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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OUOJOTUM TEOPETHUUYECKYI0 OCHOBY JIJIS
onpeneneHus: MoAXOAOB K (OPMHUPOBAHUIO CoOJiepKaHUs y4eOHOro mpeameTa
«buonorus»  cocraBuiaM: KoHHenTyainbHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COAEpX.aHUs, pe3ylabTaTOB OOydYeHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX LIEAX U
OPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero oOpazoBanuss B Poccuiickoit deaeparuu, a Takke IOJOXKEHUS O
cnenupuke OMOJIOrUH, €¢ 3HAYECHUHU B MMO3HAHUM KUBOM MPUPOJbLI U 00ECIIeYeHUN
CYILIECTBOBAaHMS 4ejoBeuecKkoro oomiectBa. COrjiacHO Ha3BaHHBIM IOJOXKCHUSIM,
orpe/ereHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OuoOJOTMM JACT TPEACTaBICHHE O IEesiX, 00 oOmein
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHUS OOYyYarOUIUXCS CpEeACTBAMU
yyeOHOoro mnpenmera «buomorusi», ompenenser o0s3aTeNbHOE MPEAMETHOE
COJICp’)KaHHME, €ro CTPYKTYpy, pacmpeieieHue 1Mo pasjiejiaM W TeMawm,
PEKOMEHAYEMYIO MOCIEI0OBATEILHOCTh M3YUCHHSI YUYEOHOTO MaTepuajia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
Iporiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJarOIMuXCs.

B nmporpaMmme 10 OHOJOTMU TakKe YYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
o0yueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOM
NEeATeIbHOCTH/YU4eOHbIX JEeWCTBUH OOYYarolIUXCcs IO OCBOSHHMIO COJICpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no 6uosioruu (10—11 kmaccel, 0a30BbIld YPOBEHb) peaqn30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OHWoOJIorMH, Oyiarojapsi 4yeMmy B HeEH
MPOCMATPUBACTCS HANPAaBJICHHOCTh HA PpAa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIMN JTUYHOCTH, SKOJIOTMYECKOT0 MBIIUIECHUS, TPEACTABICHUN O 3J0POBOM
oOpasze XW3HU U OEpeKHBIM OTHOUIEHHWEM K OKpPY’KaloIled MNPUPOIHOU cpeje.
[TosToMy Hapsiny ¢ u3ydeHueM OOIeOHOIOTHUECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B IMporpamMme 1Mo OMOJOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHWUW B MOBCEIHEBHOW >KU3HU JJISl PEIICHUS TIPUKIAIHBIX 33/1a4, B
TOM YHCIIe: TPOPUIAKTUKUA HACJIEACTBEHHBIX 3a00JICBaHUN YEIOBEKA, MEIMKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTMYECKU
IIEJIECOO00PA3HOTO TIOBEACHHS B OKPYXAIOMIEW MPUPOTHOM cpeje, aHaim3a
BIIUSIHUSL XO3SIUCTBEHHOM NIESITEIbHOCTH 4YEJIOBEKA HA COCTOSIHHUE MPUPOAHBIX U



HCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKJIAIHON HAMPaBICHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJIMMOCTBIO 0OecTeueHus
YCIIOBUM ISl pEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 MIKOJIBHOTO OMOJIOTHYECKOIrO
oOpa3zoBaHus, KOTOpasi Impeanojaraer @QopMupoBaHUE Yy  OOyYarOIIUXCS
CIOCOOHOCTH aJalTHPOBAaThCA K W3MEHEHUSM JMHAMHUYHO pPAa3BUBAIOILIErOCH
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero oOIIero 0Opa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (OPMHPOBAHUE Yy OOYYAIOMIUXCS TMPEACTABICHHUA O
HAy4YHOU KapTHUHE MHpA, pacliupseT U 0000IaeT 3HaHUS O KUBOW MPUPOJE, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMd W SBOJIOLMH, CO31ACT
yCIOBUSL  JUISl: TIO3HAHUS  3aKOHOB  YKMBOW  TPUPOIbI,  (HOpMUPOBAHUS
(YHKUIHMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M Oe3omacHoro obpasza
KU3HU, YKOJOTUYECKOTO MBIIIJIEHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHSI UMEET TaKXkKe ISl PEeIIEHUsI BOCTIUTATEILHBIX U
pa3BUBAIOIIMX  337a4 CpPEAHEro  oOmiero  o0pa3oBaHUs, COLMAIM3ALMH
oOyuaronuxcs. M3yuenue Ouosiornu o0ecreunBaeT yciaoBus A (OPMHUPOBAHUS
WUHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CIOCOOCTBYET WHTErpallid OMOJIOTMUECKUX 3HAHUHM C
MPEICTABICHUSMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHBIE MOJIOKEHUS O MpPEIHA3HAYEHUH Yy4EeOHOTo MpeaMmeTa
«buonorus» CcoOCTaBUIM OCHOBY /I ONpENEJeHUss IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJIEPXKAaHUs, NPEACTaBIECHHOIO B MpPOrpaMme o
ounomnorumu.

OT60p coxaepkanus ydeOHOTO mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYUIECTBJICH C MO3HUIMA KyJIbTYpOCOOOpPAa3HOro0 MOJAXO0/d, B COOTBETCTBUHU C
KOTOPBIM OOydaromuecsi JTODKHbI OCBOWMTH 3HAHUS W yMEHUS, 3HAYUMBIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENESAIONINE aJIeKBAaTHOE IOBEJICHUE
YeJIOBeKa B OKPYIKAIOIIECH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHON
KU3HU U MPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM cHCTeMe 3HaHUMN
3aHUMAIOT JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIyKaT OCHOBOU AJi1 (DOPMUPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHUHE MHpa U
[IEHHOCTHBIX ~ OPHEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIONIUX  TyMaHH3allud
OMOI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypuUpOBaHUE COJACpXKaHUS YYEOHOro MaTepuaja B MTPOrpaMme IIo
OMOJIOTUM OCYIIECTBJICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alUU U
ABOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeameta «buonorus»
BBIJICTICHBI CIIEIYIOIINUE COAEpKATENIbHbIE TUHUU: «bHOIOTHs Kak Hayka. MeToabl



Hay4yHOro mo3HaHUs», «KieTka xak Ouonornueckas cucremayn, «OpraHusm Kak
ouonoruyeckas cuctemay, «CucremMa U MHOrooOpaszue OpPraHUYeCKOro MHUpay,
«OBOJIIOLMS AKUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYILIUE UM 3aKOHOMEPHOCTHY.

enp u3yuenust yuebHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIMMHUCSA  3HAaHUSMHU O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHUCTEM pa3HOIO0 paHra ¢ NPHOOpETEHHE YMEHHM

UCIIOJI30BaTh 3TH 3HAHUS JJIA T'PAMOTHBIX JEHCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TPOOIIEM.

JocTikenue nenu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00€creunBaeTCs peleHueM CIeAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMBbI 3HAHUM O OHMOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
Uit OPMUPOBAHUSL TPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ]aX Hay4YHOTO MO3HaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHM3alvu, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHMSIX B OMOJIOTHH,

(dopMmupoBaHruEe y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, HHTEIUIEKTyaJIbHBIX H
TBOPUYECKUX CIOCOOHOCTEN B MPOIECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IJVISIIOB, WJEH M TOJIXOJOB K H3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOIO YpOBHSI OPraHHU3aLUY;

CTAaHOBJICHHE Yy OOydJarommxcss oO0meil KyabTypbl, (YHKIIMOHAIBLHON
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBICHHS OKPY>KAOLIETO
MHUpa >KMBOM MpUPOJbI HA OCHOBAaHWMM 3HAHMA U ONbITA, IOJYYECHHBIX MNpU
U3Yy4eHUH OUOJIOTHH;

dopMupoBaHHe y OOYYaIOIIMXCS YMEHMH WIUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUYECKOW JEATEIbHOCTH YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHUSA YEJIOBEKOM >KHUBOWU
MIPUPOJIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOIFOACHUS STHICCKUX
HOPM IIPU MIPOBEICHUU OMOJIOTHYECKUX UCCIIEI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM ISl TOBBIIMIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETCHHBIX 3HAHUI U YMEHUN B OBCEAHEBHOM KM3HU IS
OLICHKH MOCJIEACTBHI CBOEH IEITEILHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE W COONIOACHHE MEP NPODUIAKTUKI
3a00JIeBaHUN.

B cucreme cpennero oOmiero ooOpasoBaHusi «buonorusi», u3zydaemas Ha
0a30BOM YpOBHE, SBISETCS 00s3aTENbHBIM Y4EOHBIM MPEIMETOM, BXOJSAIIUM B
cocTaB MpenMeTHoM 0bmacTu «EcTtecTBeHHO-HAYUHbBIE TIPEIMETHD.



Jlst m3ydenusi 6nonaoruy Ha 6a30BOM YPOBHE CpETHEro 001Iero oopa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buosnorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMH HayKamHu, (puiiocoduein, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOMW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM PUPOABI (HaOII0EHUE, SKCTIEPUMEHT, OITMCAaHUE,
U3MEpeHue, KiIaccupuKalus, MOJECTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPraHU3aIMS.

JKusbie cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Onosnoruu. Orinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUIT), OMOChEpHBIi.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb MmoJiekyibl JIHK.

Tema 3. XuMH4ecKHi COCTAB M CTPOEHHE KJIETKHU.

XUMHAUYECKHM COCTaB KIIETKA. XHMHWUYECKUE DJIIEMEHTBI: MaKpOSJEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAsl, BTOpPUYHAs, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonormueckue
byHKIIUU OEKOB.



depmenTtsl — Owonormyeckue Karanuzatopel. CtpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Burtamunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuiel - (caxaposa, JakTo3a) MW Hojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
Hesutoo03a). buonornueckne GyHKIUU YIII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'MapodUIBHO-
ruapodoOHbIe  cBOWCTBA. buomormueckwe GyHkmum aunugoB. CpaBHEHHE
yIJIEBOAOB, OEIKOB U JIMMKJIOB KAK UCTOYHUKOB SHEPTUU.

Hykneunossie xkucnorel: JIHK u PHK. Hykineoruasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpumMep B3auMOICHCTBUS
uaer u (pakToB B HAYUHOM MO3HAHUU. METO/IbI U3YUYEHUS KIETKHU.

Knerka kak 1enoctHas >kuBas cuctemMa. OOmMe NTpPU3HAKK —KJIIETOK:
3aMKHyTasi HapyxHasi meMOpana, mosiekysbl JIHK kak reHeruueckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbel KJIETOK: JyKapuOTHYECKass W mpokapuotuueckas. OcoOeHHOCTH
CTpO€HHUs TpokapuoTuueckon kietku. Kierounas crtenka Oakrtepuii. CTpoeHue
AYKApUOTHYECKON KJIeTKU. (OCHOBHBIC OTJIMYUSA PACTUTEIBLHOM, XWBOTHOW |
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa u pyHkuuu. Lluronnazma u ee
opranounbl. OnHomemOpanHble opraHounbl kietku: OIIC, ammapar ['onbmxkwy,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPTraHOW[IBI KIIETKWA: MUTOXOHIPHUH, IIJIACTUIIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue siipa: siaepHas 000J04Ka,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

[uarpammsbl:  «PacnpeneneHne XMMUYECKUMX 3JIEMEHTOB B HEXKUBOM
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuubr u cxembl: «llepuognyeckass TaONMIIA XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJIeKYJIbl BOJbI», «bruocunrtes 6enka», «CTpoeHrEe MOJIEKYIIbI OENKay,
«Ctpoenue depmenrtan, «Hyknennosbie kucnotsl. JJHK», «CTpoeHne Monekysbl



ATO», «CTpoeHHE 3yKapUOTHUECKOW KIIETKN», «CTpOEHHE KUBOTHOWU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHE NPOKAPUOTHUYECKON KIIETKWY,
«CtpoeHnue sapa KIETKW», « Y TIEBOAbD, «JIumuIpm.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE MJi MPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, HKCIIEPUMEHTOB, MUKpOIpEnaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUS KJIETOK pPACTECHUH,
KUBOTHBIX U OaKTEpHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OTIHCAHUE.

Tema 4. 7 KuzHeaeATeIbHOCTDH KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUYECKUii OOMEH) — JBE CTOPOHBI E€IUHOTrO Ipoliecca
MeTabonu3ma. Poyb 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrUM B TMOHUMAHUU
MeTaboIM3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpOdHBIN U rerepoTpodHbiid. Poas hepmenTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPhekTuBHOCTh (OTOCUHTE3a. 3HaUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS! €T0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMII€.

OHepreTuueckuii oOMeH B KieTke. PaciersieHne BeIiecTB, BBIICICHHE U
AKKyMYJIUPOBaHUE DSHEPruM B KIJETKE. OJTambl DJHEPreTUYeckoro oOMeHa.
I'mukonu3s. Bpoxkenne u ero Buabl. KucCIopogHOE OKHUCIEHHUE, WU KJIETOYHOE
JbIXaHUE. OkucnurenbHoe dbochopunupoBanue. O HEKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanusi reHerndeckoit wHbopManuu B KieTKe. ['€HeTHYeCcKuil KOA MU €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — Ouocuntes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. cropust otkpeitust Bupycos (/. 1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI W JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bone3Hn pacteHuil, >XKHUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedunuta genoreka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpUNIMs,  peBepraza W uwHTerpasa.  l[IpodmmakTrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JleMoHCTpauuu:

[Toptpetsr: H. K. Konbnios, . . iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tumnbl nuTaHus», «Metabonuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuit oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHKY,
«Ctpoenue u (GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 0enKka», «['eHeTHYecKuil Koy,
«Bupyco», «bakrepuodarny, «CtpoeHue u ku3HeHHbIA 1uka Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenune IHK u tpanckpunmmsy,
«buocunres 6enkay, «CTpoeHue KIETKW», Mojieb CTpyKTypbl JTHK.

Tema 5. PazMHokeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza m mutos.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHII.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[uTonornuyeckue OCHOBbI PA3MHOXKEHUS W HMHAUBUAYAIBHOTO  Pa3BUTHSA
OpPraHu3MOB.

Henenne knetkn — muto3. Cragun murtosa. [Ipoueccel, mpoucxoasume Ha
PAa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUIA CMBICI MUATO34.

[Iporpammupyemasi ruOesb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
Pa3sMHOXEHUA: JEJIEHWE HAJABOE, II0OYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €T0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUSI OT OECTIOJIOTO.

Meito3. Cranuu meio3a. Ilpormeccel, npoucxonsdimne Ha CTagusxX Menosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. BHOIOrMYECKUN CMBICT U
3HAYCHHE MEK03a.

['amerorenes — mporecc oOpa3oBaHUS TIOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. Omiog0TBOpPEHHE.
[Taprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTtanbl SMOPUOHAIILHOTO PA3BUTHS y TMO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, ractpynsius, opranorere3. IloctamOpuoHanbHOE pa3BUTHE. TUIIBI
NOCTAMOPUOHAIIBHOTO PAa3BUTHS: MPsMOE, HempsiMoe (JMYMHOYHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKICHHBIC
YpO/JICTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmunpr 1 cxembl: «DopMmbl pa3MHOXKEHHS OpPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHME y [BETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOXKEHHUE
pactenmity, «Jlenenue KieTku Oaktepuit», «CTpoeHHE TOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Knerounsli nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiio3», «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIEKONMUTAIOIINUX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIlIKa JyKa», MarHuTHash MOJeNb-anIuIuKanus «JlejneHue KIeTKu», MOJAEb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOCHHUSI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxy».

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPHOJIOTUM B CTAHOBJIICHUM TE€HETHKU. BKiIam poccHCKUX M 3apyOeKHBIX
Y4CHBIX B pa3BUTHE TEHETUKH. METOJIbl TEHETUKH (THOPHI0IOTHICCKHM,
LIUTOTEHETUYECKUM, MOJEKYJISIpHO-TeHEeTHUYeCKui). (OCHOBHBIE TI€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MoHorubpuiHOe CKpellMBaHWEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokosieHus. IIpaBuno JgoMuHUpOBaHMs. 3aKOH paCIICIUICHUS PU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpugHOoe  CKpelIMBaHHWE. 3aKOH  HE3aBUCHUMOTO  HAcCJIeOBaHUS
npu3HakoB.  lluToreHeTMuecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUSI.
AHanu3upymolee ckpenmpanue. Mcnonb30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
JUISL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CuemienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHHUIO IeHOB. HapylieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHIOBEpa.

XpOMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. [ € HeTUYECKUE KapThI.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETEHHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Ponp  cpemnpl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHBIN psT U BapHaIlMOHHAs KpUBasl.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE IMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnenctBeHHasi, Wiy TEHOTUIIMYECKas, HU3MEHYMBOCTh. KomOMHaTHBHas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTH. MyTarimonHas n3aMeH4nBOCTh. Kinaccudukaims MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTanuii. MyTareHHble (hakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HAClIeICTBEeHHON n3MeHunBoctr H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IMTONCHETUUCCKUIM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEIEIICHUE TEHOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, N'CHOTUIIMPOBAHUE, B TOM YMUCJIE C MOMOLIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00J€BaHUS YENOBEKA: TEHHbIE O0OJIE3HH,
00JIe3HN C HACJEICTBEHHOMN MPEeapacooKeHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckne W TreHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIIBI
3I0pOBOTr0 00pa3a >KW3HH, AMATHOCTUKU, MPOGUIAKTUKHN U JICYCHUS TEHETUYECKUX
Oomne3Heil. MeanKo-rTeHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
TE€HETUKH B MPEOTBPAIICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHU YeIoBEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupt u  cxembl:  «MOHOTHUOpUIHOE  CKpEIIMBAaHHE U €ro
LUTOTEHETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro LUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTBHI  TaMmeT», «JlurubpumHoe  CKpemrBaHUEY,
«IuTonornueckue OCHOBBI JTUTHOPHTHOTO CKpEIIUBAHUSNY, «Meio3sy,
«B3auMoJelicTBUE  AJUIENBHBIX T'E€HOB», «l'€HETMYECKHE KapThl PACTEHH,
KUBOTHBIX U 4YeJloBeKa», «['eHeTwka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CLUEIUIEHHOTO C mnosiom», «Kapuotumbsl yenoBeka M KUBOTHBIX», «Buasl
M3MEHUYMBOCTHY, «MoauduKaonHas U3MEHYUBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarlmoHHast ”3MEHUYHUBOCTH.

O6opynoBanue: Mojenu-anmMKauud «MOHOTHOPHUIHOE CKpElIMBaHHUEY,
«HenonHnoe nmomuuupoBanue», «Jlurnbpuanoe ckpemmBanue», «llepekpect



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3odunay (Hopma, myTtanuu
(GopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3ydenne MoauUKaITMOHHOW N3MEHIUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKa».

Tema 7. Cesnexuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka W MPOLECC. 3apOXKJICHUE CEIICKIMU U JOMECTUKAIA.
Yyenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEeHTpbl MPOUCXOKAECHUSA JOMAIIHUX KUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI ceNeKIKU. MacCoBbIi U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM PAcCTEHWH M KUBOTHBIX. OIEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuHusA. CKpeunMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wnn rubpunHas cuia. HepoicTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otpanennass tuOpuau3zanus U e¢ ycrnexu. VCKyCCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIOWJIOB. JIOCTMIKEHUSI CENeKUUH PACTEHUW, >KUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomoOmHanTHo JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okoslornueckre W dtuyeckue  npobnembl. MO - reHeTHuyecku
MOAU(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBanoB.

Tabnupel U cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUS W MHOT00O0pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OtnaneHnas rudbpuauzanus», «PadoTe akagemuka M. @. MBanosay,
«Ilomumnounus», «OO0BeKTH OuotexHonorun», «Kierounsie KynbTyphl U
KJIOHHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U IpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHSI CEJIEKIIMM pacTeHUd |
KUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHLMIO, IUIEMEHHYIO hepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoarounonHast 600U,

[Ipennochlku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. DBOJIOLUOHHAS
TEOpUsl U €¢ MecTO B Omosioruu. BiusiHUE 3BOJIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUSI BHUJIOB B TAJIEOHTOJIOIMYECKOM JIETONMUCH, NEPEXOAHBIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3auuusl SMOPHUOHOB pPa3HbIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEINBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKMX IyTeHd Yy BcCeX
OpraHU3MOB.

OpomononHas Teopuss Y. JlapBuna. IlpeanochUiKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKylue CHJbl 3BONIONUM BUAOB 1O JlapBuHy (KM30BITOYHOE
Pa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEIECICHHAS W3MEHYHUBOCTb,
O0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomonuu (CTI) u € OCHOBHBIE MOJOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((paxTopbl) PBOJIONKUKM BUAOB B Ipupojae. MyTarmoHHBINA
Mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynsiroHHBIE BOJHBI U JApend
reHoB. M30s1us 1 MUTpanus.

EctecTBeHHbIl 0TOOp — HampaBisitouii  ¢gakrop 3Bojouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ylbTaT 3Bomonuu. llpumeps
MIPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UIHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MakposBomonus.  DopMbl  3BOJIOLMU:  (UIETHYECKasA, JUBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[Ipoucxox1eHne OT HecleUHaTu3UpOBaHHBIX NpenkoB. [Iporpeccupyromas
cnenquanu3anvsa. AJanTUBHAs paguarus.

JleMoHCTpauuu:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.
Tabmuie! u cxembl: «Pa3BuTre OpraHMYEecKOro Mupa Ha 3emie», «3apobIu

MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmbl  OOppOBI  3a
CylLIeCTBOBaHHE», «EcTecTBEHHBIM 0TOOpP», «MHOroo0pasue COpToB PacTEHUI»,
«MHorooOpa3ue  mopos  KuUBOTHbIX»,  «[lomymsmuwm»,  «MyTauuoHHas

U3MEHUUBOCTBY», «ApoMopdosbdy, «Manoamantamumy», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boionnmn», «Kapra-cxema wMapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBaHue», «IIpucrmoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHue», « IKOJIOTMUYECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3JIMUYHBIMU THUIAMU OKPAaCKH,
Ha0Op IJIOAOB U ceMsH, KoJulekuusi «IIpumepbl 3alllUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIeb «OCHOBHBIC HAMpPABJICHUS HBOIIOLUNY, OObEMHAsT MOJIEIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, Kowiekuus «DopMbl coxpaHHOCTU
HMCKOTIAEMbIX JKMBOTHBIX M pacTeHuil», wmojaenb anmaukaus «llepekpect
XpOMOCOM», BIaXHble mnpenapatbl «Pa3Butue Hacekomoroy», «PasBurue
JSATYHIKW», MUKponpenapar «Jpo3zoduna» (Hopma, MyTaruu GOpMbl KPBUILEB U
OKpacKu TeJja).

JlabopaTopHblie 1 NpaKkTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpUCOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HnKHOBeHME M pa3BUTHE KM3HU HA 3emule.

JloHayuHbIE TpPENCTABICHUS O 3apOXKACHUM >KU3HU. HaydHble TUNOTE3bI
BO3HUKHOBEHHUSI KW3HU Ha 3emiie: aOuoreHe3 U TMaHCHepMusl. XUMHUUYECKas
ABOJIONMSI. AOUOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIepUMEHTANBHOE MOATBEPKIACHNE XUMUYECKON 3BOMIOINN. HauanbHble 3Tambl
ouonornueckoi sBomronuu. ['mmoresa PHK-mupa. @opmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX HBOJIIOLHUS.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie mo spam U nepuogam. Karapxen. Apxeickas u
npotepo3oiickas Hpbl. [laneo3oiickas spa W e¢ mNEpHOIbl: KEeMOPUUCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so3olickass 3pa U €€ TMEpUOAbl: TPUACOBBIM, IOPCKUM, MEIOBOI.

KaliHo3oiickass 2pa W €€ TMepuojbl: TMAJCOrCHOBBIM, HEOTE€HOBBIN,
AHTPOIIOT€HOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE ITalbl
ABOJIIOIMU PACTUTEIBHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUU u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucrteMa OpPraHMYECKOTO MHpa KaK OTpakeHHE »3Boouud. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YesoBeKa. AHTPOIOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl HM3ydeHHsl aHTpororese3a. CxoactBa u
pa3INyUs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakTtopsl) — aHTpomoreHne3a.  HacneactBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
M3rOTOBJICHUE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIOLUU YEIOBEKA: aBCTPAIONUTEKH, HenoBek
yMmenel, YenoBek npaMoxondammii, YenoBek HeaHAEpTaNbCKHM, YenoBek
pa3yMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpEMsS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHHs, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

YenoBeueckre packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickas),  Herpo-aBCTpaJiOWJHAs  (9KBAaTOpHAIbHAs),  MOHTOJIOWTHAS
(a3uarcko-amepukaHckasi).  UepTbl  OPUCHOCOOJEHHOCTH  MpeACTaBUTEINEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUA. ENMHCTBO 4YeJIOBEYECKHX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3aumkHoBeHHe COTHEYHON CHCTEMbI», «Pa3BuTHe
opraHuyeckoro  mupa», «PacturenbHas  kietka», <« KuBOoTHasg  KieTkay,
«IIpokapuoTnueckass kierka», «COBpEMEHHasi CHCTEMA OPraHUYECKOIO0 MHUPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS 4YEJIOBEKa M YeJIOBEKOOOpPA3HBIX
0o0e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4YEJOBEKa», «llpeBHenmue moanm», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHUEe pachy.

O6opynoBanue:  mymsiku  «lIpoucxoxknenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTablla, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHHUS KAaMEHHBIX OpYJIuM MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyomia, ckpebiia), TEOXpoHOJOTMYecKass Talnuua, KoJulekuus «DopMmbl
COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Ipaktuueckast padota Ne 1. «/M3yyeHue UCKOMAaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJJIEKLIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsl, Ha3eMHO-BO3JAYIIHAsA, MOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckre, OWOTHMYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

AbGuoTtndeckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoToneproansM.
[IpucnocoOneHusi OpraHM3MOB K  JIGMCTBUIO  aOMOTHMYECKUX  (HAKTOPOB.
buonornueckne puTMBl.

buortnueckue (bakTophI. Bunel OMOTHUYECKUX B3aUMOJICCTBUMU:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomnepanus,
MYTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEeWTpanu3M. 3HaueHHEe OWOTUYECKUX B3aUMOJCUCTBUN Ui CYLIECTBOBAHHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKHU ronyysinuv. OCHOBHBIE IIOKa3aTesn
HNOMYJISIUMU: YHCIEHHOCTb, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTB, IPHUPOCT,
Murpanys. J[nHaMrka 4ucIeHHOCTH MOMYJIALMH U €€ PErYIIsALus.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. ['ekkens.

Tabnuuel 1 cxembl: kapta «IIpupognsie 30HbI 3emian», «Cpeabl 0OUTaHUS
opranuzmoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble M NpaKTH4YeCKHe padoThbI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHH.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktruueckas pabora Ne 2. «IToacueT MIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
pPACTEHUIN.

Tema 4. Coo0111eCcTBA M DKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypsl OMOIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buabsl-momunantel. CBsi3M B
OuolLIEHO3E.

Dkosiornueckue cuctembl (dkocucrembl). IloHarne o006 »3KocucTtemMe u
ouoreorieHo3e. DOyHKIHUOHAIbHbIE KOMIIOHEHTHI SKOCHCTEMbI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCHUCTEME.
Tpoduueckue (muiLeBble) YPOBHU HKOCUCTEMBI. [lumieBbie MLeMM U CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHUCTEMbI: OuoMacca, MPOAYKIHUA. DKOJIOTHYECKUE
nupaMuibl: TPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccHs.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3zHooOpasue kak @akrop ycTroHuuBocTH 3KocucTeM. CoXpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. Kuboe BemecTBO u ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aNbHOM 3KOCHCTEMBI. J[MHaMHuYecKOoe paBHOBECHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKHE LIUKIIBI AJIEMEHTOB (yriaepoja,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emi. AHTPONIOTeHHbIE U3MEHEHUS B Onocdepe.
['mo0anbHbIE 3KOJIOTHYECKHE IPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTBA. CoxpaHnenue
O0ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHUS TNPUPOJHBIMU pPECypcaMd U MX HCHOdb30BaHUE. JloCTHKeHuUs
OMOJIOTHH U OXpaHa MPUPOIbI.

JlemoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaues, B. 1. Bepraackuii.

Tabmuubl 1 cxeMbl: «IIumeBsle nenm», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coodmectBay, «llenu nutanus», «IKONOrHUYECKas MUPAMHIIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneno3s Bomoema», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MNpUpPOAY», «BaxHeumume HCTOUYHUKH
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOi», «[louBa — BakHeHIIash COCTaBIISIONIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
pPaIMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepn,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH OuOcheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ota B mprpoae».

O6opynoBaHue: Mojelb-anIIMKaus « TUMUUHbIE OHOIEHO3b», TepOapuit
«PacTtutenbHble coobiecTBay, koyekuun «buoreHosy, «Bpenurenu BaxkxHEUIIUX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TIepOapuu M KOJJIEKIIMM pAcCTEHUH W
’KUBOTHBIX, MPUHAAJICKAIINE K Pa3HbIM AKOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paK€HUS OXPAHSIEMBIX BHUIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3yIbTaTaM
OCBOCHMs  OOyyaroUMMHUCA HpOrpaMM cpeaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType ITHYHOCTHBIX PE3YJHTATOB OCBOCHHUS MpeaMeTa «buonorusp
BBIJICJICHBI CIISAYIONINE COCTABJISIOIINE: OCO3HAHHWE O0YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
W CaMOOIpEJeCHUI0, HAIMYUE€ MOTHUBAllMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBAThCS B CBOCH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYUE HSKOJOTMYECKOro IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorus TOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM ¥ BOCIHUTATEIBLHOH JCATEILHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyX OBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHHUS H
CaMOpPa3BUTHs, PA3BUTHS BHYTPECHHEW TMO3UIMUA JIMYHOCTH, NATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TPaAULHSIM MHOTOHALMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpole U
OKpYXaruieu cpene.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOro mipeamera «buomorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CLIOCOOHOCTH O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXICHWH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSAM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OIbITAa W OMbITA AEATEIBHOCTA B MPOLECCE PEATM3AMA OCHOBHBIX HAIIPABJICHUUN
BOCIIUTATEJIBHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMKM 00YUaAIOIIETOCs KaK aKTUBHOIO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIIBHOCTA TPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUNA YYCOHBIX W MO3HABATEIBHBIX 3371a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3MIIMI0 1O OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €¢;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIbCKUX 3a7ad, YBaXUTEIbHOTO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM JACSITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON WJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH MEPEL
Ponunoi, ropmocty 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIOE U HACTOSAIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U MTaMATHUKAM TPUPOJbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYCHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYCeHHUs] OWOJOTUM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujelHas yOeXJICHHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3ammte (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHUe IYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM, CO3/IaHUIO CEMBbU HA OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LIEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIKOYAs ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



NOHUMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPHI 310POBbS H
IMOIMOHAIBHOIO 0J1ArOMOTyYHs:

MOHMMAaHUE U pealu3alus 3J0pOBOro M 0Oe30macHOro o0pasza KU3HU
(3mopoBOE  TWTaHWE, COONIOACHHE TUTMEHMYECKMX MpPaBWII U HOPM,
cOQIaHCUPOBAHHBIN pPEXKUM 3aHATHUH U OTAbIXa, peryisapHas (Qusndeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOI'O
0€301acHOro MOBEICHHS B CUTYallUsX, YTPOKAIOIINUX 3J0OPOBbIO U JKU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCTTUTAHUS:

TOTOBHOCTh K TpYyHIy, OCO3HAHHME LIEHHOCTH MAacCTEpPCTBa, TPYAOJO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKONM W COLHUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJIHATH TaKyI0 ACSATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cepaM MpodhecCHOHATBHON e TeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIAHbL;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA WX BO3MOXKHBIX TMOCIHEICTBUM AJid
OKpYXKarouen Cpepl;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelIeHNUS;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MNpPU U3YYEHUU OUOJIOTHH
3HAHUST W YMEHUS TMpU pPEHIeHUH Npo0JieM, CBSA3aHHBIX C palUOHAIbHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOJIEHHE  TpaBWJ  TOBENEHUS B  MPHUPOJE,
HalpaBJICHHbIX HAa COXPAHEHHE pPABHOBECHUS B SKOCHCTEMAx, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);



AKTUBHOE  HEMNPUATHUE JCUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUEH
OPUPOAHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMPUSTHBIE KOJIOTMYECKHUE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUM U MPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTHYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIBHOUN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUUYECKOMN JIESITEILHOCTH SKOJIOTHYECKON
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYyJIBTYpPHl KaK CpeJCTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KaK HayKd, OCO3HAHUS €¢ pOJu B
(GbopMHpPOBAaHUN PAlMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEJCTaBICHUST 00 OKPYXaIolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YEJIOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEmieHuU mnpoleM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUIsI COBPEMEHHOM IMBWJIM3AIUU:
oOecriedeHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaThb PECypCHblE  MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemon
IpU U3yYeHUH OMOJIOTHH;

MOHMMAHHUE CYITHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS [UJIS aHalu3a |
OOBSICHEHHUS SIBJICHUN OKPYXKAIOIIETO MHUpPa U MPOUCXOAIIUX B HEM H3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
HMMEIOLIUXCS JAHHBIX C LEJIbI0 MOTYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U HCCIEN0BATENBCKYIO NESITENbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHM 1O OHOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUaIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIICHAYYHbIE MOHSTHUSA, OTPaKarollne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEHU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTHs, SIBJICHHUE, MPOLECC,
CUCTEMa, Hay4dHbIN (haKT, MPUHIIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHUe,  HAONIOJIEHHe, HM3MEpPEHHE, OKCIEPUMEHT H  JPYIrHx),
YHUBEpCaJIbHbIE y4eOHBbIE JCHCTBHUS (IMO3HABATENIbHbIC, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaronme (dbopmHpoBaHue (yHKIHOHATIBHOM
IPaMOTHOCTH UM  COLIMAJbHOW KOMIIETEHIUMH OOYyYaroluXcs, CIIOCOOHOCTH
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLIUTIIIMHAPHBIE,

MHUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHbIE JCHCTBUS B
ITI03HABATEJIBHOW U COLMAIIBHON MTPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpeIHEro OOIIero
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMHU
AefCTBUSIMU:

1) 6a30oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MOpoOJeEMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMbl JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Kilaccudukaiuu, 0000IIEeHNs ), paCKPhIBATh CMBICII
OMOJIOTUYECKUX TOHSATUM (BBIJECIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3U C JIPYTUMH TOHSATHUSIMM);

OMpEeNeNATh LeIU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU IEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTMUECKHUE pacCyXaAeHus (MHAYKTUBHBIC, JICAYKTHUBHBIC, TIO
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpelcTBa TUTSt MPECTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHWM B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMI  PA3HOTO  pOJAA,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ yU4ETOM aHaM3a WMEIOIIHXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIIBTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJIbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBHUS:

BJIAJ€Th HaBbIKAMH y4€OHO-MCCIIEIOBATEIBCKON U MPOEKTHON JE€ATEIbHOCTH,
HaBbIKAMM  pas3pelieHusi 1npo0ieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IMOUCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACATEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTaluM, MNPeoOpa3OBAHUIO M NPUMEHEHUI0 B Y4EeOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pELIEHUs, HaXOAUTh ApTyMEHTHl HJisl J0Ka3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYallUsM, OLICHMBaTh HPHUOOPETCHHBIA OIIBIT;

OCYILIECTBIISATh 1I€JICHANPABICHHBIA MOMCK MEpPEeHOca CPeICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JjacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUIMHAIBHBIE MOAXOAbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmManueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOPMAIMH (TEKCTE yueOHOTO
nocoOus, HAy4YHO-TIONYJIIPHOW JIUTEparype, OHOJOrMYECKHX CJIOBapsX M
CIPaBOYHMKAX, KOMIBIOTEPHbIX 0Oa3ax AaHHbIX, B VHTepHeTe), aHanM3UpOBaTh



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUYECKH OILICHUBATDH
€€ JIOCTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ouosornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE H
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIaJeTh ~ HaBBIKAMH  pACTO3HABaHWS W 3alIUTHl  MHpOpMAIUH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o6menue:

OCYILECTBISATh KOMMYHUKAIIMU BO BCEX cpepax jKU3HH, AaKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXIACHHS OTHOCHUTEIHHO BBITIOJHEHHUS MpearaeMoin
3a/lau, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHN JIPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HEBEpOAJbHbIE CPEACTBA OOIICHMS, NOHMMATh 3HAYEHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETh CMATYaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs APYTUX JIOEH, IPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEeTHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh M HCTOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAWUBUIYaTbHON
paboOTHI MPU PEIICHUH OUOJIOTHYECKOM TPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4e€TOM OOLIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 4ieHa KOJIICKTHBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATh U
KOOPJIMHUPOBAaTh JACUCTBUSA II0 €€ JOCTHIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUH,
pacnpenenarTb poJid C y4E€TOM MHEHUH y4YaCTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYAaCTHHKA KOMAaHIbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHWBaTh HJIEU C IMO3ULIHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHbIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OByaieHue yHUBEPCAJIbHBIMY PeryJIsSTHBHBIMHU 1€HICTBUAMM:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIABICHUA NPOOJIEM U HUX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI I1IEJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHUSX W IMOCTYNKAaX MO OTHOLIEHUIO K >KHUBOUW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NOpoOJieMbl € YUYCTOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsTh paMKU y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pellIeHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pa3HbIX O00JIACTSAX 3HAHMM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/J€Th  HAaBbIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMbl peIeKCUH Uil OLEHKH CHUTyalllMH, BhIOOpa
BEPHOT'O PELIECHUS;

YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO IIPHUHHUMATh PEIICHHS IO MX
CHUKCHHUIO;



OPUHUMATh MOTHBBI W apryMEHThl APYTHX MpPH AaHAIU3E pe3yIbTaToOB
JESITEIbHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMAaThb MOTUBbI W apryMEHTbl JpPYTrUX [pH AaHaJIU3€ pe3yJbTaToOB
JESITEbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKJIIOYAIOT criendduueckue g yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHUM, BUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PaA3JIMUHBIX YUYEOHBIX CHUTYaIlUSX, a TaKXKE€ B PeajbHbIX
KU3HEHHBIX CHUTYaIlUsiX, CBSA3aHHBIX ¢ Owuojoruedd. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOaM O0yUCHUS.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS ydeOHOTo mpeamera «buonorus» 6 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YUCHBIX-OMOJOrOB B pPa3BUTHE OHOJOTHMH, (PYHKIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJIEPKAHUE OWOJOTHYECKUX TEPMUHOB WU TOHSTHI:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeEIIeCTB M IIpEBpalicHHe
SHEPIruM), TOMEOCTa3 (CaMOPEryJsilius), YPOBHEBAasI OpraHU3aIUs KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIEHUE (PEPOAYKIIHUSA), HACIEICTBEHHOCTh, U3MEHYMUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTb OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHasi,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJsipHON Ouonorum), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pactennii H. M. BaBuiosa), onpenensiTe rpaHUIlbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHUU: HAONIOICHUE U
OTIMCAHUE KUBBIX CHUCTEM, IPOIECCOB W SIBIICHUM, OpraHU3alus W IMPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BEHISBICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEIUYWHAMHU, OOBSICHEHUE TOTYYCHHBIX



PE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEIECTB M MPEBPAICHUSI SHEPTUHU B KIETKe, POTOCHUHTE3a,
IUTACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAILHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

yMEHUE TPUMEHATH TMOJyYCHHBIC 3HAHUS ISl OOBSICHEHHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUECKUX PEIICHUA B MOBCEIHEBHOMN
KHU3HU C LeNplo obecriedeHus 0e30IMacHOCTH CBOETO 3/J0POBbSl U 3]I0POBbS
OKPY>KaIOIINX JIFOCH, COOIIOIEHUsI HOPM I'PaMOTHOTO TIOBE/ICHHUS B OKpY KaroIen
MPUPOIHON cpee, TOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BaHUSA JOCTHIKCHHIA
COBPEMEHHOMU ounonoruu 151 OMOTEXHOJIOTHIA I PAalMOHAJIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
IUTUOPUHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS IS MPEACcKa3aHUs HACIEIOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJHATh JIa0OpaTOpHBIC M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTHYECKOTO COACpXKaHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011251 OMOJIOTUYECKYI0 MH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUHHBIN ammapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOEKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YeJIOBEKa JUIsl pelIeHUs KU3HCHHBIX 3a71a4;

YMEHUE PACKPBIBATH COJEpKAHUE OUOJOTMYECKUX TEPMUHOB U TMOHSITHUM:
BU/JI, IOMYJISLKS, TeHOMOH/, SBOJIOLMS, ABMKYILIUE CUITBI ((PaKTOPbI) IBOJIOIHUH,
MPUCTIOCOOICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, IKOJIOTHUECKUE (aKTOpPHI,



JKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, pPEAYLEHTbl, LENU IUTaHu,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3J1aratb OHOJOTMYECKHE TEOpuu (3BONIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponprmieBoro cxojacrBa K. M. bapa, yepenoBaHus TIaBHBIX HaIpaBiIeHUN U
nyteir sBomonmu A. H. CeBeproBa, yuenust o 6uochepe B. W. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOAaMH HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONKCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpraHU3alus W NPOBEJICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIIBWI)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEIyEeMbIMU BEJIUYUHAMH, OOBSCHEHUE MOITYYECHHbIX
pe3ybTaTOB, UCIOJB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHHUS OHOJIOTMYECKUX
OOBEKTOB: BMJOB, NOMYJALMHA, TMPOIYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOTeOLEHO30B U JKOCHCTEM, OCOOEHHOCTH THIPOLECCOB: HACIEJICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUIA000pa3OBaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BELIECTB M IIOTOKA SHEPIMM B 3KOCHCTEMAX, AHTPOIIOTCHHBIX WM3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KPyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
ITUKIIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS 11 OOBSCHEHHS OMOJIOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJISI NMPUHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIOAEH, COOII0/IEHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY KaroIei
MPUPOIHON cpefe, MOHMMaHWE HEOOXOAMMOCTH HCIOJNb30BaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIONb30BAHUS;

YMEHUE pellaTh 3JIEMEHTAapHble OMOJIOTMYECKHUE 3a/1a4d, COCTABISATH CXEMbI
NepeHoca BEIECTB U YHEPTUU B SKOCHUCTEMaX (1€ MUTaHUS);

YMEHUE BBIMOJTHATH JIA0OpAaTOpPHBIC M MpaKTUYECKHe paboThl, COOII0IATh
npaBuia npu paboTre ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh U HMHTEPIPETUPOBATH HH(OOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOUIYI0 IICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJI0OajdbHBIE  JKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
0000111ast OMOJIOrMYecKy0 UHPOPMALIMIO U3 HECKOJbKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasubie | IIpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
bubmuorexa [JOK
! bronorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpraHU3ALUS 1 bubmmorexa LOK
P t https://m.edsoo.ru/7f41c292
. bu6mmoteka [IOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATEILHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkeHME M HHIMBUIYAIbHOE PA3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTEH M H3MEHYHUBOCTD 3 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3mMoB. OCHOBBI 3 bubmuoteka [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
8 P 1
C3CPBHOE PPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KounvecTBO 9acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! IBOmOUHONHAL bHOTOrHA o ! https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 05 bu6nunoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3MBI i OKpYKAIOLIAA CPeAa > ! https://m.edsoo.ru/7f41cc74
bu6mmorteka [IOK
4
Coo011ecTBa 1 HKOJIOTHIECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
5 P 2
C3EPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontposbubie | IIpakTudeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
bubnuoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl MO3HAHUS dKUBOW TPUPOJIBI.
[IpakTrueckas padora Ne 1
2 «/cnonp30BaHUE Pa3IMYHbBIX 1 0.5 bubmmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTNYECKIX 0OBEKTOBY»
3 buonornueckne CUCTEMBI, IPOLECCHI 1 bubnnorexa [IOK
U MX U3y4EHHUE https://m.edso0.ru/863e6564
4 Xumuueckui coctaB KiaeTku. Boga u 1 bubnuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bubnunotexka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CIPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
5 pabota Ne 1 «M3y4yenue 1 05 bubmuoteka [LIOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edso0.ru/863e6b72
bepMeHTOB (Ha TpUMepe aMUIIa3bI
WJTU KaTayasbl)
b K
7 Yrinesonsl. JIunumel 1 nbmorexa 10

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoteka IIOK

8 Hywrentosbie kuciotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MmeTo bl U3y4eHUs bubnuorexa [IOK
kietku. Kinerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak menocTHas )KuBas
cucrema
CrpoeHnue 3yKapuoTUUeCKOM KIETKHU.
JlaGopaTtopHnas padota Ne 2
«M3yueHue cTpoeHUs KIIETOK Bu6moteka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOTIpEIIapaTax u ux
OTIMICAHHE)
bu6nmoteka [IOK
12 OOMEH BEIECTB WM MCTAOONH3IM https://m.edso0.ru/863e766¢
bu6nmmorexka [IOK
13 Potociires. XemocHtes https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 JHepretiteckiii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
KJeTku. Muto3. JlabopaTopHas BuGmrorexa [{OK
15 pabota Ne 3 «HabmroieHue MUTO3a B 05 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIpenapaTax»
16 buocunTes Oenka. Peakius but6mmoreka [JOK
MaTpUYHOIO0 CUHTE3a https://m.edso0.ru/863e796e
but6mmoreka [JOK
17 Tpancriuus — Guocunres benka https://m.eds00.ru/863e796e
18 Hexierounsie hopMBbI KU3HH — bubmuoteka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bub6mmoteka [IOK

19 ®DopMBI pa3MHOKEHHS OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 Pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaboparopHuas pabora Ne 4 bubnnoreka [IOK
21 0.5
«M3y4eHue CTpOEeHHUsI IOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»
99 WNunuBuayanbHOe pa3BUTHE bu6mmoteka [LIOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'eneTika — Hayka o bubnnorexa [IOK
HaCJIEICTBEHHOCTH Y N3MEHUYHBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIEIOBAHUS
24 IpU3HAKOB. MOHOrHOpUaHOE bubmioreia LIOK
https://m.eds00.ru/863e8878
CKpeIIMBaHKe
UrHOpHUIHOE CKpelllMBaHue. 3aKOH
25 f{le3aBnI::Hf40ro HaI::nH:):[OBaHHH bubamorexa [IOK
https://m.edsoo.ru/863e89a4
NPU3HAKOB
CueruieHHOE HacJe10BaHNe
npu3HakoB. JlaboparopHas pabota
26 Ne 5 «M3yuenune pe3ynbTaToB 05 bubnuoteka [IOK
MOHOTUOPHUIHOTO U TUTHUOPUIHOTO https://m.edso0.ru/863e8c60
CKpELIMBaHUA y Jp030(HiIbl Ha
TOTOBBIX MUKpOIpenapaTax»
27 I'enernka nona. Haciieqosanue but6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPU3HAKOB, CIUCINNICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

N3menuusocts. HenacnencrseHuas
U3MEHYUBOCTh. JlaboparopHas

paborta Ne 6. Uzyuenue bubnnoreka [IOK
28 . 1 0.5
MOAU(PUKAITMOHHONW H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAITMOHHOTO Psa U
BapHUAIMOHHON KPUBO»
HacnencrBeHHast ©3MEHUYHNBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [IOK
«AHaNM3 MyTaui y Jpo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOIIpernapaTax»
bubnuoreka [IOK
30 Peneriia wenoneta 1 https://m.edso0.ru/863e8d78
PesepBHrlit ypok. O600111€HNE 110
31 TeMe «HaciencTBEHHOCTD U 1
U3MEHYUBOCTH OPTaHU3MOBY
bu6mmotexka IIOK
32 Cenexuus kak Hayka H pouece 1 https://m.edso0.ru/863e9214
33 MeTobl U JOCTUKEHUS CEICKIINU 1 bu6mmotexa I1IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTrexHonorus kak oTpacib 1 bubnmnoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uugpoBbIe
Tema ypoka Konrpoubueie | IIpakrnyeckue A bp
n/n Bcero H3yuYeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIOLMS U METObI €€ U3YUCHUS 1 bubmmorexa LIOK
t A ya https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS TPEACTABICHUM 1 bu6nuoreka [IOK
00 »BOJIIOLINN https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOIBOIIOLIA https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak JIeMeHTapHast
€MHHIIA BUJIA ¥ SBOJIOIIH.
4 Hl.;6o ETO HIZUI abora Jl\ll'o 1 1 0.5 Bubmmorexa LIOK
pATOpHAA P B ' https://m.edso0.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHUECKOMY KPUTEPHUIO»
5 JIBroKy1I1e CUilbl (3J1eMEHTapHbIe 1 bubnuoreka LIOK
(baKTOpHI) IBOJIOLIUH https://m.edsoo.ru/863e9da4
Bbu6nmuoreka [IOK
6 E i1 0TO 1
CTECTBEHHEIT 0TOOP M ero oMt https://m.edso0.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmnoreka [JOK
pabota Ne 2 «Onncanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma U e¢
OTHOCHUTEIIbHOTO XapaKTepa
8 HamnpaBnenus u nytu 1 bubnmoreka [IOK

MaKpO3BOJIKOLUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpaTtumocTs 3BOJTIOINH

Ucrtopus xxu3nu Ha 3emiie U1 METOIbI

10 .
e¢ U3y4eHUs

1 I'unoTe3sl IpOUCX 0K ICHUS ) KU3HU bub6numoreka [IOK
Ha 3eMiie https://m.edsoo.ru/863ea5a6

12 Pa3Butue xu3HM Ha 3eMJIe 110 3paM U bubnmoreka [IOK
nepuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PaCTUTENILHOTO ¥ 5KHBOTHOTO MHpA.

13 [IpakTrueckast padora Ne 1 05 bubnuoreka LIOK
«M3y4eHne NCKOIMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUICKITHSIX )

14 CoBpemeHHas cucteMa bubnuoreka [IOK
OpPraHUYECKOTro MUpa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIHS YeTIoBeKa (aHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c

16 JBxynue cuibl (pakTopbl) bubnuoreka [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU HBOJTIOLNU
YyeloBeKa

18 YenoBeueckue pachl U MPUPOTHBIC bubnmnoreka [IOK
aJlanTaluy 4YeIoBeKa https://m.edsoo.ru/863eaea?
PesepBHeIil ypok. O6001IeHNE TTO

19 Teme «BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emiie»

20 OKoJorus KaKk HayKa

21 Cpenbl 00MTaHUs M SKOJIOTHIECKUE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bhakTopbl

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

AbGuotnueckue GakToOpHbI.
JlabopaTopnas padota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH

22 ACTEHUH U3 Pa3HBIX MECT 0.5 buomorexa LIOK
P P ' https://m.edso0.ru/863eb10e
oburtanusy. JJaboparopnas padota
No 4. «Bnausitnue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJeycay
bubmuorexa [JOK
23 b
MOTHHECKHE (aKTOpb! https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysityn. [IpakTuyeckas pabota
24 Ne 2 «ITomcueT mIOTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BHJIOB
pacTeHui»
Coo0b1ecTBa OpraHu3MOB — bubnuoreka [IOK
25
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE [TOKA3aTeTH IKOCUCTEMBI.
27 DKOJIOTHIECKHUE THPAMUJIBI buommorexa LIOK
. DAMHIBL. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucTemM. CyKueccust
28 [Ipuponansle 3xOCHCTEMBI
29 AHTpPOTIOTEHHBIE YKOCHCTEMBI
30 Buocdepa — rinobanbHas bubnnorexa [HOK
JKOCUCTEMa 3eMJn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK

6uochepsr

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYeCTBA https://m.edsoo.ru/863ebale
PesepBublii ypok. O6001I€HUE TEMBI
34 «Co0011ecTBa v SKOJIOTHICCKHE 1
CHCTEMBI»
OBILIEE KOJIMYECTBO HACOB I1O 34 55

[TIPOT'PAMME



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




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpOBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

CdopMupoBaHHOCTh 3HAHUNA O MECTE M POJU OUOJIOTMH B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (GOPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUMCKHX M 3apyOC)KHBIX YUYCHBIX-OMOJIOTOB B DPa3BUTHE
ouonorun; (GyHKIHMOHAIHHOW TPAaMOTHOCTH 4YEJNOBEKa ISl PELICHUS

JKU3HCHHBIX 3a1a4

YMeHHe packpbiBaTh COJAEp)KaHUE OHMOJIOTMYEeCKHX TEPMHHOB U
MOHSTHI: )XKU3Hb, KJIETKA, OpraHu3M; MeTa0oau3M (0OMEH BElIeCTB U
MpEBpAIllCHUEe HHEPrUuM), TroMeocTa3 (CaMOperyisius), YpOBHEBas
OpraHu3aIys >KUBBIX CHCTEM, CAMOBOCIPOU3BEICHUE (PENPOAYKIIHS),

HACJICACTBCHHOCTb, USMCHYUBOCTL, POCT U PA3BUTUC

VYMeHue u3naratb OMOJIOrHYecKre TEOpUH (KJIETOUHasi, XpOMOCOMHas,
myTtannoHHas), 3akonbl (I'. Mengens, T. Moprana, H.J1. BaBuiosa) u
yueHus (0 LEHTpax MHOrooOpas3usi U MPOUCXOXKIEHUS KYIbTYPHBIX
pacrenuii H.U. BaBunosa), onpenensitb rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CHUCTEMaM

YMeHne BiafeTh METOJAaMH HAyYyHOTO TIO3HAHUSA B OHOJIOTHH
(HaOmro/IeHNe W OIMCAaHUE >KUBBIX CUCTEM, IMPOIIECCOB W SBICHUMU;
OpraHm3aiys W TMPOBEJEHUE OHOJOTHYECKOTO  OKCIEPUMEHTA,
BBIIBMDKCHUE  THIIOTE3bI, BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
UCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TIOJYyYEHHBIX PE3yJIbTATOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHW, TEOpPUH W 3aKOHOB, YMEHHE

JACJIaTh BBIBOJABI HA OCHOBAHWUH IMOJIYYCHHBIX peSYJ'II)TaTOB)

YMeHue BBIIEIATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U OYKAPUOT, OJHOKIETOYHBIX UM MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TPOIECCOB OOMEHa  BENMIECTB U
MIPEeBpAICHHUS] DHEPTHH B KIETKe, (DOTOCHHTE3a, IIaCTHUYECKOTO |
DHEpreTHUecKoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHU, WHIAWBUAYAJIIBHOT'O pa3BUTHUA

opraHu3Ma (OHTOT€HE3)




VYMeHHe TpPUMEHATh TOJNy4eHHBIE 3HAHUSA 11 OOBSICHEHHSA
OMOJIOTUYECKUX TPOIECCOB U SBICHHM, JUIS MPUHATHS HMPAKTUYECKUX
peLIeHHIA B TOBCETHEBHON KHU3HM B IEJsX oOecrieueHust 0€30macHOCTH
CBOETO 3/I0POBbS U 370POBbS OKPYKAFOIIHX JIIOJICH, COOTI0IEHHUS HOPM
rPaMOTHOTO TOBEIACHUS B  OKpYXalolled MPHUPOAHOW  Cpeae;
MOHUMAaHHe HE00X0IMMOCTH UCTIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHOM OMOJIOTUM W OHOTEXHOJOTMHA JUIs PAlOHAJIBHOTO

MMpHUPOAOITIOJIb30BaAHHA

YMenue peiiath 3JICMCHTAPHBIC T'CHCTHUYCCKUC 3aJja4id Ha MOHO- U
,I[I/IFI/I6pI/I,I[HO€ CKpC€IIMBAHUE, CLCINJIICHHOC HACJICAOBAHUEC, COCTABIIATH
CXCMbI MOHOI"I/I6pI/II[HOl"O CKpCIIUMBAHUA JJIA MMpCaACKa3aHuAg

HaCJICOJOBaHUs IPU3HAKOB Y OPraHn3MoOB

YMeHue BBINONHATH JIAOOpAaTOpHBIE M TMPAKTHUYECKUE  PpaboThl,
coOnrofaTh mpaBWwia Mpu padbore ¢ ydeOHBIM M JabOpaTOPHBIM

00opyI0BaHHEM

YMeHHe KpUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATH MH(OPMALIUIO
OMOJIOTMYECKOr0 COJEp)KaHUS, BKIIOYAOIIYIO IICEBIOHAYYHbIC 3HAHUS
U3 pa3ianuHbIX UCTOYHHKOB (CMMU, HayyHO-IONYIsSpHBIE MaTepUAIbI);
ATHUYECKHE AaCMEKThl COBPEMEHHBIX MCCIEAOBAHUW B OHOJIOIUH,

MCIUINHC, OMOTEXHOJIOTHUU

10

VYMeHHe co3aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111351 6MONIOTHYECKYI0 HHPOPMALIUIO U3 HECKOIBKUX UCTOUHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 00uero 00pa3oBanus

CdhopMHpPOBAaHHOCTh 3HAHWK O MECTE€ W POJU OHMOJOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYyYHON KapTHUHBI MUpa U HAyYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKUX M 3apyOeKHBIX YUCHBIX-OMOJOTOB B pa3BUTHE
Oounonorun; (YHKIMOHAIBLHON TPAMOTHOCTH YEJIOBEKa JJIsi PEIICHHS

JKHN3HCHHBIX 3aJJa4

YMeHue packpblBaTh COZIEpKaHHE OHOJOTMYECKMX TEPMUHOB H

MOHSATUI: BU, TMOMYJISAINS, TeHO(DOH, SBOJIONHUS, ABUKYIIUE CHJIBI




(daxTopsr) IBOJTIOINH, MPUCIIOCOOJIEHHOCTD OpPTaHU3MOB,
BU000pa30BaHue, HKOJIOTHUECKUE (baxTopsl, IKOCUCTEMA,
MNPOAYLCHTHI, KOHCYMCHTHI, PECAYLUCHTHIL, nenn IIUTaHUuA,

AKOJIOTHYECKas MUpaMuIa, OMoreoreHos, ornochepa

YMenue uznaratb OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTeTHYeCKas  TEOpHUs  DSBOJIIOLMU),  3aKOHBI U
3aKOHOMEpHOCTH (3apojsiiieBoro cxonacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasiaeHuil u nyrei 3somtonuu A.H. CeBeprioBa, yueHus o
ouocpepe B.M.  Bepnagckoro), ompeaensTb ~ TpPaHUIBl  UX

IMPUMEHUMOCTH K )KMBBIM CUCTEMaM

YMeHue BIaIeTh METOJAaMH HAyYHOTO TIO3HAHUA B OHOJIOTHH
(HaOro/ICHWE W OIMCAHHUE J>KMBBIX CHUCTEM, IPOIIECCOB W SBJICHUMU;
opraHu3aisi ¢ IPOBEJCHHE OHOJIOTMYECKOr0  AKCIICPUMEHTA,
BBIABHIKEHHUE  THIIOTE3DI; BBISIBJICHUE  3aBUCUMOCTH  MEXIY
UCCJICTyeMbIMU BEIMYMHAMH, OOBSICHCHHE TIOJYyYEHHBIX PE3YJIbTATOB,
UCIOJIb30BAaHHBIX HAYYHBIX TOHATUH, TEOPUH U 3aKOHOB;, yMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHWUH IMOJIYYCHHBIX pe3yJH)TaTOB)

YMenue BBIJIETISTh CYLIECTBEHHbIE MIPU3HAKU CTPOEHHUS
OMOJIOTMYECKUX  OOBEKTOB: BHUJOB, MOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEAYLIEHTOB,  OHOTeOIl€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEACTBEHHOMN WU3MEHUYUBOCTH,
€CTECTBEHHOTO  OTOOpa, BUA00OPa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKUX (HPaKTOPOB HAa OPraHU3MBbI,
IIEPEHOCA BEUIECTB U IIOTOKA YHEPTUH B SKOCHCTEMAX, AaHTPOIIOTEHHBIX
U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTHU, KPyTrOBOPOTA BEUIECTB U

OMOTreOXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHue [OpUMEHSATh  [OJIyYeHHblE 3HAaHUS Il OObSICHEHHS
OMOJIOTHYECKHUX IMponeCcCoB U HBHGHI/If/’I, AT TIPUHATUSA TPAKTHYCCKUX
pelleHnit B MOBCEHEBHON KU3HHU B IeJIAX o0ecriedyeHus: 0€30MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOLIUX JIFOAEH, COOIOICHUS HOPM
IPaMOTHOTO TIOBEACHUS B  OKpYXarollel MNpUpPOJHOH  cpene;
IIOHUMAaHUE HeO6XO)II/IMOCTI/I HUCIIO0JIBb30BaHU )IOCTI/I)KGHI/Iﬁ

COBpCMCHHOfI OnoJIorun AJId pallMOHAJIBHOT'O MPUPOAOIIOJIb30BAHUA

YMeHnue pelmaTb 3JICMCHTAPHBIC OMOJIOTHYECKUe 3aaa4u, COCTaBJIATH

CXCMEI IICPEHOCA BCIICCTB U DHCPI'UU B SKOCHUCTCMAX (I_IGHI/I l'II/ITaHI/ISI)

YMeHue BBIIONHATH JIA0OpAaTOpHBIE M IpaKTHYeCKue paboThl,
coOmoaTh mpaBuwia mpu pabore ¢ ydyeOHBIM U J1a0OpaTOPHBIM

o0opynoBaHueM




YMeHne KpUTHUECKU OLEHUBATh U WHTEPIPETHPOBATh MHPOPMAIUIO
OHMOJIOTMYECKOT0 COJIEPIKaHUsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayyHO-IIONYJIsipHBIE MaTepUallbl);

? paccMaTpuBaTh ri100aJIbHbIC IKOJIOTUYECKUE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3ULIUIO
YMeHune co3aBatb COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 OMOJOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATUMHBIN arrapar OHOJIOTHH




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COlePKAHMS

buonorus xak HayKa

11

buomoruss — nHayka o >xuBOi mpupone. Ponb Ouomoruu B (opMHpPOBaHHU

COBpeMeHHOﬁ HaquOﬁ KapTUHBLI MUPA. CucremMa OHMOJIOTHYECKHUX HayK

1.2

MeTtoapl O3HAHUS KUBOM NMpUPOAb! (HAOIIOAEHNE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccu(ukalus, MOJCIUPOBAHUE, CTaTUCTHYECKas oOpaboTka

JTAaHHBIX )

JKuBnIe cuCTEMBI 1 X OpraHusanuysa

2.1

Xusble cucrembl (OGuocucTeMbl) Kak IpeaMeT usydeHus Ouosoruu. CoiicTBa

OuocucTeM U UX pazHooOpaszue

2.2

YpoBHM oOpraHuzanuu OMOCUCTEM: MOJEKYJISIPHO-TEHETUUECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIHN, MOMYISIIHOHHO-BUIOBOM, 5KOCUCTEMHBIN, OMOC(hEpHBIit

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMHYECKHM COCTaB KJIETKH. XHMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTBI. Boma u MUHCPAJIBHBIC  BCHICCTBA. cDyHKI_II/II/I BOAbI H

MHHCPAJIbHBIX BEHICCTB B KJIICTKC. HO}II[Gp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

benku. CocrtaB u crpoeHue O€nKOB. AMMHOKHMCIOTHI — MOHOMEPBI OEIJIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHCIOTBI. AMMHOKHUCIOTHBIM COCTaB.
YPOBHHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHYECKHEe CBoiicTBa OenkoB. buonorunueckue
¢byHKIMN OEIKOB.

®epMeHTHl — Onosiornueckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIN
HEeHTp, cyOctpatHas crenudpuuHocts. Kodepmentsl. Buramunsl. Otnuuums

(hepMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB

3.3

VYrieBoasl: MOHOCaxapuabl (II0K03a, pubo3a U Ae30Kcupr0o03a), AMcaxapHibl
(caxapo3a, J5akTo3a) W mToOJUcaxapuiabl (Kpaxmaji, TJIMKOTEH, IIeJUTI0I03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jlumuasl:  Tpuriuuepuabl, — crepouibl,  ¢dochomunuasl.  I'mapodunabHO-
rupopoOHbIe cBOHCTBa. buomormueckue ¢ynkuuu nunuaoB. CpaBHEHHE

YTJI€BOOOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB S3HCPI'n

3.4

Hyxneunoseie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIIEMHOBBIX




kuciot. Crtpoenune u ¢yakuuu JIHK. Crpoenme m ¢ynkmuun PHK. ATO:

CTpoeHue U (QyHKIUH

3.5

[uTosorust — Hayka o kietke. Knerounast reopusi. MeTo bl M3y4eHUsI KIETOK

3.6

Knerka kak 1enoctHas xwuBas cucrema. OOmye Npu3HAKW KIETOK: 3aMKHYTast
HapyxHass meMmOpana, Mosiekyisl JIHK kak reHermueckuil ammapar, cucreMa

cuHTE3a OenKka

3.7

Tunsl kIeTok: syKkapruoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUeckoi  kieTku. Kierounas crenka Oakrtepuit. CtpoeHHE
JYKapUOTHUECKOW KIIeTKHM. OCHOBHBIC OTIWYMUS PACTUTEIHHOM, >KMUBOTHOM M

IprOHOMN KIIETKH

3.8

[loBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, IJIMKOKAJIUKC, HX
¢bynkun. [Inazmarndeckas memOpaHna, e€ cBoiicTBa u pyHKimH. LluTorumazma u e
oprasouipl. OqHOMEMOpaHHbIE OPraHOUbI KJIETKU: 3HJOIUIa3MAaTHYECKas CETh
(OIIC), ammapat ['osnbmku, nu3ocoMbl. [lonyaBTOHOMHBIE OpraHOUABI KIETKH:
MUTOXOHJIpUH, MIacTuAbl. llpoucxoxneHne MUTOXOHAPUM M IutacTui. Bumasl
mwiactull. HememOpaHHbIE OpraHouibl KJIETKU: pUOOCOMBI, KJIETOYHBIN LIEHTP,

PECHUYKH, KTYTHUKHU. CDYHKHI/II/I OpPraHona0B KJICTKH. Bxmrouenns

3.9

SAnpo — perynsaTopHblii neHTp kieTku. CTpoeHue spa: saepHas 000J0YKa,

KapuoIuia3Ma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpaHCcOPT BELIECTB B KIETKE

>KH3H€I[€$[T€J'IBHOCTB KIJICTKH

4.1

OOmeH BellecTB, WIM MeTa0O0IU3M. AcCUMWIALUS (TUIACTUYECKUT OOMEH) H
JTUCCUMUIISIINSA (PHEPTETHUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO MpoIecca
Metabonu3ma. Tumel oOMeHa BeriecTB: aBTOTPO(dHBIN U rerepoTpodHblid. Pomb

(bepMeHTOB B OOMEHe BCIICCTB U NPCBpALICHUN SHCPI'UU B KIICTKE

4.2

®otocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakiun portocunresa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHMHTE3 UM CHOCOOBI TOBBIMIEHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIH.

XeMocuHTe3. XeMOCHUHTEe3upyrolue OakTepuu. 3HAYeHHE XEMOCHHTEe3a s

SKA3HU Ha 3eMiie

4.3

DHepreTU4YecKuii OoOMEH B KieTKe. PaciieruieHne BEIIeCTB, BBIACICHHE W
AKKyMYyJUpPOBaHUE DJHEPTrUM B KIETKE. OTambl HYHEPreTHYECKOr0 OOMEHa.
I'muxonus. bpoxkenue u ero Buabl. KuciopoaHoe OKHCIIEHHE, WKW KJIETOUYHOE

npixanue. O HeKTHBHOCTE SHEPreTHYECKOro 0OMeHa

4.4

Peakiun matpuyHoro cunresa. I'enernyeckas nnpopmanus u JJTHK. Peanuzanus

TeHETUYECKON HMH(pOpManMK B KiIEeTKe. [ €HEeTHYECKHWH KOJ M €ro CBOMCTBA.




Tpanckpunius — marpuunbiii cuate3 PHK. Tpancmsiiuss — O6uocunTes Oenka.

Komuposanue amuaokuciot. Pois pubocom B 6uocunrese Oenka

4.5

Hexnerounsie ¢gopmbl xku3Hu — BUpPYCHL. Mctopus oTkpeiTusi Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS W IKU3HEACATEIHHOCTH BHUPYCOB.
bakrepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M YEIIOBEKa, BBI3bIBACMEBIC
Bupycamu. Bupyc ummynoznedunura yenoseka (BUY) — Bo30ynaurens CITHda.

[Mpodunaktrka pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUH

PasMHOkKEeHME U MHIUMBUYAIBHOE PAa3BUTHE OPraHU3MOB

5.1

Knerounslii WK, WM KU3HEHHBIM IMKI KiIeTku. MHTepdaza u MHTO3.
[Ipoueccel, mpotekaronyie B uHTEepdase. Pernmukanus — peakmusi MaTpUIHOTO
cunteda JIHK. Crpoenune xpomocoMm. XpoMOCOMHBIH HAO0Op — KapUOTHIL.
JIMMIIONAHBIE UM TalJIOMJIHBIM ~ XpOMOCOMHBIE  HAOOpbl.  XPOMATUIBL.
[uToslornyecknue OCHOBBI PA3MHOKEHUS W HMHAUBUIYAJIBHOIO PpPa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum murosa. IIponeccel, nmpoucxonsdinue Ha

Pa3HbIX CTAAUAX MHUTO34a. buonornueckuii CMBICIT MUTO3a

5.2

@®opMbl pa3MHOKEHHUs] OpPraHU3MOB: Oecrojioe U mosioBoe. Buabl Gecronoro
pasMHOXEHHUs: [eJIeHUEe HaJBOE€, IIOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HUckyccTtBenHoe

KJIOHUPOBAHUC OPTaHMU3MOB, €TI0 3BHAUYCHUC IJIA CCIICKIIUN

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTIUYHS OT OECIOI0TO.
Meiio3z. Cragum wMeioza. Ilpomeccel, mpoucxoisdiMe Ha CTaausIX Meno3a.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmsica u

3HaYEeHNE MEN03a

5.4

I"ameTorenes — npouecc 00pa30BaHMs MOJOBBIX KJIETOK Yy KMBOTHBIX. [Tos0BbIE
JKeJe3bl: CEMEHHUKU U anyHMKH. OOpa3oBaHMe U Pa3BUTHE IMOJIOBBIX KJIETOK —
raMmer (criepMaTo30u]l, SHIEKIeTKa) — cepMarorene3 u ooreHe3. OcoOeHHOCTH

CTpPOCHUS AUIEKIIETOK U criepMaTo30u10B. OmtogorBopenue. [lapreHorenes

5.5

WupuBuayansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHANIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX >KHBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreses. IlocramOpronansHOe pa3Buthe. Tumsl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HempsiMoe (JIMYMHOYHOe). BnusHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE
YPOZCTBA.

Poct n pa3ButHe pactennii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTauu pa3sBUTUSA

HaCJIe[[CTBeHHOCTI: 1 UBMCHUYUBOCTH OPraHU3MOB




6.1

[Ipenmer u 3amaum reHeTUKU. MIcTOpus pa3BUTHUS T€HETUKH. BKiiag poccuicKux
U 3apyOexHBIX YyUYCHBIX B pa3BUTHE TEHETHUKH. METOAbl TEeHETHKHU
(TMOpUIOTOTUYECKUH, LUTOT€HETUYECKH, MOJICKYJIIPHO-T€HETUYECKU ).
OcCHOBHbBIE r'€eHEeTUYECKHE MOHATHS. [ eHeTnYeckas CHMBOJIMKA, UCTIOIb3YyEeMasl B

CcXeMax CKpelMBaHUuI

6.2

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, ycTaHOBJIeHHbIe [. MeHnenem.
Mounorubpuanoe ckpeniBaHue. 3akoH eAUHOooOpa3us THUOPHUIIOB IEPBOTO
nokoneHus. IlpaBwio [1OMUHHpOBaHUA. 3aKOH pPAaCIICIUICEHHUS IPU3HAKOB.
['unioresa unctorsl ramer. [losIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JurubpuaHoe ckpelMBaHve. 3aKOH HE3aBUCHMOI'O HACJI€IOBAaHUS MPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBAaHMS. AHAIU3UPYIOILIEE
ckpeuuBanue.  Mcnonb3oBaHHE — aHANM3HUPYIOLIETO  CKpEIIMBaHUS Ui

oIpeziesieH!s] TeHOTUIIa 0co0u

6.3

CuemnieHHOe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HaclleIoBaHUIO TeHOB. HapymeHue cLeIuieHuss TE€HOB B pe3yJbTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HacleACTBEHHOCTH. ['eHeTndeckue
KapThl.

I'enetnka mosia. XpoOMOCOMHOE OIpeJesieHHue Mosa. AyTOCOMBI M IIOJIOBbIE
XPOMOCOMBEI. I'omorameTHble H TeTCPOraMCTHLIC OpPIraHU3MBI. HaCJ'IeI[OBaHI/Ie

MMPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

6.4

N3menunBOoCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs WM HACJEICTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHOW HW3MEHYMBOCTU. BapualMoHHBIM psag M BapUallMOHHAA
kpuBad. Hopma peakumn npuszHaka. KonnuecTBEHHBIE M KaueCTBEHHbIE

IIPU3HAKH U UX HOpMaA pCaKIuu. CsoiicTBa MOHH(bHKaHHOHHOﬁ HU3MCHYHBOCTH

6.5

HacnencrBennasi, wiM TeHOTUIMYECKas, W3MEHUMBOCTh. KomOuHaTuBHAs
M3MEHYMBOCTb. Melo3 U TMOJIOBOM TMpolecc — OCHOBAa KOMOMHATHUBHOM
M3MEHYMBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kiaccupukamuss MyTalnui:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYUHBI MyTauuid. MyrareHHbie
(hakTophl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBEHHON n3MenunBoctu H.M.

Basuiiosa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YyeJIoBeKa: reHEeaJIOTUUCCKUH, OJIM3HEIIOBBIH, IIUTOIrCHETUYCCKUM,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OmpeaeleHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
rmomomipio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS dYeIOBEKa: T'CHHEIC
00se3Hu, OONIE3HU C HACJIEICTBEHHOW MPEIPaCIOIOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. Comaruyeckue M TeHepaTHBHbIE MyTauMu. [IpuUHIMIBI 370pOBOTO




oOpa3a JKW3HM, JUATHOCTUKH, TPODHUIAKTHKH W JICYCHHUS TEHETUYCCKUX
OoJie3He. MearKO-TeHeTHYeCKOe KOHCYIbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKOMN

TFCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUUICCKUX 3a00JIeBaHUM YCIOBCKA

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

Cenekuusi Kak Hayka W Tpoliecc. 3apoKIeHHE CEJIEKUUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTOOOpasus
KYJIbTYPHBIX pacTeHuil. LIeHTphl MpOUCXOXKIEHUSI JOMAIIHUX KUBOTHBIX. CopT,

110po/1a, MITaMM

7.2

CoBpeMeHHbIE METOJbI CEeJNEKIMU. MacCOBBII M WHAMBUIYAIbHBIH OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpeuBaHue — MHOpUIMHr. Yucrtas auHusa. CKpeUlMBaHHWE YHUCTHIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuia. HepoJicTBeHHOE CKpeluBaHue — ayTOPUIUHT.
OtnanéHHas ruOpuaAM3anus W e¢ ycrmexu. VICKyCCTBEHHBIH MyTareHes u
IIOJIyYEHUE TOJUIIONIOB. J[OCTMKEHUS CENEKUHUH DPACTEHUH, JKUBOTHBIX WU

MHUKPOOPraHu3MoOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHaHnTHOW JIHK wm TpaHcrennpix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pactrenuii. KinoHupoBaHHE BBICOKOMPOIYKTHBHBIX  CEIIbCKOXO3SIMCTBEHHBIX
OpPraHU3MOB. DKOJIOTHUYECKHE U ATHYeckue mpobiembl. MO — reHeTHYecKu

MOI[I/I(I)I/II_II/IpOBaHHBIC OpraHnu3MbI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMUS

DBOJIOLMOHHAA OMOJIOTUS

11

DBOJTIOIIMOHHAS TEOPHS M €¢ MECTO B OMOJIOTHH.

CBuzerensctBa  3Bomouuu.  [lameoHTonoruueckue:  MOCIENOBATENBHOCTh
IIOsABJICHUA BHJIOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, TIIEPEXOAHBIC q)OpMBI.
buoreorpaduyeckue: cxonctBo W paznuuve ¢ayH u  (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U PA3INYMS SMOPUOHOB Pa3HBIX BHUJIOB
M03BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHBIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MCXaHHUM3MOB HACICACTBCHHOCTH W OCHOBHBIX META00IHYECKUX HYTCI\/JI Y BCECX

OpPraHU3MOB




1.2

OpomounonHass teopus Y.  [apBuna. [lpennocbulku  BO3HUKHOBEHUSA
napBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TIPU OTPAHMUYEHHOCTHU PECYPCOB, HEOMpeAesICHHAsS U3MEHUMBOCTD,

O0opn0a 3a CyIecTBOBaHHE, €CTECTBEHHBINH O0TOOD)

13

Cunrernueckas Tteopuss s3Bomonuu (CTD) U OCHOBHBIE €€ IOJIOKEHUS.

MuxposBontouus. [lonyisius kak eqMHAIA BUIA U IBOJIFOLUU

14

JBwxyue cuibl ((akTopbl) SBOJIIOLMU BHUJIOB B IpUpoie. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsinuoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIH 0TOOp — HanpaBisIOMUi GakTop
sBoOJIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yinbTaT 3Bomouuu. I[Ipumepsl
MPUCIIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M HAHOAIANTALINH.

Bun u Bunoo6pasosanue. Kputepun Buna. OcHoBHbIE (POpMBI BUJ000pa30BaHUS:

reor pa(bnquKoe, 9KOJIOTHYCCKOC

15

MakposBomroris. ~ DopMbel  dBoTIOIMU:  (DMIIETHYECKas,  JMBEPreHTHas,

KOHBEpIeHTHas, napajienbHas. HeoOpatuMocTs 3Boonuu

Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

2.1

JloHay4yHble IIPEACTABJIECHUS O 3apOKICHUM JKW3HU. HayuyHble Tunoresbl
BO3HMKHOBEHHS >KM3HU Ha 3emje: abuoreHe3 W MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
Hauanenbie stanbl 6monormyeckoi ssomrouuu. ['mnoreza PHK-mupa. Ilepsrie

KIJIICTKH U UX 5BOJIFOLIMA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPIraHU3MOB

2.2

Pa3Butue xu3nm Ha 3emie mo spam u nepuojnaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [laneosolickas spa u €€ mNepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHW, CHIYPUMCKUH, JI€BOHCKUM, KaMEHHOYTOJIbHBIMA, MEPMCKHUMU.
Me3o3oiickas spa v €€ Iepruo/Ibl: TPHACOBBIN, FOPCKHI, METOBOHA.

KaitHo3oiickass 3pa W e¢  TEpHOJBI:  TAJCOTCHOBBIN,  HEOTCHOBBIN,
AQHTPOIIOT€HOBBIA. XAapaKTepUCTUKA KIMMara W TeOJIOTMYECKUX MPOIECCOB.
OCHOBHBIE ATamNbl BOJIOIMH PACTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMoph o036l y
pacTeHUi U >KUBOTHBIX. [losiBI€HHME, paclUBET W BBIMHUpAHUE TPYII >KUBBIX

OpraHu3MOB

2.3

Cucrema OpPraHn4eCKoro Mupa KakK OTPaXCHHUEC  SBOJIIOLUU. OCHOBHEIE

CUCTCMATHUYCCKUC I'PYIIIBI OPTaHU3MOB

24

DBOJIIOLIMS YEJIOBEKA. AHTPOMOJOrMs Kak Hayka. Pa3BuTHE mpencTtaBieHU O

MPOUCXOXKACHUM deJoBeKa. MeToasl M3ydeHHs aHTpororeHeza. CXoacTBa u




pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymiue cuibl (pakTopsl) aHTpornoreHe3a. HacneacTBeHHAss U3MEHUUBOCTD U
ecTeCTBeHHbIH 0TOOp. OOIIEecTBeHHBI 00pa3 >KU3HU, W3TOTOBJICHHUE OPYIUI

TpyJa, MbIIIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: AaBCTPAIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAepTalbCKUil, YemoBek
pasyMHbIii. Haxoaku MCKOMaeMbIX OCTaHKOB, BPEMsl CYIIECTBOBaHUs, 00JIacTh

pacrnpocTpaHeHus, 00bEM T'OJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJBIINE PACHL: €BPOIECOUAHAs (€Bpa3HiicKas),
HEerpo-aBCTPaJIONIHAS (3KBaTOpHANIbHAS), MOHTOJIOUAHAsS (a3uarcko-
amepuKkaHckas). UepThl prCIOCOOIEHHOCTH NPEACTaBUTENIEH YETOBEUECKUX Pac

K YCIIOBHUSIM CyllIeCcTBOBaHMS. EAuHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Msbl U OKpYKarolas cpeia

3.1

DKoJorus Kak Hayka. 3ajadd U pas3zielibl SKOJIOrHU. MeTobl 3KOJIOrHnYecKUX
UCCIe0BaHMi. DKolornyeckoe MupoBo33penue. Cpenbl 00UTaHUs OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, IOYBCHHAs, BHYTPHOPraHU3MCHHAA

3.2

Okonornyeckne  (akropel.  Knaccubukamuss — skojorumyeckux — (pakTopos:
abuoTuueckre, OMOTHYECKHE UM AaHTPOIOTeHHbIEe. JlelcTBHE JKOJOTHUECKUX

(hakTOpOB HA OPraHU3MBI

3.3

AbGuotnyeckue (GakTophl: CBET, TEMIEpaTypa, BIAXHOCTb. DOTONEPHUOIU3M.
[Ipucniocobnennss  OpraHM3MOB K  JIEHCTBHIO  aOMOTHYECKMX  (haKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue Qaxtopbl. Bumbl OMoTHYECKMX B3aMMOJIEHCTBMNA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAJIM3M, HEWTpaiau3M. 3HaueHHe  OHOTHYECKUX

B3aHMOJCHCTBUM IS CyHICCTBOBAHUA OPIraHU3MOB B IIPUPOAHBIX COO6H.ICCTB8.X

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKHU MMOMmyJIsAHH. OcHoBHEIE IIOKa3aTein
nomyJjdanuu: 4YUCICHHOCTb, IINIOTHOCTH, POXKAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJuHaMmuka 4uciIeHHOCTH MOMYJISIUU U €€ PeryIsus

COO6H.ICCTB& 1 OKOJOTHUYCCKUE CUCTCMBI

41

CooOmiectBO  opraHusmMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-nomuHanTel. CBsi3m B

OnoIeH03€e

4.2

Okonorndeckne  cucteMmbl  (3kocuctembl). [lonstne 00 9SKocucreMe W




ouoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYIIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemecTB U OTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muimieBbie) ypOBHM dKocucTeMbl. [luieBble LieU U CETH.
OcHOBHBIE TIOKA3aTeNM HSKOCHCTEMBI: OHOMacca, MPOAYKLHUSA. ODKOJIOTHYECKHE
MUpaMHUIIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOWCTBa 3KOCHCTEM:

YCTOWYHBOCTb, CAMOpPETYJIALUs, pa3BuTHe. CyKieccus

4.3

[Ipupoanble 3K0oCcHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCHUCTEMA XBOMHOTO WU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOreHHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO0IKOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCHCTEM.
buopa3noobpasue kak ¢axkTop ycroduuBoctH sKocucteM. CoxpaHeHue

OHMOJIOrMYecKOro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omochepe. ['panunpl, coctaB U CTPyKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH OMOCHEpHl Kak
ro0anpHOM 3KOCcHCTeMBbl. JIMHAMHYeCKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemeCTB W OHOTCOXUMHUYECKHE IHKIBI DJIEMCHTOB

(yrnepona, azota). 3oHanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoseuecTBO B Onocdepe 3eMian. AHTPOMOTeHHbIE U3MEHEHUs1 B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAILHOTO  YOPAaBICHHUS MPUPOJHBIMU  pecypcaMH U UX

HUCIIOJIB30BaHUC. I[OCTI/I)KeHI/I}I OMOJIOTHH U OXpaHa Mprupoabl




YYEBHO-METOAUYECKOE OBECMNEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYEHUKA

Knacc YMO
basa

10
Buonorua. O6buwan 6uonormna. 10 — 11 knaccol. KameHcknii AA.,

KpukcyHos E.A., NaceyHukK B.B.

2020r.

Buonorua. O6uwan 6uonormna. 10 — 11 knaccol. KameHcknii AA.,
11 KpukcyHos E.A., MNace4vHuk B.B.

2020r.

METOAMNYECKUE MATEPUAJbI ANA YYUTENA

1. Buonoruma. O6wan 6uonoruns. 10 — 11 knaccol. KameHcknin A.A., KpnkcyHos E.A., MNaceyHuk

B.B.

2. MeToamyeckne pekomeHaaumm gns nposeaeHma 1abopaTtopHbix paboT no 6uonorum

obopynoBaHua Releon (Touka pocra).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH

HUHTEPHET

1.BubanorteKka no buonorumn
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.htm|%3Fhref%3Dhttps%3A%2F%2Fall
best.ru%2Fbiolog.htm&cc key=

1. TIpoexT Bcs Ouonorus
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A
%2F%2Fwww.ebio.ru%2Findex-1.html&cc key=

2. DIeKTpOHHBIC YUYEOHUKH 10 OHOJIOTUH
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A
%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key=

3. CcChLIKH Ha 6I/IOJ'IOFI/I‘-ICCKI/IG CaAWTEI IO pasaciam
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A
%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key=



https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Fallbest.ru%2Fbiolog.htm&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Fallbest.ru%2Fbiolog.htm&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-1.html&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-1.html&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key

4. BupryanbHas o0pazoBartenbHas 1abopaTopus
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A
%2F%2Fwww.virtulab.net%2F&cc_key=

5. CaiitT uHTEpHET YPOK
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3
A%2F%2Finterneturok.ru%2F&cc_key=

6. IIpu moxrorosku k OI'D u ETD

https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2F
www.cellbiol.ru%2F&cc key=
7. Poccuiickas 31eKTpoHHas mKosa- ouomnorus https://resh.edu.ru/subject/5/

8. ILudposas nadoparopus Releon o 6uonornu Ha 6a3e ToUKM pocTa.
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https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.cellbiol.ru%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.cellbiol.ru%2F&cc_key
https://resh.edu.ru/subject/5/
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