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MNOACHUTEJIBHASA 3AIINCKA

IIpu paspaboTke mporpaMMbl TIO OHWOJOTHU TEOPETHUYECKYI0 OCHOBY IS
OTIpEeNIeICHUs] TOAXO0J0B K (OPMUPOBAHUIO COJEpKaHHS Y4eOHOTO TpenMeTa
«buosiorus»  cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJICH, ColepKaHusl, pe3yJIbTaTOB 00y4YeHUs U TpeOOBaHUIA
K YPOBHIO TIOJTOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOIMX IENSIX M MPUHITUTIAX,
XapaKTEPHU3YyIOMINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEAHETO  OOIIero
oOpazoBanusi B Poccuiickoit ®Deneparnuu, a TakkKe TMOJOKEHUS O CIeupUKe
Ouonoruu, e€ 3HAYEHWW B T[IO3HAHMM SKUBOM TIPUPOABI U OOECreueHUu
CYIIIECTBOBAaHMS 4YenoBeueckoro ooOmectBa. CoOrilacHO Ha3BaHHBIM ITOJIOKCHHSIM,
OTIpe/IeICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

IIporpamma 1o Omosioruu IaéT MpeicTaBiICHUE O IEeNIx, 00 oOIel cTpaTerun
0oOy4eHHs, BOCIIUTAHUS M PA3BUTHUSI OOYHAIOIINXCS CPEACTBAMHU y4eOHOTO MpeaIMeTa
«buonorusy, onpenenser o0g3aTeNbHOE MPEAMETHOE COIEpPKAaHUE, €r0 CTPYKTYpY,
pacmpeneiieHde IO paszieiiaM W TeMaM, PEKOMEHIYEMYIO IIOCIIeI0BaTEeIbHOCTh
U3y4YCHHUST y4eOHOTO MaTepHaia ¢ YIETOM MEKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX
CBs3€H, JIOTMKM OOpa30BaTeIbHOTO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs.

B nmporpamme mo OMOJIOTHH TaK)Ke YYHUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM U TPEAMETHBIM pe3yibTaraM OOy4YeHHUS B
(GbopMHUPOBAHNY OCHOBHBIX BHJIOB y4E€OHO-TIO3HABATEIHHOU NEATEIHLHOCTH/yU4eOHBIX
JENUCTBUN 00YyYaIONTUXCs IO OCBOCHUIO COJIEPKAHUS OMOJIOTUYECKOT0 00pa30oBaHUsI.

B nporpamme mo 6mosiorun (10—11 kmacchel, 0a30BBIil YpOBEHb) peaiM30BaH
NPUHIIMI TIPEEMCTBEHHOCTH B M3yYCHHHM OWOJIOTHH, Ojarojgaps 4YeMy B HEH
IPOCMAaTPUBACTCS  HANPABJICHHOCTh HAa  pa3BUTHE 3HAHWH, CBA3aHHBIX C
dbopMHUpOBaHNEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAITUN
JMYHOCTH, IKOJIOTHYECKOTO MBIIUICHUS, TPEICTABICHUNA O 3JJOpOBOM 00pa3e KU3HU
U OepeXHbIM OTHOILIEHHWEM K OKpY’Karoleu mpupomHoit cpexae. [loatomy Hapsamy c
U3y4eHUEM OOLIEOMOIOTUYECKUX TEOpUM, a TaKK€ 3HAHMM O CTPOEHUU IKUBBIX
CHUCTEM pPa3HOTO paHra M CYNTHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IPOIIECCOB B
IporpaMme Mo OMOJIOTHH YJIEICHO BHUMAaHUE MCTIOIb30BAHUIO MOJYYCHHBIX 3HAHHUMA
B TIOBCEAHEBHOM >KM3HM [UIS pELICHUS TPUKIAJAHBIX 3a7a4, B TOM YHCIE:
npo(HIaKTUKNA HACICACTBEHHBIX 3a00JICBaHUN 4YEIOBEKA, MEIUKO-TCHETHUYECKOTO
KOHCYJIbTUPOBAHUs, OOOCHOBAaHUS SKOJOTHYECKH II€JIeCOO0pPa3HOTO IOBEIACHUS B
OKpYXaruel NPUPOAHOM Cpele, aHAIN3A BIHMSHUS XO3SMCTBEHHOW IEATEIBHOCTH
YeJioBeKa Ha COCTOSHUE NPHUPOAHBIX M HMCKYCCTBEHHBIX JSKOCHUCTEM. Y CHUIICHHE
BHUMAaHMsSI K TPUKIAJAHOW HANpaBICHHOCTH Yy4eOHoro mpenmera «buonorus»
MIPOJIUKTOBAHO HEOOXOJMMOCTBIO OOECIEUCHHsS] YCJIOBUHM ISl PEIICHUs OJHON U3
aKTyalbHBIX  3a7a4  IIKOJBHOTO  OMOJOTHYECKOTo  oOpa3oBaHWs, KOTOpas



npeamnoyiaraetT (popMHUpPOBaHUE Y OOYYAIOIIUXCS CIIOCOOHOCTH aJalTHPOBATHCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeHEro o0I1ero oopa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona oGecnieunBaetr (HOpMUPOBAHHE y OOYYAIOUIUMXCS MPEACTABICHUNA O Hay4YHOI
KapTUHE MUpa, pacmupseT W o0000m@aeT 3HAaHWS O IKUBOW Tpupozae, e€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHuM3alMd M HSBOJIIOLUUH, CO3AAET
YCIJIOBHUS JIJIS: TIO3HAHUSA 3aKOHOB >KMBOU MPUPOJIbI, opMUpOBaHUs (HYHKIIMOHATIBHOM
IPaMOTHOCTH, HaBBIKOB 3JI0pPOBOr0 M 0€30MacHOro o0pasa *KU3HH, KOJIOTHYECKOTro
MBILIJIEHUS, UEHHOCTHOIO OTHOIIEHHUS K )KMBOU MPUPOJIE U YEIIOBEKY.

Bonbuioe 3HaueHne OHOJIOTHS UMEET TAKXKEe JUIsl PEIICHUS BOCIUTATENIbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEHETO 00IIero 00pa3oBaHUs, COIMAIU3AIUN 00YUYaIOIIUXCS.
N3yuenue ounonoruu oOecreynBaer yCIIOBHUS JUISI dbopmHpoBaHUs
WHTEJUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX ¥  HUH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpPbl, CIHOCOOCTBYET HHTErpalid OWOJIOTMYECKUX 3HAHUM C
MIPEICTaBICHUSIMH U3 APYTUX y4€OHBIX MPEIMETOB, B YACTHOCTH, PUBHKHU, XUMHH U
reorpaguu. Has3BaHHbIE TMOJOXKEHHUS O TMpeIHA3HAYCHUH Y4EeOHOTO TNIperIMeTa
«buonorus» cocraBWIM OCHOBY [UIsl ONpENETEHUsT MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHMIO €TI0 COJIEPKaHUs, IPEICTABIEHHOTO B IPOrpaMMe MO OMOJIOTHH.

Ot60p coxmepxkanust yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUN KyJbTypOCOOOpPAa3HOTO MOAX0Aa, B COOTBETCTBUHU C
KOTOpPbIM 0OydYarouiuecss JOJIKHBI OCBOUTH 3HAHUSI W YMEHUS, 3HAUYUMBIE IS
(dopMHpoBaHus OOUIEH KYJIbTYpbl, ONPEAEIAIONINE aJIeKBaTHOE MOBEICHUE YETIOBEKA
B OKpY’Kalolllell MPHUPOAHON cpene, BOCTpeOOBaHHBIC B MOBCEIHEBHON KHU3HU U
paKTUYeCKON aesTenbHOCcTH. Ocoboe MECTO B 3TOH CHUCTEME 3HAHWM 3aHUMAIOT
AJIEMEHTBl  COJIepKaHUsl, KOTOphIE CIY>KaT OCHOBOM s (OpPMHUPOBAHUS
IPE/ICTaBIICHUI O COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHHE MUPA U LIEHHOCTHBIX
OpUEHTalUUAX JIMYHOCTH, CHOCOOCTBYIOIIMX TIyMaHU3allUd  OHOJOTHYECKOIO
00pazoBaHUsl.

CTpyKTypupoBaHHe COJEpX)aHUs Y4YyeOHOro MaTepuajga B Iporpamme IO
OMOJIOTUM  OCYIIECTBIEHO C YYETOM TMPUOPUTETHOIO 3HAYEHHUsS] 3HAHUU 00
OTJIMYUTENbHBIX OCOOEHHOCTSIX JKUBOW MPHUPOJIBI, O €€ YPOBHEBOH OpraHU3alUUd U
3BOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIEAYIOIINE COJepKaTelibHble JuHUU: «buomorus kak Hayka. MeTojsl
Hay4yHOro mno3HaHus», «Kierka kak Owonoruueckas cuctemayn, «OpraHuszM Kak
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpasve OpraHH4YeCKOro MHpPay,
«OBOJIOLMS KUBOW MPUPOABD, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wusyuyenuss yueOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHME  OOyYaloUmIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHu3alliy >KUBBIX CUCTEM PA3HOTO paHTa U MpUOOpPETEHUE YMEHUHN UCTIOIb30BaTh
9TU 3HAHUS AJIs TPAMOTHBIX JEUCTBUM B OTHOIIEHUH OOBEKTOB >KUBOW MPUPOJBI U
pELIEHUS PAa3IMYHbIX )KU3HEHHBIX TPOOJIEM.



JlocTibkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 06a3oBoM
ypOBHE 00ecreunBaeTCs peleHuEeM CIIeAYIONINX 3a/1a4:

OCBOEHHE O0YYarOUIMMHCS CUCTEMbI 3HAaHUI O OMOJIOTMYECKUX TEOPHSIX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaxX, CIyXKalux
OCHOBOW Jyisi (hOPMHUPOBAHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOU
KapTUHE MHpa, O METOoAaX HAYYHOrO [IO3HAHUS, CTPOCHUM,
MHOTO00pa3u M OCOOEHHOCTSX MKHUBBIX CHCTEM pPa3HOr0 YpOBHS
OpraHu3alliy, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOI0THH,

dbopMupoBaHre y 00ydarOmMXCcs MO3HABATEIbHBIX, HHTEIJICKTYJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B TMpOIECCe aHalu3a JaHHBIX O IMyTIX
pa3BUTHUS B OMOJOTUM HAYYHBIX B3IJISI0B, UIEH U TOJAXOJ0B K U3YUCHUIO
YKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJICHHE Yy OOydJaronmmxcs oOmeld KyJIbTyphl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, pPa3BUTHE YMEHUN OOBSICHATH W OIEHWBATH SIBIICHUS
OKpY>Karolero MUpa >KUBOW MPUPOALI HA OCHOBAHWM 3HAHHMI WM OIIBITA,
MOJIYYEHHBIX TIPU U3yYCHUN OMOJIOTUH;

dbopmupoBaHrue y OOYYaIOMIMXCS YMEHUW WLTIOCTPUPOBATH 3HAUCHHE
OMOJIOTUYECKNX 3HAHUW B TPAKTUYECKON JESITEIbHOCTH YETOBEKa,
pa3BUTUHU COBPEMEHHBIX MEIUIMHCKHUX TE€XHOJIOTUI "
arpoOMOTEXHOJIOTHIA;

BOCIUTAHUE YOEKIEHHOCTU B BO3MOKHOCTH TO3HAHUS YETIOBEKOM
KUBOW MPUPOJIBI, HEOOXOIUMOCTH OEPEKHOr0 OTHOIIECHUS K HEH,
COOMIONIEHNs JTHYECKUX HOPM TIPH TPOBEACHUH OMOJIOTUYECKHX
HCClIe0BaHUM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUHW JJISl MOBBIMIEHUS] YPOBHS
AKOJIOTMYECKOM KYJbTYPBI, TUISt dbopmupoBaHus Hay4YHOTO
MHUPOBO33PEHUS;

npUMEHEHUE NMPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHON KU3HU
JUISl OLEHKH TIOCJIEACTBUU CBOEH JEATEIBHOCTH IO OTHOUIEHUIO K
OKpYy’Xalolllel cpele, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHME U
cobiroieHue Mep MpopUIaKTUKU 3a00JIeBaHUM.

B cucreme cpennero oOmiero o6OpaszoBanusi «buosnorus», u3zydaemas Ha
0a30BOM ypOBHE, SIBISIETCS O0S3aTENIbHBIM YYEOHBIM TIPEIMETOM, BXOMSIIMNM B
COCTaB MpeaMeTHoM o0aacTu « EcTecTBeHHO-HAyUHbIE TIPEIMETBD.

JIns u3ydeHus: OMOJIOrMM Ha 0Aa30BOM YPOBHE CpPEHETO 00IIero oOpa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kimacce — 34 gyaca
(1 gac B Henemto).



COJEPXAHME OBYUYEHUA
10 KUIACC

Tema 1. buosiorust kKak Hayka.

buonorusa kak Hayka. CBA3b OMOJIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMH H
APYTUMU €CTECTBEHHBIMU HayKamH, (pumocoduei, 3TUKON, 3CTETUKON M TMPaBOM.
Ponw Guonoruu B opMHpOBaHUM COBPEMEHHOW HAay4YHOW KapTWHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroapl MMO3HAaHMS >KUBOW NpHUpPOAbl (HAOMIOAEHUE, SKCIIEPUMEHT, OMKCAHUE,
u3MepeHue, Kiaccupukaius, MoJeIUpOBaHue, CTAaTUCTHYECKast 00pabOTKa JaHHBIX).

JdemoHcTpanuu:

[Toptpertsr: Y. dapBun, I'. Mennens, H. K. Konbios, /[xx. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie U NpakTHYeCKHe padoThI:

[Ipaktiueckass padora No 1. «Jcmonp3oBaHWE pPA3IUYHBIX METOJOB IMPH
U3YYCHUH OMOJIOTHYECCKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTeMbI U X OPraHU3aIMs.

XKusble cucteMbl (OMOCUCTEMBI) Kak MpeAMET M3ydeHus: Oouosnoruu. OTiauuue
YKUBBIX CUCTEM OT HEOPTAHUYECKOW MMPUPOJIBI.

CaoiicTBa OMocHCTEM U MX pa3HOOOpaszue. YPOBHU OpraHu3alid OMOCHUCTEM:
MOJICKYJIAPHBIN, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISAIIMOHHO-BUAIOBOM,
AKOCHCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMoCEPHBIA.

JdeMoHcTpanuu:

Tabmuupbl 1 cxeMbl: «OCHOBHBIE MPU3HAKU >KU3HW», «YPOBHU OpraHU3alUd
YKABOM IIPUPOIBI».

O6opynoBanue: moaenb Mosiekysl JIHK.

Tema 3. XumMmnuyeckuii cOCTaB U CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KIIETKHM. XHMHUUYECKUE DIJIEMEHTBI: MaKPOIJIEMEHTHI,
MUKPO2JIEMEHTBI. Bo/ia 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMM BOABI W MHUHEpPAJIBHBIX BewecrB B kieTtke. [lomnep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
Hesamenumble ¥ 3aMEHMMBbIE AMUHOKHCIIOTBI. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPhI ~ OCNMKOBOW  MOJEKynbl (TIEpBUYHASl, BTOPUYHAS, TPETUYHAS W
YeTBEPTUUHAS CTPYKTypa). XUMUYECKUE CBOMCTBA 0eIKoB. bruonorndyeckue GyHKIMH
OEJIKOB.

depMeHTbl — OHonornyeckue karanuzaropbl. CTpoenue (epMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas crneuupuunocts. Kodepmentel. Butamunsl.  OTianuuns
(EepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.



VYrieBoabl: MOHOCaxapuabl (TJIIOK03a, pubo3a U 1e30KCUpr003a), JUcaxapuibl
(caxapo3a, JaKkTo3a) M MoJUcaxapuibsl (Kpaxmanu, TJWKOIeH, LEeJUTI0J03a).
buonornyeckue pyHKIMU YTI€BOIOB.

Jlunuasl:  Tpurnuuepunsl,  Gochonunuasl, crepounbl. ['mapodunabHO-
ruapodobHbIe cBolcTBA. buonorndyeckue Gpyukmuu munuaoB. CpaBHEHUE YTIIEBOIOB,
O€JIKOB U JINMIUOB KaK UICTOYHUKOB SHEPTUU.

HyxneunnoBeie kucnotel: JIHK wu PHK. Hykneotuasr — MOHOMEpBI
HyKi1euHOBBIX KucioT. Ctpoenue u ¢pynkuun IHK. Crpoenune m ¢pynkuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIHM.

Hwuronorus — Hayka o kiuertke. Kinerounas teopusi — nmpuMep B3aUMOACHCTBUSA
uzeil 1 PakToB B HAYYHOM MMO3HAHUHU. MeTObl U3YUYEHUS KIICTKH.

Krnerka kak nenoctHas xuBasi cucreMma. OOlue MpU3HAKU KIIETOK: 3aMKHYTas
Hapy»Has MmemOpaHna, MmosiekyJsbl JIHK kak renernueckuil annapar, cucreMa CUHTE3a
Oenka.

Tunsl KJIETOK: dyKapuoTHUYecKas U npokapuoTuieckas. OCOOEHHOCTH CTPOCHHUS
npokapuotudyeckoi  kietkd.  Kierounass — crenka — Oakrepuit.  CTpoeHue
AYKApUOTUYECKOU KJIETKU. OCHOBHBIE OTIMYMS PACTUTENILHOM, dKUBOTHOM U TPUOHOM
KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJIUKC, MX
¢bynkuuu. [Inasmatuueckas memOpaHna, e€ coiictBa U pyHkiuu. [{utomnasma u eé
opraHounbl. OnHomeMOpanHble opraHounbl kietku: OIIC, ammapar [Nonbmxw,
an30coMbl.  [loyaBTOHOMHBIE OpraHOMABl KIJIETKH: MUTOXOHJPHUHU, IUIACTHUJBL.
[IpoucxoxneHne MUTOXOHApUM u 1uiacTua. Bunael mnactun. HememOpaHHbIe
OpPraHouAbl KJIETKU: pUOOCOMBI, KJIIETOYHBINA LIEHTP, LIEHTPUOIN, PECHUYKH, KTy TUKH.
QyHKINHU OPraHOUIO0B KIETKU. BKItoueHus.

SAnpo — perynstopHbli 1eHTp kieTku. CTtpoeHue sifpa: siaepHas 000J0uKa,
KAapHOIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IInelinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Juarpammel: «PacrnipenesieHue XUMUYECKHUX 3JIEMEHTOB B HEKUBOW IIPUPOJAEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B JKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepmoanueckass TabiMila XUMHUYECKHX BJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BOJbD, «brocunres Genka», «CTpoeHre MOJIEKYJIbI OenKay,
«Ctpoenue ¢epmenta», «HyknennoBwie kuciotbl. JIHK», «CTpoeHue Momekysibl
AT®», «CtpoeHue 3yKapHOTHYECKOH KIETKW», «CTpPOEHHE MKUBOTHOU KIETKW»,
«CTpoeHHE pacTUTENBbHOW KIETKH», «CTpoeHHE NPOKAPUOTHYECKON KIETKN»,
«Ctpoenue sazipa KIEeTKn», « Y IIeBOAb, «JIMmuasD.



OOopynoBaHue: CBETOBOM MHMKPOCKOI, O0OOpYyJIOBaHWE JUIsl TMPOBEICHUS
HAOJIIOICHUM, W3MEPEeHMM, HKCIEPUMEHTOB, MHKPOINpENapaThl pPacTUTEIbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

JlaGoparopHass pabora Ne 1. «M3ydyeHue KaTanUTHYCCKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

JlabopatopHas pabora Ne 2. «3yueHune cTpoeHust KJIETOK pacTeHUH, >)KUBOTHBIX
U OaKkTepuil MoJL MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u UX OMUCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTa00IM3M. AcCUMIIIANMS (TUIACTHYECKUN OOMEH) U
TUCCUMWJIISIIUSL  (PHEpreTHYeckuidi OOMEH) — JBe CTOPOHBI €IMHOro Ipoliecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHMS BEIIECTB M HDHEPrMUM B TMOHUMAaHHUHU
MeTaboau3ma.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBIA B TeTepoTpodHBIA. Poib dhepMeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunTe3. CBeToBas U TeMHOBas a3bl poTocuHTe3a. Peakuuu porocuHTe3a.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaueHUE (POTOCHHTE3a MJisd JKU3HU Ha 3emIle.
Bnusitnue ycnoBuiéi cpenbl Ha  POTOCHMHTE3 U CHOCOOBI  TOBBIINIEHUS  €T0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XEeMOCUHTEe3Uupylonme OakTepuu. 3HAYCHHE XEMOCHHTE3a s
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTKe. PaclieryieHne BENIeCTB, BbIJEICHUE U
AKKyMYJIUPOBaHUE PHEPTUU B KJIETKE. JTalbl SHEPreTUYecKoro ooMeHa. ['nmukonus.
bpoxenune u ero Buugbl. KuCIOpOOHOE OKHCIEHHE, WIM KJIETOYHOE JIBIXaHHUE.
OxucnurensHoe GocopunupoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknuu marpuuHoro cuHre3a. [enermueckas wuHdopmauus u JIHK.
Peanuzanust reneruyeckoid uHbopMmanuMu B KieTke. ['eHeTHYecKUi KOl U €ro
cBoiictBa. Tpanckpumius — marpuunbiii cuate3 PHK. Tpaucmsmus — OuocuuTes
Oenka. Oranbl TpaHcuanuu. KoaupoBanue amuHOKUCIOT. Pons pubocom B
O6uocuHTese Oernka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mcropust otkpbiTust Bupycos (/1. .
NBanoBckuit). OcCOOEHHOCTH CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX U YEIIOBEKA, BI3LIBAEMBIC BUPYCAMHU.
Bupyc ummynonedunmra uenoexka (BUY) — Bo3Oymurens CIIWa. O6parnas
TpPaHCKPUIIMS, peBepTa3a u unTerpasa. [Ipodunakruka pacnpocTpaHeHHs] BUPYCHBIX
3a00sieBaHUM.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. 1. Usanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Xiopormiacty, «Dorocuntedyn, «Crtpoenue JHK»,
«Ctpoenue u (yHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnyeckuit Koy,



«Bupyco», «bakrepuodarn», «Ctpoenue u sxku3HeHHbIM 1uka Bupyca CIIN/a,
6akrepuodaray, «Permukarus [JJHK».

Ob6opynosanue: Moaenu-anmaukanuu «Yasoeune [HK u Tpanckpunmmsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Mmojeib cTpykrypsl JJHK.

Tema S. Pa3MHoOKeHHe U MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbi 1Mk, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mporekaromue B uHHTepdaze. Pemnmukamus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenune xpomocom. XpoMOCOMHBIM HabOp — KapUOTHII.
JIMTUIOMIHBIN U TatuIOnIHBIA XpOMOCOMHBIE Ha0Oopbl. XpoMatu bl LluTomornueckue
OCHOBBI Pa3MHOKEHUS U UHAUBUIYAIBHOI'O PAa3BUTHs OPraHU3MOB.

Henenue knetkn — muto3. Cragum murtosa. [Iporecchl, MpoucXonsiive Ha
pPa3HBIX CTAIUSAX MUTO3a. BHOTOTUYECKHUIN CMBICI MUTO3A.

[Iporpammupyemasi rubesb KJIETKUA — aromnTo3.

®opmbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe W mojioBoe. Bumpl Gecrnosoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, I[I0YKOBAaHME OJHO- W  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHMe, BET€TaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €0 3HAYEHHE JIJIS CEJIEKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Craguu wmeiio3a. Ilpoueccsl, mpoHcXoisliMe Ha CTagusix Menos3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornuecknii CMbICII U 3HAYEHUE
Meno3a.

["ameTorenes — mpouecc 0Opa3oBaHus MOJOBBIX KJIETOK y *KUBOTHBIX. [los0BBIE
’KeJle3bl: CEMEHHUKHU U ssmYHUKUA. OOpa30BaHNME U PA3BUTHE MOJOBBIX KIETOK — FaMeT
(ciepmaTo3ou, AUIEKIeTKa) — criepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUs
SAUIEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [lapreHorenes.

NunuBuayanpHoe  pa3BuTue  (OHTOT€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jtanbl AMOPUOHAIBHOIO PAa3BUTHS y IMO3BOHOYHBIX KUBOTHBIX:
apobneHue, racTpyisuus, opraHoreHes. lloctamOpuonanbHOe pa3BuTHe. THITBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUSA: TIPSIMOE, HEMpsMOe (JTMYMHOYHOE). Biusinue cpess
Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIEC YPOICTBA.

Poct m pasButne pacrteHuii. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOEHHUE
CEMEHM, CTAINU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuubr u  cxembl: «®DOpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJJOTBOPEHUE Y LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE
pacTeHui», «Jlenenue kietku 6akrepuit», « CTpoeHHne MoN0BbIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerouneit muki», «Pemmukanms JHK», «Mwutos», «Menos»,
«IIpssmoe u HenpsiMoe pa3BUTHEY», «['aMETOreHe3 y MIIEKONMUTAIOIIMX U YEIIOBEKA»,
«OCHOBHBIE CTaJIUA OHTOTCHE3A.

O6opynoBanue: MUKPOCKOTI, MUKPOIIPENapaThl «CrniepMaro3onbl
MJIEKOIIMTAIOIIEro», «JSlHmekneTka miekonuramomero», «KapuoknHe3 B KIETKax



KOpEIIKa JIYKa», MarHUTHasi MOJelIb-aruinkanus «Jlenenue knetkm», monens JJHK,
MoeNb MeTadazHONH XPOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopnass pabora Neo 3. «HaOmromeHwe MuUTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIPENapaTaxy».

JlaGoparopHas padota Ne 4. «M3ydueHue CTpOCHUS MOJOBBIX KJIECTOK Ha TOTOBBIX
MHUKpOIIpENnaparax».

Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Micropus pa3BUTUS T€HETUKU. POk quTonoruu u
AMOPHOJIOTUN B CTAHOBJICHUU TEHETUKHU. BKag poccHiiCKuX U 3apyOeKHBIX yUEHBIX
B Pa3BUTHE T'CHETHUKU. MeTObl TEHETUKHU (THOPUIOIOTMYSCKUM, IIUTOTCHETUYECKHUH,
MOJICKYJISIpHO-TeHeTHUeCKUi). OCHOBHBIE TEHETHMYECKUE TMOHATHS. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAHUMU.

3aKOHOMEpPHOCTH HAacJeJAOBaHUs MPU3HAKOB, yCTaHOBIEHHbIe I'. MeHaenem.
MonorubpuHoe CKpeIMBaHHWE. 3aKOH eIWHO0Opa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuino HOMUHHUpPOBaHUS. 3aKOH pacUICIUICHUs NMpU3HaKoB. ['unoresa
YUCTOTHI raMeT. [1oTHOE ¥ HEeMOJIHOE TOMUHUPOBAHUE.

JIurnbpuaHoe CKpellMBaHuEe. 3aKOH HE3aBUCUMOI'O HACJEOBAHUS MPU3HAKOB.
[{uroreHeTnuecknue OCHOBBI JTUTHOPUIHOTO CKpENIMBaHUA. AHaIU3UPYIOIIee
CKpeluBaHue. Vcrnonp30BaHue aHaIW3UPYIOLIETO CKPEIIUBAHUS JISI ONPEICIICHUS
TE€HOTHUIIA OCOOH.

CuemieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HaCJIEIOBaHUIO TeHOB. HapyleHne cuerieHust FreHOB B PE3YJIbTaTeE KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | €HETUYECKHE KAPThI.

I'enetnka mosia. XpOMOCOMHOE ONpEAEICHUE MoJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble | TeTeporaMeTHble oOpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTHU: HEHACIICICTBEHHAs M HACJIEIACTBEHHAs.
Posb cpensl B HEHACJIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepucTuka
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. BapualmoHHBIN psj W BapuallMOHHAs KpHBas.
Hopwma peakiiuu npusnaka. KonnuecTBEeHHbIE M KAYECTBEHHBIEC PU3HAKU U UX HOPMA
peakuuu. CBoilcTBa MOAU(PUKALIMOHHON N3MEHYNBOCTH.

HacnenctBennasi, wim TreHOTHNHMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHAS
U3MEHYMBOCTb. Meiio3 u TMOJOBOM TMpOIeCC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalnmoHHas u3MeH4YuBOCTh. Kiaccudukaiuys MyTalldidi: T€HHBIE,
XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ NMpUYMHBI MyTaruid. MyTtareHHble (HaKTOpBHI.
3aKOH rOMOJIOTHYECKHUX PAIOB B HaciencTBeHHon n3menunBocty H. Y. BaBunosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOAbI T'E€HETUKU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJIU3HEIOBBIM, ITMTOTCHETHUYCCKHUI, OMOXMMHYCCKUH,
MOJIEKYISIPHO-TE€HETUUECKHM. CoBpemeHHOE ONpENIEIICHHE rE€HOTHUIA!



IIOJTHOT€EHOMHOE CEKBEHHPOBAHUE, T'CHOTUIIMPOBAHME, B TOM YHUCJIE C IOMOIIBIO
[T[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUs YesIOBEKA: T€HHbIE 00Je3HU, 0O0JIe3HU
c HACJIEICTBEHHOM IPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIE3HU.
Comarnueckne u reHepatuBHble MyTanuu. (CTBONOBbIE KIETKU. [IpuHUHANBI
3I0pOBOTO 00pasa >KU3HU, NUATHOCTHKHU, MPOMUIAKTUKN U JICUCHUS TCHETHYECKUX
Oone3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKON
IF€HETUKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETHYECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanuu:

[Toptpets: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuubl u cxembl: « MOHOTHOPHUIHOE CKpPEUIMBAHUE U €T0 IIUTOreHEeTHYecKas
OCHOBa», «3aKOH PacCUIEIUIEHNS U €ro IUTOT€HETHYECKass OCHOBA», «3aKOH YHUCTOTHI
ramer», «JluruOpuanoe ckpemuBaHuey, «lluTonornyeckre OCHOBBI JTUTUOPUIHOTO
CKpemuBaHus», «Meno3», «B3aumoaencTBue ajuiebHBIX T€HOB», «[ eHeThdeckue
KapThl PAcTEHU, >KMBOTHBIX M YEJIOBEKa», «l'€HeTHKa moja», «3aKOHOMEPHOCTH
HACJIEJOBaHUs, CUEIUIEHHOIO0 C mosioM», «KapuoTumsl uemoBeka W JKMBOTHBIXY,
«Bunpl u3MmeHunBOCTHY», «MoaudukalmoHHas H3MEHUHUBOCTHY, «HacmenoBanue
pesyc-akropay, «['eHeTuka rpymnmn KpoBu», « MyTalluOHHASI U3MEHYUBOCTHY.

O6opynoBanue: MojAeIU-aNIUIMKAIUA ~ «MOHOTHUOPUIHOE  CKPEIIUBAHUEY,
«Henonnoe  nmomuuupoBaHue», «Jurubpumnoe ckpemmBaHuey, <«llepexpéct
XpOMOCOM», MUKPOCKOI M MHUKpormpenapaT «/Ipo3oduia» (Hopma, myTanuu Gopmsl
KpPBUILEB U OKPACKU Teja), repoapuii «I'opox moceBHOM.

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Jlabopatopuass pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIUBAHUS Y TPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTax.

JlaGoparopnast pa6ora Ne 6. «/M3ydeHue MoauUKAIMOHHOW W3MEHUYHUBOCTH,
MOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW».

JlabopatopHast padotra No 7. «AHamuM3 MyTanmwid y Ipo30(iibl HA TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBiieHue U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknysg Kak Hayka M IIPOLECC. 3apOKICHHME CEINEKIMU U JOMECTUKAIUA.
VYyenue H. 1. BaBuioBa o 1eHTpax MPOUCXOXKICHUS U MHOTO00OpPa3usl KyJIbTYypPHBIX
pactenuil. LIeHTphl MPOMCX0XKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOAbI CeNeKIIMU. MaccoBbI U HMHIWBUIYyAIbHBIA OTOOPHI B
CEJEKIIMM PACTEHUH W KUBOTHBIX. OIEHKa »JKCTepbepa. bBIM3KOPOIACTBEHHOE
ckpemuBanue — UHOpuauHr. Yucras nuHug. CKpenuBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wiu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPHJIMHT.
Otpanénnas rubpuauzanusa u e€ ycnexu. VIcKycCTBEHHBIM MyTareHe3 W MOJydYeHHe
MOJIUILIIONIOB. JJOCTHXKEHUS CENEKIIUN PACTECHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonorusi kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepus. OTarbl
co3ganusi pexombuHantHod JIHK wu TpaHcrennbix opranusmoB. Kierounas
uxeHepua. Knerounele KynbTypbl. MHUKPOKIOHAIBHOE PA3MHOXKXEHUE PACTEHUM.
KnonupoBanue  BBICOKONMPOAYKTHUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Dkosornyeckue u tudeckue npodseMel. [MO — renetnueckn MOAUPUITUPOBAHHBIC
OPTraHU3MBI.

JlemoHcTpanumu:

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

Tabmuiet u cxembl: kKapra «lleHTphl NPOUCXOXKIAEHUS U MHOrooOpaszus
KYJbTYPHBIX pacTeHui», «llopoabl JOMamIHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenmity, «Otnanénnas rudbpunuzanus», «Padotel akamemuka M. ®@. VBaHoBay,
«lTomumnonnus», «OO0BeKkThl OuOTexHONOTUNY», «KieTouHble KYyJIbTYphl |
KJIOHHUpOBaHUE», « KoHCTpynpoBaHuE 1 MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MYJISDKHA TUIOAOB UM KOPHEIIONOB TUKUX (POPM M KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbcKOX03sHCTBEHHbBIEC PACTECHUS.

JlaGopaTopHblie 1 NpakTHYeCKHEe PadoThI:

Okckypcus «OCHOBHBIE METOAbI W JOCTHMKEHUS CEJICKIHUH pACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (DepMy, COPTOUCIIBITATEIbHbBIN
y4acTOK, B TEIUIMYHOE XO3SHUCTBO, JTAOOPATOPUIO arpOyHUBEPCUTETA WU HAYIHOTO
LUEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOTHSL.

[Ipennoceulkn BO3HMKHOBEHHSI JBOJIOIMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopuss U €€ MecTo B Ouoyiornu. BiusiHuE 3BOJIOIMOHHOW TEOPUM HA Pa3BUTHE
OMOJIOTUHU U JPYTUX HAYK.

CBugerenscTBa  dBOMOIMU.  [laneoHTONMOrMYECKHE:  MOCIEAOBATEIBHOCTD
MOSIBJICHUSI BHUJIOB B TMaJCGOHTOJIOTMYECKOM JIETOMUCH, TEPEeXOoaHble (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuune GayH u HIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W Pa3Iuuusg HSMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTM M OCHOBHBIX META0OJMUECKUX MYyTeH Yy BCexX
OpPraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. I[lpeanochuiku  BO3HHUKHOBEHUS
napBUHU3MA. J[BKymive cuiibl 3BOMIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXXEHUE TP OrPAaHUYEHHOCTH PECYpPCOB, HEONpeAcsi€HHAsT W3MEHYUBOCTD,
0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boonun (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBononus. [Tonynsuus kak eAMHUIIA BUAA U 3BOJIIOLUU.



JBroxymue cuibl (PakTopbl) SBOJIOLNUUA BUIOB B MpUpoje. MyTallmOHHBIHA
npolecc 1 KOMOMHATUBHASI U3MEHUYMBOCTD. [lomysiiinoOHHbIE BOJIHBI U Aper] reHoB.
N3omanus 1 murpauus.

EcrecTtBeHHbIl 0TOOp — HampaBimsomuid  (aktop sBomonuu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT, OpPraHu3MOB KakK pe3ysbTaT 3Bojdronuu. [Ipumepsl
IPUCTIOCOOJIEHU y OpraHu3MoB. ApoMoph03bl U HAHOAJANTAIIUY.

Bun u  BugooOpazoBanume. Kputepunm  Buzma.  OcHOBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomonisi.  PopMbl  SBOMIONMUM:  (QuUIETHYECKasl, JUBEpPreHTHas,
KOHBEpreHTHasl, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxkaeHre OT HeCMeUUaTu3upOBaHHbBIX MpeakoB. IIporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguanus.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mromnnep, A. H. CeBep1ios.

Tabnuupl u cxembl: «Pa3BuTHe opraHU4YecKOro Mupa Ha 3emiie», «3apoJbllin
M03BOHOYHBIX )KMBOTHBIX», «ApXeonTepukcy», «Dopmbl O0pbOBI 32 CYIIECTBOBAHUEY,
«EctectBennsiii  0TOOp», «MHOrooOpa3ue copToB pacTeHui», «MuorooOpasue
OpO/I KUBOTHBIX), «ITomynsamumy, «MyTarmonHas U3MEHYUBOCTbBY,
«Apomopdosey, «Unnoamanrauumn», «OOmWas aereHepanus», «JIBUxKyliue CUIIbI
sBomonum», «Kapra-cxema mapmpyra nyremectBus Y. JlapBuna», «bopbba 3a
cymecTtBoBanue»,  «lIpucnocobmeHHocts  opraHuzMoB»,  «l'eorpaduyeckoe
BUI000pazoBaHue, « IKOJIOrHUECKOe BUA000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HA0Op
IUIOJIOB U CeMsIH, KoJueKIus «IIpruMephl 3alUTHBIX NPUCTIOCOOIEHUN Y AKUBOTHBIXY,
Mozenb «OCHOBHBIE HAmpaBlICHUs HBOMIOLUUK», O0BEMHass Mopenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpaguyeckas kapra Mupa, Koulekius «POpMbl  COXPAaHHOCTH
MCKOIAEMBIX JKUBOTHBIX U PACTCHHI», MOJIeNb ammuinkanus «llepekpéct xpoMocom»,
BIaXHbIe  mpenaparbl  «Pa3BuTHe  Hacekomoro»,  «Pa3BuTue  JISTYHIKW»,
Mukponpenapar «Jlpo3zodpuna» (Hopma, MyTanuu GopMbl KPbUIBEB U OKPACKH TEIIa).

JlabopaTopHble U IpaKkTHYecKue padoThbl:

Jlabopatopnass pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(HOJIOTHIECKOMY
KPUTEPHUIO).

JlabopatopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTU OpraHu3Ma u eé
OTHOCUTEIBHOI'O XapaKTepay.

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

JloHayuHble TIPEACTABICHUA O 3apOXKICHUM KU3HU. HayuHble Trumnoressl
BO3HUKHOBEHHUSl >KM3HM Ha 3emuie: aOuoreHe3 M MaHCHEpMHs. XUMHUYECKas
3BOMIOLMSA. AOHOT€HHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.



DKCIEpUMEHTAIBHOE TMOJTBEPKJICHHE XUMHYECKON 3BoNtoUMH. HaudanbHble 3Tarbl
ouosiorndyeckor sBosmonuu. I'unoreza PHK-mupa. ®opmupoBanue meMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE TMPOTOKIETKHU. [IepBbIE KIETKHM W HUX IBOJIOIHA.
DopMUpPOBAHME OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam W nepuonaam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneoszoiickas dpa u €€ Tmepuoabl: KEeMOpPUNUCKHA,
OPAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickast 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOA.

KaiiHo3olickas 3pa u €€ mepuoAbl: MAJICOTCHOBBIA, HEOICHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KIMMaTa W TEOJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tambl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH H
KUBOTHBIX. [losiBIEHME, paciBET U BEIMUPAHUE TPYIIT AKUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpaxeHue 3Boitouund. OCHOBHbBIE
CHUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

DBOJIIOLMA 4YeJ0BeKa. AHTPOMNOJIOTUSl KaK Hayka. Pa3BuTue MpeacTaBlIeHH O
INPOUCXOXKICHUH YeJIOBEKa. MeTonbl H3ydyeHUs aHTpororeHe3a. Cxonctsa u
pa3JINyYXs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JIBrxymue cuisl ((hakTophl) anTpornioreHesa. HacneacTBeHHass UI3MEHYHBOCTD U
€CTECTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpyJa,
MBIIICHUE, PEYb.

OCHOBHBIE CTaIMH W BETBHM SBOJIOLMU YEIIOBEKA: aBCTPAJONUTEKH, YenoBek
yMensli, Yenosek npsamoxoamuin, YenoBek HeaHaepTanbCeku, UenoBek pa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BpEMs CYIIIECTBOBaHUS, 00JIaCTh PACTIPOCTPAHCHHS,
00BEM T'OJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAHSL.

Yenoeueckue pacbl. OCHOBHbBIE OOJIBIIIME PAChl: €BpONECONIHAs (€Bpa3uiickas),
HErpo-aBCTpAIONAHAs (3KBAaTOpPHAJIbHASI), MOHTOJIOMIHAS (a3UATCKO-aMEPUKAHCKas).
YepTbl NPUCHOCOOJIEHHOCTH MPEACTABUTEIEH YEIOBEUYECKHX pac K YCIOBHIM
cyuiectBoBanus. EnquHCTBO yenoBeueckux pac. Kpurnka pacusma.

JdeMoHcTpanuu:

[Toptpers: ®@. Penm, JI. Ilactep, A. U. Onapun, C. Muwuiep, I'. Opu, Y.
JlapBuH.

Tabmuiel U cxembl: «BosnukHoBeHne ColHEUHOH cHCTEMBI», «Pa3Buthe
OopraHuueckoro  mupa», «PacturenpHas  kinetka», <«OKUMBOTHas  KJIETKay,
«IIpokapuornueckass kinetka», «CoOBpeMEHHas CHCTEMa OPraHMYECKOTO MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHS YeJIOBEKa MW YeJIOBEKOOOpa3HbIX
00e3bsiH», « OCHOBHBIE MECTa MAJIEOHTOJIOTMYECKUX HAXOAO0K IPEIKOB COBPEMEHHOIO
yenoBeka», «JlpeBHenmme mroan», «lpeBHue nroam», «llepBblie cOBpeMEHHbIE
TOn», «HenoBeYeCcKue pachhy.

OGopynoBaHue: MYJISIKU «IIpoucxoxaenue YeJI0BEKa» (6rocThI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIA), CIENKUH WIH



U300pKEHUS KaMEHHBIX OpYyAHM TIEPBOOBITHOTO YeloBeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebiia), reoXpoHOJIOrudecKas Tabiniia, KoJuieKuus « DopMbl COXPaHHOCTH
HCKOIIA€MBbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHblie U NpakTU4YecKue padoThl:

[Tpaktuueckass padora Ne 1. «M3ydeHue HMCKOMAEMBIX OCTATKOB PACTECHUU H
KUBOTHBIX B KOJIJICKIIUSX).

DKCcKypcusi «DBOJIOIUSL OpPraHUYEcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHbIN WJIH KPAaeBEAUECKUI My3€ei).

Tema 3. Opranusmsl M OKpysKalolas cpeaa.

DKOJIOTUSl KaK HayKa. 3aJladyd W pa3Jlielibl 3KOJIOTruU. MeToabl SKOJIOTrMYEeCKUX
UCCIENOBAHUN. DKOJIOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOWTaHMSI OPraHW3MOB: BOJHAsl, HA3eMHO-BO3JYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxomornueckue  ¢GakTopel. Kriaccudukarus  SKOJOTHYECKUX  (DAKTOPOB:
abuoTuueckue, OHMOTUYECKME W aHTponoreHHsle. JlefcTBHE 3KOJOTHYECKHX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (axkTopbl: CBET, TeMIeparypa, BIaXHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenuss  OpraHu3mMoOB K  JEUCTBUIO  aOMOTHYECKUX  (DaKTOpOB.
buonornueckue puTMBL.

buotnyeckue daxtopel. Bugsl OnoTHUECKUX B3aMMOJCHCTBUN: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOM03 M ero ¢opmbl. [lapasutusm, koomepamusi, MyTyalu3M,
KOMMEHCaNu3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHne OWOTHYECKMX B3aMMOACHCTBHMA [JIsl CYHIECTBOBAHMS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XAPAKTEPUCTUKU  momysisiiuu. OCHOBHbIE — MOKa3aTeld
NOMYJISIMN: YHUCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[uHaMyka 4ucIeHHOCTH MOMYJISIUA U €€ PeryJssius.

JleMmoHcTpanuu:

IToptpetsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr 1 cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpeabl oOuTaHUs
opranusMoB», «®oronepuoguzm», «llonmymsimum», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTH MOMYJISIUU UHPY30pUHU-TY Penbkuy», «IluieBsie nenm».

JlabopaTopHble U IpaKkTHYecKue padoThbl:

JlabopatopHnasi pabora Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHHH U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHasi pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYNSAIUN Pa3HBIX BHUIOB
pacTEHUI.

Tema 4. Coo01mecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.



Coo0miectBo opranu3smMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBasi,
NpOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsi3u B
OHOlLIeHO3E.

Dxoyiornyeckue cucrtembl (dkocucTembl). llonsitue 00 »dKocucreme U
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI ~ JKOCHCTEMBI:  MPOIYIICHTHI,
KOHCYMEHTBI, pelylUeHTbl. KpyroBopoT BEIIECTB M MOTOK 3HEPTUHM B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [lumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTeau »HKOCHUCTEMBI: Ouomacca, NPOIYKIHUS. ODKOJOTHYECKUE MUPaMUIbI:
NPOIYKIIMW, YHCICHHOCTH, OmoMacchl. (CBOWCTBA 3KOCHCTEM: YCTOWYHBOCT,
caMoperyJsinus, pazpurue. Cykieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WIIA
ITUPOKOJIMCTBEHHOTO Jieca.

AHTPONOT€HHBIE 3KOCHUCTEMBI. ATrpO3KOCUCTEMBI. Yp603K0CUCTEMBL.
Buonorunueckoe u x034iCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (daktop ycroumBoctu dkocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO00pasus Ha 3emIie.

VYuenue B. WM. Bepnaackoro o Oumocdepe. I'paHuiipl, cOCTaB M CTPYKTypa
ouocheprl. Kuoe BemectBO u ero GyHkuuu. OcobeHHOCTH Ouocdepsl Kak
IJI00AIBHOW DKOCHUCTEeMBI. Jl[MHaAMUYecKoe paBHOBecME U oOpaTHas CBs3b B
ouocdepe.

KpyroBopoThsl BelecTB M OMOr€OXMMHYECKUE IUKIIBI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTh Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBo B Omocdepe 3emin. AHTPOIOTCHHBIC W3MEHEHUsT B Ouocdepe.
I'moGanpHbIE PKOJIOTHUECKHE TTPOOIICMBI.

CocymectBoBaHue npupojbl U venoBeuecTBa. CoxpaHeHne OnopazHooOpazus
KaK OCHOBa YycCTOMUMBOCTH Ouocdepbl. OCHOBa paIMOHATBHOTO YIIPABJICHUS
OPUPOJIHBIMU PECYypCcaMu M HMX HMCHOJIb30BaHHWE. JloCTHXKEHUsT OMOJIOTHM W OXpaHa
PUPO/IBI.

JdemoncTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuiel 1 cxembl: «lluimeBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobuiectBay, «llenmu nuTaHus», «IDKoJOorHUECKas MUPaAMUJIAY,
«buocdepa u venoBek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOMHOTO jIecay, «buonenos BOJIOEMAY, «ATpOIICHO3Y, «IIpumepHbIE
AHTPONIOTCHHBIE BO3JCUCTBUS HAa MPUPOAY», «BaKHEHUIINE NCTOYHUKH 3arpsA3HEHUS
BO3/lyXa W TPYHTOBBIX Bon», «llouBa — BakHelmmasi cocraBisitomias Ouocdeps,
«®DakTopsl Aerpananuu nouBy, «llapaukossiit a3 dekT», «PakTOpbl paguO0aKTHBHOTO
3arpsisHeHHsT  Ouocdepws»y, «OOmas crTpykrypa Ouocdepw», «PacmpocTpaneHue
Ku3HU B Ouocdepe», «O30HOBBIA 3kpaH Ouocdeps», «KpyroBopoT yriepona B
ouocheper», «kKpyroBopot azorta B IpUPOJIE».



O6opynoBanue: Mopenb-anmmiukanus <« Tunuaneie OWOIEHO3BI», Tepbapuit
«PacTtutenbHble coolmiecTBay, Kosuiekiuu «buoreHos3y, «Bpeautenu BakHEHIIUX
CEJILCKOXO3SIMCTBEHHBIX KYJIBTYp», repOoapuul U KOJUICKIIUU PACTEHUU M YKUBOTHBIX,
NpUHAJJICKAIINE K Pa3HbIM 3KOJOIMYECKUM TpyIaM oJHoro Buaa, Kpachas kuura
Poccuiickoii @eaepainmu, n300pakeHHS] OXPAHIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VIIBTATBI OCBOEHHA  [TPOI'PAMMBI  TIO
BMOJIOI'NMN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMA

Cormacuo ®I'OC COO, ycraHaBnMBalOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHUS 00YJArOIIMMHUCS TIPOTPAMM CPEIHEro 00Iero 00pa30BaHuUs: JIMIHOCTHBIM,
METaINpPEeJAMETHBIM U TTPEIAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yiabTaTOB OCBOEHUA TIpeaMera «buonorus»
BBIJICJICHBl CIICAYIOIIME COCTABIISIONIME: OCO3HAHHE OOYUYaIOUIUMUCS POCCHMCKON
rPaXXJaHCKOM MJICHTUYHOCTU — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTHU U
CaMOOIIPEICIIEHUIO, HaJIN4ne MOTHBALIMU K 00y4EeHHIO ouosoruu,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX L[IEHHOCTE W HCTOPUYECKHX TpPaJULMA pa3BUTUS OHOJOTHYECKOIO
3HaHHSA, TOTOBHOCTb M CIOCOOHOCTh OOY4YalOIIMXCSl PYKOBOJACTBOBAaThCS B CBOEM
JNEATENbHOCTH  LICHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAaMHM, IPUCYIIIUMU  CHUCTEME
OMoJOoruyeckoro  oOpa3oBaHUsA, HAJIWYUE  SKOJOTMYECKOro  MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIndHOCTHBIE pE3ynpTaThl OCBOCHUS mpeamera «buonorus» AOCTUTAKOTCA B
€AUHCTBE Yy4YeOHOW W BOCIUTATEIBHOM JESATEILHOCTH B COOTBETCTBUU C
TPAJAULIMOHHBIMA POCCUNCKUMU COLMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JAyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TPUHATHIMA B OOIECTBE NpaBUJIaMM W HOPMaMH
NOBEACHUS W CIOCOOCTBYIOT MpOLECCaM CaMOINO3HAaHUSA, CAaMOBOCIUTAaHUA H
CaMOpAa3BUTHsA, PA3BUTHs BHYTPEHHEH MO3UILMU JINYHOCTH, NMTATPUOTU3MA, YBAKECHUS
K 3aKOHY W NPAaBOIOPSJKY, YEJIOBEKY TPyJa U CTApPLIEMY ITOKOJIEHUIO, B3aUMHOTO
yBaXEHUSI, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEAUI0 U TPaaullUsiIM
MHOTOHAIIMOHAJIBbHOTO Hapoaa Poccuiickorn denepanuu, OpUpoOAEC U OKPYKAIOMIEH
cpeze.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOro npeameTa «buomorusy JoMKHBI
OoTpaxxaTb TOTOBHOCTb U  CIOCOOHOCTh  OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAlMi,  TO3WTUBHBIX  BHYTPEHHHMX  YOEXIEHHI,  COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [EHHOCTSAM POCCHIMCKOTO0 OOIIECTBA, paCHIMPEHUE KUIHEHHOTO
ONbITa U OMNbITA ACATEIIBHOCTA B IPOLECCE peaJr3alld OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:
e CchOPMHPOBAHHOCTh TPAXKAAHCKOM TMO3UMUMM  OOydaromierocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOT0 O0IIECTBa;
* OCO3HAHHME CBOMX KOHCTHUTYLHOHHBIX MpaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHAa U IIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW MACSATEIBHOCTA TPH CO3JIaHUH
y4eOHBIX MPOEKTOB, PEHICHWH YYEOHBIX W IMIO3HABATEIBHBIX 3aJad,
BBITIOJTHEHUH OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

yMEHUE  Yy4YWThIBAaTh B  CBOMX  JCHCTBUAX  HEOOXOJAMMOCTH
KOHCTPYKTUBHOTO B3aWMOJICUCTBUS JIOJCH C pasHBIMU YOEXKICHUSIMHU,
KyJIbTYPHBIMH IICHHOCTSIMHU M COITUATTLHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TPOIIECCE COBMECTHOTO BBHITIOJHCHUS
y4eOHBIX, TO3HABATEIIBHBIX U UCCIIEIOBATEILCKHUX 3a/1a4, YBAKUTEIBHOTO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB TIPH OOCYKICHHH CIOPHBIX
BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM NESITEITHHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

chOPMHUPOBAHHOCTh  POCCHMCKOM  Tpa)XJaHCKOM  HIACHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHHS K CBOEMY Hapojay, UyBCTBA OTBETCTBEHHOCTHU
nepen PonuHou, ropaocty 3a CBOM Kpau, CBOXO PonnHy, CBOM S3BIK U
KYJIbTYPY, IIPOIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;
LHEHHOCTHOE OTHOUICHHE K MPUPOJHOMY HACIEAUIO WU NaMITHUKaM
MPUpPOJIbI, JOCTHKEHHSIM Poccum B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHUBATh BKJIAJT POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE U
pa3BUTHE OWOJIOTHH, TOHUMAHWS 3HAYCHUS OWOJIOTMH B TIO3HAHHUH
3aKOHOB IIPUPOJIBI, B )KU3HHU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;
ujelHas yoexaEHHOCTh, TOTOBHOCTh K CIIY)K€HMIO U 3amuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;
OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTENSAM, CO3IaHUI0 CEMbH Ha
OCHOBE OCO3HAaHHOI'O IIPUHATHUS LIEHHOCTEM CEMEWHOW JKHU3HU B
COOTBETCTBHHM C TPaJULMAIMU HapoAoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPyAa, OOIECTBEHHBIX OTHOLLIECHUI;
IIOHUMAHHUE SMOLMOHAJIBHOIO BO3JECUCTBUS KUBOW IIPUPOABI U €€
LEHHOCTH;



T'OTOBHOCTBb K CaMOBBIPAXKXCHHUIO B PA3HBIX BHAAX UCKYCCTBA, CTPCMIICHHC
IMPOABIIATE KAYCCTBA TBOp‘IE?CKOﬁ JINYHOCTH,

5) ¢usun4yeckoro BocnuTaHHs, (GOPMHPOBAHHMS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0/1ar0NOIy YU :

NOHMUMaHUE W peaju3alys 3J0pOBOro W 0Oe30macHOro obpasza >KU3HU
(310poBO€ TUTaHUE, COOJIOJICHUE TUTMEHWYECKUX TMPaBUI U HOPM,
cOaJIaHCUPOBAHHBIN PEXUM 3aHITHN U OTAbIXA, peryJisipHas (usndeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O 1 KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PH3UYECKOMY U IICUXUIECKOMY 370POBBIO;

MOHUMAaHUE IIEHHOCTU TPaBWI WHAUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOro MOBEJCHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU
JIIOCH;

OCO3HaHWE  TIOCIEACTBHM W  HENPUATHS  BPEOHBIX  MPUBBIYCK
(ynotpebyieHust aaKkoroisi, HAPKOTUKOB, KypeHUs1);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;
TOTOBHOCTh K AKTMBHOW AEATEIBHOCTH TEXHOJOTMYECKOU U COLUAIIBHOU
HAIIPABJICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATh U
CaMOCTOSTENLHO BBITIONHATH TaKYIO JIEATEILHOCTD;

UHTEpPEC K pa3iuyHbiM cdepam npodecCHOHATBHON e TEeIbHOCTH,
yMEHUE COBeplIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peanu30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa30BaHHUIO HA
MPOTSHKEHUU BCEU KU3HU;

7) 3K0J10THYECKOTr0 BOCITUTAHMSI:

AKOJIOTUYECKH LIEJIEeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HUCTOYHUKY
KW3HU Ha 3eMJI€, OCHOBE €€ CyIIeCTBOBAHMS;

NOBBIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIBITA
IJIAHUPOBAHUS MOCTYNKOB U OLEHKU UX BO3MOKHBIX MOCIJIEICTBUM IS
OKpY>Karollen Cpeibl;

OCO3HaHME TJI00ATIBHOTO XapaKTepa SKOJOTMYECKUX MPoOIeM U MyTen ux
peleHns;

CIIOCOOHOCTh HCTOJB30BaTh MPUOOpPETaeMbIe MPU W3YYECHUU OHMOJIOTHUHU
3HAHUS M YMEHHS MPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C pallMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM (COOJIO/IEHHE MpaBUil MOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HAa COXPAHEHUE PABHOBECHS B DJKOCHUCTEMAX, OXpaHy
BUJIOB, 9KOCUCTEM, Orochepsl);

AKTUBHOE HENPHUITHUE JCUCTBUW, MPUHOCAIIUX BPEI OKPYKAOIICH
OpUPOAHONW  Cpele, yMEHUE MPOrHO3MPOBATH  HEOIAronmpusTHbIC
JKOJIOTUYECKHUE  MOCJIEACTBUS  IPEANPUHUMAEMBIX  JCHCTBUUA U
IPEAOTBPAILATH UX;



HaJIMYUC  PAa3BHUTOI'O 3KOJOIMYCCKOI'O  MBIIIJICHUA, AKOJIOTUYECKOM
KYJbTYPBI, OIIbITa JCATCIbHOCTU AKOJIOTUYECKOM HAIIPaBJICHHOCTH,
YMCHH PYKOBOJACTBOBATLCA NMH B HOSH&B&T@HBHOﬁ, KOMMyHHKaTHBHOfI
151 COHI/IaJIBHOﬁ IMPaKTHUKC, TOTOBHOCTH K YYaCTHIO B HpaKTquCKOﬁ
ACATCIIBHOCTHU AKOJIOTUYECKOM HaIIPpaBJICHHOCTH,

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JMAJIoTe KYJIbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MecTa B
MOJIUKYJETYPHOM MUPE;

COBEPILIEHCTBOBAHKE A3BIKOBOM M YMTATEIHCKOU KYJIBTYPHI KaK CPE/ICTBA
B3aMMOJICHCTBHS MKy JIFOABMH U TIO3HAHUS MUPA;

NOHUMaHHE crenupuKu OUOJOTUU KaK HayKH, OCO3HaHHS €€ pOJju B
GbopMHUpPOBAHNN  PAlMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
IIEJIOCTHOTO TPENCTaBlIeHUss 00 OKpY’KaIoIIeM MHUPE KaK O €IUHCTBE
OpUpoAbl, YeJloBeKa U  00IlecTBa, B  IMO3HAHUM  MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHHd NpoOjeM COXPAaHEHHUS MPUPOTHOTO
paBHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH  OHOJIOTMM  JUIsI  COBPEMEHHOM
[UBUJIIM3AIMKA: OOECTICYeHUs] HOBOTO YPOBHS Pa3BUTUS MEIAUIUHBI,
CO37JaHME TNEPCHEKTUBHBIX OHOTEXHOJIOTHM, CIOCOOHBIX  pellaTh
pecypcHbie TPoOJIEeMbl Pa3BUTHS YEJIOBEUECTBA, TOMCKA MyTEH BbIXOJ1a U3
TJIO0QBHBIX JKOJOTUYECKUX TPoOJieM W oOecredeHus mepexona K
YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B TIOJIYYEHHUU OHOJOTMYECKUX 3HAHMM B IEIAX
MOBBIIICHUST 001 KYIbTYpbl, €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH, KaK
COCTaBHOW dYacTh (PYHKIIMOHAILHOW TPAMOTHOCTH OOYYarOIIMXCA,
dbopMupyemMon npu U3y4eHUN OUOJIOTHH;

NOHMMaHUE  CYIIHOCTH METOJIOB  TMO3HAHUSA, HCIOJb3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS
JUIsL  aHalu3a W OOBSICHEHUsI SBJICHUM OKPYXKAIOIIEro Mupa U
NPOUCXONAIIUX B HEM W3MEHEHHWH, yMEHHE JHellaTh OO0OOCHOBaHHBIC
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (DaKTOB M MMEIONIMXCS JIaHHBIX C
LEJIbI0 OJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO UCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTU HAYYHOH J€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U HCCJEAO0BATENbCKYIO JIEATeNbHOCTh MHAMBUAYAJIbHO U B
TpyIIe;



* TOTOBHOCTH M CIIOCOOHOCTb K HEMNpPEPHIBHOMY OOpa30BaHUIO U
caMo0o0pa3oBaHWIO, K AaKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUH IO
OMOJIOTHH B COOTBETCTBUU C )KH3HEHHBIMHU TTOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pPE3yJbTaThl OCBOSHUs ydeOHOTOo mpemmera «buomorwsy
BKJIFOYAIOT: 3HAYUMBbIe Ui  (OPMUPOBAHUS MHUPOBO33PEHUS  OOYHAIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIECHAYUYHbIE MOHATHS, OTpPa’KaoIINe
IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa H choenuuduKy METOJ0B IO3HAHMUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPrusi, SBJICHUE, MPOIIECC,
CUCTEMa, HAY4YHBIM (DAKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCclieloBaHue, HAOII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
ydeOHbIe  JACHCTBUSA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHEIC),
obecnieunBarone (popMupoBanre (QyHKIHMOHATLHOW TPAaMOTHOCTH U COLMATBHOMN
KOMIIETEHIIMA  OOYyYalOIMUXCs, CIOCOOHOCTh  OOYYalOIUXCS  HCIOJIh30BaTh
OCBOCHHBIC MEXIUCIMILUIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS M YHUBEPCAIbHBIC
y4eOHbIEe IeUCTBUS B TO3HABATEIHLHON M COLIUATILHOMN MpPaKTHKE.

MeranpenMeTHbie pe3yiabTaThl OCBOSHUSI MPOTPAMMbl CPEIHETO  OOIIEero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU yueOHBIMU MO3HABATEJILHBIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

e CaMOCTOATENILHO (OPMYJIMPOBATH U  aAKTYaJIU3UPOBATh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

e HCIOJIb30BaTh MPU OCBOCHUM 3HAHHWKN MPUEMBI JJOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CHHTE3a, CpaBHEHHUdA, Kiaccudukanuu, 0000IIeHNs),
pPacKpbIBaTh CMBICIT OMOJIOTHUECKHUX MOHATHH (BBIICIATH UX XapaKTePHBIC
NPU3HAKK, YCTAaHABIUBATh CBSI3U C APYTHMH MOHATHSIMH ),

e OMpENeNsITh e JEATeTLHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUH KX
JOCTH)KEHUSI, COOTHOCUTH PE3YJIbTaThl JACSITEIBHOCTH C MOCTaBICHHBIMH
LEJSIMU;

e HCIOJB30BaTh OWOJOTUYECKUE TOHATHS [JIsi OOBSCHEHHS (PAKTOB U
SABJIEHUUN KUBOW MPUPOJIBL;

e CTPOUTH JIOTUYECKHE DPACCYXKICHUS (MHIYKTHBHBIC, IEAYKTHUBHBIC, II0
AQHAJIOTUU), BBIABISITH  3aKOHOMEPHOCTM U MPOTHBOPEYHUS B
paccMaTpUBaEMBbIX SABJICHUSX, (DOPMYITUPOBATH BBIBOJIbI M 3aKIIOUCHUS;

e TIPUMEHITH  CXEMHO-MOJICJIbHBIE  CpelCTBa  JUIsl  TPEJCTaBIICHUS
CYIIECTBEHHBIX CBS3€d M OTHONICHUUA B HU3Y4YaE€MbIX OHUOJOTHUYECKUX
00BeKTaX, a TaKXe NPOTUBOPEUMA PA3HOTO POJIa, BBHISIBIECHHBIX B
Pa3IUYHBIX UHHOPMAITMOHHBIX UCTOYHUKAX;



pa3pabaThiBaTh IUIAaH pEIICHWs MpoOJieMbl C Y4€TOM aHalu3a
UMEIOIINXCS MAaTEpUaIbHBIX B HEMaTEPHAIBLHBIX PECYypPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHHOCTh, OIICHUBATH COOTBETCTBHE
PE3yIBTATOB MEJISIM, OIICHUBATh PUCKH MTOCIIECICTBHUM IEATCILHOCTH;
KOOPJIMHUPOBATh U BBHITIOJHATH PabOTy B YCIOBUSAX PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJAJE€Th  HABBIKAMM  y4E€OHO-HCCIIEOBAaTEIbCKOM U  IPOEKTHOU
NESTETPHOCTH, HAaBBIKAMHU pa3penieHus MpoOjeM, CIMOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB  PEILICHHS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOOB MMO3HAHMUS;
WCIIOJIb30BATh PA3JIMYHBIE BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HAHWS, €ro WHTEPIpeTalud, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B
y4eOHBIX CHUTyallMsiX, B TOM YHCJI€ TPU CO3JaHUH Y4YEOHBIX H
COLIMAJIbHBIX MPOEKTOB;

dbopmMupoBaTh  HAy4YHBIM  TUN  MBIIUICHUS, BJIAJCTh  HAy4YHOU
TEPMUHOJIOTHEN, KIIFOUYEBBIMU MTOHITUAMU U METO/IAMU;

CTaBUTh M (HOpMyIHpPOBaTH COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3a/ady,
BBIJIBUTaTh TUMNOTE3Y €€ PEHICHHs, HAXOAWUTh AapPryMEHTHl A
JI0KA3aTeNbCTBA CBOMX YTBEPKACHUM, 3a7aBaTh MapaMeTpbl U KPUTECPUH
pelieHus;

aHaJIM3UPOBaTh IOJYYEHHBIE B XOJI€ PELICHHS 3aJadyd pe3yJbTarThl,
KPUTUYECKU OLIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MECHEHUE
B HOBBIX YCJIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OMBIT;
OCYIIECTBJIATH IIeJICHANIPABICHHBIN TTOUCK MEePEHOCca CPEJICTB U CIIOCOOOB
JENCTBUA B MPOGECCUOHAIBHYIO CPENy;

YMETh MEPEHOCUTH 3HAHUS B MMO3HABATENbHYIO U MPAKTUYECKYIO 00IacTH
KU3HEICSITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;
BBIJIBUTAaTh HOBBIE WJIEHU, MpeAjaraTb OpPUTHMHAJIbHBIE MOJIXOAbl H
pelIeHus, CTaBUTh MPOOJIEMBbI U 3aJ]a4H, JOIYCKAIOUIUE albTepHATUBHBIC
peneHus.

3) paGora ¢ uHpopManmen:

OPUEHTHPOBATbCS B paA3IMYHbIX MCTOYHHMKAX HH(MopManuu (TEKcTe
yu4eOHOro mnocoOus, Hay4HO-NONYJSPHOW JUTEpaType, OMOJOTHYECKHX
CIOBAapAX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax [JaHHBIX, B
WNHuTrepHeTe), aHanM3UpoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM



OpPEICTaBICHUS, KpPUTUYECKH OLIEHWBaThb €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUYUBOCTb;

(dbopMyIHMpOBaTh 3aMpPOChl U IPUMEHATH PA3IUYHBIC METOJBI TIPHU MTOUCKE
1 oTOope OHuonornyeckoil nHPpopManuu, He0OOXOIMMOM JIJIsl BBIIOJHEHUS
y4eOHBIX 33/1a4;

IpUOOpEeTaTh OIBIT UCIIOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUH, COBEPLIEHCTBOBATh KYJbTYPY AKTHMBHOTO HCIOJIb30BaAHUSA
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIbHYIO (OpMY MpeACTaBICHUS
Ouonornyeckor uHGpopManuu (CXeMbl, TpauKu, TUarpaMmbl, TaOIUIIBI,
PUCYHKH U JAPYyTOE);

UCTIONb30BaTh HAY4YHBIH S3BIK B KauyecTBE CpEACTBAa MpU padoTe ¢
Ouosornyeckor MHGopMaluen: NPUMEHITh XUMUYECKUE, (PU3NUYECKUe U
MaTeMaTUYeCKue 3HAKU MW CHUMBOJBIL, (QopMmyibsl, abOpeBHatypy,
HOMEHKJIaTypy,  HUCHOJb30BaThb M  IpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISIAHOCTH;

BJAa/JIeTh HABBIKAMH  PACIIO3HABaHWA W  3alIUTHl  WH(OpPMAIUH,
MH()OpPMaIIMOHHOM 0€30MaCHOCTH JIUYHOCTH.

OBJiaieHne YHHBEPCAJTbHBIMH KOMMYHUKATHUBHBIMHU /1€ CTBUAMM
1) oOmenme:

OCYIIECTBIISAITh KOMMYHMKAIlUM BO BCEX cQepax KHU3HH, AKTHUBHO
y4acTBOBaThb B JAMAJIONe MM JUCKYCCHM IO CYILIECTBY OOCY)KIaemoun
TeMbl  (YMEHHME  3aJaBaTh  BOIPOCHI,  BBICKA3bIBaTh  CY>KJICHHUS
OTHOCHUTEJIBHO BBIIIOJTHEHUS NPEAIaraéMou 3a/1a4u, yYUThIBATh HUHTEPECHI
U COIVIACOBAaHHOCTh MO3MIMM JIpPyrMX Y4YacTHUKOB JMajora WiIn
JTUCKYCCHUN);

pacno3HaBaTh HeBepOajbHbIE CpPEACTBAa OOUICHUS, MOHUMATh 3HAUECHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX
CUTyallul, yMETh CMATYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHIL;

BIAJETh pA3JIMYHBIMU CHOCOOAMM  OOLIEHUS M  B3aUMOJCHCTBUA,
NOHUMAaTh HaMEpPEHUsi JPYruX JIIOJAEH, TMPOSBIATh YBAXKUTEIHHOE
OTHOLIEHUE K COOECEIHHMKY M B KOPPEKTHOW (popMe (opMyIHpoBaTh
CBOM BO3PaXKECHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTb CBOX TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

NOHMMaTh W  HUCHOJb30BaTh  NPEUMYINECTBA  KOMaHAHOW U
WHINBUIYATbHONH pabOThl MPU PEHICHUU OUOJIOTHYECKON MPOOIEMBI,
000OCHOBBIBaTh ~ HEOOXOJMMOCTh NPHUMEHEHHS TIPYNMOBBIX  (QopM
B3aMMOJICHCTBUS MPU PEIICHUH YUYEOHOMU 3a/1auu;



BbIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JNEHCTBHUI ¢ y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KJOr'0 YJI€HA KOJUICKTHUBA;

OpUHUMATh 1EIM COBMECTHOM JI€ATE€NbHOCTH, OPraHU30BbIBATH U
KOOPJMHUPOBAaTh JACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIAH
NEUCTBUM, pacClpelensiTb poJd ¢ YYETOM MHEHHMM YYacCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXkKJOI'0 yYaCTHHKA KOMaHIbl B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKThI, OLUEHUBATH HJIEU C MO3WLHUHA HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEJCHHE B Pa3JIMYHBIX
CUTyallMsiX, TMpOSBIATH  TBOPYECTBO M  BooOpaxeHue,  ObITh
UHULMATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHbIMU AeHCTBUSIMH:
1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABICHUS NPOOJIEM M HUX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUU LEJEBBIE M CMBICIOBBIC
YCTAaHOBKM B CBOMX JCHCTBUAX M NOCTYIKAaxX IO OTHOUIEHUIO K >KMBOM
IPUPOJE, CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYXKAIOLIHX;

CaMOCTOATENIBHO  OCYILECTBIATH  IIO3HABATEIBHYIO  JCSATEIBHOCTD,
BBISIBJISITH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4UH B
00pa30oBaTENbHOMN AESITEIBHOCTH U )KM3HEHHBIX CUTYalUsIX;
CaMOCTOSITENIbHO COCTaBJISATh IUIAH pelIeHHs MpoljemMbl ¢  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUIH;
JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paclMpATh paMKA  y4eOHOro TpeJMeTa Ha OCHOBE  JIMYHBIX
PEAIIOYTECHNM;

JienaTh ~ OCO3HAHHBIM  BBIOOpP,  apryMEHTHpOBaTh  €ro,  Opatb
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3pYyIHULIMH B
Pa3HBIX 00JACTSIX 3HAHUHN, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIM
Y KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaThb  OLEHKY HOBBIM  CHUTYyallMsIM, BHOCUTb KOPpPEKTHUBBI B
NEATEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJa/IeTh HAaBBIKAMHM T[O3HABATEJIbHON pe(eKCUH Kak OCO3HAHUS
COBEPLIAEMBIX JECUCTBUM U MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHMM, MCHONB30BaTh NPUEMBI pedIeKCUM IJii OUEHKH CUTYallUH,
BbIOOpA BEPHOT'O PELICHUS;



YMCTb OLCHHUBATHL PUCKH W CBOCBPCMCHHO IIPHMHHUMATh PCHICHUA IIO HX
CHHXKCHUIO,

IPUHUMATh MOTHBBI W apryMEHTbl JpPYrMX I[pU aHalIu3€ pPE3yJIbTAaTOB

NEeATEeIbHOCTH;
3) npuHsATHE ce0sl M IPYTrUX:
NpPUHUMATh ce0sl, MTOHUMAast CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OpUHUMATh MOTUBBI M apryMEHThl JPYyTUX TMPU aHAJM3€ pPe3yJIbTaTOB

NEATEIbHOCTH;
IpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLUIMOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHUsi mporpamMmbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKIIIOYAIOT crienuduyeckue ajs ydeOHoro npeaMera «buomorus»
HAy4YHbIE 3HAHWS, YMEHHS U CIOCOOBI JCWCTBUN MO OCBOCHHIO, MHTEPIPETAUUA H
npeoOpa3oBaHUI0 3HAHUM, BUABI JACATEIBHOCTU MO TOJTYYEHHUIO HOBOTO 3HAHHS H
NPUMEHEHUIO 3HAHWM B PA3NMYHBIX YYE€OHBIX CHUTYyalHMsX, a TaKKe B pPEaJbHBIX
KU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C Ouosoruei. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABICHBI MO TOJaM 00yUYCHHS.

[IpeameTHBIe peE3ynbTaThl OCBOCHHUS ydeOHOTO mpenmera «buomorus» ¢ 10
Kjacce NOKHbI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KAapTUHBI MUPa U HAYYHOTO MHPOBO33PEHHUSI, O
BKJIaJIe POCCHUUCKHX U 3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B DPAa3BUTHE
Oouonorud, (YHKIMOHAJIBLHOM TpPaMOTHOCTH YeJIOBEeKa ISl PpeIleHUs
YKU3HEHHBIX 3a]1a4;

YMEHHE PaCKpbIBaTh COJIEPKAHUE OMOJOTUYECKUX TEPMUHOB U MOHATHIA:
U3Hb, KJIIETKA, OpPraHu3M, MeTaboIn3M (OOMEH BEIIECTB U MpPEeBpallieHUE
SHEPrum), TOMeocTa3 (CaMOperyJssilus), YpOBHEBasE OPraHU3alMs KUBBIX
CUCTEM, CaMOBOCIpPOHU3BEJCHUE (PEenpOAYKIUs), HACIEACTBEHHOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

YyMEHHUE H3J1aratb OUOJOTHUYECKHE TEOopHuH (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsI, LIEHTPaJbHAasl O'Ma MOJIEKYJSIPHOW OHOJIOTMH), 3aKOHBI
(I'. Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o0 meHTpax
MHOTOOOpa3usi M TMPOUCXOXKJEHUS KyJIbTypHbIX pacteHuit H. W.
BaBunosa), ompenensTe TpaHULBl HUX MNPUMEHUMOCTH K JKUBBIM
CUCTEMaM;

yMEHUE BIIAJIETh METOJaMH HAYYHOTO TIO3HAHWS B OHOJOTHU:
HAOJIIO/ICHHE W OINMCAHWE KUBBIX CHUCTEM, MPOIECCOB U SBIICHUIA,



opraHuzanuss ¥  TPOBeICHHE  OHUOJIOTHYECKOTO  IKCIEPUMEHTA,
BBIJIBIDKEHUE THITOTE3HI, BBISIBJICHHE 3aBHCHMOCTH MEX Ty
UCCIICIYEMbIMU BEJIMYMHAMHU, OOBSICHCHHE IIOJYYCHHBIX PE3yJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUI M 3aKOHOB, YMEHHUE JCNIaTh
BBIBOJIbI HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTATOB;

yYMEHUE BBIICNATH CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT
U DyKapuoT, OJHOKJCTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB,
O0COOEHHOCTH MPOLECCOB: 0OMEHa BEUIECTB W IMPEBPAIICHUS YHEPTUU B
KJIeTKe, (POTOCHMHTE3a, IUIACTUYECKOTO W DHEPreTHYEeCKOoro OOMEHa,
XEMOCHHTE3a, MMWTO03a, MeEH03a, OIUIOJIOTBOPEHHS, Pa3MHOXKCHHS,
WH/IMBHUTyJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE  TPUMEHATH  TOJYYCHHBIE  3HAHWSA  UII  OOBSCHCHHUS
OMOJIOTUYECKHUX TPOIECCOB W SIBICHHWH, IS TPHHITHS MPAKTHYECKHUX
pEIIeHN B TIOBCETHEBHOM >KM3HU C IIEJIbI0 0OECTICUeHHsI O€30TaCHOCTH
CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIIUX JIFOJICH, COOIIOEHUS HOPM
IPaMOTHOTO TOBEJCHHS B OKpPY)KArOIIeld MPUPOTHON cpejie, TOHUMaHNe
HEO0OXOJMMOCTH UCIOJIb30BaHUS JOCTHKEHUN COBPEMEHHONW OMOJIOTUU U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPOIO0IIOIH30BAHNS;

YMEHHUE pelIaTh DJJIEMEHTApHbIE TEHETHUYECKHE 3aJadyd Ha MOHO- H
TUTHOPUIHOE CKpEIMBAHME, CIEIJICHHOE HACIeOBaHUE, COCTaBIATH
CXEMbI MOHOTHOPHTHOTO CKPEUTUBAHUS /ISl IPEICKa3aHMsI HaCIeI0BaHUS
IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITOIHATH JIA0OPATOPHBIC M MPAKTHUECKHE PabOThI, COOII0IATh
npaBuiIa mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;
YMEHHE KPUTHUYECKH OICHUBATh M WHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTHYECKOTO COCPKaHUSI, BKIIOUYAIOIIYIO IICEBJIOHAYYHBIC 3HAHUS U3
Pa3IUYHBIX HCTOYHHKOB (CpeJcTBa MaccoOBOW WH(GOpMAIMU, HAy4HO-
MOMyJISIPHBIC ~ MaTepUaibl), OTUYECKHE  AaCIEeKThl  COBPEMEHHBIX
UCCJIeIOBaHU B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC U YCTHBIC COOOIICHHS,
000011251 OMOJIOTUYECKYI0 WH(OpPMAIMI0 U3 HECKOJbKHUX HCTOYHHUKOB,
IPaMOTHO MCTIOJIL30BaTh MOHATUWHBIN anmapar OHOJIOTHH.

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS yuyeOHOTo mpeamera «buonorus» ¢ 11

Kjtacce JOJIKHBI OTPAaXKaTh:

c()OPMUPOBAHHOCTh 3HAHUH O MECT€ M pPOJM OHMOIOTMM B CHCTEME
HAyYHOT'O 3HAHMS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KAPTHHBI MUPAa W HAy4YHOTO MHMPOBO33PEHHUS, O
BKJIaZIe POCCUHCKHUX U 3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruy, (yHKIMOHAIBHOM TI'PaMOTHOCTH 4YeJNOBEKa Ul pPElICHUs
KU3HEHHBIX 3a/1a4;



YMEHHE PACKpbIBaTh COACpKaHUE OMOJIOTMUYECKUX TEPMUHOB U MOHSATHUI:
BUJI, TIOMYJIALMSA, TeHO(MOH, DBOJIIOIHUSA, ABWXKYIIUE CHIBI ((haKTOPHI)
ABOJIIOLMHU,  MPUCIOCOOJEHHOCTh  OPraHU3MOB,  BHJA000pa3OBaHHUE,
AKOJIOTHYECKHE (DAKTOPBI, HSKOCUCTEMa, TMPOMYICHTHI, KOHCYMEHTHI,
peAyLEeHTHl, LEeNU MUTaHMs, SKOJOrMuYeckas MupaMuja, OHWOTeOleHO3,
ouocdepa;

yMEHHUE H3JIarath OMOJOTMYECKHE TEeOpuHu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKasi TEOPHS IBOJIOLNH ), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apompimieBoro cxoacrsa K. M. bspa, depenoBaHus IJIaBHBIX
HarpaBiieHui u myTei aBomonnn A. H. CeBeprioBa, yuenus o 6uocdepe
B. U. Bepnazackoro), onpeaensts IpaHullbl UX TPUMEHUMOCTH K >KUBBIM
CUCTEMaM;

YMEHHE BIAJETh METOJAaMU HAyYHOTO TIO3HaHHWS B OHOJOTHU:
HAOMIOJICHNE W ONHUCAaHHE JKUBBIX CHUCTEM, MPOLECCOB U SIBICHUH,
OpraHm3aluss M  IpOBEIEHHE  OMOJOrMYECKOro  HKCIEPHMEHTA,
BBIJIBUOKCHHE TUIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXITY
UCCIIElyeMbIMI BEIMYMHAMHU, OOBSICHEHHE IOITYYCHHBIX PpPEe3yIbTaToB,
UCTIOJIb30BAaHHBIX HAYYHBIX MOHITHHA, TEOPHI U 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPU3HAKU CTPOEHUS OMOJOTHYECKHX
00BEKTOB: BUJOB, MOMYJISAIUHN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTeoIeHO30B U AIKOCUCTEM, 0COOEHHOCTH MPOIIECCOB: HACIEACTBEHHOMN
U3MEHYHUBOCTH, €CTECTBEHHOT'O otOopa, BHUJ1000pa30BaHus,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBHUS 3KOJOTHYECKHX (aKTOPOB
Ha OpPraHU3MBbI, MEpPEHOCa BEIIECTB M TOTOKA PHEPrUU B DKOCHCTEMAX,
AHTPONIOTEHHBIX HU3MEHEHUW B OKOCUCTEMAaxXx CBOEM MECTHOCTH,
KpYroBOpOTa BELIECTB U OMOr€0OXMMHYECKUX LIUKJIOB B Onocdepe;
YyMEHHE  TNPUMEHSITh  MOJY4YEHHbIE  3HaHUA Ui OOBACHEHUs
OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, AN MPUHATHS NPAKTHUECKUX
pelIeHni B MOBCEHEBHOM KM3HU C IEJIbI0 O00eCrieYeHHs] 0€30MacHOCTH
CBOETO 3JIOPOBBS M 3/I0POBbsI OKPYXKAIOIIUX JIOACH, COONIOACHUS HOPM
IPaMOTHOTO MOBEJCHUS B OKpPY)KAroOIIed MPUPOTHON Ccpejie, TOHUMaHNe
HEOOXOIMMOCTH HCHOJIb30BAaHUS JOCTHKEHUN COBPEMEHHOW OHOJOTHU
U1 paliMOHaIbHOI'O IPUPOIOTIOIb30BAHUS;

yMEHHUE pelllaTh 3JEeMEHTapHble OMOJIOTMYECKHE 3aJadl, COCTaBIATH
CXEMBI [TIEPEHOCA BEILIECTB U SHEPTHH B 3KOocHcTeMax (Leny NUTaHus );
YMEHHE BBIMOIHATH J1a00paTOpHbIE U MPaKTUYECKUuEe paboThl, COOII0IATh
npaBuiIa Mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAO0BaAHUEM;
yMEHUE KPUTHUYECKU OIICHUBATh W HWHTEPHPETUPOBATH HWH(OOpPMAIUIO
OHMOJIOTMYECKOT0 COIeP KaHUs, BKIIIOYAIOIYIO TICEBAOHAYYHbIC 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpEICTBa MaccoBOW HH(pOpMAaIMH, HAYYHO-



NOIYJISIPHBIE MaTepUaibl), PacCCMAaTPUBATh TIIOOATBHBIC DKOJIOTHYSCKUE
npoOJeMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TO3UIINIO;

YMEHHE CO3]1aBaTh COOCTBCHHBIC IUCHbMCHHBIC W YCTHBIC COOOIICHHS,
00001mast 6uomornyeckyro MHGOPMAIMI0 W3 HECKOJIbKHUX HCTOYHUKOB,
IPaMOTHO MCTIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB D1eKTPOHHBIE
Ne HaumenoBanmue pa3uesion Kontposusie | TIpakTaaeckme (undposbie)
n/m | W TeM NPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
b K
1 buonorus xak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
) JKuBbI€ CHCTEMBI U UX 1 bub6anoreka [IOK
OopraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKUH COCTaB U g 1 bu6mmoreka [JOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 X 6
HBHCACATCIBHOCTE [ICTHH https://m.edsoo.ru/7f41¢292
PazmuoxkeHUE U
5 HHIUBHAYaJbHOE Pa3BUTHE 5 1 bubmmotera [JOK
AHBIALY P https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnencrBeHHOCTh B g 15 bubnuorexa [JOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bu6mmorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO HACOB 34 0 4

10 [TIPOT'PAMME



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 KITACC

KoaunyecTBO YacoB D1eKTPOHHbIE
HaunMeHoBaHue
Ne (uu¢possbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMporpamMmbl padoThI padoTbI
pecypcbl
| OBOJIIOIHMOHHAS 9 1 bu6nuoreka [JOK
Oonoorus https://m.edsoo.ru/7f41cc74
Bo3nuknosenue u
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorexa [IOK
P ) https://m.edsoo.ru/7f41cc74
3emiie
3 Opraau3Mbl 1 5 1 bubmuorexa [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 JKOJIOTUUECKUE 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bu6mmoreka [{OK
5 PesepBHoe Bpe 2
PBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
. 34 0 2.5

YACOB I10 [TPOTPAMME



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




INHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrtpoasubie | IlpakTtuuyeckue
n/n Bcero U3yYeHUs o0pa3oBaTte/ibHbIE
padoThI padoTbl
pecypchbl
01.09.2025- bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 5.09.2025 https://m.edso0.ru/863e6122
o https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU IPUPOIBI.
[Ipa eckas padota Ne 1
2 «IE)ICEZIJ/I'III{)?.OII:a:IIEC aZJ'II/IqHI)IX 1 0.5 8.09.2025- bubmorexa [TOK
P ’ 12.09.2025 | https://m.edsoo.ru/863e6122
METOIOB MPHU U3YUEHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, MpoIecchl 1 15.09.2025- | Bbubnuoreka [JOK
U UX U3y4EHUE 19.09.2025 | https://m.edsoo.ru/863e6564
4 XuMU4ecKuii coctaB KiIeTku. Bojga u 1 22.09.2025- | Bubmmoreka [JOK
MHHEPAJIbHBIE COJIU 26.09.2025 https://m.edsoo.ru/863e674¢
5 Benku. CocTaB U cTpoeHHe OEIKOB 1 29.09.2025- 1 Bubmorexa IIOK
' R 03.10.2025 https://m.edsoo0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas pabora
6 Ne 1 «H3 qu)HHe KaTa?IHqueCKEﬁ 1 0.5 06.10.2025- 1 BuGmorexa IIOK
) Y ' 10.10.2025 | https://m.edsoo.ru/863e6b72
aKTUBHOCTH ()epPMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTaaasbl)»
13.10.2025- | Bubmuoreka IJOK
7 v I 1
TICBOABL. JHIHART 17.10.2025 https://m.eds00.ru/863e6870
20.10.2025- | Bubmmoreka I[IOK
8 Hyxnensoseie kuciotsl. AT® ! 24.10.2025 https://m.edsoo.ru/863e6d5¢



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
https://m.edsoo.ru/863e6d5c

9 Wcropus u MeToabl U3y4eHUs KIETKH. 05.11.2025- | bubmmoreka [JOK
Knerounas Teopus 07.11.2025 https://m.edsoo.ru/863e6e88
10 Knerka kak 1emoctHas ;kuBast 10.11.2025-
cucrema 14.11.2025
CtpoeHue 3yKapruOTHYECKON KIICTKH.
JlaGopatopHas padora Ne 2
«H3yueHue cTpoeHUsl KIIETOK 17.11.2025 bubmunoreka IIOK
11 pacTeHHid, )KMBOTHBIX, [PHOOB U 0.5 o https://m.eds00.ru/863e6f0
. 21.11.2025
OaxTepuii M0l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITpeTiapaTax u ux
OITHCAHUE)
24.11.2025- | Bubmumoreka [JOK
12 OOmeH BeMecTs WM META60MH3M 28.11.2025 https://m.edso0.ru/863e766¢
01.12.2025- | Bubmuoreka IIOK
13 Potocuites. XemocHHTes 05.12.2025 https://m.edsoo.ru/863e7¢98
14 S HePECTICCKIi OfMeH 08.12.2025- | Bubauoreka ITOK
P 12.12.2025 https://m.edsoo.ru/863e7aae
Ku3HeHHbIN IMKI KIeTKU. [{emeHue
.M . JIab
15 KJ;E(T)I;: Neo I;T:)I;a6 amoif;;) 3211410321 B 0.5 15.12.2025- 1 BuGmuorexa [IOK
P B oA ' 19.12.2025 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIIKa JTyKa Ha
TOTOBBIX MUKPOIIPETapaTax»
16 buocunTe3 Oenka. Peakimst 22.12.2025- | Bubmmoreka [JOK
MAaTPUYHOT'O CUHTE3a 26.12.2025 https://m.edsoo.ru/863e796e
17 T 6 Senka 12.01.2026- | Bubmmoreka [IOK
paCIATI HOCHHTES BE 16.01.2026 https://m.eds00.ru/863e796¢
13 Hexnerounsie ¢hopMbl )KU3HU — 19.01.2026- | Bbubauorexa [IOK
BUPYCHI 23.01.2026 https://m.edsoo.ru/863e7540
19 o . « AHI3MOB 26.01.2026- | Bubmmoreka IJOK
OPMEI PaSMHONCCHIHA Opraris 30.01.2026 https://m.edso0.ru/863e81b6



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e

20 Meiios 02.02.2026- | bubmmoreka [JOK
06.02.2026 https://m.edsoo.ru/863e7f4a
OO0pasoBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0/I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 0.5 09.02.2026- | bubmmoreka [IOK
«/3y4deHne CTpOCHUS MOJIOBBIX 13.02.2026 https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHKpOTIpenapaTax»
” WupuBuayansHOE pa3BUTHE 16.02.2026- | bubauotexa [IOK
OpraHu3MOB 20.02.2026 https://m.edsoo0.ru/863e8436
7 I'enernka — Hayka o 24.02.2026- | bubmmuoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYHBOCTHU 27.02.2026 | https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACJIEIOBAHUS
o praro 5 o 6p;; - 02.03.2026-  BuGinorexa [IOK
06.03.2026 https://m.edsoo.ru/863e8878
CKpCIIMBaHHE
UTHOPUTHOE CKpEIINBaHUE. 3aKOH
25 fe3aBI/IIZI/IJ1:\[/10r0 H;::nneanBaHm 10.03.2026- | Bubmzorexa [IOK
13.03.2026 https://m.edsoo.ru/863e89a4
MIPHU3HAKOB
ClenieHHOE HacJe1I0BaHKE
npu3HakoB. JlaboparopHas padota Ne
26 5 «M3y4eHune pe3ynpTaToB 0.5 16.03.2026- | bubanorexa [IOK
MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO 20.03.2026 https://m.eds00.ru/863e8¢60
CKPEIIMBAHUSA y JPO30(HIIBI HA
TOTOBBIX MUKpOIperapaTaxy
7 I'eneruka mona. HacenoBanue 23.03.2026- | bubnuoreka [JOK
MPU3HAKOB, CUEIICHHBIX C ITOJIOM 27.03.2026 https://m.eds00.ru/863e8¢60
N3menunBocTh. HenacnenctsenHas
28 U3MEHYHBOCTD. JlabopaTopHas pabora 0.5 06.04.2026- | Bubmorexa OK
10.04.2026 | https://m.edsoo.ru/863e8efe

Ne 6. Uzyuenue MmoanpukamoHHON



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MEHYUBOCTH, IIOCTPOCHHE
BapHAaIlMOHHOTO psia U
BApUAITMOHHON KPUBOII»

HaciencrBenHas N3MEHUYHUBOCTD.

29 JlaboparopHast pabota Ne 7. «AHanmu3 i 0.5 13.04.2026- | Bbubmuoreka [JOK
MyTalui y 1po30(uisl Ha TOTOBBIX 17.04.2026 https://m.edsoo.ru/863e8efe
MHUKpOTpenapaTax»

30 CeneTHKa YenoBeKa 1 20.04.2026- | Bubnumoreka [JOK

24.04.2026 https://m.edsoo.ru/863e8d78
PesepBHelit ypok. O60011eH1e 110
31 TeMep«HaCJ'IZ)I":[)CTBeHHOCIlJi U 1 27.04.2026-
30.04.2026
W3MEHUYUBOCTH OPTaHU3MOBY
32 Cernexiyst Kak HayKa M IpOLECC 1 04.05.2026- | BuGmrorexa IIOK
08.05.2026 https://m.edsoo.ru/863e9214

1 MeTobl U JOCTUKEHUSI CEICKITNT 1 12.05.2026- | Bubmuoreka IJOK
pacTEeHUN U KUBOTHBIX 15.05.2026 https://m.edsoo.ru/863e9214

14 buorexHonorus kak orpacib 1 18.05.2026- | bubmuoreka [JOK
MIPOU3BOJICTBA 22.05.2026 | https://m.eds0o.ru/863e9336

OBILEE KOJIMYECTBO YACOB 110 14 4

I[TPOTPAMME



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 KITACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasubie | IlpakTuuyeckue Aara uuppoBbie
n/n Bcero U3yqeHust o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 DBOJIIONHS ¥ METOJIBI €€ H3yUeHHS 1 01.09.2025- 1 BuGmorexa IIOK
B A Y 5.09.2025 https://m.edsoo.ru/863ea20e
) Hctopus pa3BUTHS IpECTaBICHUNA 00 1 8.09.2025- bubnnoreka [JOK
3BOIIOIUU 12.09.2025 https://m.edso00.1ru/863¢9570
3 N 1 15.09.2025- | Bubnuoteka [JOK
P t 19.09.2025 https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak JIeMeHTapHas
€IMHUIIA BUJA W YBOJTFOIIHH.
A nﬂa o ETO HI; R ; | | 0 22.09.2025- | BuGanorexa LIOK
paTopHai p - ' 26.09.2025 | https://m.eds00.ru/863e¢99c6
«CpaBHeHUE BUIOB T10
MOP(}OTOrHUIecKOMY KPUTEPHIO)
5 JIBrKy1IMe CUITBI (3JIEMEHTapHBIE 1 29.09.2025- | bubnuoreka [JOK
(hakTOpBI) SBOTIOLIUU 03.10.2025 https://m.edsoo.ru/863e9da4
06.10.2025- | Bubmuoreka IIOK
6 E i
CTCCTBEHHBI OTOOP 11 €0 oMl ! 10.10.2025 https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas | 0.5 13.10.2025- | Bubanoreka [JOK
pabota Ne 2 «Onucanue . 17.10.2025 https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepa
g Hamnpasnenus u mytu | 20.10.2025- | Bubmmoreka [IOK
MaKpO3BOIIOLUU 24.10.2025 https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOIONINN 1 05.11.2025-



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

07.11.2025

10 Wcropus xu3Hu Ha 3emiie 1 METOAbI 10.11.2025-
€€ N3y4eHUs 14.11.2025
1 ['umnoTe3sl MPOUCXOKACHUS KU3HU Ha 17.11.2025- | Bubmmoreka [IOK
3emie 21.11.2025 https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emMIie Mo spam u 24.11.2025- | bubmuoreka [JOK
nepuoaam 28.11.2025 https://m.edsoo.ru/863eabbe
OCHOBHBIE 2TaIlbl YBOTOIUI
PaCTUTENHHOTO U KUBOTHOTO MUPA.
13 [TpakTuaeckast padorta Ne 1 0.5 01.12.2025- | bubmuoreka [IOK
«/3y4eHne UCKOIMAEMBbIX OCTAaTKOB 05.12.2025 https://m.edsoo.ru/863ea8bc
pPacTCHHIA U )KHUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cuctema 08.12.2025- | bubmuoreka [IOK
OpraHr4eCcKoro Mupa 12.12.2025 https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIOreHe3) 151220251 BuGimorexa [IOK
19.12.2025 | https://m.edsoo.ru/863eac2c
16 JBrxymme cuibl (pakTopsl) 22.12.2025- | Bubmuoreka I[JOK
AHTPONOTEHE3a 26.12.2025 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH1 BOJIIOIUN 12.01.2026-
4eJloBeKa 16.01.2026
18 YenoBeueckue packl M MPUPOTHBIC 19.01.2026- | Bubanoreka [JOK
aJanTalyy 9YeaoBeKa 23.01.2026 https://m.edsoo.ru/863eaca?
PesepsHblil ypok. O6001eHue mo
19 TeMep«BOSHiiHOBeHI/Ie ElpaSBI/ITI/Ie 26.01.2026-
30.01.2026
YKU3HH Ha 3eMIie»
02.02.2026-
20 DKOJIOTrUs Kak HayKa 06.02.2026
21 Cpenpl 00MTaHUS U IKOJIOTHYECKHE 09.02.2026- | Bubmuoreka IIOK
(bakTopsl 13.02.2026 | https://m.edsoo.ru/863eafec



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

AOGuoTtnieckue (HakTopsl.
JlaGopaTopHnas padora No 3.
«Mopdonornyeckue 0COOCHHOCTH

22 pacTeHMii U3 pa3HbIX MECT OOUTAHUY. 0.5 16.02.2026- 1 BuGmuorexa [IOK
20.02.2026 | https://m.edsoo.ru/863ebl0e
JIaGopartopHas pabota Ne 4.
«BnusHHE cBeTa HAa POCT U Pa3BUTHE
YEPEHKOB KOJICYyCa
” Brotiueckite haKTops: 24.02.2026- | bubmmuotexa [JOK
27.02.2026 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
24 nomyssiun. [Ipaktudeckas padora Ne 0.5 02.03.2026-
2 «IToacY€T MIOTHOCTH MOIMYJISALINI 06.03.2026
pa3HbIX BUIOB PaCTEHUI»
’5 Coo0rmiecTBa OpraHu3MOB — 10.03.2026- | Bbubmuoreka [JOK
OHMOIIeHO3 13.03.2026 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHUE CUCTEMBI 16.03.2026- | Bubmumoreka [JOK
(3KOCHCTEMBI) 20.03.2026 https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 DKOIOrMYECKHE ITUPAMUIBL. 23.03.2026- | - Bubmorexa IIOK
N 27.03.2026 https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [MpupoaHbIe SKOCUCTEMBI 06.04.2026-
10.04.2026
29 AHTPOMOTeHHBIE YKOCHCTEMBI 13.04.2026-
17.04.2026
30 buocdepa — rinobanpHas sKocucTEMa 20.04.2026- | Bubmumoreka [IOK
3emiu 24.04.2026 https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 27.04.2026- | bubnuoreka [JOK
ounocdepnr 30.04.2026 https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B 6rochepe 3emin 04.05.2026-

08.05.2026



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

13 CocymiecTBoBaHNE TTPUPOIBI U 1 12.05.2026- | Bubmuoreka IIOK
YyeJI0BEYEeCTBa 15.05.2026 https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok. O000IICHNIE TEMBI

34 <<CO(I))6H1€CT]}3]§ u axonor;uqecme 1 18.05.2026-

22.05.2026
CHUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME



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

INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBFPA30BATEJBLHOM TPOT'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble NMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHusd

CchopMupoBaHHOCTh 3HAaHMW O MECT€ M PpOJIU OMOJIOTUM B CHUCTEME
HAY4YHOI'O 3HaHMsI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQIE POCCUHCKHX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosioruy; (QPyHKUMOHAIBHOM TI'PaMOTHOCTU YEJOBEKa I pELICHUs

JKU3HCHHBIX 3aJ1a4

YMeHue packpbIiBaTh COAEpKAHUE OMOTOTUYECKUX TEPMUHOB M MOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M; MeTabomm3M (0OOMEH BEIIECTB U MpEBpaIcHue
SHEPruM), TOMEOCTa3 (CaMOpEryJssilus), ypOBHEBAss OpraHU3alus >KHUBbBIX
CHCTEM, CaMOBOCIpOM3BeNeHHE (PEmpoAyKIHs), HACIeICTBEHHOCTD,

HU3MCHUYUBOCTDB, POCT U Pa3BUTHEC

YMeHue wu3narath OHOJOrMYECKHE TeOpuu (KJIETOYHas, XPOMOCOMHas,
MyTaimonHas), 3akoHbl (I'. Menngens, T. Moprana, H.M1. BaBuiosa) u
ydyeHHusd (O LEHTpax MHOrooOpasusi U NPOUCXOXKIEHUS KyJIbTYPHBIX
pactennii H.W1. BaBuiosa), onpeaensTe rpaHULbl UX NPUMEHUMOCTU K

JKHMBBIM CUCTCMaM

YMeHue BIAAeTh METOJaMHU HAyYHOTO T[IO3HAHUS B  OWoNOTHH
(HaOnrofieHHe W OIMUCAaHUE JKHUBBIX CHUCTEM, MPOIECCOB U SIBICHU;
OpraHm3alusi W  MpOBeACHHE  OUOJIOTMYECKOTO  SKCIEPUMEHTA,
BBIJIBUYKEHUE TUTIOTE3bI; BHIABICHUE 3aBUCUMOCTH MEXIY HCCIIETyEMbIMHU
BEITMYMHAMHU, OOBSICHCHHE TOMYUYEHHBIX PE3yJIbTaTOB, HMCIIOJIb30BAHHBIX
HAyYHBIX TOHSATHM, TEOpUl M 3aKOHOB; yYMEHHE JeJaTh BBIBOJABI Ha

OCHOBAHUH MOJIYYEHHBIX PE3yJIbTATOB)

VMeHHe BBIIENATh CYIIECCTBCHHbIC TPU3HAKH BHPYCOB, KIIETOK IPOKAPHUOT
n 9YKapuorT, OHOKJIECTOYHBIX n MHOI'OKJIECTOYHBIX OpraHu3MoOB;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB W IPEBPAIICHUS SHEPTUH B
KJIEeTKe, (OTOCHHTE3a, IUIACTHYECKOrO M DHEPreTUYECKoro oOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIONOTBOPEHHS, Pa3MHOXKCHHS,

WHIWBUTyIbHOTO PAa3BUTHUS OpraHnu3Ma (OHTOTEHE3)

Vmenue IPUMCHATH IMMOJIYYCHHBIC 3HaHHUA JIIA 00BACHEHHUS
OMOJIOTMYCCKUX mponeccoB " HBHGHI/Iﬁ, IJI1 MIPUHATUSA HOPAaKTHUICCKUX

peleHi B MOBCETHEBHOM JKM3HU B IIENAX oOecrieueHust 0e30MacHOCTH




CBOETO 3/7I0POBbSI U 3/10POBbS OKPYXAIOUINX JIIOAEH, COOMIOACHUS HOPM
IPaMOTHOTO NOBEJIEHUSI B OKpPYXKarollel MPUPOAHOHN cpefe; NMOHUMaHHUE
HEOO0XOIMMOCTH HCIIOJIb30BaHUSI JOCTH)KEHUI COBPEMEHHON OMOJIOTHH U

OHMOTEXHOJIOTUH JJI palliOHAJIBHOT'O IIPUPOAO0II0JIB30BaAHUA

YMeHue pemaTth 3J€MEHTapHble TE€HETUYECKHE 3aJadyd Ha MOHO- M
TUTHOPUIHOE CKpEIMBAaHKE, CIEIUICHHOE HACJeI0BaHUE, COCTABIISATh
CXEeMbl MOHOTHOPUTHOTO CKPEIIMBAHUS IJIsl IPEICKa3aHus HACIIeI0BAHUS

IIPU3HAKOB Y OPraHU3MOB

YMeHre BBIOJHATD JJaOOpaTOPHBIE U MPaKTHUECKue padoThl, COOM0IaTh

npaBuia Mpu padore ¢ yueOHBIM U 1a00paTOpHEIM 000pYI0BAHUEM

YMeHrne KPUTHUYECKH OLEHHBATh W MHTEPIPETUPOBATH WH(POPMALUIO
OMOJIOTMYECKOTO COJIEpKaHMS, BKIIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3

paznuuHbiX HcToyHMKOB (CMMU, Hay4yHO-IOMyNsSipHBIE MaTepuabl);

OTUYCCKUC ACIICKTHI COBPEMCHHBIX I/ICCHGI[OBaHI/If/'I B 6I/IOJ'IOFI/II/I,

MCIHUIMHC, OMOTEXHOJIOTHH

10

YMeHue co3naBarh COOCTBEHHBIE MHUCBMEHHBIE M YCTHBIE COOOLICHMS,
00001mas OMOIOTrHYecKyr0 HMH(GOPMAIMIO U3 HECKOJBKHX HCTOYHHKOB,

I'paMOTHO HCII0JIb30BAaTb MTOHATHHHBIN alrrapar Ooroaoruu

11 KITACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus

CdopMUpPOBAaHHOCTh 3HAHWUW O MECTE€ W POJU OHMOJIOTHU B CHCTEME
HAyYHOTO 3HAHUS ECTECTBCHHBIX HAYK, B (JOPMHUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAyUYHOM KapTUHBI MHpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oounonorun; (QyHKIMOHAIHLHON TPAMOTHOCTH YEJOBEKA ISl PEIICHHS

XKU3HCHHBIX 3aJa4

YMeHue pacKkpbIBaTh COJEpKaHUE OMOJIOTHYECKUX TEPMUHOB U TOHSTHIA:
BUJI, TOMYJSIUsS, TEHO(POH, SBONIONUS, IBIKYIIUE CHIBI ((HaKTOpPHI)

3BOJIFOIIMNH, HpI/ICHOCO6J'IeHHOCTL OpTraHnu3MOB, BI/I,Z[OO6p2130BaHI/IC,

sKoJIoTMYecKrue (aKTOpbl, SKOCHUCTEMa, MPOIYLEHTbI, KOHCYMEHTHI,

PEAYUEHTHI, ENU MUTaHUS, JKOJOTWYECKas MUpaMua, OMOreoIeHO3,

ouocdepa

YMeHue uznaratb OMOJIOTMYECKHE TEOpUU (dBOJIIOLIMOHHAs Teopus Y.
JlapBHHA, CHHTETHYECKAs TEOPHSI IBOJIIOLINN ), 3aKOHBI M 3aKOHOMEPHOCTH

(3apogpimeBoro  cxoactBa K.M.  bopa, depenmoBaHus — TUIaBHBIX




HarpaBieHuid u mytei 3Bomoruu A.H. CesepiioBa, yueHust o 6uocdepe
B.U. BepHanckoro), onpeaensTe IpaHULIbl UX MPUMEHUMOCTH K KUBBIM

cucreMmam

YMeHue BianeTh METOJaMU HAy4YHOrOo TIIO3HaHUS B  OMOJIOTHH
(HaOnrofieHHe W OIMUCAaHUE JKUBBIX CHUCTEM, IPOIECCOB U SIBICHUI;
OpraHm3alusi W  TNpOBeAeHHE  OWOJIOTMYECKOTO  SKCIEPUMEHTA,
BBIJIBUYKEHUE TUTIOTE3bI; BHISABICHHE 3aBUCUMOCTH MEXIY HCCIIETyEMbIMHU
BEJIMYMHAMHU, OOBSICHCHHE TIOMYUYEHHBIX PE3yJIhbTaTOB, HMCIIOJB30BAHHBIX
HAyYHBIX TOHATHM, TEOpHl M 3aKOHOB; yMEHHE JeJaTh BBIBOJABI Ha

OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB)

YMeHHEe BBIICIATH CYIIECTBEHHBIC MPU3HAKHA CTPOCHUS OHMOJIOTHYECKUX
00BEKTOB: BHJIOB, OMYJISIIANA, TIPOAYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIEeHO30B U PKOCUCTEM; OCOOCHHOCTH IMPOIIECCOB HACIIEICTBEHHOM
N3MEHUYHMBOCTH, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHUS 3KOJOTHYECKUX (HaKTOPOB
Ha OpPraHu3Mbl, NIEPEHOCA BEIIECTB M MOTOKA 3HEPrUM B SKOCHUCTEMAX,
AHTPONIOTEHHBIX HU3MEHEHMH B  SKOCHUCTEMAaX CBOEM  MECTHOCTH,

KpyYTroBOpOTa BCHICCTB U OMOTreOXUMHYECKHUX OUKJIOB B 6n0c¢)epe

YMeHHe  NpUMEHSATh ~ TONy4YeHHBIE  3HAHUA Uil  OOBSICHCHUS
OMOJIOTMYECKUX TPOIECCOB U SIBICHUMN, ISl MPUHATHS MPAKTUYECKUX
pelIeHrni B MOBCEJIHEBHOM KM3HHU B IIEJIAX oOecredeHus 0e30MacHOCTH
CBOETO 37I0POBbSI M 3/I0POBBSI OKPYKAIOIIUX JIFOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJEHUSI B OKpY>Karolleld NPUPOAHONU cpejie; NOHUMaHUe
HEOOXOJUMOCTH HCIIONb30BAHMS JOCTHUKEHHI COBPEMEHHOW Ouonoruu

AT palfMOHaJIbHOI'O IPpHUPOAO0IIOJIb30BaAHUA

Vmenue peuiaTb 3JICMCHTAPHBLIC OMOJIOrHYECKHUE 3aJda4yu, COCTaBJIATH

CXEMBbI IIepeHOca BEUIECTB U SHEPTUU B SKOcUCTeMax (L€ MUTAHUS)

YMeHHe BBITIOJHATH JTa0OPAaTOPHBIE M MPAKTHUYECKUE pabOTHI, COOMI0AATh

npaBuiia npu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYAOBaHUEM

VYMeHue KpPUTHUYECKHM OLEHMBAThb U MHTEPIPETUPOBATh HHGPOPMALUIO
OMOJIOTUYECKOTO COJIEPKAHMS, BKIIOUYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
paznuuHbiX ucTo4HMKOB (CMMU, HaydHO-mONyJIsIpHBIE MaTepUabl);
paccMaTpuBaTh IN100AIbHBIE 3KOJIOTMYECKHE MPOOIEeMbl COBPEMEHHOCTH,

(hopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HUITHIO
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YMeHne co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKYI0 WH(OpPMAIMI0O U3 HECKOJIBKUX HCTOYHHUKOB,

rpaMOTHO HUCII0JIb30BATh MMOHSATHHHBIN armapar OHOIOrun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buosnorns xak HayKa

1.1

buonoruss — Hayka o >xuBod mnpupone. Ponp Ouonoruu B (QopmMHpOBaHUU

COBpPEMEHHOU HayuyHOU KapTUHBI Mupa. CrucTemMa OMOIOTHIECKUX HAYK

1.2

MeToapl TO3HAaHUS JKUBOM MpUPOAbl (HAOIIO/IEHUE, SKCIEPUMEHT, OIHCaHUE,

U3MEpPEHHE, KiIacCU(PUKAIIHS, MOJICTUPOBAHKE, CTATUCTUYECKAst 00pabOTKa JIAHHBIX )

JKuBnIle cucTeMBl 1 UX opraHu3anusi

2.1

Kusble cucrembl (OMocHcTeMbl) Kak MpeaMeT u3ydeHus Ouosoruu. CBoMCTBa

OMOCHCTEM | UX pa3sHooOpas3ue

2.2

YpoBHUM oOpraHuzali OHOCHUCTEM: MOJIEKYJSPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHu3MEHHBIH, MOIMYJIALNOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOChepHBIH

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUI  COCTaB  KIETKA. XUMHUYECKHUE DJIEMEHTBhI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MuHEpabHble BemecTBa. PyHKIMU BOJBI U MUHEPAIbHBIX

BEIECTB B KiIeTKe. [loamepikanue 0CMOTHYECKOTO OaaHca

3.2

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3ameHnuMmble U 3aMEHUMbIE aMHUHOKHUCJIOTB. AMMHOKHUCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl ~ OCJIKOBOW MOJEKyJbl (NepBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buomornueckue
byHKIUN OEIKOB.

®depmeHThl — OuosIOrMYecKue Karanu3zatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
neHTp, cyocrparHas cnenuduyaocts. Kodepmentsl. Burtammnbl.  Otamuus

(I)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOPOB

3.3

VraeBoxel: MoHOcaxapuzbl (IJIIOKO3a, pubo3a M Je30Kcupub03a), Aucaxapuabl
(caxapo3a, JaKTo3a) W IoOJUcaxapuibl (Kpaxmal, TJHMKOTeH, LEJUII0J03a).
buonoruueckne pyHKINHU YIIIE€BOJOB.

Jlunuaer: Tpurnuuepuipl, crepouabl, pochomunuasl. ['napodunsHo-runpododHbIe
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB U

JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie xucnorel: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX
kucnot. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u pynkuuu PHK. AT®: ctpoenue

1 QYHKIHH

3.5

[utonmorust — Hayka o kietke. Kiietounast reopusi. MeToabl U3y4eHUs KIETOK




3.6

Knerka kak nenmoctHas »xuBas cuctema. OOmue MpU3HAKK KIETOK: 3aMKHYyTas
HapyxHas MeMmOpana, Monekynsl JIHK kak reHernyeckwii ammapar, cucTeMa

cuHTe3a Oelka

3.7

Tumel KIETOK: dyKapUOTHUYECKass W TpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudeckol  knmetku.  Kierounas — crenka — Oakrepwii.  CTpoeHue
SYKApPUOTHYECKOM KJIEeTKU. OCHOBHBIC OTJIMYMS PACTUTENIBHOM, >KUBOTHOU W

IrpUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAs CTEHKA, TJIMKOKAJIMKC, UX (DyHKIINH.
[Tna3marndeckas MmeMOpaHa, e€ cBoiicTBa u pyHKIMH. [luTommazma u e€ opraHoHIbI.
OnnomeMOpaHHBIE OpraHOWIBl KIETKHU: dHAomIazMaTiueckas cetb (DIIC), ammapar
lNonpmxu, nu3ocombl. [lodyaBTOHOMHBIE OPraHOWIbI  KJIETKH: MHUTOXOHIPHH,
mactuabl.  [IpoucxoxaeHne MUTOXOHAPUM W IUIACTHA. Buabl  1miacTu.
HememOpaHHbIE OpraHOWIbI KJICTKH: PUOOCOMBI, KJIETOYHBIA IEHTP, PECHUYKH,

JKTYTHUKH. (I)YHKI_II/II/I OpraHona0B KJIICTKH. Bxmrouenus

3.9

Anpo — perynsatopHslii LeHTp kieTku. CTpoeHue sapa: sjuepHas o00JI0uKa,

KapuoIuiadMa, XpoOMaTHUH, SIAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKEC

X(HSHCI[CSITGHBHOCTL KJIICTKHU

4.1

OOMeH BeliecTB, WIH MeTaboau3M. ACCUMWIAINUSA (TUIACTHYECKUH OOMEH) |
JTUCCUMMIISALINAS  (QHEPTETUYECKU OOMEH) — JBE CTOPOHBI €JIMHOTO Tpolecca
metabonm3ma. Tumbel oOMeHa BemiecTB: aBTOTPOGHBIM M reTepoTpodHbId. Poib

(epMeHTOB B OOMEHE BEILECTB U MIPEBPAILIEHIH YHEPTUU B KIIETKE

4.2

@otocunTe3. CBeroBas u TemHOBas (azbl (orocuHTe3za. Peakuuu (ortocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a A KU3HU Ha 3eMmile.
Bnusnue ycnoBuit cpeasl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIICHHS €r0
MIPOJYKTUBHOCTH y KYJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OaKTepun. 3HAUCHHE XeMOCUHTE3a ISl KU3HU

Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KJETKe. PacimerieHue BeIIecTB, BBIICICHUE U
AKKyMYJIMPOBaHHE YHEPTHH B KJIETKe. DTalbl YJHEPreTUYecKoro oomena. [ nukomnus.
bpoxenne u ero Buabl. KuciopoaHoe OKHUCIEHME, WM KIETOYHOE JbIXaHUE.

D} PeKTUBHOCTH IHEPTETUIESCKOT0 0OMEHa
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Peaknuu marpuunoro cunte3a. I'eHernueckass nadopmanus u JJHK. Peanuzamms
TeHeTUYeCKO WH(OpManuum B KIETKe. | eHeTHYeCKHid KOA M €ro CBOMCTBA.
Tpanckpumniuss — marpuunbslii cuHTte3 PHK. Tpancnsauus — OuocunTtes Oenka.

KOI[I/IpOBaHI/Ie aMUHOKMCJIIOT. PoJib pI/I6OCOM B OMOCHHTE3€e OeKa

4.5

Heknerounsle ¢opmbl *ku3HM — BuUpycbl. Mctopus orkpbiTus Bupycos (/.M.
MBaHoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEIESTEIbHOCTH  BUPYCOB.
bakrepnodaru. bone3Hum pacTeHwii, JXMBOTHBIX M YEJIOBEKAa, BBI3LIBAEMBIC

Bupycamu. Bupyc mmmyHozeduuurta uenoBeka (BUY) — Bo3Oymurens CIIM/a.




[IpodunakTrka pacripocTpaHeHHUs] BAPYCHBIX 3a00JI€BaHUIA

PasmHoxxenne n HHIWBHUIYaJIbHOC Pa3BUTUC OPraHNU3MOB

5.1

Kierounslii 1TUKJII, WK )KU3HEHHBIN MUK KiIeTku. MHTepdaza u murtos. [Ipomeccs,
npoTekaromue B uHTepdase. Permmmkanms — peaknust matpuaaoro cunresa JJHK.
CtpoeHrue XpoMOCOM. XPOMOCOMHBIM Ha0Op — KapuoTuil. JIUIIOWTHBIA U
TarIONIHbI  XpOMOCOMHBIE HaOopel. Xpomatuiel. lLluromornueckue OCHOBBI
Pa3MHOXKEHHUS U MHIMBUIyaJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenune xierkun — muto3. Ctaaun murosa. [Ipouecchl, nporucxoasiue Ha pa3HbIX

CTagusaX MUTO3a. bronoruyeckuii CMBICI MUTO3a
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@opMBl Pa3MHOXKEHUS OpPraHU3MOB: Oecmoioe M monoBoe. Buasl Oecrnosoro
pPa3MHOXKEHUS: JIEJICHUE HaJABOE, II0YKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BereTaTMBHOE pa3MHOXKeHUe. VICKyccTBEHHOE KIOHMPOBAHUE

OpTraHru3MOB, €0 3HAYCHUEC IJIA CCIICKIIUN
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[TonoBoe pa3zMHOXKEHHE, €r0 OTIMUYUSA OT OECI0I0ro.
Meiio3. Craguu wMeiio3a. Ilpoueccel, mpoucxoifdmue Ha CTagusx Menosa.
IloBenenne xpomocom B Meiro3ze. Kpoccunrosep. buonormyeckuii cmbicn u

3Ha4YeHHE MeHo3a

5.4

['ameTorenes — mpouecc oOpa3oBaHUs IMOJIOBBIX KIETOK Y >KUBOTHBIX. [loyoBbie
JKeJe3bl: CEMEHHUKH W SMYHUKU. OOpa3oBaHME M Pa3BUTHE MOJOBBIX KIETOK —
ramer (CrnepMmaro3ouj, SHLEeKIeTKa) — crnepMmaroreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHUS SHLEKIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

NuauBunyanbHoe pa3BuTHE (oHTOTEHE3). OMOpHOHaNIbHOE pasBuTHe
(oMOpuorenes). Oranbl SMOPHOHAIBHOTO PA3BUTUS Y TMO3BOHOYHBIX JKUBOTHBIX:
IOpoOJIeHHe, TacTpyysnus, opraHoreHe3. [loctamOpHoHambHOE pa3BuUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHA: TMpsAMOE, HempsiMoe (JTU4YuHOYHOE). BimsHue
Cpelbl Ha pPa3BUTHE OPTaHU3MOB; (AKTOPHI, CHOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 LIBETKOBOTO PACTEHHs: CTPOECHUE CEMEHH,

CTaauu pa3BUTUA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYMBOCTH OPraHU3MOB

6.1

[Ipenmer u 3agaumn reHeTuku. Mctopusi pa3BuTHs T€HETUKU. BKiag poCcCUUCKUX U
3apyOeKHBIX  yUY€HBIX B  pa3BUTUE  TEHETHUKA.  MeToabl  TEHETHKHU
(THOPUIOTOTUIECKHHA, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-T€HETHUECKUH ).
OCHOBHbBIE T€HETHYECKHE MOHATHA. ['eHeTMueckas CHUMBOJIMKA, WCIONb3yeMas B

CXEMax CKpeIIMBaHMI

6.2

3aKOHOMEPHOCTH HAaclleZIOBaHUsS TPU3HAKOB, yCTaHOBIeHHble [. Mengenem.
MonoruOpusiHoe CKpellMBaHue. 3aKkOH €IWHOOOpa3usi THOPHAOB IEPBOTO
nokosieHus. [IpaBuiio JOMUHUpOBaHUA. 3aKOH pacileryieHus: mpu3HakoB. ['unoresa
yuCcTOTHI TameT. [loJHOe U HeoIHOEe TOMUHUPOBAHUE.

I[I/IFI/I6pI/I,HHOC CKpCUIUBAHUC. 3aKOH HE3aBHCHUMOTO HaACJICOOBAHUA IIPU3HAKOB.




[{uToreHeTnueckue OCHOBBI AUTHOPUAHOTO CKpEUIMBaHUS. AHAIU3UPYIOIIEe
cKkpemuBaHue. Mcnonp30BaHUEe aHAIU3UPYIOLIETO CKPEIUBAHMS JI ONPECIICHUS

reHOTHIA 0co0Uu

6.3

CueruienHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana mo cuemnjieHHOMY
HaCJeI0BaHUIO IeHOB. Hapyllenue cuenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEpa.
XpOMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. [ eHETMYeCKHEe KapThl.

I'enetuka mnosia. XpOMOCOMHOE OIpeJesIeHUue Mosa. AyTOCOMBI M  IOJIOBBIE
XPOMOCOMBI. I'omorameTHele u reTeporaMCeTHLIC OpPraHU3MBI. HaCJIe[[OBaHI/IC

MMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

N3meHunBOCTb. BUABI N3MEHUNBOCTU: HEHACIIEACTBEHHAS U HACIEACTBEHHas. Pomb
cpellbl B HEHACIEeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PHKALIMOHHON
W3MEHYMBOCTH. BapmanmoHHBIM psii M BapuanuMoHHas KpuBas. Hopma peakiumn
npu3Haka. KoJaudecTBEHHbIE M KAa4eCTBEHHBIE IPU3HAKM M UX HOPMA PEAKLUU.

CpoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH

6.5

HacnencrBennass, WiId TI'E€HOTHINYECKAs, W3MEHYHMBOCThL. KoMOuHaTHBHAS
W3MEHYMBOCTh. Meiio3 H TMONOBOM mMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalrmoHHasi M3MEeHUNBOCTh. Kitaccudukamnmsi MyTanuii: reHHbIe
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYHHBI MyTanuii. MyTareHHbie (aKTOPBI.

3aKoH TOMOJIOTHYECKHUX PsIIOB B HacleacTBeHHOM n3MeHunBoctu H.M. BaBuiosa

6.6

I'enetuka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI TEHETUKHU YEJIOBEKA:
TeHeaIOTHYECKU, OJIM3HEIIOBBIH, LIUTOT€HETUYECKU, OMOXMMUYCCKUI,
MOJIEKYJIIPHO-T€HETUYECKHIA. CoBpeMeHHOE omnpeneseHue rEeHOTHIA:
MOJITHOTEHOMHOE CEKBEHHPOBAHWE, TCHOTUIIMPOBAHHE, B TOM YHCIIE C IOMOIIBIO
[MI[P-ananmu3a. HacnenacTBeHHbIe 3a00I€BaHIS YeJIOBEKA: TeHHBIE 00JIe3HH, 00JIE3HN
C  HACINEACTBEHHOHM  MPEApacloiOKEHHOCThIO,  XPOMOCOMHBIE  OOJE3HHU.
ComaTnueckre W TeHepaTHBHbIE MyTaluu. [IpuHIUIBI 310poBOro 00pasa KHU3HHU,
JTUArHOCTHKHM, NPO(QUIAKTUKM W JIEYEHUS TeHeTHuecKux Oone3Heil. Meauko-
FEHETUYECKOE  KOHCYJIbTUPOBAHHME. 3HAUYCHHUE MEAMIIMHCKONW TEHETUKH B

npeaoTBpaliCeHUH U JICUCHUN T'CHCTUYCCKUX 3a00JIeBaHUI YeI0BEKa

CCJ’IGKL{I/IH OpTraHHUu3MOB. OCHOBBI OMOTEXHOJIOTHHU

7.1

Cenexuus Kak HayKa U IPOLECC. 3apOKIEHUE CEIEKIMU U JOMECTUKALUs. YUEeHUe
H.M. BaBunoBa o0 IeHTpaX MPOUCXOXKIEHUS W MHOTooOpasusi KyJbTYPHBIX

pacTeHui. LIeHTpsI IPOUCX0XKIECHHS TOMAlIHUX )KUBOTHBIX. COpT, NOpO/Aa, IITaMM

7.2

CoBpeMeHHbIE MeTOJbl celeKUuU. MaccoBblii M HHAMBHUIYalbHbI OTOOpHI B
CEeJIEKIIMM pacTeHU U JKUBOTHBIX. OlleHKa »sKcrepbepa. bimskopoacTBeHHOE
ckpemmBanue — WHOpuAWHr. UYwcras ymHusg. CKpENIMBAaHWE YHCTHIX JIMHUU.
['etepo3uc, wnu ruOpuaHas cuina. HeponcTBeHHOE CKpeluBaHHE — ayTOPHIUHT.
Otnanénnas rubpuauszanus u e€ ycnexu. VickyccTBeHHBbIN MyTareHes v Moly4eHue

IOJIUITJIONIOB. I[OCTI/I)KGHI/ISI CCIICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB

7.3

buorexHomorus kak OoTpacyib IpOU3BOJACTBA. I'ennas HWHXXCHCPUS. OTanel co3aaHuAd




pexomOunantHot JIHK wm TpancrenHbix opranusmoB. KietouHas wunkeHepus.
Knerounsie KYJIBTYPBI. MHuKpOKIOHAIBbHOE pa3sMHOKEHHE pacTeHui.
KionupoBaHue BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SHCTBEHHBIX  OPraHU3MOB.
OKOJIOTHYECKMEe M JTUYECKUE  MPOOJIEMBI. I'MO -  reHeTH4ecku

MOAU(PHUITIPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COAECPKaHUSA

OBOJIIOIIMOHHAS ouosorus

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OHOJIOTHH.

CBuieTenbCcTBA IBOMIONUH. [1aeOHTOIOrnYeCKUEe: TTOCIEI0BATEILHOCTD MOSIBIICHHS
BUJIOB B MaICOHTOJIOTUYECKOM JICTOTINCH, MePEXO/THbIC (bopMBI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u GIop MaTEPUKOB H OCTPOBOB.
DMOpHOJIOTHYECKHE:  CXOJACTBA W pa3iuudsi HMOPHOHOB  pasHbIX  BHIOB
IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-ICCKI/IC: T'OMOJIOTMYHBIC, AaHAJIOTUYHBIC,
PYAMMEHTapHBIC OpraHbl, aTaBU3MbL. MOJIEKYIAPHO-OMOXUMUYECKUE: CXOICTBO
MCXaHU3MOB HAaACJICACTBCHHOCTH U OCHOBHBIX MeTa6OJII/I‘-I€CKI/IX HYTeﬁ Y BCEX

OpraHnu3mMoB

1.2

OpomonnonHas Tteopust Y. [apBuna. [IpeanochUikKu BOZHUKHOBEHHUS JapBUHU3MA.
JIBIDKYIIIE CHIIBI ABOJIOIMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MPHU
OTPaHUYEHHOCTU  PECypcoB, HeolpeneiaéHHass U3MEHYMBOCTb, Oopbba 3a

CYIIECTBOBaHHE, €CTECTBEHHBIH 0TOOP)

1.3

Cunretnueckass teopus odBomonuu (CTO) u  OCHOBHbIE €€ TOJOXKEHUS.

MuxkposBosntonus. [Tonynsiinus kKak eIMHUIA BUAAQ U 3BOJTIOLIHHI

1.4

JIBmoky1iue cuiibl ((hakTopbl) IBOJIIOLNMK BUAOB B MPUPOAE. MyTallMOHHBIN Iponecc
U KOMOMHATHBHas HW3MEHYMBOCTb. [lomyssiiMOHHBIE BOJIHBI M Jpeid TeHOB.
Wzonsuust u murpanusi. EcrecTBeHHBIN 0TOOp — HANPaBISAIOMUNA (aKTOp IBOJIOILIUU.
®opMbI €CTECTBEHHOTO 0TOOPA.

[TprucnocoOIeHHOCTh  OpPraHU3MOB  KaK  pe3yiabTaT  d3Bomonud.  [Ipumepsr
npUcrocoOIeHnit y opranu3MoB. ApoMopdo3bl U HAMOAANTALNH.

Bun u BugooOpasoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUAO0OPa30BaHUS:

reorpa(I)I/IquKoe, 3KOJOTHYC€CKOC

1.5

MaKpOBBOJHOHI/IH. (DOPMBI OBOJIFOIINHA: (bl/IJ'IeTI/I‘IeCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHasl, napamienbas. HeoOparnMocTs 3BOTIONNN

BO3HHUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle




2.1

JloHay4yHble TOpEACTaBICHHUS O 3apOXKACHUM KU3HU. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuOreHe3 W MaHCIepMus. XUMHUYecKas
ABONIONHUA.  DKCIIEPUMEHTATBbHOE TOATBEPXKICHUE XUMHUYECKOH  DBOJIIOIUH.
Havanenbeie stanbl Oumosnormdeckoi sBomtouuu. ['mnoresa PHK-mmpa. IlepBrie

KJICTKU U UX 3BOJIFOIIUA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPTraHU3MOB

2.2

PasButne xu3Hum Ha 3emsie mo 3paM U nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas 9pbl. [laneosoiickas spa u e€ mepuoAbl: KeMOpHUIlCKUH,
OpIOBUKCKUH,  CWIyPUICKHHA, JECBOHCKHH, KaMEHHOYIOJBHBIM, IEPMCKHIL.
Me3so30lickas 3pa U €€ epUOIbl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kalino3zoiickast apa u €€ nepuobl: NajJeoreHOBbIM, HEOTEHOBBINA, AHTPOIOT€HOBBIN.
XapakTepucTUKa KiIMMara M TEOoJIOTMYeCKHX IpoueccoB. OCHOBHBIE ITalbl
HBOJIIOIMHM PACTUTENILHOTO W JKMBOTHOTO MHpa. ApoMOpdo3bl Yy pacTeHHHA U

JKHNBOTHBIX. HOSIBJ'ICHI/IG, pacuBET U BBIMUPAHHUC I'PYIIII ) KUBBIX OPIraHU3MOB
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Cucrema OpPraHnu4YeCKoro MHUpa KakK OTPaXXCHUC 3BOJIFOIHH. OCHOBHEBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

DBONIOIMS YeloBeKa. AHTPONONOTUs Kak Hayka. Pa3BUTHE MpencTaBICHUA O
MPOMCXOXKICHUU 4YeJoBeKa. MeToapl u3ydeHHsl aHTpororeHe3a. CxoactBa U
pa3nuuus 4eloBeKa U )KMBOTHBIX. CHCTEMATHUECKOE MTOJI0XKEHHE YEIOBEKa.

JBrxymme cuibl (pakTopbl) aHTpororeHesza. HaciencTBeHHass M3MEHYHMBOCTh W
€CTeCTBEHHBIN 0TOOpP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUI Tpy/a,

MBIIIJICHUE, PC€Yb

2.5

OcCHOBHBIE CTaIuM W BETBH OHBOJIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YeoBek
ymensiid, Yenosek npsaMoxonsamui, UYenoBek HeaHaepTranbckuil, UYenosek
pazymHbld. Haxonku HCKONaeMbIX OCTAHKOB, BpEMsl CYyIIECTBOBaHHUS, 00JIacTh

pacnnpoCTpaHCHUA, 00BEM TOJIOBHOT'O MO3T a, o6pa3 JKHU3HU, Opyausa

2.6

Yenoseueckne packl. OCHOBHbIE OOJBIINE pachl: €BpoIeouaHas (eBpasuiickas),
HEerpo-aBCTpaJIOUAHAS (3KBaTOpHANIbHASA), MOHIOJIOUIHAs (a3narcko-
amMepHuKaHcKast). YepThl NPUCIIOCOOIEHHOCTH MPeICTABUTENEeH YeTOBEUECKUX pac K

YCJIIOBUAM CYLICCTBOBAHUS. E}II/IHCTBO YCIIOBCYCCKUX pac. KpI/ITI/IKa pacusma

Opranu3Mbl ¥ OKpyKaroias cpeaa

3.1

DKOJIOTHSI KaK HayKa. 3aJlayd U pas3felibl SKOJOTHU. METOIbl 3KOJIOTHYECKUX
UCCIICIOBAaHMA. DKOJOTHYECKOe MHpoBO33peHue. Cpenpl OOMTaHHS OpPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornueckue  ¢aktopsl.  Kimaccudukamms — 5KOIOrHYecKux  (pakTopos:
abmoTnyeckne, OWOTHMYECKHME W AHTPONOreHHble. JIeHCTBHE HKOJIOTHYECKUX

(axTOpPOB HA OPraHU3MBbI
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AbGunoTtnueckue (akTopbl: CBET, TeMIlepaTypa, BIAXHOCTb. DOTONEPHOAU3M.




[IpucnocoOnenust  OpraHu3MoB K  JEHCTBUIO  aOMOTHYECKUX  (HAKTOPOB.

buonornueckue PUTMBI
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buotnueckue ¢akropel. Buabl OHOTHYECKHMX B3aMMOJAEHCTBHM: KOHKYpPEHIIHS,
XMIIHUYECTBO, MApa3sUTU3M, MYTyaJlu3M, KOMMEHCAIN3M (HaxJIeOHHYECTBO,
KBAPTHPAHTCTBO),  aMEHCAJIM3M,  HEUTpaIu3M. 3HayeHHe  OMOTHYECKUX

B3aMMOJICHCTBUI [l CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTCPUCTHUKU MOITYJIAINN. OcHOBHBIE TOKA3aTCIU MOMmyJIAIrU:
YUCJIICHHOCTb, IUIOTHOCTb, pPOXIAACMOCTb, CMCPTHOCTL, MPHUPOCT, MHUTI'pALUA.

JIlnHamMuKa 4UCIIEHHOCTH NOMYJISIUU U €€ PEeryJsiuus

C006H_I€CTB3. 1 3KOJOI'MYCCKUEC CUCTEMBI

4.1

CoobmiecTBOo  opranu3mMoB — OwuoneHo3. CTpyKTypel OuoleHO3a: BHUAOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckass (rumeBas). Buasl-momuHantel. CBsizu B

OHOILIEHO3E

4.2

DKoJoruueckrne cucTeMsl (IKocucTeMbl). [lonaTrne 06 sxocucTeMe u OHOTeOIEHO3E.
OyHKIMOHANBHBIE  KOMIIOHEHTBI  SKOCHUCTEMBI:  MPOAYLEHTBI, KOHCYMEHTHI,
penyuenTsl. KpyroBopoT BemecTB M MOTOK 3HEPrUU B sKocucteme. Tpodudeckue
(nuieBble) ypoBHU 3KocucTeMbl. [Tumessie nienu u cetu. OCHOBHBIE MOKa3aTEIH
HKOCHUCTEMBI: OHOMacca, MNPOAYKLHUSA. ODKOJIOTMYECKHE MHpPaMH[bl: TMPOIYKIIHH,
YHCJIEHHOCTH, OnoMacchl. CBOMCTBa 3KOCHCTEM: YCTOWYMBOCTb, CaMOPEryJISIus,

passurue. Cykueccust

4.3

[TpupoaHbie SKOCUCTEMBI. DKOCHUCTEMBI 03€p M PEeK. DKOCHCTeMa XBOWHOTO WIIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOCHUCTEMBI.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpazue kak dakTop ycroilumBocTM  3KocucTeM. CoxpaHeHue

OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie

4.4

VYuenue B.W. Bepnanckoro o 6uocdepe. ['panuiibl, cocTaB U CTpyKTypa 6uocdeps.
Kupoe BemectBO M ero (yHkmuu. OcoOeHHOCTH OMOcdepbl Kak TI00aTbHON
9KOCUCTeMBI. JlMHaMHYecKoe paBHOBecHMe © oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoThI BeliecTB 1 OMOT€OXMMHYECKHIE IIUKIIBI DJIEMEHTOB (YIIIepo/a, a30Ta).

3oHanpHOCTH OMOCchepsl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoBeuecTBO B Ouocdepe 3emiu. AHTPONOTCHHBIE H3MEHEHHs B Ouocdepe.
['moGanpHBIC YKOJTOTHYECKHUE TTPOOTIEMBI.
OcHOBa  palMOHAJIBHOTO  VIPABJICHUS  TPUPOAHBIMH  pecypcaMd H  HX

UCIoJNIb30BaHue. JlocTrykeHus: OMONIOrUH U OXpaHa MPUPOJIbI




