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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OUOJIOTHH TEOPETHUECKYIO OCHOBY JJIS OIMpeAeiCHUs
NOAXO0J0B K (POPMHUPOBAHUIO COAEpKaHUS ydeOHOro mpeamera «buosiorus» cocTaBuIIn:
koHnentyaibabie mojoxkeHus ®I'OC COO o B3auMo00yCIOBIEHHOCTH TIEJICH, COIep KaHms,
pe3ynbTaToB OOY4YCHHS U TPeOOBAaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUS 00
o0IMX TEeNsIX M TMPUHINIAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI
cpenHero obmero oOpa3zoBanus B Poccuiickoit @Pepepanuu, a TakkKe TIOJIOXKEHUS O
crnenupuke OwWonoruu, €€ 3HAYCHWHW B TIO3HAHWUU >KUBOW TPHUPOABI M OOCCICUCHHH
CyIIECTBOBaHMUS  dYenoBeueckoro oOmiectBa. CorjacHO  Ha3BaHHBIM  TOJOKCHHUSM,
ompe/ieseHbl OCHOBHBIE (DYHKIIMHU MPOrpaMMBbl 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu naéT TpeAcCTaBIeHHE O IeNsiX, o0 oOmiel crpaTeruu
oOy4eHHs], BOCIHUTAHHMS M Pa3BUTHS OOYYaIOIUXCS CPEACTBAMH YYEOHOro IMpeameTa
«buonorusi», omnpenenseTr o00sA3aTEILHOE NPEAMETHOE COJIEpKAHUE, €ro CTPYKTYpY,
pacrpeneneHde Mo pasfiejiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BATEIbHOCTh W3YUYCHUS
y4eOHOro MaTepuayia ¢ YY4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHUKH
00pa3zoBaTeNbHOTO MPOoLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIIMXCS.

B nporpamMe mo OHOJOTMM TaKXe€ YYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3yibTaTaM 00y4deHUsl B (POPMUPOBAHUU
OCHOBHBIX BUJIOB YU€OHO-TI03HABATEILHOU JIESITEILHOCTH/y4€OHBIX JEHCTBUM 00yYaromuxcs
110 OCBOGHUIO COJIEp>KaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH MPUHIIMIT
MPEEMCTBEHHOCTH B HW3yYCHHM Ouojoruu, Ojarojaps 4eMy B HEH MpocMaTpuBaeTCs
HAaMpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-
HAy4YHOTO MHUPOBO33PEHHMS, LEHHOCTHBIX OPUEHTALMI JUYHOCTH, SKOJOTHYECKOTO
MBIIJICHUS, TPEACTABICHUA O 3I0POBOM 00pa3e >KU3HU W OEPEeKHBIM OTHOIICHUEM K
OKpyXarome npupomHoit cpeae. Iloatomy Hapsay ¢ u3ydeHHeM OOIIeOHOIOTHYSCKUX
TEOpUH, a TaKKe 3HAHUU O CTPOCHHUH YKUBBIX CUCTEM PA3HOIO paHTa U CYIIHOCTA OCHOBHBIX
MPOTEKAIOIIUX B HUX TMPOLECCOB B TMporpaMme Mo OHOJIOTHH YJEJICHO BHUMAaHHE
WCIIOJIb30BaHUIO MOJTYYECHHBIX 3HAHWI B MOBCEAHEBHOW KU3HU JIJIsl PEIICHUS MPUKIATHBIX
3a/1a4, B TOM 4YHUCle: NpO(QUIAKTHKKA HACICACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
T€HETUYECKOT0  KOHCYJIbTUPOBaHMS, OOOCHOBAaHHMS  OKOJOTHYECKH  I1€JECO00pPa3HOro
MOBEICHUA B OKPYXKAIOLIEH MNPUPOAHOW Cpele, aHalIu3a BIMSHUA XO3SIMCTBEHHOM
JEATEIIbHOCTH Y€JIOBEKA Ha COCTOSIHUE TTPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHMS K TIPUKJIAJHON HAMPABIEHHOCTH y4eOHOTO mpeamMera « bruoaorusy npoauKToBaHO
HEOOXOMMMOCTBIO OOECIEYCHHSI YCJIOBHH JJisi PEIICHUS OJHOW W3 aKTyaJbHBIX 3ajad
IIKOJIBHOTO OMOJIOTMYECKOTro 0o0pa3oBaHus, KOTOpas mpennosnaraeT GOpMHPOBAHUE Y
o0yyJaroumxcsi CHoCOOHOCTH aJIallTUPOBATHCS K U3MEHEHUSIM JTMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUpa.

buonorus Ha ypoBHE cpemHero oOIero oOpa3oBaHUs 3aHUMAET BakHoe Mecto. OHa
obecreunBaeT GopMHUpPOBAHNE Y 00YJAIONTUXCS MPEACTABICHUA O HAYYHOU KapTHUHE MUPA,



pacmupsier 1 o00OLIaeT 3HaHWS O JKUBOM MpUPOAE, €€ OTIMYUTEIBHBIX MPU3HAKAX —
YPOBHEBOM OpraHM3alyy W JBOJIIOLMUH, CO3MAET YCIOBUS JUIA: MO3HAHUS 3aKOHOB >KUBOM
npupoasl, (GopmupoBaHus (QYHKIMOHAIBLHOM TPAMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHoro oOpasa >KM3HU, HKOJIOTHYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K
YKUBOU MPUPOJE U YETIOBEKY.

Bonbuioe 3HaueHue OWONIOTHS HUMEET TakXKe MJs pEHIeHUS BOCHHUTATEIbHBIX H
pa3BUBAIOIIMX 3aJad CpPEIHEro oOIIero oOpa30BaHUsA, COLMATU3ANUU O0YyYaIOUTUXCA.
N3yyenue Ouosornu oOecneynuBaeT YCIOBUS i1 (OPMUPOBAHUS HHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX U WH(DOPMAIMOHHBIX  HABBIKOB, ACTETHUYECKOW  KYJIBbTYpHI,
CIOCOOCTBYET MHTETPALIMY OMOJOTUUECKUX 3HAHUN C TIPEICTABICHUSIMH U3 IPYTUX YUeOHBIX
OpeIMETOB, B YacTHOCTH, (U3HKH, XUMUU U reorpaduu. HasBaHHbIE TONOXKEHHUS O
npeaHa3HaYeHUH y4yeOHoro mnpeamera «buosorus» cocTaBWIM OCHOBY ISl ONpPEAEIICHUS
HOJIXOJI0B K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COACPIKAHUSL, IPEACTABIEHHOTO B IPOrpaMMe
1o 6uoJoruy.

OT6op conepxanus yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM  ypOBHE
OCYHIECTBIEH C MO3MIMI KyJIbTypOCOOOpPa3HOIO IMOAXO0/AA, B COOTBETCTBUU C KOTOPBIM
oOyuJaronuecs: JOMKHbl OCBOUTH 3HAHUS M YMEHMsI, 3HAaUMMBbIE U1 (POPMUPOBAHUS 0OLLIEH
KYJIBTYPBI, ONpPEICIAIOIINE aACKBATHOE IIOBEICHUE YEJIOBEKA B OKPY’KAIOLIEH INPUPOIAHOU
cpene, BocTpeOOBaHHBIE B MOBCEIHEBHOM JKM3HU W MPAKTUYECKOHN nesTenbHOcTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUW 3aHUMAIOT DJIEMEHTBI COJAEPKAHUSA, KOTOPBIE CIY’KAT OCHOBOM
U1t (GOPMHUPOBAHUS TIPE/ICTABIIEHUI O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MUpa U
LEHHOCTHBIX OPUEHTALMAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHM3alUuu OHUOJIOTMYECKOTO
00pa3oBaHUs.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YEOHOro MmaTepuajia B IporpamMme Mo OHOJOoTruu
OCYILIECTBICHO C YYETOM TIPUOPUTETHOTO 3HAUYECHUS 3HAHUU 00 OTJIUYUTEIbHBIX
OCOOEHHOCTSIX JKMBOW TMPUPOJBI, O €€ YpOBHEBOM OpraHv3auuMd W SBodOUMU. B
COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buonorus BblIeNIEHbI ClIEIYOIINe
conepkarelibHble JUHUK: «bHoJorus kak Hayka. Meroasl HaydyHOro nosHanus», «Kierka
Kak Ouosiormyeckasi cucrema», «OpranusM Kak Ouojoruyeckas cucreMan, «Cucrema u
MHOT000pa3re OpraHuyecKoro Mupa», «IBOJIOLUS KUBOW HPUPOABD», «IKOCUCTEMBI H
IIPUCYIIUE UM 3aKOHOMEPHOCTI.

[ens u3yuenus yue6Horo mpeamera «buosiorus»» Ha 0a30BOM ypOBHE — OBIIJICHHE
00y4aroIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(PYHKIIMOHAIBHON OpraHU3allMM >KUBBIX CHCTEM
pPa3HOro paHra W NpPUOOpPETeHHE YMEHUM MCHOJIb30BaTh 3THU 3HAHMS JUJII TPAMOTHBIX
JNEUCTBUNA B OTHOIIEHUH OOBEKTOB >KMBOM MPUPOABI M PEIICHHS Pa3IUYHBIX KU3HEHHBIX
mpooieMm.

Joctmxenune nenu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl peuIeHUEM CIIeIYIOUX 3a1a4:

OCBOCHHME OOYYarOUIUMHUCS CUCTEMbl 3HAHMM O OMOJIOTMUECKUX TEOpHUSAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKallluX OCHOBOM JJ1si popMUpOBaHUS
IIPEACTABICHUM O €CTECTBEHHO-HAyYHOM KapTHMHE MMPA, O METOJAX HAy4YHOTO IMO3HAHWI,



CTPOCHHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX >KMBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHU3aIliH,
BBIJIAIONTUXCSI OTKPBITHSAX U COBPEMEHHBIX NCCIEAOBAHUSIX B OUOJIOTHHY;

dbopMupoBaHre y 00ydalOIMIUXCs MO3HABATEbHBIX, HHTEIUICKTYalIbHBIX H TBOPYECKUX
CIIOCOOHOCTEH B TpOIlECCe aHaju3a JMaHHBIX O TMYTSAX pa3BUTHUA B OHMOJOTMHM HAyYHBIX
B3JISI/I0B, UJICH U TIOJXO0B K M3YUCHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIINH;

CTaHOBJICHHE Yy OOydarommxcs oOImed KyabTyphl, (DYHKIHOHAJIBHON TpamMOTHOCTH,
pa3BUTHE YMEHHUHN OOBSCHSITH M OICHUBATH SBICHUS OKPYKAIOIIETO MHUPA KHUBOUW TPHUPOJIBI
Ha OCHOBaHWHY 3HAHWH U OTIBITA, TOJIYICHHBIX MTPH U3YUCHUH OHUOJIOTHH;

dbopMupoBaHre y 00ydJaIONMUXCsl YMEHUN MJUTIOCTPUPOBATh 3HAUCHUE OMOJIOTHUECKUX
3HAHWA B MPAKTUYECKOW MEATCTLHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAMITMHCKUX
TEXHOJIOTUN U arpoOUOTEXHOIOTU;

BOCIIUTaHNE YOSKIEHHOCTH B BO3MOYKHOCTH TO3HAHHUS YEIIOBEKOM JKUBOW MPHUPO/IBI,
HEOOXOMMMOCTH OEpEeKHOTO OTHONIICHUS K HEH, COONIOACHHS OSTUYECKUX HOPM TIpH
MPOBEICHUH OMOJIOTMYECKUX UCCIICIOBAaHUM;

OCO3HAHME IIEHHOCTH OMOJOTUYECKHUX 3HAHUH JJIS TTOBBIIMICHUS YPOBHS 3KOJIOTHIECKON
KyJbTYPBI, 151 POPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHHUS,

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHHUI B MOBCEIHEBHOW U3HU JIJISi OIEHKU
MOCJIEJICTBUI CBOEH JICSITENIBHOCTU IO OTHOIIECHUIO K OKpYKaromieil cpene, COOCTBEHHOMY
310pOBBIO, 000OCHOBAHUE U COOIIOJICHUE MEP MPOPUITAKTUKH 3a00JICBaHU.

B cucreme cpeanero obmiero oOpaszoBanusi «buonorus», mzydaemass Ha 0a30BOM
YpOBHE, SBIISICTCS 00s3aTEIbHBIM YY€OHBIM TPEIMETOM, BXOASIIMM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAyYHbBIE TIPEIMETHI.

Jlnst u3ydeHus Owoniormu Ha 0a30BOM YPOBHE cpeaHero oOmiero oOpa3oBaHUS
otBoauTcs 68 dacoB: B 10 kinacce — 34 yaca (1 gac B Hexento), B 11 kmacce — 34 gaca (1 gac
B HEJCIIO).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JAPYTUMHU
€CTECTBEHHBIMU Haykamu, ¢uiocoduend, ITUKON, 3CTeTUKOW U mpaBoM. Ponb OGuonoruu B
dbopMHpOBaHUN COBPEMEHHON HAYIHOU KapTHHBI Mupa. CrucTteMa OMOJOTUYECKUX HaYK.

Metonpl TO3HAHUS KWUBOM TpuUpoabl (HAOIIOIEHWE, OKCIIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHUE, CTaTUCTUYECKasi 00paboTKa JTAHHBIX).

JdeMoHCTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabmuupl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «VMcrnonp3oBaHWE pa3iIMYHBIX METOJOB NPU H3YyUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCHCTEMBI) KaKk IMpeaMeT M3ydeHus Ononoruu. OTIMYUE JKUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHM3alud OHOCHUCTEM:
MOJICKYJIAPHBIA, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISAIUOHHO-BUIOBOM,
AKOCHUCTEMHBIHN (OUOTreOLIeHOTHYECKUI), OMOChHEpPHBII.

JlemoncTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HU», «YPOBHU OPTraHMU3AIUU >KUBOU
PUPOIBDY.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM  COCTAaB  KJIETKH. XHUMHUYECKHE  DJIEMEHTBI:  MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

@yHKIMU BOJbI U MUHEpAJIbHBIX BelIeCTB B KieTke. lloamep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zameHumble W 3aMEHUMBIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpBI OCIIKOBOW MOJICKYJbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W YETBEPTHUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenKoB. buonorndeckue GyHKIIMNU OSITKOB.

depmeHThl — OHnoJiornueckue Katanu3aropbl. CTpoeHue ¢hepMeHTa: aKTUBHBIA LEHTD,
cyoctparHas cnenuduuHocTb. Kodepmentsl. Burtamunbl. Otiuuus ¢GEepMEHTOB OT
HEOPraHUYECKHUX KaTaIn3aTOpPOB.

VYrneBonmpl: MoOHOcaxapunabl (TIOKO3a, pubo3a W JAE30KCHpH003a), HCaxapuibl
(caxapo3za, nakTo3a) W MoJucaxapujibl (Kpaxmal, IIMKOIEH, LeJI0J03a). buonornueckue
(GyHKIMUU YTIEBOAOB.



Jlununer: Tpuraunepuasl, ¢gochomumuasl, crepounsl. ['mapodunsHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢ynkiun aununoB. CpaBHEHUE YTTIEBOAOB, OCIKOB M JUIHUI0OB
KAaK UCTOYHUKOB YHEPTUH.

HykneunoBsie kucnotel: JJHK u PHK. Hykieotuasl — MOHOMEPHI HYKJIEHMHOBBIX
kucinoT. Crpoenne u ¢yukuuu JHK. Crpoenune u ¢ynxuuu PHK. Bugest PHK. AT®:
CTpoeHHe U QYHKIUU.

[{utonorus — Hayka o kierke. Kiietounas teopust — npumep B3aUMOJEHUCTBUS UIEH U
(GhakToB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUYEHUs KIETKH.

Knerka kak menmoctHas >kuBas cucrema. OOIIMe NpHU3HAKU KIIETOK: 3aMKHYTas
HapykHas MemOpaHa, moJsiekyisl JJHK kak reneTuueckuii anmnapar, cucTreMa CUHTe3a Oenka.

Tunel KIETOK: 3yKapuOTHYEcKas W Npokapuotuyeckasd. (OCOOEHHOCTH CTPOCHHUS
npokapuoTudyecko kieTku. Kierounas creHka Oaktepuil. CTpoeHHE 3yKapHOTUUYECKOU
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs! CTEHKA, IIIMKOKAIHUKC, UX (YHKIUH.
[Ina3zmatuueckas memOpaHa, €€ cBokcTBa M (QyHKuuU. lluToruiasma u €€ opraHOMIBI.
OpnomemOpanHble  opraHouabl  kietku: OIIC, ammapar [onpmku,  JIM30COMBI.
[losryaBTOHOMHBIE  OpTraHOMJBI KJIETKUA: MUTOXOHApPHUH, IutacTuiabl. [IpoucxoxneHue
MUTOXOHJpUM U Tactui. Bunel nnactun. HememOpaHHble OpraHOUAbl KJIETKU: pUOOCOMBI,
KJIETOYHBI LIEHTP, LEHTPUOJIM, PECHUYKH, JKIyTHUKU. DYyHKIMHM OpPraHOMAOB KIIETKH.
BxiroueHnwust.

Anpo — perynsaTopHblii ueHTp kieTku. CTpoeHue sapa: siaepHas 000JI0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIKO. XPOMOCOMBI.

TpaHcHopT BEIIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Junarpammel:  «PacrpenesieHue XHUMUYECKHMX DJJIEMEHTOB B HEXHUBOM MPUPOIELY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJILH.

Tabnuiel u cxemsl: «llepuoauyeckas TabauIa XUMUYECKUX AJIEMEHTOBY», «CTpoeHUE
MOJIEKYJIbI BOAbDY, «buocuHTe3 Oenka», «CrtpoeHue MojeKkynbl Oenka», «CrpoeHue
dbepmentay, «HyknennoBbie kuciotel. [JHK», «Ctpoenue monekynst ATD», «CtpoeHue
DYKapHUOTUYECKON KIETKN», «CTpoeHue MXUBOTHOM KIETKW», «CTpoeHHE pPacCTHTEIbHON
KIIETKN», «CTpoeHue MPOKapUOTHUECKON KIETKW», «CTpOEHHUE A/1pa KIETKU», « Y TIEBOABDY,
«JInnuae.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000OpyAOBaHHE AJIA NPOBEJIECHUS HAOJIOICHUH,
U3MEPEHHUH,  DKCIIEPUMEHTOB,  MHKpOIIpEnapaTrbl  PACTUTEIBHBIX,  KUBOTHBIX U
OakTepUabHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 1. «3yyeHue KaTaauTUYECKON aKTUBHOCTU (hepMEHTOB (Ha
IpUMEpPEe aMUJIa3bl UM KaTadasbl)y.



JlabopaTtopuas pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHM, KUBOTHBIX H
OakTepuil MoJ MUKPOCKOIIOM HA TOTOBBIX MUKPOIIPENAPATaX U UX OMHUCAHUEY.

Tema 4. ’KuzneneTeJJbHOCTL KJIETKH.

OOMeH BemecTB, WJIH MeTa00IM3M. AccuMUIAlUS (TJIaCTUYECKUd OOMEH) U
JUCCUMUJIISIIUS (SHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTaboIn3Ma.
Ponb 3aKk0HOB COXpaHEHUs BEIIECTB U SHEPTUU B IOHUMAHUU METa0O0IM3MA.

Tunsl oOMeHa BemiecTB: aBTOTpodHBIN U rereporpodubiii. Pons pepmenToB B oOMeHe
BEIIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®otocunte3. CperoBas u TemHOBas (a3pl (orocuHTe3a. Peakiuu ¢oTtocuHTE3A.
DddexktuBHOCTh GoTOCHHTE3a. 3HaueHHWE (POoTOCWMHTE3a s KU3HM Ha 3emie. Brusaue
YCIIOBHM Cpebl Ha POTOCUHTE3 U CIIOCOOBI TOBBIIMICHUS €T0 MPOAYKTUBHOCTH Y KYJbTYPHBIX
pacTEHUI.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HadYeHUE XeMOCHUHTEe3a IS )KMU3HU Ha
3emure.

OHepretuueckuii oOMeH B KIeTKe. PaciieryieHne BEIIeCTB, BBIJCICHUE U
aKKyMYyJIUPOBaHUE SHEPrUU B KIETKE. OTallbl SHEPreTHYecKoro ooOmeHa. [IuKomus.
bpoxeHnue u ero Buibl. KHCIIOPOIHOE OKHUCIIEHUE, WIIH KJIETOYHOE JIbIXxaHue. OKUCIUTENBHOE
bochopunupoBanue. IHEKTUBHOCTh YHEPTETHUECKOIO OOMEHa.

Peakiuu matpuynoro cuHte3a. ['eHermdeckas uHdpopmanus u JIHK. Peanuzanus
reHeTH4eckoil nHpopmauu B kieTke. ['eHeTnyeckuid Ko U ero cBoiicTBa. TpaHCKpUMIIUS —

matpuunbli cuHte3 PHK. Tpancmsuuss — OuocuHTe3 Oenka. OTambl TPaHCISALUU.
Komuposanue amuHOKuCIOT. Posib pubocoM B OMocuHTE3E OeKa.
Heknerounsie ¢opmbl ku3Hu — BUpychl. Mctopusi otkpeitusi BupycoB (. W.

NBanoBckuit). OCOOCHHOCTH CTPOCHUS W >KU3HEHHOIO IMKJIa BHUpycoB. baktepuodaru.
bosesnn pacrteHui, JKMBOTHBIX M  4YEJIOBEKA, BbI3bIBAEMbIE BHUpycaMH. Bupyc
umMmyHoneduimta yenoeka (BHUY) — BozOyaurens CIIM[la. OOpaTHas TpaHCKpUMIMS,
peBepTasa u unterpasa. [IpodunakTuka pacpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCTpaum:

[Toptpetsl: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmuuet u  cxembl: «Tunbl nutanus», «Mertabomusmy, «MUTOXOHAPUSY,
«IHepreTuyeckuii ooMen», «Xmoporutact», «Dorocuntesy», «Ctpoenue JITHK», «Ctpoenue
u (QyHKOuoHupoBaHue TeHay», «CuHrte3 Oenkay, «['eHeTnueckuii Kom», «BuUPYyCH,
«bakrepuodarn», «Ctpoenne u xku3HeHHbIM UK Bupyca CIIM]/la, Oaxrtepuodaray,
«Pemmukanms JIHK.

O6opynoBanue: Mojnenu-ammkanuu — «Yasoenne JIHK wu  Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHHne KIETKN», Mojelb cTpykTypsl JJHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHnblii LMK, WM >KU3HEHHBIM 1ukia kietku. Mutepdasza m murtos. Ilpouecchl,
nporekatoue B uHTepdasze. Permkanus — peakiust matpuunoro cunteza JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM Ha0Op — KapuOTHIIL. JIMIIIOUIHBINA U ralyIOUIHBI XPOMOCOMHbBIE



HaOopbel. Xpomatunbl. lluTOoNOrMYEecKue OCHOBBI Pa3MHOXKEHUS W WHIUBUIYAIBHOTO
pPa3BUTHUS OPraHU3MOB.

Henenne kierkn — muto3. Cragum muto3a. IIpormeccel, mpoucxonsiue Ha pa3HbIX
CTausAX MUTO3a. bHOIOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opmbl pa3MHOXKEHHS OpraHM3MOB: Oecmonoe U mojoBoe. Buael Oecmonoro
pa3MHOXEHUS:  JIeJIEHWE  HaJBOE€,  IIOYKOBAaHWME  OJAHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHKMe, BEreTaTUBHOE  pa3MHOXKEeHHE. VCKycCTBEHHOE — KIIOHUPOBaHHE
OpPraHu3MOB, €T0 3HAYECHHE JJIS1 CEJICKIUU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.

Meiios. Ctaguu meito3a. IIpoueccel, mpoucxosiue Ha craausx Meiiosa. [loBenenue
XpoMmocoM B merno3se. Kpoccunrosep. brnonornyeckuii CMbICH M 3HaYEHHE MEN03a.

["ameTorenes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Yy KUBOTHBIX. I[lojoBbie
JKeJe3bl: CeMEHHUKUA U suyHuKU. OOpa3oBaHME€ W pPa3BUTHE TOJOBBIX KIETOK — TraMer
(cmepmaTto3ouy, SIMIEKIETKA) — crepMaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOEHUS
ANIEKIETOK U criepMaro3ouaoB. Omionorsopenue. [TapreHorenes.

WuauBunyanbHoe pa3BUTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (3MOPHOIEHE3).
Otanbl IMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX >KHMBOTHBIX: JAPOOJIEHUE, TacTPYJISAIINS,
opranorenes. IloctamOpuoHanibHOE pa3BuTHE. THUIBI MOCTAMOPUOHAIBHOTO PA3BUTHUS:
npsiMoe, HemnpsiMoe (JIMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOpHI,
CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct m pasButme pacreHnil. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOEHUE CEMEHH,
CTaJuy Pa3BUTHAL.

JlemoHcTpanum:

Tabnuubl u cxeMbl: «DOpMbI pa3MHOXKEHHSI OPraHU3MOBY, «J{BOMHOE OMIOI0TBOPEHUE
y ILIBETKOBBIX PpAacCTEeHUI», «BereraTMBHOE pa3MHOXKEHHUE pacTeHUu», «JleneHue KiIeTKu
OakTepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIM UK,
«Pemmkamusa JHK», «Muto3», «Menos», «lIpsmoe u Henpsimoe pa3zButue», «l'amerorenes
y MIIEKOTIMUTAIOUINX U YeJIoBeKay, «OCHOBHBIE CTA UM OHTOTEHE3a».

O6opynoBaHue: MUKPOCKOM, MUKporpenapaThl «CiepMaTo30uIbl MIEKOITUTAIOIIETOY,
«SlinexneTka miekonuraromero», «KaprokuHes B KieTKax KOpEIIKa JIyKa», MarHUTHas
MoeIb-antIuKamus «Jleneraue kimetkn», moaens JIHK, moxens meTada3znoit XpoMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlaGoparopHas pabota Ne 3. «HaGmroeHne MuTo3a B KJIE€TKaX KOHUMKA KOpEIIKa JyKa
Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHas pabora Ne 4. «M3yueHue CTPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

Tema 6. HacsieicTBEHHOCTh M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKH. VcTtopuss pa3BuUTHA TEHETUKH. Ponb OUTOIOTMH M
HMOpPUOJIOTUM B CTAHOBJICHUM T€HETHKU. BKiag poccHiickuX U 3apyOeXHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeTonbl TEeHETHKH (THOPUIOJOTUYECKHM, ITMTOTCHETHYECKUH,



MOJEKYISIpHO-TeHeTHUeCKUil).  OCHOBHBIE  T'€HETUYECKUE  MOHATUSA. | eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CX€MaX CKPEIIMBAHUMN.

3aKOHOMEpPHOCTM  HAcJlE€AOBaHUsA IPU3HAKOB, YycTaHOBJIEHHble [. Mengenem.
MonorubpuiHoe ckpenBande. 3aKOH €AMHOO00pa3usi TMOPUIOB TEPBOTO IOKOJICHHUS.
[IpaBrii0O AOMUHUpPOBaHWA. 3aKOH pPACUICIJIEHUs MPU3HAKOB. ['MIIOTE3a YMCTOTHI TaMer.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JluruOpugHoe CKpemmBaHuE. 3aKOH HE3aBHCHUMOTO HACIEJOBAHUS TPU3HAKOB.
[{uToreHeTueCKrEe OCHOBBI TUTUOPUIHOTO CKpEIIMBaHUA. AHAIU3UPYIOIIEe CKpPEIIUBaHUE.
Hcnonb3oBanne aHATU3UPYIOMIETO CKPEIIMBAHUS JIsl ONIPEACIICHUs] TEHOTHUIIA OCOOH.

CueruieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mo cuemnjgeHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyleHre cuerieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACJIECACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enetuka mona. XpPOMOCOMHOE ONpPEACICHUE TMoJjla. AYyTOCOMBI U  TMOJIOBBIE
XpoMocoMBbl. ['oMoraMeTrHele U reTeporamerHble OpraHu3mbl. HacnegoBanue npusHakos,
CLETUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BuIbI M3MEHYMBOCTH: HEHACIICACTBEHHAs W HAcJeACTBEHHas. Poib
cpenbl B HEHACJIEJICTBEHHOW W3MEHUMBOCTU. XAapaKTEpPUCTHKA MOJIU(PUKAIMOHHOM
M3MEHUYMBOCTHU. BapuanmoHHbIA psAl U BapualMoOHHas KpuBas. Hopma peakuuu npusHaka.
KonmnuecTBeHHbIE M KAueCTBEHHbIE MIPU3HAKM W MX HopMa peaknuu. CBolicTBa
MOU(DUKAITUOHHON U3MEHUYHUBOCTH.

HacnenctBennas,  wiuM  TEHOTUNHUYECKAas,  HU3MEHYUBOCTD. KomOunaTuBHas
W3MEHYMBOCTh. MeH03 U TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOW H3MEHUYMBOCTH.
Myrtamnmonsass u3MeHYMBOCTh. Kiaccudukanums MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMmHble. YacToTa W nmpuuuHbl MyTanui. MyTtareHnbie (GakTopbl. 3aKOH TOMOJOTHYECKUX
pAIOB B HacieACcTBeHHOM n3MeHunBocty H. . BaBunosga.

BuesnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/bl T'€HETUKU YEJIOBEKa:
TeHEAJIOTUYEeCKUH, OJM3HEIOBbIN, ITUTOTCHETUYECKUH, OMOXUMUYECKUN, MOJEKYJISIPHO-
reHeTndyeckuii. COBpEMEHHOE OMNPEAEIEHUE TEHOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHKE, B TOM 4ucie ¢ nomoinsto [11[P-ananuza. HacnencrBennbie 3a001eBaHus
YEeJIOBEKA: TEHHbIE O00Jie3HH, OO0JIE3HW C HACIEACTBEHHOW MPEApPacIiONOKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hu. CoMaThyeckue W TeHepaTuBHbIE MyTaruu. CTBOJIOBBIC KIIETKH.
[Tpununer  3m0poBoro  oOpaza KW3HU, JUATHOCTHKW, TNPOGUIAKTUKH U  JICUCHUS
reHeTHYecKuXx  Oose3Hedl.  MeauKo-reHeTUYeCKOe  KOHCYJIbTHpPOBAaHME.  3HAUYCHHUE
MEJIUIIMHCKOW TEHETUKU B TMPEJOTBpPALICHUM W JICUCHUM TEHETHYECKUX 3a00JIeBaHUM
YEJIOBEKA.

JlemoHncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmuubl ¥ cxembl: «MOHOTMOPUIHOE CKpEIIMBAaHUE M €ro IMTOTeHEeTHYecKas
OCHOBa», «3aKOH PACHIEIJICHUS U €r0 IIUTOT€HETUYECKAs] OCHOBAY», «3aKOH YUCTOTHI TAMET,



«lurubpunnoe ckpemuBanuey», «L{uronornyeckue OCHOBBI TUTHOPHUIHOTO CKPEIIMBAHUS,
«Menos», «B3auMOIENCTBUE aJUIENbHBIX TE€HOB», «l'eHeTmyeckue KapTel pPacTEHUM,
YKUBOTHBIX U YEJIOBEKa», «I €HeTHKa nojia», «3aKOHOMEPHOCTH HACIIEIOBAHMUS, CLEILIEHHOTO
¢ nonom», «KapuoTumel dYenoBeka WM KMBOTHBIX», «Buasl  H3MEHUYMBOCTHY,
«MoaudukalmonHas U3MeHYMBOCThY, «HacnenoBanue pesyc-daxropa», «['eHeTnka rpyrmm
KpoBW», «MyTanmoHHass ”3MEHUYUBOCTBY.

O6opynoBanue: Moaenu-anmuMkanun «MoHOTHOpUAHOE CKpelmBaHuey», «HemomHoe
JOMUHUpPOBaHUE», «JlurnOpuaHoe ckpeurBanuey», «Ilepekpéct XxpoMocom», MUKPOCKOI U
Mukponpenapar «Jlpozodunay (Hopma, MyTanuu (OpMBI KpbUIBEB W OKpacku Teja),
repoapuii «I'opox moceBHOW».

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlaGopatopnas pabora Ne 5. «M3yyeHue pe3yibTaTOB MOHOTHOPUAHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIbI HA TOTOBBIX MUKpPOIIpEmapaTaxy.

JlaGoparopunas pabora Ne 6. «/3yuyeHue MoauUKAIIMOHHOW HW3MEHYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAIa U BAPUALIMOHHON KPUBOM.

JlabopatopHas pabora Ne 7. «AnHanmu3 wmytaumii y Apo30QHibl HAa TOTOBBIX
MHUKpOIIpenapaTaxy.

[TpakTrueckas padota Ne 2. «CocTaBiieHUE U aHaJIN3 POAOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOKACHUE CEJEKINU U TOMECTUKausA. YueHue H.
M. BaBuiioBa 0 HeHTpax MPOUCXOKIECHUS U MHOT0OOpa3us KyJIbTYpHBIX pacTeHuil. LleHTpsI
IIPOUCXO0XKJICHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MacCoBBI U MHAUBHUIyaJIbHBIM OTOOPHI B CEJICKIIUU
pacTeHMii W KUBOTHBIX. OIlEHKAa DJKCTepbepa. bIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuAuHT. Yucras muaus. CkpenmBanie YuCThIX TUHUN. ['eTeposuc, uiau rubpuiHas cuia.
HeponctBenHoe ckpeunuBanue — ayrOpuavHr. OtganéHHas rubpuanzanus U e€ yClexwu.
HcKyCCTBEHHBIN MyTareHe3 W MOJIYyYEHHE MOJUTIONI0B. JIOCTHIKEHUS CEJIEKIIMA PACTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHONOrUs Kak OTpacib NPOU3BOJACTBA. ['€HHAas WH)KEHEpHs. OTallbl CO3IaHUS
pekomOuHanTHOi JIHK u Tpancrennsix opranusmoB. Kiierounas umnxenepus. Kierounble
KYJIbTYDBI. MukpokioHanbpHOE Pa3sMHOXKEHUE pPaCcTEHUM. KnonupoBanue
BBICOKONIPOAYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHW3MOB. DKOJOTMYECKHUE U 3TUYECKHE
npo6sieMbl. [MO — reneTnuecki MOAU(PUITMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmunpl U cxembl: kapta «LIeHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usl KyJbTYpPHBIX
pactenui», «llopoabl JOOMamHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTEHUI»,
«Otnanénnas rubpuauzanus», «Paborel akanemuka M. ®. MBaHoBay, «llomummounnusy,
«OOBEKTHI OMOTEXHOJIOTUI, «Knerounsie KYJbTYpbI U KJIOHHPOBAHUE,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.



O6opynoBaHue: MyJSDKU TJIOJ0B U KOPHEIIONOB JUKUX (POPM M KYJIBTYpPHBIX COPTOB
pacteHuit, repoapuii «CenbCKOX03iCTBEHHBIC PACTCHHS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METO/BI M JIOCTHKEHUS CEJIEKIUU PaCTEHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IVIEMEHHYIO (PepMy, COPTOUCTIBITATENHBIM YUaCTOK, B TEININYHOE
X0351CTBO, JIJAOOPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpennoceulkKu BOZHMKHOBEHUS 3BOJIIOLMOHHOW TEOPUHU. DBOJIOLMOHHAS TEOpUS U €€
MeCTO B OMos0THU. BiusiHue 3BOIOIIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenscTBa 3BOONMHU. [lameoHTONOrMYECKHE: IOCIEAOBATENBHOCTD ITOSBJIICHUS
BUJIOB B TaJCOHTOJOTMYECKON JIETOMUCH, NepexojHbie (opMbl. buoreorpaduueckue:
CXOJICTBO U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U Pa3NUYMsl SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE, PYAUMEHTApPHbIE OpraHbl,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHE: CXOJCTBO MEXaHM3MOB HACJEJACTBEHHOCTU H
OCHOBHBIX META00JIMUECKUX MyTEeH Yy BCEX OPraHUu3MOB.

OpomonmonHas teopust Y. [apBuna. IIpeanochUlKM BO3ZHUKHOBEHUS [IapBHUHU3MA.
JIBroKymue Cuibl SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TMIPH
OTPaHUYEHHOCTU PECYPCOB, HeompeaenéHHas M3MEHUYMBOCTb, OOpb0a 3a CYIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrokymue cuiibl ((pakTopbl) SBOJIONKMK BUAOB B Ipupojae. MyTallmoHHBINH MPOIecC U
KOMOMHATUBHAs M3MEHYMBOCTb. [lomynsiiimoHHbIE BOJHBI W Apeild reHoB. M3omsuus u
MUTpaIus.

EctecTBenHsbIil 0TO0p — HampaBisionuil (akTop 3BoMIONMHA. DOPMBI €CTECTBEHHOTO
oTOopa.

[Ipucrnoco6eHHOCT, ~ OpraHu3MOB  Kak  pe3yJbTar  dBOJOIUU.  [Ipumepnl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMOp(hO3bl U UIUOA AT TALINH.

Bun u BunmooOpaszosanue. Kpurepum Bupa. OcHOBHbIE (GOpMBbI BHI000pPA30BAHUSA:
reorpaduyeckoe, IKOJIOTHIECKOE.

MaxkponaBosorusi. @opMbl SBOIONUN: (PUIETHYECKas, TUBEPTCHTHAs,, KOHBEPTCHTHAs,
napajensbHas. HeoOpaTumMocTh 3BOJIOLUN.

[IpoucxoxaeHne OT  HECNEUUaIUM3UPOBaHHBIX  mnpeakoB.  [Iporpeccupyromas
crienrann3anus. AfanTUBHAS paanaliusl.

JlemoHncTpanum:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Mroanep, A. H. CeBepiios.



Tabmuipt u cxembl: «Pa3BuTue opraHmdyeckoro Mupa Ha 3emiey, «3apoAbIIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbObI 3a CyIIECTBOBaHHEY,
«EctectBeHHbIll  0TOOpP», «MHOrooOpa3ue copToB pacTeHuil», «MHoroodpaszue mnopoa
KUBOTHbIX»,  «llonmymsnuum»,  «MyTanuoHHass ~ M3MEHYMBOCTB»,  «ApoMOp(dO3bI»,
«Unnoanantanumn», «O01mas neresepanus», «/Buxyime cuisl 3Bomonnn», «Kapra-cxema
MmapuipyTta nyremectsus Y. lapsunay, «bopr0da 3a cymectBoBanuey, «lIpucrnoco0ieHHOCTb
opranu3mMoBy, «['eorpaduueckoe BunooOpazoBanue», « IKOJIOTHIECKOE BU000Pa30BAHUE.

OOopynoBaHHe: KOJJIEKLIHMS HACEKOMBIX C pa3JIMYHbIMU THUIAMH OKpacku, Habop
IUIOZOB M CeMsH, Koiuiekuus «l[lpumepbl 3alUTHBIX OPUCIIOCOONEHUN Y JKUBOTHBIXY,
Mojienb «OCHOBHBIE HaNpaBJICHUS ABOMIOLUN», 00BEMHAs Mojenb «CTpOeHHE TOJIOBHOIO
MO3ra IMO3BOHOYHBIX).

buoreorpapuyeckas kapra mupa, Koymekuus «DopMbl COXPaHHOCTH HCKOIAEMbIX
KUBOTHBIX M pacTeHui», wmonenp ammukanus «llepekpéct XpomMocom», BIIaKHBIE
npenapatsl «Pa3Butue Hacekomoro», «Pa3purtue JArymkuw», MUKporpenapaT «po3zodpunar»
(HOpMa, MyTaluK GOPMBI KPBLIILEB U OKPACKU TETIA).

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOJIIOTUYECKOMY KPUTEPUIO».

JlaboparopHass pabora Ne 2. «Onucanue NpUCIOCOOIEHHOCTH OpraHusmMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble  MpEACTaBICHUS O  3apOKICHUMUM  KU3HU. HayuyHble  ruUmoTe3bl
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: aOMOreHe3 M MaHCIepMHs. XUMHUYECKas 3BOJIOLUS.
AOHNOreHHBI CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHX. DKCHEPUMEHTaTIbHOE
NOATBEPKICHUE XMUMHYECKOW 3BotonuHu. HayanbHble 3Tanbl OMOIOTUYECKON 3BOJIIOLIMH.
I'mnoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npoTokJeTKU. [lepBble KIeTKM M uX 3BONMIOLUA. POPMUPOBAHUE OCHOBHBIX T'PYII KUBBIX
OpPraHU3MOB.

Pa3zgutne xu3Hum Ha 3emsie mo spaM u nepuomam. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [laneosoiickas spa U e€ mnepuojibl: KeMOPUUCKUN, OpPIOBUKCKHUH,
CUIIYPUHCKHMN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1ckas 3pa u €€ nepuopl: MajeOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa U Ie0JOTMYECKHUX IporeccoB. OCHOBHBIE 3TaIlbl IBOJIFOLUU
PACTUTENBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U >kuBOTHBIX. [losiBeHue,
pacuBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro Mupa Kak  OTpakeHHe  3Bojrouud. OCHOBHbBIE
CUCTEMAaTUYECKHUE IPYIITBI OPraHU3MOB.

OBoronMsl  4ejaoBeKa. AHTpPOIIOJNIOrMS Kak Hayka. PasBuTue mnpencraBiieHUN O
IIPOUCXOXKJICHUN YenoBeKa. Metoasl u3ydeHus aHTponoreHe3a. CXOACTBa M Pa3iauyus
4eJIOBEKa U JKUBOTHBIX. CHUCTEMAaTUYECKOE ITOJI0KEHNE YEIIOBEKa.



JIBwxkymue cuibl (pakTopsl) aHTpomoreHe3a. HacienacTBeHHass W3MEHUYHMBOCTh W
ecTecTBEeHHBIN 0TOOp. OOImecTBeHHBI 00pa3 KWU3HMU, H3TOTOBJICHUE OPYAWA TpyAa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJIM YU BETBU 3BOJIFOLMU YEJIOBEKA: aBCTPAIONUTEKHU, YEIOBEK yMEbIi,
YenoBek mnpsMoxondammy, YesnoBek HeaHIepTainbCkui, YenoBexk paszymuHblii. Haxonkwu
WCKOIIAGMBIX OCTaTKOB, BpeMs CYIIECTBOBAaHHS, O00JACTh pacHpoOCTpaHEHUs, O0BEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HH, OPYAHSL.

UYenoeueckue pacbl. OCHOBHBIE OOJBIINME PAChl: €BpPOINCOUAHAs (€Bpa3HiicKas), HErpo-
aBCTpaJiousHasi (9PKBaTOpUaNibHAsA), MOHIOJIOMJHAS (a3uaTCKO-aMepuKaHckas). YepTsl
MIPUCTIOCOOJICHHOCTH TIPEJCTABUTENICH YEJIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMUSI.
EnuncrBo uenoeueckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuubr u  cxembl: «BosHukHoBeHue ConHeuHoW — cuctembl», «Pa3Burtue
OpPraHuYecKoro Mupa», «PacturenbHasa knetkay, « KuBoTHas kinetkay, «IIpokapuornueckas
KJIeTKa», «COBpeMEHHasi CUCTEMa OPTaHUYECKOTo Mupay, « CpaBHEHUE aHATOMUYECKUX YEPT
CTPOCHHS  YEJOBEKa W  4YeJIOBEKOOOpas3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJCOHTOJIOTHYECKUX HAXOJOK IMPEIKOB COBPEMEHHOIO YEJIOBEKa», «JlpeBHEUIINE IO,
«JlpeBHue moan», «llepBbie COBpeMEHHBIE M0, «HeT0BEYECKHUE PaAChD».

Oo6opynoBanue: wmyispku  «IIpoucxoxkaeHue dYenoBeka» (OIOCTHI aBCTPAJIONUTEKA,
MUTEKAHTPONa, HEaHAepTaliblla, KPOMAaHbOHIIA), CJENKU WM H300paKeHUs KaMEHHBIX
OpyAuil MepBOOBITHOTO YeTOBEKa (KaMHU-UOMITIEPHI, pyOuia, ckpebiia), TeoXpoHOJIOTHIecKas
Tabnuia, KOJUIeKusa «@opMbl COXPAaHHOCTH MCKOIIAeMbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[TpakTuueckast padora Ne 1. «M3yueHne nckonmaeMbIX OCTATKOB PACTEHUN U KUBOTHBIX
B KOJIJICKITUSIX).

DKcKypcus « DBOMIOLNS OPraHUYECKOro MUpa Ha 3emJie» (B €CTECTBEHHO-HAYYHbIA WITN
KpaeBeUECKUIN My3ei).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKojorus Kak Hayka. 3aJadyd W pa3feibl JKOJOTUU. MeToabl HKOJOTHYECKUX
UCCIIEIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpensl  oOuTaHuMs  OpPraHWU3MOB: BOJHAs, HAa3eMHO-BO3MyIHAs, IOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue daxktopbl. Kinaccudukaius s3KoJI0ru4eckux (HakTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOTeHHBIE. J[eCTBHE IKOJOTMYECKUX (DAKTOPOB HA OPTaHU3MBI.

AOGuoTtnueckue (akTophl: CBET, TeMIeparypa, BIAKHOCTh. DOTONEepruoanU3M.
[TpucniocoOnenust opraHu3MoB K JeHCTBHIO abuoTHueckux ¢GakTopoB. buonornuyeckue
PUTMBL.

buotnueckue Qakropel. Buabl OHMOTHMYECKHMX B3aUMOJIEHCTBHI: KOHKYpPEHITHS,
XMIIHAYECTBO, cuUMOM03 u ero Gopmbl. [lapasutusm, Kkoomepanus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAM3M, HEHUTpaU3M. 3HAYCHUE



OMOTHYECKHX B3aUMOJACHCTBUMM Il  CYIIECTBOBAaHUS OPraHW3MOB B  MPUPOJHBIX
co0011IeCTBaxX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyJsiui. (OCHOBHBIE IOKA3aTENH MOMYJISIINN:
YHUCJIIEHHOCTh, TUIOTHOCTb, POXKJIAE€MOCTh, CMEPTHOCTh, MNPUPOCT, MUrpamus. uHamuka
YUCJIICHHOCTH TOIMYJISIUU U €€ PeryJsiius.

JlemoHncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapra «lIpupoansie 30HBI 3emum», «Cpeabl OOUTaHUSA
opranuzmoBy, «®otonepuoauzm», «llomymsauny, «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH
nonynsuuu uHpy30pun-TyPenskmn», «[lumiessie nenu».

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGopatopnas pabota Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PAacTEHUN U3 Pa3HBIX
MeCT OOUTaHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckass pabora Ne 2. «lloacyér mIOTHOCTH NONYJSALMA pPa3HBIX BHUJIOB

pacTeHu».
Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.
CooOmiectBo  opraHu3mMoB — OuorieHo3. CTpykTypel — OHOIlEHO3a:  BHJIOBas,

POCTpaHCTBEHHasA, Tpoduueckas (muiienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

DKOJIOTHYECKUE CUCTEMBI (9KocucTeMbl). [loHaTne 00 sKocucTeMe M OUOTeOIeHO3E.
OYHKITMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOAYIECHTH, KOHCYMEHTHI, PEIYIEHTHI.
KpyroBopoT BemecTB M MOTOK DHEPIHH B dKOcHCTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHH
skocucteMbl. [lumeBble 1enu W cetd. OCHOBHBIE MMOKa3aTeNM JKOCHCTEMbBI: Ouomacca,
MPOIYKIHS. DKOJOTHYCCKUE TMUPAMUIBL: MPOIYKIIMH, YUCICHHOCTH, OMomacchl. CBOMCTBa
AKOCHCTEM: YCTOMUHNBOCTh, CAMOPETYJIsns, pa3BuTre. CyKIieccusl.

[IpuponHble DKOCHCTEMBI. DKOCHUCTEMBI O3€p M PEK. IDKOCUCTEMA XBOWHOIO WU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pO03KOoCcHCTEMBI. bruonornueckoe u
XO3SIICTBEHHOE 3HAYEHHUE arpOIKOCHUCTEM B YPOOIKOCHUCTEM.

buopasnooOpazue  kak  ¢daktop  ycToMumBOCTH  3KocucteM.  CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uochepe. ['panuipl, coctaB u cTpykTypa o6mochepsl.
Kupoe BemectBo u ero ¢pyukmuu. OcoOeHHOCTH Ouocdephbl Kak TII00ATBHON YKOCHCTEMBI.
JnHamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoThl BemiecTB U OMOTCOXMMHUYECKHE ITUKJIBI DJIEMEHTOB (YIJIepojaa, a3oTa).
3oHanbHOCTH Oocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoBeuectBo B Omochepe 3emmm. AHTpPONOTEeHHBIE W3MEHEHUsS B Ouocdepe.
['oGanbHbIE 3KOJIOrHUECKUE TPOOIIEMBI.

CocymiectBoBanre mOpupoabl M uesioBeuecTBa. CoxpaHeHue Ouopa3HOOOpa3usi Kak
OCHOBa ycTtoWuuBocTH Ouochepbl. OCHOBa paIMOHATBLHOTO YIPABJICHUS NPUPOAHBIMU
pecypcaMu U UX HCTOIb30BaHue. JlocTimkeHnst OMOIOTHHN M OXpaHa MIPUPO/IBI.



JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHanckuii.

Tabmuuelr u  cxemsl: «llumesble nenu», «bHONEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie cooduecTBay, «llenu nuranus», «dxkojaorudeckas nupamuaa», «buochepa u
4eJIOBEK», «OJKOCHUCTEMAa IIMPOKOIMCTBEHHOIO Jieca», «IDKOCHCTEMAa XBOMHOIO Jiecay,
«buoneHo3 BomoéMa», «ArpoueHos», «lIpuMepHble aHTPOIOTCHHbIE BO3JECUCTBHS Ha
npupony», «BakHenmme UCTOYHUKH 3arps3HEHHsS BO3JyXa U I'PYHTOBBIX BOa», «llouBa —
BaXKHEIas cocraBisitomias ouocdeps», «DakTopsl Aerpagauuu nouBy», «llapHHKOBBIN
apdekr», «PakToppl pajgMOAKTUBHOTO 3arps3HeHus Ouocheprl», «OOmas CTpyKTypa
ouocdeps», «Pacmpoctpanenune xu3zHu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsn,
«KpyroBopot yriepozaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MOAENIb-alIUINKAIAA «Tnmmmaasie OHOIICHO3BI, repOapuii
«PacturenpHble cooOuiectBa», Kojulekiuu «buoneno3», «Bpemutenn BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJBTYp», TrepOapuu M KOJUIEKIUM PpPACTEHUH U KUBOTHBIX,
NpUHAAJICKAIINE K Pa3HbIM HKOJOTMYECKMM TIpyNmaM OJHOro BuAa, KpacHas KHura
Poccuiickoit @enepannu, n300pakeHUs OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 BUOJIOTYN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COOQO, ycrtaHaBIMBaIOTCS TpPeOOBAaHUA K pE3yJabTaTaM OCBOCHUS
oOyyaromMMucss ~ OporpaMM  cpeiHero  obmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHMs NpeaMera «buosiorusy BbIIEICHBI
CIIEIyIOIINE COCTAaBISIOLIUE: OCO3HaHHE OOYYaIOIMMUCA POCCHUMCKOM TIpa)IaHCKON
MUJEHTUYHOCTU — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEAEIEHUIO,
HaJIM4YM€ MOTHBALMM K OOY4YEHHIO OWOJIOrMH, LEJEHANpPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXJAeHU JUYHOCTH HAa OCHOBE KIIIOUEBBIX ILIEHHOCTEW W HCTOPUYECKUX TpaauLui
pa3BUTHsA  OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTb M  CIIOCOOHOCTh  OOy4aroumxcs
PYKOBOJCTBOBAaTbCA B CBOEM JAEATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH,
OPUCYLIMMU  CHUCTEME  OHMOJIOTMYECKOr0  OOpa3oBaHUsA, HaJU4YHe€  SKOJOTHYECKOIrO
IPaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh LIEJIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA IpeameTra «buosorus» ITOCTUraroTCs B €IUHCTBE
yu4eOHOW W BOCHMUTATENbHOM JAESITENIBHOCTH B COOTBETCTBUM C  TPaJAULIMOHHBIMU
POCCUHCKMMH  COUMOKYJIBTYPHBIMM, HCTOPUYECKMMHM M  JTYXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMH, PUHATHIMU B OOILECTBE MpaBUIaMU U HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
IIpoLieCCaM  CaMOIIO3HAHUsA, CaMOBOCIIMTAHUSA W CaMOpPa3BUTHUSA, DPAa3BUTUSA BHYTPEHHEHN
IIO3ULIMY JINYHOCTH, MATPUOTU3MA, YBAXKEHHUS K 3aKOHY U IIPABOIIOPAAKY, YEIIOBEKY TpyAa U
CTapuieMy IOKOJIEHHIO, B3aUMHOTO YBaXKEHMsI, OEpeXKHOr0 OTHOIICHUS K KyJIbTYPHOMY
HACJIEAUIO ¥ TPaJuLMsAM MHOTOHaMOHaIbHOTO Hapoaa Poccuiickon denepannu, npupoae u
OKpYXarolen cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS YydeOHoro mnpenmera «buonorus» 1OMKHBI
OTpaXkaTh TOTOBHOCTh M CITIOCOOHOCTH O0YYAIOIINUXCSl PYKOBOJACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEUW IIO3ULMEN JMYHOCTH, CUCTEMON LIEHHOCTHBIX OPHUEHTALUM, ITO3UTUBHBIX
BHYTPEHHUX YOEXJCHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO11ecTBa, pacIIMpeHHe )KU3HEHHOTO OIbITAa U OMbITa ACSITEILHOCTH B MPOLIECCE PeaTu3alluu
OCHOBHBIX HalPaBJICHUN BOCIIUTATEIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS S

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMKM OOYyYalollerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYLMOHHBIX MpaB M OO0S3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESITEIBHOCTH IIPU CO3JaHUM Yy4E€OHBIX
IPOEKTOB, PEUIEHUHM Yy4YeOHBIX M I103HABATEIbHBIX 337a4, BBINOJIHEHUU OMOJIOTMYECKHX
DKCIIEPUMEHTOB;



CIIOCOOHOCTh OMpPENEeNsATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;

YMEHHE YYUTHIBaTh B CBOUX JICHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUSL JIIOACH C pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMH IIEHHOCTSIMU H
COLMAIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIMOJHEHUS YYCOHBIX,
MMO3HABATEIbHBIX M MCCIIEIOBATEIbCKUX 33J]1a4, YBAXXUTEJIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB IMPH 0OCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHNS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMU JIESITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

cOPMHPOBAHHOCTh  POCCHMCKOW  TPaXITaHCKOW  HMIACHTUYHOCTH, IMAaTPUOTHU3MA,
YBAKEHUSI K CBOEMY HApPOJy, UYBCTBA OTBETCTBEHHOCTH Iepen PoauHOM, TopIocTH 3a CBOM
Kpai, CBO0 PoauHy, CBOM S3BIK M KYJIBTYPY, IIPOLUIOE U HACTOSAIIEE MHOIMOHAMOHAIBHOIO
Hapozaa Poccuuy;

[ICHHOCTHOE OTHOILICHUE K TMPUPOJHOMY HACICAWI0 M TAMSATHUKAM IPUPO/IBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCHUUCKHX YYEHBIX B CTAHOBJICHME M pPa3BUTHE
OWOJIOTHY, TOHUMAaHUSl 3HAYE€HHs] OMOJIOTMM B TMO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJIoBeKa U COBPEMEHHOT'0 00I11eCTBa;

unerHas  yOeKIEHHOCTh, TOTOBHOCTh K ClyxkeHUro U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEHU POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH ~ OIICHMBATh CUTyalldl0 W T[PUHUMATh OCO3HAHHBIC  PEIICHMUS,
OPUEHTHUPYACH HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM pOJUTENSIM, CO3JAHUKD CEMbA Ha OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEM CEMEWHOM HU3HM B COOTBETCTBUM C TPAAULMSAMH
HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIIICHUN;

IMOHUMAHUE SMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BUJIAX HUCKYCCTBA, CTPEMJICHUE MPOSIBIIATH
Ka4eCTBa TBOPYECKON JTUYHOCTH;

S) ¢usuyeckoro BOCNHMTAHUA, (POPMHPOBAHUA KYJILTYPbl 310POBbSA M
IMOLUMOHAJIBLHOIO 0J1ArONOJIYYHs:

MOHMMAaHUE U peaau3amus 3J0poBOro MU 0Oe3omacHOro obpa3a >XU3HU (30POBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKHUX MPAaBUJI U HOPM, COUTAaHCUPOBAHHBINA PEKUM 3aHITHIMA



W OTHObIXa, peryisipHas ¢u3nueckas aKTUBHOCTH), OEpPEXKHOTO, OTBETCTBEHHOTO W
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY W TICHXUYECKOMY 37]0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBW HHANBUIYAIPHOTO W KOJUICKTMBHOIO 0€30MacHOTo
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMIMNX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHUE TOCJICICTBUN U HEMPHUSATUS BPEIHBIX MPHUBLIYCK (YIIOTPEOJICHHUS aIKOTOJIs,
HAapKOTHKOB, KYpEHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K  aKTUBHOW  JICSITEIBHOCTHM  TEXHOJOTHMYECKOM M  COIUAJIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh HHUITUUPOBATh, TUIAHUPOBATH U CAMOCTOSITEIIEHO BBITIOJNHSATD
TaKyIo JesTeIbHOCTD;

MHTEpEC K pa3IudHbIM cepam npodecCuoHaTbHON NeaTeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaHHBIM BBIOOp Oymymiedl mpodeccur W peamu30BbIBATH COOCTBEHHBIE KU3HEHHBIE
TIJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHUIO HA MPOTSKEHUU BCEH
JKU3HU,

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTHYECKHU IIeJiecO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIIEHNE YPOBHS SKOJIOTHYECKON KYJIbTYpbl: TPUOOPETEHHE ONbITA IJIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEH CPeIbl;

OCO3HaHME II00aJTHFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM U yTeH UX PEIICHNUS,

CIIOCOOHOCTh HCIIOJB30BaTh NPHOOpETaeMble TPH H3YYECHUU OHUOJIOTUM 3HAHHUS U
YMEHHUSI TIpU pEeUIeHUH NPoOJeM, CBSI3aHHBIX C palMOHAJIBLHBIM MPUPOAOTNOIHE30BAHUEM
(coOmroieHne mpaBuiI MOBEJICHUSI B IPUPO/IC, HAMPABJICHHBIX HA COXpPAHEHUE PAaBHOBECHS B
AKOCUCTEMAX, OXPAaHY BUIOB, IKOCHCTEM, OMOChEpHI);

AKTUBHOE HEIPUSITHE JIEMCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOJTHOM Cpelie,
yYMEHHE MIPOTHO3UPOBATh HEOJIaronpuUsTHHIC AKOJIOTUYECKHUE MOCJEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJIMYue Pa3BUTOTO DIKOJOTUUECKOTO MBIIUICHUS, DKOJIOTUYECKOW KYJBTYPHI, OIbITa
JEATEIbBHOCTH SKOJIOTMYECKOM HAIpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThHCSI HMH B
ITI03HABATEJIbHOW, KOMMYHUKATUBHOW W COLIMAJIBHOW IMPAKTHUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOHN AEATEIbHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHON TMPAaKTHUKWA, OCHOBAHHOTO HA JHUajore KyJbTyp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE  A3BIKOBOM M  UMTATEIbCKOM  KYJIbTYpPbl Kak CpEACTBa
B3aUMOJICHCTBUSA MEXKY JIFOJbMU U MO3HAHUS MUPA,

MOHWMaHUE crenu(UKU OMOJIOTUH KaK HAyKW, OCO3HaHUs €€ poyid B (POPMHUPOBAHUHU
pPaIMOHAIBHOTO HAyYHOTO MBIIUICHUS, CO3JaHWM IIEJIOCTHOTO TPENCTaBICHUS 00



OKpY)KaloIlleM MHUpPE KaK O €IWHCTBE MPHUPOABI, YeJIOBEKa W OO0IIecTBa, B TO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PeLIeHUH MPOOJIEM COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCT, B 3HAYUMOCTH OHMOJOTMM JJII  COBPEMEHHOM  IIMBUIIM3ALINU:
oOecrieueHHUs HOBOTO  YPOBHS  Pa3BUTHUA  MEAUIIMHBI, CO3J@HUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pEIIaTh PECypCHbIe NPOOJIEMbl pPa3BUTHUSI YEJIOBEUECTBA,
MoMCKa MyTel BBIXOJa U3 IIOOATBHBIX SKOJIOTHYECKHUX MPOoOJieM 1 oOecrieueHus mepexoa K
YCTOMYMBOMY pa3BUTHIO, PAIlMOHATBHOMY HCIIOJIB30BAHUIO MPHUPOAHBIX PECYPCOB U
(GbOpMHPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OHOJOTUYECKMX 3HAHUU B 1EJISAX IOBBIIICHUS
oOmeli  KyJnbTyphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIIMOHATIBFHON TPAaMOTHOCTH 00yYaromuxcs, GopMupyeMoit pu u3yuyeHUn ONOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHWs, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh IOJIy4YaeMble 3HAHMS AJI1 aHaIM3a U OOBSCHEHUS SBIICHUHN
OKpY’KaIoIIero MUpa U MPOUCXOIALIMX B HEM M3MEHEHUH, yMEHHE JAeslaTh 00OCHOBaHHbIE
3aKJIIOUYEHHUSI HA OCHOBE HAyYHBIX (DAaKTOB M HMEIOIIUXCSI JAaHHBIX C MENbI0 TOTYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIIBHO HCIIOJIb30BAaTh OMOJOTUYECKUE 3HAHUS JI PEILCHUs
po6JieM B PEANIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAaHUE LEHHOCTU HAyYHOH AESITENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO
¥ MICCIIEA0BATEIBCKYIO ACATEIbHOCTh WHANBUAYAIBHO U B TPYIITIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUU MO OWUOJIOTMH B COOTBETCTBHM C >KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC pe3yabTaThl OCBOCHHS YIeOHOTO TpeaMeTa « BHoorusy BKITIOYAIOT:
3HaUMMBbIE 711 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMUXCSA MEKIUCITUTUTHHAPHBIE
(MeXTmpeaMeTHbIe) OOIIEHAYYHbIE MOHATUS, OTPAXKAIOIUE IIEJIOCTHOCTh HAYYHOW KapTHHBI
MUpa U crenn(PpruKy METOJ0B MTO3HAHUS, UCTIOJIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
9HEPTHs, SBJICHHE, TIPOIIECC, CUCTEMA, HAyYHBIN (aKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpWs, HWCCIAEAOBaHUE, HAOIMIOACHUE, HM3MEPCHHE, OKCICPUMEHT U JPYTHX),
YHUBEpCaIbHbIC YueOHBIC ACHCTBUS (MIO3HABATEIbHBIC, KOMMYHHUKATUBHbBIC, PETYJISTUBHbBIC),
obecrieunBaronyie  ¢GopMupoBaHue (DYHKIIMOHATBHON TPAaMOTHOCTM M COIMAJIBLHOU
KOMITETCHIIUM OOYYaronIuXcsi, CIMOCOOHOCTh OOYYarOIIMXCS HCIIOJIh30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIEC 3HAHUS ¥ YHUBEPCAIbHBIC YICOHBIC ICHCTBHS B
TIO3HABATEJILHON M COLMAILHOM MPaKTHKE.

MertanpenMeTHble pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO 00IIero oopa3oBaHus
JOJDKHBI OTPaXKATh:

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:



CaMOCTOATENFHO (POPMYIUPOBATh M AKTyaIM3UPOBATh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUU 3HAHUUA NPHUEMBI JOTMYECKOTO MBIIUICHUS (aHANU3a,
CUHTE3a, CpaBHEHMs, Kiaccuukanuu, oOOOIIEHUs), PACKPHIBATH CMBICT OMOJOTHYECKUX
NOHATUH (BBIACNATh MX XapaKTEepHble MPU3HAKK, YCTaHABIMBATH CBSI3UM C JAPYTUMH
MOHSTUSIMU);

ONpEeNeNATh LU JEATEIbHOCTH, 3ajJlaBasi MapaMeTpbl U KPUTEPUHM UX JTOCTHKECHHUS,
COOTHOCHUTH PE3YyJIbTAThI IESITEIIbHOCTH C TTOCTABJICHHBIMU LEISIMU;

UCITIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS ISl OObSICHEHHS (DAKTOB U SIBJICHUN >KUBOU
PUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYKJICHUS (MHAYKTUBHBIC, JEIyKTUBHBIC, MO AaHAJIOTHUH),
BBISBJISITh  3aKOHOMEPHOCTU M MPOTHUBOPEYHMST B  PacCMaTpUBAEMbIX  SIBIICHUSX,
(bOopMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA ISl IPEACTABIICHUS CYIIECTBEHHBIX CBA3ECH U
OTHOIIICHUH B M3y4aeMbIX OMOJOTUUYECKUX 00BEKTaX, a TAKKe MPOTUBOPEUHUI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

paspabaThiBaTh IUIAH pEHICHUS TpoOieMbl ¢ Yy4€TOM aHaiM3a HWMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJBTATOB LEISM,
OIIEHUBATh PUCKHU MOCIEICTBUMN €SI TEILHOCTH;

KOOPJAMHUPOBATh M BBINOJIHATh PAOOTy B YCJIOBHUSAX PEATBHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIQJICTh HABBIKAMU y4e€OHO-UCCIEIOBATENbCKON M TMPOEKTHOW  JESATEIbHOCTH,
HaBBIKAMU pa3peuieHusi MmpodsieM, CIOCOOHOCTBI0O W TOTOBHOCTHIO K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1ady, MPUMEHEHUIO PAa3JIMYHbIX METOJIOB
MO3HAHUS;

HCIIOJIB30BaTh PA3UYHbIC BUBLI JEATCIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €T0
WHTEpIIpeTaluu, TPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYCOHBIX CUTYAIUsAX, B TOM YHCIIE TIPH
CO3JJaHUU YUYEOHBIX U COIHMAIBHBIX MPOEKTOB;

dbopMHpoBaTh HAYYHBIM THWIl MBIIUICHUS, BIAJAETh HAYYHOM TEPMHUHOJOTUCH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON JIESITEIHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHbBIC CBSI3M M aKTyaJlU3UpPOBATh 3ajJlayy, BBIIBUTATh
TUIIOTE3Y €€ peIICHMs, HAXOJIUTh apryMEHThl ISl JOKa3aTEIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJE€ PEIICHHsS 3aJladyd Pe3yJibTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;



OCYIIECTBIIATh IIEJICHANIPABICHHBIA MOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JIEHCTBUS B
po(ecCHOHANBEHYIO CPENy;

YMETh TEPEHOCUTh 3HAHWA B T[O3HABATEIbHYI0 M MPAaKTUYECKYyl0 00JacTu
KU3ZHENIEATEeIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, MpeAJiaraTh OPUTHHAIBHBIC MOAXOABl M PEIICHHS, CTaBUTh
pOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(MOpMAIUU (TEKCTe Yy4eOHOro Mocoous,
HAyYHO-TIOMYJIIPHOW ~ JIUTEpaType, OHWOJOTHYECKUX  CJIOBApsSAX W  CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHbIX, B VIHTepHETE), aHaIM3UpOBaTh WH(POPMAIIUIO Pa3TUIHBIX
BUIOB ® (OpPM TIPEACTABIICHUS, KPUTUYECKA OIICHWBaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

dbopMyIMpoBaTh 3aMpOChl U MPUMEHSTh pa3IUYHbIE METOABI NPHU IMOUCKE U OTOOpe
ounosiornyeckoi nHGopmaru, HeoOXOAUMOM JJIs1 BBEITIOJIHEHUST yU€OHBIX 3a/1a4;

PUOOPETATh OMBIT UCIIOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PAa3JIMUHbIX IOMCKOBBIX CHUCTEM;

CaMOCTOATENILHO BBIOUPATh ONTHUMAIBHYIO (OpMYy TpeACTaBICHUS OMOJIOTHYECKOU
uHdopmaruu (cxemsbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHbBIM $I3bIK B KAuyeCTBE CpPEACTBA MpU padoTe ¢ OMOIOrHYECKOU
uH(OpMaIueli: MPUMEHATh XUMUYECKHE, (PU3NIECKHEe U MaTEMaTHICCKUE 3HAKW U CUMBOJIBI,
dbopmyIbl, ab0peBUATYpy, HOMEHKIATYPYy, HCIIOIb30BaTh WU TMPEOOpa3OBBIBAThH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HAaBBIKAMU pPACIO3HABAHWUS W 3alUTHl HWHPOpMauH, WHOOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMMU:

1) o6menmue:

OCYIIECTBJISATh KOMMYHHMKAIIMA BO BceX cdepax KHU3HU, aKTUBHO Y4YacTBOBaTh B
JMAJIoTe WM JTUCKYCCHU TIO CYIIECTBY OOCY)KITaeMoil TeMmbl (yMEHHE 3a7aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJICHHS OTHOCHTCIIBHO BBIMIOJHEHUS TpejaraeMol 3agadyu, yYUTHIBATh
WHTEPECHI U COTTIACOBAHHOCTH MO3UITUI IPYTUX YYACTHUKOB JIUAJIOTA UM TUCKYCCHH);

pacrno3HaBaTh HEBEepOAIbHBIC CPEICTBA OOIICHHS, MOHUMATh 3HAYEHUE COIHMAIBHBIX
3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTyalHii, yMeTh CMATYaTh
KOH(DJIUKTBI U BECTH TIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMM CIIOCOOAMM OOIICHHSI U B3aUMOJICHCTBUS, IIOHUMATh HAMEPEHUS
JIPYTUX JIIOJICH, TPOSIBIATh YBAXKHUTEIBHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOM
dbopme GpopMyIUpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHasl 1esITeJIbHOCTh:



MOHUMATh M HCIIOJIh30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAJTLHONH pabOTHI
OpU pPElIeHUH OMOJIOTUYECKOW MpoOsieMbl, 00OCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
IpynnoBbIX (POPM B3aUMOJICHCTBUS MPU pellICHUH yueOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX ACHCTBUU C yu4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEMN Ka)KJIOTO WieHa KOJUIEKTHBA;

MPUHUMATh I1I€IM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH W KOOPAUHUPOBATH
JEUCTBHS MO €€ JOCTHKEHHIO: COCTABIIAThH IUIAH ACUCTBUM, PACOPEAENATh POIU C Y4ETOM
MHEHHUN yYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHUKAa KOMaHJIbl B OOIIUNA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejuiaratb HOBbIE MPOEKTHI, OLICHUBATh UJACH C MO3UIIMU HOBU3HBI, OPUTUHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYyaIUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OgBJaieHne YHUBEPCAIbHBIMY PEryJISSTUBHBIMU AeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUA NPOOJIEM U UX DPEIICHHS B
KU3HCHHBIX U YYCOHBIX CUTYaIIUSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU II€JIEBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOUX JIEUCTBUAX M TMOCTYMNKaX MO OTHOIICHWIO K >KUBOW MPHUPOJE, CBOEMY 310pPOBBIO U
3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSTEIHHOCTD, BBISIBISITH TPOOJIEMBI,
CTaBUTh W (opMyaupoBaTh COOCTBEHHBIC 3ajauyd B 0OOpa3oBaTEIBLHON JCATCIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTaBJIATh IJIaH pEIIEHUs MNpoOJeMbl € YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTb OTBETCTBEHHOCTHh 3a
pelieHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSIBICHUIO IMUPOKOW DSPYIUIMH B Pa3HBIX
00J1acTsAX 3HAHWM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBHI B JCATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LETISIM;

BJIAJICTh HAaBBIKAMHU I[IO3HABATEIIBHONW pe(dIekcur Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUH U MBICIUTEIBHBIX MPOLECCOB, WX PE3YyJbTaTOB M OCHOBAaHUW, HCIOJIb30BAThH
npuémbl pedIeKCUu Jisl OLIEHKU CUTYallud, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHUKEHHIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHATIU3€ PE3yJIbTaTOB JACATEILHOCTH;



3) npuHsATHE ceOsl U APYTUX:

IPUHUMATH Ce0sl, MTOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apPTYMEHTHI IPYTUX IPU aHATIM3€ PE3yIbTaTOB IEATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[Ipenmernbie pe3ynpTaThl ocBoeHus mporpamMmbl COO mo Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crieruduyeckue A yueOHoro npeamera «buosorus» HaydyHbIe 3HaAHUS,
YMEHUSI U CIOCOObI NEUCTBUM MO OCBOCHUIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM,
BUJIbI JEATEIBHOCTH 1O MOJYYEHHIO HOBOT'O 3HAHWSA M NMPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX
y4eOHBIX CUTYyallUsX, a TAKXKE B PEAIbHBIX )KM3HEHHBIX CUTYalUsX, CBA3AHHBIX C OMOIOTHEN.
B nporpamme npeMeTHbIE PE3YJIbTATHI MPEICTABIEHBI IO TOJaM 00y4YeHHUSI.

[TpenmeTHble pe3ynbTaThl OCBOEHUsl yueOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE€ U POJIM OMOJIOTMHM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa
U Hay4dHOTO MMPOBO33PEHMSI, O BKJIAJE€ POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOIOB B
pa3BuTHe OMONOTHM, (PYHKIMOHAIBHOM IPAMOTHOCTH YEJIOBEKA JJIs PEICHUs >KU3HEHHbIX
3ajay;

YMEHUE paCKpbIBATh COJIEpKaHUE OMOJIOTMYECKMX TEPMHUHOB W TOHSTHI: U3Hb,
KJIETKA, OpPTraHu3M, MeTa0oin3M (OOMEH BEIIEeCTB U NpEeBpalleHHWe HEPruu), roMeocTas
(camoperynsauusi), YpOBHEBas OpraHu3alisl >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKuHs), HacJAeACTBEHHOCTh, N3MEHUMBOCTD, POCT U Pa3BUTHE;

yMEHUE H3JIaraTh OMOJIOTMYECKHE TeopuH (KJIETOYHAas, XpPOMOCOMHAas, MyTalMOHHas,
LHEHTpaJIbHAsl JOTMa MOJIEKYJsipHOUM Ounosnoruun), 3akoHsl (I'. Mennens, T. Moprana, H. 1.
BaBunoBa) u yueHus (0 LEHTpax MHOTO00pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PacTEHUUN
H. 1. BaBunosa), onpenensiTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOIO NMO3HAHUS B OMOJIOTUHU: HAOJIIOIEHNE U OTIMCAHNE
KUBBIX CHCTEM, IMPOIECCOB W SIBJICHHWI, OpraHu3alMs W MPOBEIACHUE OMOJIOrMYECKOro
HKCIIEPUMEHTA, BBIJBH)KEHHUE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJIYYEHHBIX PEe3yJbTaTOB, UCIOJIb30BAHHBIX HAYyYHBIX MOHATHUH,
TEOpHUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKapHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHMW3MOB, OCOOEHHOCTH MPOLECCOB: OOMeHa
BEIIECTB M MPEBpAIllEHUsT DOSHEPrMM B KIETKe, (OTOCUHTE3a, IUIACTUYECKOrO0 H
HHEPreTHYECKOro oOMeHa, XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOJOTBOPEHUS, PAa3MHOKECHHUS,
WHIUBUYAJIBHOTO Pa3BUTHsI OPraHu3Ma (OHTOT€HE3);

yMEHUE MPUMEHSTH MOJIyYSHHbIC 3HAHUS JJI1 OOBSICHEHUSI OMOJIOTUYECKHUX MPOIIECCOB
U SIBJICHUM, JJIS TPUHATHUS MPAKTUYECKUX PEIICHWH B MOBCEAHEBHOM >KM3HU C LEJbIO



oOecrieueHnss 0OE€30MaCHOCTH CBOETO 3J0POBbS U 30POBbA  OKPYXAIOUIUX JIOACH,
cOOJTII0/IEHNST HOPM TPAaMOTHOTO TOBEICHUS B OKPYXAIOIIEH MPUPOTHON Ccpesie, MOHUMAHNE
HEOOXOMMOCTH HCHOJIB30BAHUS JOCTHXKEHUI COBPEMEHHOW OMOJOTMU U OMOTEXHOJIOTUMA
JUTSl palliOHAIBHOTO MPUPOIONIOJIb30BAHUS;

yMEHHUE peliaTh 3JIEMEHTapHbIe T'e€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOPHIHOE
CKpEUIMBaHWE, CLEIJIEHHOE HAacJeOBaHWE, COCTAaBIATh CXEMbl MOHOTHMOPHUIHOTO
CKpEILUBaHU JIJIs IPEJICKa3aHus HACIEAOBaHUS MPU3HAKOB Y OPTaHU3MOB,;

YMEHUE BBIMOJIHATH JJA0OpAaTOPHBIE U MpaKTUYECKUe paboThl, COOMI0ATh MpaBUiIa IPU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OIICHUBATHh M WHTEPIPETUPOBATH MHPOPMAIIUIO OMOJIOTHUUECKOTO
COJIEpKaHMSsl, BKIIIOYAIOIIYIO MICEBIOHAYUYHbIC 3HAHUS W3 PA3JIMYHBIX UCTOYHUKOB (CpEACTBA
MaccoBOM  HH(pOpMaIUK, HAYYHO-MOMYJISIPHBIE  MaTepHalibl), OSTUUYECKHUE  ACIEKTHI
COBPEMEHHBIX UCCJIEIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IMCHMEHHBICE M YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTMYECKYI0 HMH(POPMAIMIO M3 HECKOJIBKUX HWCTOYHUKOB, T'PAMOTHO HCIOJIB30BaTh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mpenmera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHBI MUpPA
W HAy4YHOTO MHUPOBO33PEHHMS, O BKJIaJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pazBuTHEe OMOJOTUH, (PYHKIIMOHATHHOW TIPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS >KU3HEHHBIX
3ajad;

YMEHHUE pacKpbIiBaTh COJACpKaHUE OUOJOTUUECKUX TEPMHHOB W TIOHSATHUW: BH]I,
nomyJsiuusa, TeHOPOHI, DBOJIONMS, JBIXKYIIME  Ccuibl  ((pakTopbl)  3BOJIIOLMH,
NPUCIOCOOJICHHOCTh ~ OpPraHU3MOB,  BUJ000pAa30BaHUE,  AKOJOTUYECKHE  (DAKTOpHI,
HDKOCHUCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYLIEHThI, LENU MNUTAHUS, SKOJOTHYeCcKas
nipamMujia, OuoreoreHos, onocdepa;

yMEHUE Hu3arath Ouosiorudyeckue Tteopuu (dBosonronHas Teopusi Y. JlapsuHa,
CHUHTETUYECKas TEOPHsI IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactaa K.
M. bapa, uepenoBaHus riaBHbIX HarpaBieHUi u nyTei sBomonuu A. H. CeBeplioBa, yueHus
o Oumochepe B. U. Bepnaackoro), ompenensiTb TPaHUIBI WX MPUMEHUMOCTH K >KHBBIM
cucremawm;

yMEHUE BJIAJIETh METOAAMH HAYYHOT'O NMO3HAHMS B OMOJIOTMH: HAOJIIOICHUE U ONKMCAHKE
JKUBBIX CHUCTEM, TMPOILIECCOB U SBJIICHUH, OpPTraHU3alUs W MPOBEICHHUE OUOJOTHYECKOTrO
AKCIEPUMEHTA, BBIJIBUKEHHE TUIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH MEXK]Yy HCCIEIYEMbIMU
BEITMYMHAMU, OOBSICHEHNE TOTYYCHHBIX PE3yJIbTATOB, MCIIOJIL30BAHHBIX HAYYHBIX MOHSITHUH,
TEOpUid U 3aKOHOB, YMEHHUE JIeIaTh BHIBO/IbI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE IMPU3HAKU CTPOCHUS OUOJOTHYECKUX OOBEKTOB:
BUJIOB, IOMYJISIUN, TPOYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe€OIIEHO30B U IKOCUCTEM,
OCOOCHHOCTH TPOLIECCOB: HACJIEACTBEHHOW HM3MEHYHMBOCTH, €CTECTBEHHOro OTOOpa,



BUJI000pa30BaHusl, MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, JEUCTBUS HKOJOTMUYECKUX (PaKTOpPOB
Ha OpPraHMU3Mbl, MEPEHOCa BEIIECTB M IMOTOKA PHEPIMH B 3KOCHUCTEMAaX, aHTPOMOTEHHBIX
U3MEHEHUH B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOT€OXUMHUYECKUX
IIUKJIOB B Orocdepe;

yMEHUE MPUMEHSTH MOJIyYeHHbIC 3HAHUS JJI1 OOBSICHEHUSI OMOJIOTUYECKHUX IMPOIIECCOB
W SBJICHUH, NIl TPUHATHS TMPAKTHUYECKUX PEIICHWNH B TOBCEAHEBHOW JKHU3HH C IIEJIBIO
oOecrieueHnss OE€30MaCHOCTH CBOETO 3J0POBbSI M 3/I0POBbS  OKPYXAIOIIUX JIIOJCH,
cOOJII0JIEHHST HOPM TPAaMOTHOTO MOBEICHUSI B OKPYXalollel MPUPOIHON cpejie, MOHUMAaHNe
HEO0OXOMMOCTH UCIOJIb30BAHUS JOCTUKEHUN COBPEMEHHON OMOJIOTUHU ISl PAllMOHAIIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh dJeMEHTapHble OMOJIOTHUYECKUE 3a/1aul, COCTaBIISITh CXEMbI MepeHoca
BEILIECTB U DHEPTUM B IKOCHCTEMaxX (L€ MUTaHUsA);

YMEHUE BBIMOJIHATH JJA0OpAaTOPHBIE U MpaKTUYECKUe paboThl, COOMI0ATh MpaBUiia IPU
pabote ¢ yueOHBIM U JTA00PaTOPHBIM 000PYI0OBAHUEM;

YMEHUE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH HHPOPMAIHIO OMOIOTHIECKOTO
COJIeprKaHusl, BKIIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpeaCcTBa
MaccoBOMl HMH(pOpMalUU, HAYyYHO-TIOMYJISIPHBIE MaTepHalibl), paccCMaTpHUBaTh TJ00aIbHBIC
HKOJIOTHYECKUE TMPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO TIO3HUIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001as
OMONOTHUYECKYI0 HH(POPMAIMI0 M3 HECKOJIbKUX HWCTOYHUKOB, TPAMOTHO HCIIOIh30BATh
MOHSATUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakrnuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 buonorus kak Hayka 2 0.5 bubnuoteka [{OK https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBl U UX OpraHu3aLus 1 bu6mumoreka LIOK https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubnmuoteka [{OK https://m.edsoo.ru/7f41¢c292
4 JKu3HenesaTeIbHOCTh KICTKH 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
P
5 SSMHONCHHE 1 HEMBIIYEIRHOD PEASUTHE 5 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
OpPTraHu3MOB
H
6 ACICACTBEHHOCTD 1 HSMCHAHBOCTD 8 1.5 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
C .0
7 CHICKIIMA OPTai3MoB. LICHOBE! 3 Bu6miorexa [JOK https://m.eds0o.ru/7f41c292
OMOTEXHOJIOTUU
8 Pe3epBHOe Bpems 1 bubnnoreka L{OK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

Ne i/ HaumeHoBaHue pa3/iejioB U TEM

KoauuecTBO 4acoB

dueKkTpoHHbIe (LM POBbLIE)

KonTpoabublie IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
1 DBOJOLMOHHAS OUOIOTHS 9 1 bu6nmoteka LIOK https://m.edsoo.ru/7f41cc74
B
2 OSHHMKHOBCHHC H PASBUTHE HHIHH Ha 9 0.5 Bbu6nuotexka LIOK https://m.edsoo.ru/7f41cc74
3emiie
3 OpraHu3Mbl 1 OKpYKaroIas cpeaa 5 1 bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa ¥ 9KOJIOTUUECKHUE CUCTEMBI bubnuorexa I{OK https://m.edsoo.ru/7f41cc74
5 PeszepBHOe Bpems bubnunoreka L{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

10 KJIACC
Ne Koamectro wacon Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Konrp.  Tpakr. U3y4YeHHsi 00pa3oBaTe/ibHbIE PeCypcChl
padorsl  padoThI
buoinorus B cucremMe Hayk 1 https://m.eds00.ru/216c645c
Mertobl mo3HaHus xuBoU pupobl. [Ipaktudeckas padora No
2 | «cnonbp30BaHuE pa3IU4HbIX METO/I0B IIPY U3YUYEHUU 1 0.5 https://m.eds00.ru/2636364b
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckne cUCTEMBI, IIPOLIECCH] U UX U3YUYEHHE https://m.edsoo.ru/ca2lcc6e
4 XuUMHUYECKu coCcTaB KJIeTKU. Boja 1 MUHEpaJIbHbIE COJIU https://m.edsoo.ru/1777ba96
5) benku. CoctaB u ctpoeHue 6eJIKoB https://m.edsoo.ru/b54c5a43
®epMeHThI — OnoJoruyeckue karanuzaropsl. Jlaboparopnas
6 pabota Ne 1 «/3yueHune KaTanTUTUYECKON aKTUBHOCTHU 1 05 https://m.edsoo.ru/cldllaca
dbepMeHTOB (Ha MpUMepe aMHIIa3bl WK KaTajaa3bl)»
Vrnesospl. JIunuas 1 https://m.edsoo.ru/5d1cef76
Hyxneunosbie kucinotsl. AT® 1 https://m.eds00.ru/948bf536
9 HcTopus u Metoasl n3ydeHus kiuetku. Kierounas teopus 1 https://m.edsoo.ru/b3ab8e68
10 Knetka xak 1ieinocTHas >xuBas cucTeMa 1 https://m.edsoo.ru/5c5ca96a
Ctpoenue sykapuotuueckoil kinetku. Jlaboparopnas padora Ne
1 2 «I/I3yquVI/1e CTPOCHHSI KJIIETOK PAaCTeHUH, )KUBOTHBIX, TPHOOB 1 05 httos://m.edsoo.ru/dad86e8
u 6aKkTepuit MO MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax
U X OTIHCAHUE»
12 OOMeH BelecTB WM METaboIn3M https://m.edso0o.ru/b53dd961
13 ®orocuHTe3. XEeMOCUHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTudeckuii oOMeH https://m.eds00.ru/4a9675c8
JKu3HeHHbIN TUKI KIeTKH. [enenune kietku. Murtos.
15 JlaGopaTtopnast pabora Ne 3 «HaGmronenne MuTo3a B KIIETKaxX 1 0.5 https://m.edso0.ru/6e28ab92

KOHYHMKa KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOIIpEIiapaTax»



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68
https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92

16 Buocunres 6enka. Peakuus MaTpudHOro cCUHTE3a 1 https://m.edsoo.ru/5ccfbeb5
17 Tpancusmus — OnocuHTE3 OelKa 1 https://m.edsoo.ru/396ea3f2
18 Hexnerounsie GopMbl )KU3HH — BUPYCHI 1 https://m.eds00.ru/8177638b
19 ®DopMbl Pa3MHOKEHUST OPTaHU3MOB 1 https://m.edsoo.ru/96a7fce8
20 Meiio3 1 https://m.edsoo.ru/fad784a8
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. OIMIOA0TBOPEHHUE.
21 JlaGopatopHas pabota Ne 4 «M3ydeHue cTpoeHHs MOJIOBBIX 1 0.5 https://m.edso00.ru/6373f7d2
KJIETOK Ha TOTOBBIX MUKPOIIpEmapaTax»
22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB https://m.edsoo0.ru/2a4596e4
23 I'eneTrka — Hayka O HACJICCTBEHHOCTH U M3MEHYHBOCTH https://m.edsoo.ru/fc39b86c
24 3aKOHOMEPHOCTH Hacle0BaHUs MPU3HAKOB. MOHOTHOpUIHOE 1 httos://m.edsoo.ru/621af1dd
CKpEIIUBaHHE
o5 JuruOpuHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOTO 1 httos://m.edsoo.ru/b8F7fe72
HACJIEIOBaHUsI IPU3HAKOB
CueruieHHOe HacenoBaHue Npu3HakoB. JlabopaTopHas pabora
26 No 5 «M3yuenue pe3ysibTaTOB MOHOTHOPUIHOTO U 1 05 https://m.edsoo.ru/634751fe
JTUTHOPHTHOTO CKPEITUBAHUS Y APO30(PIIBI HA TOTOBBIX
MUKpOTIpEnapaTax»
97 I'enetuka nona. HacienoBanue Npu3HaKoB, CLETUIEHHBIX C 1 https://m.edsoo.ru/472b3135
I0JIOM
N3menunBocTh. HenacnencTBeHHass H3MEHYUBOCTb.
28 JlaboparopHas pabota Ne 6. M3ydeHne MmoauduKammoHHOMI 1 05 httos://m.edsoo.ru/a8LbbFfL
W3MEHYUBOCTH, IOCTPOCHUE BapHALIMOHHOTO psifa U
BapHAIIMOHHOW KPUBOI)
Hacnencreennas uamenunBocthb. JlabopaTopHast pabora Ne 7.
29 «AHanu3 MyTauil y 1po30(uibl Ha TOTOBBIX 1 0.5 https://m.edsoo.ru/b3c33d24
MUKpOTIpenaparax»»
30 ['eneTrka yemoBeka https://m.edsoo.ru/9a8c8d99
31 PesepBublit ypok. O6001menue no reme «HacneacTBeHHOCTh U https://m.eds00.ru/879866¢c6



https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2
https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
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https://m.edsoo.ru/879866c6

HN3MCHYUBOCTb OPraHU3MOB»

32 CernekIus Kak HayKa M IIpo1ece https://m.edsoo.ru/fcf6d1d6
33 MeToap!l ¥ JOCTHKEHUS CENEeKIIMN PACTCHUN U )KUBOTHBIX https://m.edsoo.ru/aeal7cfc
34 buotexHosiorus kak oTpacib POU3BOICTBA https://m.edsoo.ru/b94f9a7e

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KIIACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Kourp.  Tpaxr. U3y4YeHHsi 00pa3oBaTe/ibHbIE PeCypcChl
padorsl  padoThI
DBOJIIOLMS U METOJIbI €€ NU3YUEHUS https://m.edsoo.ru/f765e251
Hcropus pa3BuTus npeacTaBieHnd 00 IBOIONNN https://m.edso0.ru/f7236852
3 MUKpO3BOIIOIHS https://m.edsoo.ru/92e2cb7c
[Honmynsus Kak 31eMeHTapHasi €IMHULA BUAA U IBOJIIOLIUU.
4 JlaboparopHuas pabota Ne 1 «CpaBHEHHE BUIOB 110 1 0.5 https://m.edsoo.ru/6c23fccc
MOP(OJIOTHIECKOMY KPUTEPUIO»
JBkymue cuitbl (3IIeMeHTapHbIe (PaKTOPHI) SBOIIOIUH https://m.edsoo.ru/c9ca7ec2
6 EcrecTBenHbIi 0TOOD M ero GopMbI https://m.edsoo.ru/6el175a57
Pe3ynbTathl 3BOIIOIUHU: TPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU1I000pa3zoBanue. Jlaboparopuas piiﬁOTa Ne 2 «Onucanue 1 05 httos://m.edsoo.ru/2d74ae19
IPUCTIOCOOTIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOIO
Xapakrepa»
8 Harpasnenus u myTd MakpOo3BOJIIOLUN 1 https://m.edsoo.ru/cec9b353
9 HeoOpatumocTs 3BOIIOIIUN 1 https://m.edsoo.ru/88f6dcd6
10 Ucropus xu3Hu Ha 3emiie 1 METO/Ibl €€ U3yUeHus 1 https://m.eds00.ru/19b89985
11 ['unoTe3pl NPOUCXOKICHUS JKU3HU Ha 3eMIle 1 https://m.edsoo.ru/7f268f1le
12 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U MepuoiaM 1 https://m.eds00.ru/45189341
OCHOBHBIE 3TaIlbl HBOJIOLUHN PACTUTEILHOTO U JKUBOTHOTO
13 mupa. [Ipaktuueckas padota Ne 1 «3yueHue nckomnaemsx 1 0.5 https://m.edsoo.ru/f256a36b
OCTaTKOB PacTEHHUH U )KMBOTHBIX B KOJUIEKIIUAX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoOro MUpa 1 https://m.edsoo.ru/58f9116e
15 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 1 https://m.edsoo.ru/b4c1d468
16 JIBmkynue cuibl ((hakTOphl) aHTPOIOTEHE3a 1 https://m.edsoo.ru/7ad55eb9
17 OCHOBHBIE CTaANUH DBOJIIOIUH YEJIOBEKA 1 https://m.edso0.ru/81d88h86



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
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https://m.edsoo.ru/81d88b86

18 UYenoseueckue packl U IPUPOAHBIE afalTalluy YeJI0BEKa 1 https://m.edsoo.ru/2374alel

19 PeseprHbIil ypok. O600611eHNE 10 TeMe «BO3HUKHOBEHUE U 1 https://m.edsoo.ru/dd4662¢2
pa3BUTHE )KU3HU HA 3eMIIe»

20 DKOJIOTHS KaK HayKa https://m.edsoo.ru/abf8chb57

21 Cpenbl 00MTaHHS U 3KOJIOTHYECKHE (DaKTOPHI https://m.edsoo.ru/9d2ca73f
Aobuotnyeckue daktopsl. Jlaboparopnas padota Ne 3.

99 «Mop@dororuueckrie 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT 1 05 httos://m.edsoo.ru/afad9188
obutanusny. JlabopatopHas padora Ne 4. «Bnusinue cBera Ha
POCT M pa3BUTHE YEPEHKOB KOJIeyca

23 buoTtndeckue hakTops 1 https://m.edso0o.ru/a4928c61
DKOJOTHYeCcKre XapakTepucTUky nomynsauuu. [IpakTudeckas

24 pabora Ne 2 «Iloacy€r ma0THOCTH MOMYJISILIUI pa3HbIX BUJOB 1 0.5 https://m.eds00.ru/d6945d54
pacTeHuin»

25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3 https://m.edsoo.ru/88d19c62

26 DKOJIOTUIECKUE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/1lead9dff

97 OcHoBHbIE noxaiaTenH HKOCHCTEMBI. DKOJIOTUYECKHE 1 httos://m.edsoo.ru/8ch85173
nupamubl. CoiictBa skocucteM. Cykneccus

28 [IpupoHbIE Y5KOCUCTEMBI 1 https://m.eds00.ru/738929d3

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 https://m.edsoo.ru/c5534e2d

30 buocdepa — rmobanpHas sxocucTeMa 3eMiH 1 https://m.eds00.ru/6¢4997cf

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1 https://m.edso0.ru/c929ffhc

32 YenoseuecTBoO B 6rochepe 3emin 1 https://m.eds00.ru/482d6168

33 CocymiecTBOBaHHE MTPUPOJIBI M YEITOBEYCCTBA 1 https://m.edsoo.ru/ee2b94a4

34 PesepBHrIit ypok. O6001enne Temsl «Coo01iecTa u 1 httos://m.edsoo.ru/82c3bbs5F
HKOJIOTHYECKUE CUCTEMBD)
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus

CdhopmupoBaHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTHH B CHUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI
MHUpPa U Hay4YHOTrO MHPOBO33PEHHS; O BKIJIAJE POCCHUICKUX U 3apyOekHBIX yUEHBIX-
OHoJOroB B pa3BUTHE OWONOrHM; (PYHKIMOHAIBHONW TPAMOTHOCTH YeJOBEKa [

pPCUICHUA )KU3HCHHBIX 3a1a4

YMeHue pacKpblBaTh COJIEpKaHME OMOJIOrMYECKMX TEPMUHOB U IMOHSTUH: >KU3Hb,
KJIETKa, OpraHu3M; MeTa0oau3M (OOMEH BelIeCTB M IPEBpAIlCHHE DSHEPIUH),
romMeocrtas  (caMmoperyisilus), YpPOBHEBas  OpraHu3alus  KHUBBIX  CHCTEM,
CaMOBOCIIPOU3BEJCHUE (PENpOAYKIMsI), HACIEACTBEHHOCTb, WU3MEHYHUBOCTb, POCT U

Pa3BUTHEC

YMmeHue nznaraTb OMOJOrHUECKUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHasl, MyTal[MOHHAs ),
3akonbl (I. Mengens, T. Moprana, H.J. BaBuioBa) u ydeHus (0 IeHTpax
MHOrooOpa3usi W MPOUCXOXKIEHMUsSI KyJIbTypHbIX pactenuit H.M. Basuiosa),

OnpeaAcCIATh 'PaHUIBI UX TPUMCHHUMOCTH K )KMUBBIM CUCTCMaM

VYMeHne BianeTh METOJaMH HAy4YHOTO IIO3HaHUS B Ouosioruu (HAOIIOJIEHUE U
ONHUCAHUE JKUBBIX CHCTEM, IPOLIECCOB M SIBICHUM; OpraHu3alus W TMPOBEJACHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bl; BBISIBIECHUE 3aBHCHUMOCTHU
MEXIYy HWCCIEAyeMbIMU BEJIIMUYMHAMH, OOBSICHEHUE TIOJNYYCHHBIX pE3yJbTaTOB,
WCITOJTh30BAHHBIX HAYYHBIX TIOHSTHI, TEOPHI U 3aKOHOB; YMEHHE JIeJaTh BHIBOJBI Ha

OCHOBAHHH IOJTYYCHHBIX pe3y.]'IBTaTOB)

VYMeHHe BBIACIATh CYIIECTBEHHbIE IIPU3HAKK BHUPYCOB, KIETOK IPOKApUOT U
JYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPIaHU3MOB; OCOOCHHOCTH
IpoIieccOB OOMEHa BELIECTB W MpEBpAIlleHUs] SHEPruM B KIETKe, (HOTOCHHTE3a,
IUIACTUYECKOTO U DHEPreTHUYeCKOro oOoOMeHa, XEMOCHHTe3a, MHTO03a, Melo3a,
OIUIOJOTBOPEHHUsI,  PAa3MHOXKEHUs, HHIMBHAYAJIbHOTO  PAa3BUTHS  OpPraHU3Ma

(oHTOTCHE3)

YMeHue TpUMEHSATh T[OJIyUYeHHbIE 3HAHMA JUIs OOBSCHEHUS OHOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUM, MUl IPHUHATUS IPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KM3HM B LeJdix oOecredeHus: O€30IacHOCTU CBOEro 370pOBbS U 370POBBS
OKpY’KaIOIIMUX JIO/IeH, COOMIIOJEHUsS HOPM IPAMOTHOTO IOBEIECHUS B OKpYXKarolleh

NPUPOJHON cpene; TOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHXKEHUM




COBPEMEHHOM ouosiorun U OMOTEXHOJIOT U JUIsL paLMOHAIBHOTO

IIPUPO/IONOIB30BAHUS

YMenue peuiath 3JICMCHTAPHBIC T'CHCTHYCCKUC 3aJa4dud Ha MOHO- U I[I/IFI/I6pI/II[HO€
CKpCIIMBAaHUC, CHCIINICHHOC HACJICAOBAHUC, COCTABJIATH CXCMbI MOHOI‘I/I6pI/II[HOF0

CKpC€IIUMBaHUA NJIA IPEACKa3aHus HACIICAOBAHUSA IIPU3HAKOB Y OPraHu3MoOB

YMeHHue BBINONHATH JIa0OpaTOpHbIE U MpaKTUYeCKHe paloThl, COOMIOAATh MpaBuia

pHu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM

YMeHne KpUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh HH(POPMALIHIO OUOIOTHYECKOTO
COJIep’KaHusl, BKJIIOYAIONIYIO IICEBAOHAYYHBIE 3HAHMUS W3 PA3IMYHBIX HCTOYHHKOB
(CMU, wnayuHO-TIOMYJSIPHBIE MAaTepUaibl); ATUYECKHE AaCHEKThl COBPEMEHHBIX

HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH

10

YMeHue co3znaBaTh COOCTBEHHbIE MUCBMEHHBIE M YCTHBIE COOOLICHMS, 0000mas
OMOJOrN4eCKy0 HHPOPMALUIO U3 HECKOJIBKUX MUCTOYHUKOB, IPAMOTHO MCIIOJIb30BaTh

MOHSATUHHBIN anmapar OHOJIOTHH

11 KITACC

Kon
MpoBepPsaAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTATHI OCBOEHUSI OCHOBHOI 00pa30BaTeIbHOI
NporpamMMbl CpeiHero ooIero oopa3oBaHus

ChopMupoBaHHOCTh 3HAHUI O MECTE€ U POJIU OMOJIOIMH B CUCTEME HayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyUYHON KapTHHbI
MHUpa U HAy4YHOTO MHPOBO33PEHHS; O BKIJIAJE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOTHM; (YHKIMOHAIBHOM TI'paMOTHOCTH YEIOBEKa s

pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh coOJepKaHHE OWOJIOTMYECKUX TEPMUHOB M TOHATHI: BUI,
NOMYNSIIKsI, TEHO(MOHJ, DSBOJIONUS, [BIKYIIME CUIBI ((PaKTOpPHI) IBOIIOIHH,
MPUCTIOCOOTIEHHOCTh OPraHu3MOB, BHUA000pa30BaHUE, SKOJIOTHYEcKHe (HaKTOpBI,
9KOCHUCTEMA, MPOAYIIEHTHI, KOHCYMEHTHI, PEIYIIEHTHI, e MUTaHUs, IKOJIOTHIECKas

nupamujia, OuoreoreHos, orochepa

YMenue wusznarate Ouojoruueckue Teopuu (dBoironuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHsl HBOJIOIMM), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJBILIEBOTO
cxoacrBa K.M. bapa, uepenoBanus IriaBHBIX HampaBlIeHUN U myTed sBoarounn A.H.
CeseprioBa, yuenust o Ouocdepe B.M. Bepnanackoro), ompenensiTb T'paHUIBI HUX

MMPUMCHUMOCTH K JXUBBIM CUCTCMaM

YMeHne BianeTb METOJaMH HAy4YHOTO II03HaHUs B Ouosiormu (HaOMIOIEeHUE U
OIMUCaHUEC KHUBBIX CHUCTCM, HpOL[eCCOB nu ﬂBHeHHﬁ; OpI‘aHI/I3aI_II/ISI nu HpOBCIICHI/Ie
6I/IOJ'IOFI/I‘-IGCKOFO BKCHepI/IMCHTa, BBIABUKCHHUEC THIIOTC3BI, BBIABICHUC 3aBHCHMOCTH

MCXKAY HCCICAYEMBIMHU BCJIIMYMHAMU, 0OBsACHECHHE IIOJIYYCHHBIX PE3YJIbTATOB,




HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ M 3aKOHOB; YMCHHUC JCJIaThb BBIBOABLI Ha

OCHOBaHUU IOJyYEHHBIX PE3YJIHTATOB)

YMeHue BBIACHATh CYHIECTBEHHBIC NMPHU3HAKH CTPOCHHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, MONYJISIIHUNA, MPOIYHEHTOB, KOHCYMEHTOB, DPEIYyIEHTOB, OMOTEOLEHO30B M
9KOCHCTEM; OCOOEHHOCTH IIPOLIECCOB HACIEACTBEHHON H3MEHYMBOCTH, €CTECTBEHHOTO
orbopa,  BHJOOOpa30BaHUS,  MPUCIOCOOJIEHHOCTH  OPraHu3MOB,  JACHCTBUS
HKOJIOTHYECKUX (DAaKTOPOB HAa OpPraHU3MBI, IEPEHOCA BEIIECTB M MOTOKA PHEPTUU B
DKOCUCTEMAxX, AaHTPOIIOTCHHBIX M3MEHEHMM B JKOCUCTEMAax CBOEM MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LUKIIOB B Onocdepe

10

YMeHue TpUMEHATh TIOJNydeHHBIC 3HAaHUS Ui  OOBACHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHHM, IS NPUHATUS NPAKTHYECKUX pEIICHHH B ITOBCEAHEBHOMN
JKU3HH B LeIsIX obOecrieyeHus: O€30MaCHOCTH CBOEro 3JI0pOBbS U 3/10pPOBbS
OKPYXAIOLIMX JIIOJeH, COOIOAEHHsI HOPM I'PaMOTHOTO HMOBEAEHUS B OKpY)KaroIIeh
NPUPOTHON cpene; NOHMMaHHE HEOOXOJMMOCTH HCIIOIb30BAHUS  JTOCTHIKCHUI

COBpCMeHHOﬁ OHOJIOrHHU A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

YMeHue pemarb 3JICMCHTAPHBIC OHOJIOTHYECKHE 3a/lauy, COCTABJIATH CXCMbI IICPCHOCA

BCHICCTB U OHCPIrH B 9KOCUCTEMAX (uerm HI/ITaHI/ISI)

VYMeHNe BBINOIHSITH J'Ia60paTOpHBIe U TPAKTUYCCKHUC pa60TBI, CO6J'IIO,Z[8.TB IpaBHJIa

pHu padoTe ¢ y4eOHBIM U JTab0paTOPHBIM 000PYAOBaHUEM

YMeHHne KpUTUYECKH OLIEHWBATh M HHTEPIIPETUPOBATh HHPOPMALIHIO OHOIOTUYECKOTO
COJIep’KaHusl, BKJIIOYAIOIIYI0 IICEBAOHAYUYHbIE€ 3HAHMSI W3 Pa3IMYHBIX HCTOYHHKOB
(CMU, HAay4yHO-TIOMYJISIpHbIE ~ MaTepuaibl);  paccMaTpuBarh  rJ00anbHbIE
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (OPMHPOBATH MO OTHOLICHHIO K HUM
COOCTBEHHYIO MO3UIIUIO

YMeHue co3iaBaTh COOCTBEHHBIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOIOTHYECKYI0 HH(OPMAIIHIO U3 HECKOJIBKMX HCTOYHHUKOB, IPaMOTHO HCIIOJIb30BaTh

MOHSTUUHBIN anmnapar 6MOJI0TUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KVIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 buonorus xak Hayka
11 buonorus — Hayka o xuBoil npupone. Ponp Ouonoruu B GopMUpOBaHHHM COBPEMEHHOMN
' Hay4yHOU KapTuHBI Mupa. CucremMa OMOJOTHYECKUX HAyK
12 MeTo/1b1 T03HAHUS KUBOW MPUPOABI (HAOIIOACHHE, IKCIIEPUMEHT, ONMCAaHNe, U3MEPEHUE,
' KJ1accuuKanms, MOJEITMPOBAHNE, CTATUCTHYECKAsE 00pabOTKa JaHHBIX )
2 JKuBble cucTeMbl M UX OpraHu3anus
91 JXKusbie cucteMbl (OMOCHCTEMBI) Kak IpeaMeT u3yueHus: ounonoruu. CBoiicTBa OnocucreM
' U UX pazHooOpasue
59 YpoBHU  opraHu3alii  OMOCHUCTEM:  MOJEKYISIPHO-TEHETUYECKUH,  KIIETOYHBIH,
' OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOCepHBIN
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU
XUMUYECKMH  COCTaB  KIETKA.  XUMHUYECKHME  DJIEMEHTHI: MaKpO3JIEMEHTHI,
3.1 MUKpOd3JieMeHTbl. Bosia u MuHepanbpHble BemiecTBa. MYHKIMU BOABI U MHUHEPAIbHbBIX
BellecTB B kieTke. [loanepkanue ocMoTH4Yeckoro 6agaHca
benku. CocTaB u cTrpoeHue 6eKoB. AMUHOKHUCIIOTHI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHUMbIE aMUHOKUCIIOTHl. AMUHOKHCIIOTHBIN COCTaB. YPOBHHM CTPYKTYphlI O€IKOBOM
MOJIEKYJbl ~ (MI€pBUYHAs, BTOpPUYHAs, TpPETHUYHAss W YETBEPTHUYHAs CTPYKTYpa).
3.2 XuUMHUECKue CBOMCTBA OeKOB. bruonornyeckne GyHKINN OETKOB.
®epMeHTHl — Ouosornyeckue karanuzartopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas cnenuduuHocTs. Kodepmentsl. Buramunsl. Otnuuns ¢(epMeHTOB OT
HEOpPraHMYECKUX KaTaJlnu3aTopoB
VYrneBojbl: MOHOCaxapuabl (TJIF0K03a, prb03a U 1e30KCupr003a), Tucaxapuabl (caxaposa,
JIAaKTO3a) U MOJUcaxapuibl (Kpaxmal, TIUKOTeH, IeJUTi0I03a). bruonornueckne QpyHKIUN
33 YTJIEBO/IOB.
Jlunuael:  Tpurauuepuasl, crepouabl, (ochomunuasl. ['uapopunsHO-TUAPODGOOHEIE
cBoiicTBa. buonormueckue ¢yHkumu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JUIHUI0B KaK HICTOYHUKOB SHEPTUU
34 Hyxneunossie kucnotel: JJTHK nu PHK. Hykieotnibsl — MOHOMEpPBI HYKIEMHOBBIX KUCIOT.
' Crpoenue u ¢pyakiuu JIHK. Ctpoenune u pyakuun PHK. AT®: ctpoenne u GpyHkimm
3.5 [wuTonorus — Hayka o kierke. Kiierounast teopusi. MeTopl U3y4eHUs KIETOK
36 Krnerka kak nenoctHas xuBas cucrema. OO0miye Ipu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
' MemOpaHa, mojnekyibl JIHK kak renernueckuii anmapar, cuctema CHHTe3a 0eka
37 Tunsl KJIE€TOK: JyKapuoTHUeckas M mpokapuotudeckas. OcCOOEHHOCTH CTPOEHUs
' npokapuoTuyeckon kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTHYECKOM




KJIeTKH. OCHOBHBIEC OTIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKU

3.8

[ToBEepXHOCTHBIE CTPYKTYPhI KIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, WX (DYHKLHUH.
[Tnazmartuyeckass memOpana, e€ cBoiictBa u (yHkimu. LluTommasma m e€ OpraHoOHMIBL
OnHoMeMOpaHHBIE OpraHoMbl KIETKH: 3Hpaomnasmaruueckas cerb (OIIC), ammapar
I'onbmxu, musocomsl. 11oayaBTOHOMHBIE OPraHOMIBI KJIETKH: MUTOXOHAPHUH, IJIACTUIBL.
[IpoucxoxaeHne MUTOXOHIPUH U Tactua. Buapl mactua. HememOpaHHbIE OpraHOHIbI
KIETKH: PUOOCOMBI, KIJIETOYHBI LEHTP, PECHUYKH, XIyTUKU. DyHKIMM OpPraHOM]0B

KJIeTKH. Birouenus

3.9

Snpo — peryasaTopHblil neHTp kieTku. CTpoeHue sijipa: sjaepHas 000J04Ka, Kapuora3ma,

XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

OOmeH BemiecTB, WIM MeTa0oiu3M. AccUMWIAIUSA  (TUTACTUYECKUH OOMEH) W
TUCCUMUIIALNSA  (PHEPreTHYeCKuii OOMEH) — JBE CTOPOHBI EAMHOrO IpoIecca
Metabonmu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIH u rerepoTpodHbIil. Pomb

(bepMeHTOB B 0OOMEHE BEIIECTB U MTPEBPAIICHUH SHEPTHH B KIJIETKE

4.2

dorocunaTe3. CseroBas u TemHOBas (a3el (orocuHTe3a. Peakmmm dortocuHTe3A.
D¢ dexkruBHOCTh (hoTOCHHTE3a. 3HaYeHHE (HOTOCHHTE3a JUIs KU3HU Ha 3emiie. BnusHue
yCIOBHU cCpefbl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PAaCTEHUH.

XeMocuHTe3. XEMOCHHTE3UPYIOIINEe OakTepuu. 3HAUCHHE XEMOCHHTEe3a /IS JKU3HU Ha

3emie

4.3

4.4

4.5

DOHepreTudyeckuii 0oOMeH B  KIeTke. PacmierieHue  BemIecTB, BBIACICHHUE U
aKKyMYJIMPOBaHHE HSHEPTUU B KJIETKE. ODTambl IHEPreTHYecKOoro obOmeHa. [nmkomus.
bpoxenne wu ero Bunael. KucnopomHoe okucieHHE, WIM KIETOYHOE JbIXaHUE.

O} heKTHBHOCTH PHEPTETUIECKOTO OOMEHA

Peaknun wmatpuunoro cuHTe3a. ['enermueckass wHpopmarus u JHK. Peamuzarus
reHeTuyeckol wuHpopManuu B KJIeTKe. ['€eHeTMYeckHuil KoJ U €ero CBOMCTBa.
Tpanckpunuuss — wmarpuunbslid cuHte3 PHK. Tpancmsmus — OuocunTtes Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsle ¢opmbl ku3HM — BuUpychl. Mcropus otkpbiTus BupycoB ([I.U.
HBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB. bakrepuodaru.
bonesnn pacreHuii, KUBOTHBIX W YEJIOBEKAa, BbI3BIBAEMbIE BHUpycamu. Bupyc
ummyHogepuuta dvenoBeka (BUY) — BoszOymurens CIIM[a. IIpodunaktuka

pacmpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUM

PasmHoxenue u UHAUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Knerounblii mMKI, WM JKU3HEHHBIH LUK KieTkd. MHTepdaza u mmro3. Ilpoueccsl,
npoTekaromue B uHTepdaze. Permnmukamus — peakmus marpuyHoro cunreza JIHK.

Crtpoenue xpoMocoM. XpOMOCOMHBI HAOOp — KapHuOTHIL. JIMIITOMAHBIA M TaIrIOUTHBIN




5.2

XpOMOCOMHBIE HaOOphl. XpomaTuabl. lluTonormueckre OCHOBBI Pa3MHOXKCHHS H
WHIUBUIYAIIBHOTO Pa3BUTHS OPraHU3MOB.
Henenne xnetkn — muto3. Craauu muto3a. lIpoueccel, mpoucxonsdiiyue Ha pa3HbIX

CTaausiax MHUTO34. buonornyeckuii CMbICIT MUTO3a

@opMmbl  pa3sMHOXKEHHS OpraHu3MoB: Oecronoe U mojoBoe. Buasl  Oecrionoro
Pa3MHOXKEHHUSI:  JIeJICHWE  HaJABOE, I[IOYKOBAaHWE OJHO- W  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHUe, BETETATUBHOE pPa3MHOXKEHHE. VICKycCTBEHHOE KIOHMPOBAHUE

OpraHu3MoB, €ro 3HAYCHUEC JIA CCIICKIINHU

5.3

5.4

[TooBOE pa3MHOKEHUE, €T0 OTIIMYHUS OT OECTIOIOTO.
Meito3. Cragun meito3a. Ilporecchl, npoucxojsiiue Ha craausx Meiosza. IloBenenue

XpOMOCOM B Meno3e. KpOCCI/IHFOBCp. buonornueckuii cMBICH U 3HaUYEHHE MeH03a

['ameTorenes — mpoiecc 00pa3o0BaHUs MOJIOBBIX KJICTOK Y KHBOTHBIX. [10JI0BBIC JKEIE3BI:
CEMCHHHUKN U AWYHHUKU. O6pa3OBaHI/I€ N Pa3BUTHC MOJOBBIX KICTOK — TaMCT
(cnepmaro3oun, sAWIEKIETKA) — crepmaTtoreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHS

SIMIEKIICTOK U CIICPMATO30U10B. OHJ'IOI[OTBOpCHI/Ie. HapTeﬁoreHe3

5.5

6.1

NunuBunyanbHOoe pa3ButHe (OHTOTEHE3). DMOpPUOHAIBLHOE pa3BUTHE (dMOpPHUOTrEHE3).
Oranbl  SMOPHOHAIBHOTO  Pa3BUTHUA Y [O3BOHOYHBIX IKHUBOTHBIX: JIpOOJICHHE,
racTpyJsinus, opraHorenes. [loctamOproHabHOE pa3BuTHE. THITBI TOCTIMOPHUOHAIBHOTO
pa3BUTHA: TIPSIMOE, HENpsIMOe (JTMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPTaHU3MOB;
(hakTOpBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIC YPOICTBA.

Poct u pa3Butne pactenuii. OHTOTeHe3 IIBETKOBOT'O PACTEHUSI: CTPOCHHE CEMEHH, CTaIun

Pa3sBUTHA
HacneacTBeHHOCTh M H3MEHUYUBOCTH OpTraHnu3MOB

IIpeamer u 3agaun reHeTuku. Mcropus pasBuUTHA TeHETHKU. Bkman poccuiCKHX U
3apyOeXHBIX YYEHBIX B pa3BUTHE I€HETHKU. MeToabl T€HETUKH (TUOPUIOIOTHYECKH,
LUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHeTHUeCKHil). OCHOBHBIE T'€HETUUYECKHUE IOHSITHSL.

I'eneTnueckas CHUMBOJIMKA, UCIIOJIb3yEeMad B CXEMax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH  HAcJelOBaHWs  IPU3HAKOB, YCTaHOBIEHHble [. Mennenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €IMHOO00pa3us THOPUIOB IMEPBOTrO MOKOJIEHHUS.
[IpaBmiio noMMHHMpOBaHMs. 3aKOH pacCIIENIEHHUS MPU3HAKOB. ['MmoOTe3a YUCTOTHI raMer.
ITosHOE M HENOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpeniyBaHue. 3aKOH HE3aBUCHUMOIO  HAcJE€lIOBaHUS  MPHU3HAKOB.
[{uToreHeTuyeckue  OCHOBBI ~ JUTHMOPUIHOTO  CKpEUIMBaHUA.  AHaTU3UpYOILee
ckpemuBaHue. lcrnonp3oBaHuE aHAIM3HMPYIOIIETO CKPEUIMBaHUS i ONpEAcICHUs

reHOTHIIa 0co0n

6.3

CueruieHHOe HacleqoBaHWe mnpu3HakoB. Pabora T. Moprana 1o clemjieHHOMY
HACJIEIOBAaHUIO TE€HOB. HapyllleHue cCuemieHusi T€HOB B pe3ysibTaTe€ KPOCCHHIOBEpA.
XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKrEe KapThl.

I'enetnka moia. XpOMOCOMHOG OMMpCACIICHUC I10JIA. AYTOCOMI:I " TIOJIOBBIC XPOMOCOMBI.




I"'omorameTHbIe 1 rereporaMCeTHLIC OPraHU3MBbI. HaCJIeIIOBaHI/Ie MPHU3HAKOB, CHCIVICHHBIX

C IIOJIOM

6.4

N3menunBocTh. Bujbl W3MEHYMBOCTH: HEHACJIEICTBEHHAss M HacieACTBeHHasd. Poib
cpensl B HEHACIEACTBEHHONM M3MEHUYMBOCTH. XapaKTepUCTHUKAa MOIU(GUKALNOHHON
W3MEHYUBOCTH. BapuanuoHHblii psig W BapualMoHHas KpuBas. Hopma peakuuun
npusHaka. KonuyecTBeHHbIE U KaUECTBEHHBIE TPU3HAKK U UX HOpMa peakiuu. CBolCTBa

MOIU(DHUKAITMOHHON H3MEHUYUBOCTH

6.5

6.6

HaCJIel[CTBeHHaSI, WKW I'CHOTUIINYCCKasd, U3MCHUYHUBOCTD. KomOuHaTBHAs H3MEHYUBOCTb.
Meiio3 1 MOJIOBOW MpoIecc — OCHOBAa KOMOMHATHBHOM HM3MEHYMBOCTH. MyTarmoHHas
n3MeH4nBOCTh. Knaccudukanus MyTaiuii: reHHble XpOMOCOMHBIE, FeHOMHbIE. YacToTa n
OpUYMHBL  MyTauuid. MyrtareHHsle (GakTopbl. 3aKOH TI'OMOJIOTHYECKHX psI0OB B

HaclencTBeHHon nimenunsoctu H.M. BasuiioBa

I'enetnka denoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJbI TC€HETHUKH YeEJIOBEKa:
TCHEAJIOTUYCCKHH, OJIM3HEIOBBIA, ITUTOTCHETUYCCKUH, OMOXUMHUYCCKHMA, MOJICKYJISIPHO-
reHetndeckuii. CoBpeMEeHHOE ONpeeieHue FreHOTHUIIA: TOJIJHOTEHOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIUpOBaHUE, B ToM uwucie ¢ nomoumbto [I[P-ananuza. HacneacTtBenHbie
3a00JICBaHUs ~ 4YEJIOBEKA:  I'CHHbIC  OoJie3HH, OOJE3HHM C  HACICIACTBEHHOM
MIPEIPACIIONOKEHHOCTRI0, XPOMOCOMHBIC Ooyie3Hn. CoMaTHYecKue W TEeHEepaTHBHBIC
mytanuu. [lpuHnunel 370poBoro oOpa3a >KW3HU, AWATHOCTUKU, NPOQPHUIAKTUKH U
JIeYeHHUs TeHeTu4Yecknx Oose3Heil. Menuko-reHeTu4eckoe KOHCYIbTHPOBAaHUE. 3HAUCHUE
MEIUIIMHCKOM TEHETHUKU B MPEAOTBPAIIEHUUA M JICUCHUM TEHETHYECKUX 3a00JIeBaHUI

YCJIO0BCKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenekius Kak HayKa ¥ MPOIECC. 3apOXKICHUE CEeJICKIIMU U qomMecTukamus. Ydyenue H.U.
BaBuioBa o 1eHTpax MpOMCXOXKIEHUS U1 MHOTOOOpa3us KyJIbTYpPHBIX pacTeHuil. LleHTpbI

MPOUCXOKACHUA JOMAIIHUX KHUBOTHBIX. COpT, nopoaa, miraMm

CoBpeMeHHbIE METO/bI celleKIMU. MaccoBblif U MHIUBUAYAJIbHBIH OTOOPHI B CENIEKLIUU
pacTeHMd M KUBOTHbIX. OIleHKa 3KcTepbepa. bBIIM3KOPOACTBEHHOE CKpEIIMBaHUE —
nHOpuuHr. Yncraa nunusa. CKpellMBaHWe YUCTHIX JUHUM. ['eteposuc, umu rudbpuaHas
cuna. HeponcTtBenHoe ckpemmBanue — ayropuauHr. OTaanéHHas ruOpuausanus u eé
ycnexy. MICKyCCTBEHHBIN MyTareHe3 U MOJIy4eHUE MOJIUILIONA0B. JJOCTHKEHUS CEIEKIIUN

paCTCHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

buorexHonoruss kak oTrpacib NPOU3BOACTBA. ['€HHAs WHXKEHepHUs. OTambl CO3AaHUS
pexombunantHoit JIHK wu TpaHcrenneix opranm3moB. KiierouHas WHXEHepHs.
Knerounsle KynbTypbl. MHKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KioHupoBaHue
BBICOKOITPOAYKTHUBHBIX CEJILCKOXO035IMCTBEHHBIX OpTraHHu3MOB. DKOJIOTUYECKHE n

stryeckue mpobdiaemsl. MO — reHeTnuecku MOIUGPUIIMPOBAHHBIE OPTaHU3MBI




11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

DBOIIOIMOHHAS OMOIOT U

11

1.2

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzieTenbCTBa IBOJIONUH. [laeOHTOIOrHYEeCKUE: TOCIEI0BATEILHOCTD TIOSBICHHS BHIIOB
B MAJICOHTOJIOTHYECKOM JIETOMUCH, TIepexo/iHbie Gopmbl. Broreorpaduueckue: cXoAcTBO U
pasnuune GayH u GIop MATEPUKOB U OCTPOBOB. DMOPHOIOTHYECKHE: CXOICTBA U PA3IHUHs
SMOPHUOHOB pPa3HbIX BHUIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTHYHBIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBLIC OpPraHbI, aTaBU3MBI. MOJICKy.HSIpHO'6I/IOXI/IMI/I‘-IGCKI/IG:
CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METaOOJUYECKHX IyTE€H Yy BCEX

OpraHU3MOB

OpomtonmonHas Teopuss Y. JlapBuna. Ilpennocbuiku BO3HMKHOBEHHS JTapBHHHU3MA.
JBIKynme cuiabl 3BOJIONMM BHJIOB 1o JlapBuHY (M30BITOYHOE pa3MHOXXEHUE IpH
OTPaHMYEHHOCTH PECYpCOB, HEOIpeIelIEHHas M3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHME,

€CTECTBEHHBIN 0TOOD)

13

14

1.5

Cunrerudeckas teopus sBomonuu (CTD) u ocHOBHBIE €€ MOn0XKeHUS. MUKpPOIBOIIOLHS.

HOHy.]I?[III/IFI KakK €JUMHHIa BUJa U 5BOJIIOIIUN

JBuxymiue cunbl ((hakTopbl) ABOMIONMU BUAOB B MpHpoAE. MyTallMOHHBIM Tpolecc U
KOMOMHATHBHAsE W3MEHYMBOCTh. [lomynsuuoHHble BONHBI U Apeiid reHoB. M3omsums u
murpanusi. EcrecTBeHHbII 0TOOp — HampaBmsoomuil  ¢aktop dBomouuu. Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boiroiuu. [Ipumepsl npucnocobieHuit y
Opranu3MoB. ApoMop(o3bl U UINOATATITAIIH.

Bun u BumooOpazoBanue. Kputepunm Buma. OcHOBHbIE (OpPMBI  BHA000pa30BaHUS:

reorpadgu9ecKkoe, IKOJIOTHIECKOe

MakposBomorusa. DopMbl  IBONMIOIUU:  (ryieTHyeckasi, JUBEpreHTHas, KOHBEpPreHTHas,

napajjicjibHasd. HeO6paTI/IMOCTB 9BOJOIHNHA

Bo3HukHOBEHHE N Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHble TpEACTaBICHHUS O 3apOXKACHUU XKU3HU. HayuyHble TMNOTE3bI BO3HUKHOBEHMS
KU3HHU Ha 3emiie: abuoreHe3 W MaHCIepMUsI. XUMUYECKasi dBOJIONHS. JKCIEPUMEHTAIBHOE
MOJTBEPKJICHUE XUMHUYECKOW IBONIONUMU. HauanbHble 3Tanmbl OHMOJOTHYECKOW JBOIIOIUU.
I'mnore3a PHK-mupa. IlepBrie kieTkn u ux 3omonus. PopMupoBaHHE OCHOBHBIX TPYIIT

JKHUBBIX OPTaHHU3MOB

2.2

Pa3BuTHe xu3Hu Ha 3emMie 1o spaM u nepuogam. Karapxeil. Apxeiickas U IpoTepo30icKas
opel. Ilaneosoiickas »pa U €€ NEpHOabl: KEMOPHICKWN, OPIOBUKCKHH, CHIYPUUCKHUH,

JIEBOHCKMM, KAMEHHOYTOJIHBIN, MEPMCKUN. Me3030lickas dpa U €€ Nepuobl: TPUACOBBIMH,




FOPCKHUIA, MEJIOBOM.

KaiiHo3olickass 2pa W €€ nepuobl: MaJCOreHOBBIN, HEOINE€HOBBIN, AHTPOIOICHOBBIM.
XapakTepUCTUKa KIMMAaTa M TEOJIOTMYECKUX npoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPacTUTENBFHOTO M XKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil u >KMBOTHBIX. [losiBieHue,

pacuBET U BBIMUPAHHUE I'PYIIII ) KUBBIX OPIraHU3MOB

2.3

2.4

Cucrema OpPraHu4€CKOro Mupa KakK OTpaXKCHUEC 3SBOJIFOLHWH. OCHOBHBIE CHCTEMaTHUYCCKHE

TPYIIIBI OPraHU3MOB

OBOJIIOIMSL  YeJIOBeKa. AHTpPOIOJOrusi Kak Hayka. Pa3Butrue mnpeacraBieHuUd o
MIPOUCXOXKICHUN 4YelloBeKa. MeToapl u3ydeHHs aHTpororeHe3a. CXOACTBa M pa3inyHs
YeJI0BeKa U )KMUBOTHBIX. CHCTEMAaTUUECKOE MTOJIOKEHUE YEIIOBEKa.

JBuwxymme cunbl  (pakTopbl) aHTpororenesa. HacnencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHBIH 0TOOp. OOmEecTBeHHBI 00pa3 >KU3HW, H3TOTOBICHUE OPYIUH Tpyna,

MBIIIIJICHUEC, PCUb

2.5

OCHOBHBIE CTaJMM M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAJOMHUTEKU, YETOBEK YMEbIi,
YenoBek mnpsmoxoasmui, YenoBek HeaHaepTanbckuii, YenmoBek pa3zymublii. Haxomaku
HCKOTIAeMBIX OCTAaHKOB, BpEMs CYIIECTBOBaHHS, OOJACTh pacHpOCTpaHEHUs, OO0BEM

I'OJIOBHOI'O MO3TIa, 06p33 JKU3HHU, Opyaua

2.6

3.1

3.2

YenoBeueckue pacbl. OCHOBHbIE OOJIBILIME pachl: €BpONEOH]Has (eBpas3uiickas), HEerpo-
aBcTpajionJiHasl (dKBAaTOpUajbHas), MOHroJouaHas (a3uaTcKo-aMepuKaHcKas). YepTsl
IPUCHOCOOIEHHOCTH NpEACTAaBUTENEH YeloBEUYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.

EnuncTBO uenoBevyeckux pac. Kpurnka pacuzma
Opranu3Mbl U OKpYXkaroias cpeia

DKoJiorus Kak HayKa. 3az[aq1/1 " pasaciibl 5KOJIOTHH. MeToanl SKOIOTHUECKUX HCCHGHOB&HHﬁ.
DKOJIOTHYECKOE MHPOBO33pPCHUC. Cpez[bl oOuTaHus OpTraHu3MOB: BOJHasA, HA3CEMHO-

BO3ylIHasA, IOUYBCHHAA, BHYTPUOPraHU3MCHHAA

Oxonorudeckue (akropel. Kimaccudukamus skojgorndeckux (GakTopoB: aOMOTHUECKHE,

OMOTHUYECKHUE U AHTPOITIOTCHHBIC. I[eﬁCTBI/Ie 9KOJOTHYCCKHUX (I)&KTOpOB Ha OPraHu3MbIL

3.3

3.4

AbGuotuueckue  (QaxkTophpl:  CBET, TeMIeparypa, BIaxHOCTh.  DoTonepuoausM.
[Ipucnocobnennss OopraHu3MoB K JACUCTBUIO a0MOTHYeCKUX (akTopoB. buomormueckue

PUTMBI

buotnueckne  ¢daxktopel. Bumbl  OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, Mapa3uTU3M, MyTYyalu3M, KOMMEHCAJIU3M (HaxeOHUYECTBO,
KBapTHPAHTCTBO), AMCHCAIN3M, HEUTpanu3M. 3HaUCHUE OMOTHYCCKUX B3aMMOJICHCTBHM s

CYIICCTBOBAaHUA OPraHM3MOB B ITPUPOJHBIX COO6H_I€CTBaX

3.5

DKOIOrNYECKHE XAPAKTCPUCTHUKU  MOIYJIAINH. OCHOBHBIE ITOKAa3aTelu MOMYyJIAIUN:

YHUCIIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT, MUrpauus. JuHamuka




YUCIIEHHOCTH MOMYJISILIUK U €€ Perysius

Coo011ecTBa 1 DKOIOTHUECKHE CUCTEMBI

4.1

4.2

4.3

CooOmiectBo  opranu3moB  —  Ououeno3.  CTpykTypel ~ OHOLIeHO3a:  BHJIOBaf,

pOCTpaHCTBEHHas, Tpoduueckas (mumieas). Bunsl-nomuHanTel. CBs3u B OMOIIEHO3E

Dxosiorudeckue cuctembl (dkocuctemsbl). [loHsitue 00 »KocucTeMe W OHOTreOoIeHO3E.
@DyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOIYLEHTHI, KOHCYMEHTBI, PEAYLIEHTBI.
KpyroBopoT BemiecTB u MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MHUILEBbIE) YPOBHH
skocuctembl. [lumessie menu u cetn. OCHOBHBIE MOKa3aTeNH SKOCHCTEMBI: OMoMacca,
HOPOAYKIMS. DKOJIOTMYECKHE IMUpaMUJIbl: IPOAYKIMH, YUCIEHHOCTH, 6uomaccel. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTD, CaMOperysiuusi, pazsurue. Cykueccus

[Ipuponnsie »KOCHCTEMBI. OKOCUCTEMBI 03€p M peK. OKOCHUCTEMAa XBOWHOIO WU
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpPOIIOT€HHBbIE JKOCUCTEMBI. ATpO’KOCHUCTEMBI. YpOoskocuctembl. buonormueckoe u
XO035ICTBEHHOE 3HaU€HHE arpO3IKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpaszue kak (akrop ycroluuBocTH 3KocucTeM. CoxpaHEHHE OHOJIIOTHYECKOTO

pa3HooOpasus Ha 3emiie

4.4

VYuenne B.U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa 6uochepst. XKupoe
BemiectBO M ero (yHkuuu. OcoOeHHOCTH Ouocdepbl Kak I100aJbHON HSKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTel BemecTB U
OMOTreOXMMHYECKHE IIMKJIBI JJIEMEHTOB (yrjepoja, a3zoTra). 30HaJIbHOCTh OHOCHEPHI.

OcHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Omocdepe 3emin. AHTPOIIOTeHHBIE U3MeHEeHHs B Ouocdepe. I'mobanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.
OcHoBa paIMOHAJIBLHOTO YIPABICHUS NPUPOJHBIMU pPECypcaMd W HUX HCIOJIb30BaHUE.

Jloctuxenust OMOJIOTUU U OXpaHa IPUPOJIBI
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