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MOSACHUTEJIbBHAS 3AITUCKA

[Ipu pa3paboTke mporpaMMmbl IO OHOJIOTHH TEOPETUYECKYI0 OCHOBY A
ONpEJENCHHs] TOAXO0A0B K (POPMUPOBAHUIO COAEP)KAaHUS Y4E€OHOro IpenMera
«buonorus» cocraBwiM: KoHuUentyainbHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, colepKaHusi, pe3yiabTaToB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MTOJIOKEHHS 00 OOIIUX LEJIIX U
MPUHIUNAX, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHHUE CHUCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakKe IMOJOKEHUS O
cnenuduke 0Moyoruu, €€ 3HaYeHUH B MO3HAHUU >KMBOU MPUPOJIBI U 0OECIICUEHHUH
CYILIECTBOBAHMSI YesloBeYecKOoro obimectBa. COrjlacHO Ha3BaHHBIM TOJIOXKECHUSM,
onpeieNieHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Owonoruu na€T TpPEACTaBICHHE O IMeNsiX, 00 oOmen
CTpaTeruu OOy4YeHHs, BOCIUTAHHUS M Pa3BUTUA OOYUYAIOIIMXCS CpEICTBaAMU
yueOHOro mpeamera «buosorus», omnpeAenser o0sA3aTebHOE MPEAMETHOE
Collep)KaHHe, €ro CTPYKTypy, pacopelieiieHue Io pasjeiaMm M Temaw,
PEKOMEHyEMYIO TOCJIEI0BATEIbHOCTh U3YUEHHUsI YUeOHOro Marepuaia ¢ y4yéToM
MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3CH, JIOTHKH 00pa30BaTEILHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yYaroInXCsl.

B nporpaMmMe mo OuoiorMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W TMPEIMETHBIM pPe3yJibTaTaMm
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
JeATeIbHOCTH/YUeOHbIX JIEUCTBUN OOyYalolmUXCsS IO OCBOCHHIO COJICPIKAHUS
OMOJOrMYECKOro 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peali30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3Yy4YEHHHM Ouoyioruu, Oiiarojapss 4eMmy B HeEl
MPOCMATPUBAETCS HANpPABICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOTO MHPOBO33pEHUS, EHHOCTHBIX
OpUEHTAIUN JTMYHOCTH, SKOJOTMUYECKOT0 MBIIIUICHUS, TPEACTaBIECHUN O 3J0POBOM
oOpa3ze xu3HM U OEpEKHbBIM OTHOUIEHHUEM K OKpY)KAIOUIEH MPUPOAHOUN cpeje.
[ToaToMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOIIOTMYEeCKUX TEOPUi, a TAKKe 3HAHUMA O
CTPOEHUU >KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOILIECCOB B MpOrpamMme Mo OMOJOTUHU YJIE€JI€HO BHUMAHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B IMOBCEIHEBHOW JKM3HU JJIS PEIICHUS MPUKIATHBIX 3a/1a4, B
TOM 4YHCJIE: TPO(HIAKTUKYA HACIICICTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1[eJeCO00pa3HOro TMOBEIECHUS B OKpYXalolled NPUPOAHOW Cpeie, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOM JEATEILHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIATHON HAMPABICHHOCTH
y4yeOHoro npeaMera «buonaorus» MpOJIUKTOBAHO HEOOXOAMMOCTBIO 00ecTIeUeHUs



YCIJIOBUH ISl pEIIEHUsI OJJHOM U3 aKTyaJIbHbIX 3aj1ay IIKOJbHOTO OMOJIOTHYECKOIro
oOpa3oBaHus, KoTopas mpenanonaraer (QopmupoBaHue Yy  OO0ydYaIOIMIUXCS
CHOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOILIEIOCs
COBPEMEHHOT'O MHUpa.

buonorus Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieurnBaer (OpMHpPOBAHUE Yy OOYYAIOLIUXCS MPEACTABICHUA O
HAay4YHOM KapTUHE MHpA, paclidpseT U 0000IaeT 3HaHUA O JKUBOW MPHUPOAE, €€
OTJMYUTENbHBIX NpPU3HAKAX — YPOBHEBOW OpTraHM3allUd M HBOJIOLUHU, CO3IAET
yCIIOBUSL ~ JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl,  (HOPMHUPOBAHMS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 W 0Oe3omacHoro oOpasza
KHU3HU, SKOJOTHUYECKOTO MBIIUICHHUS, ICHHOCTHOTO OTHOIIEHUS K JKUBOM MPUPOE
U YEJIOBEKY.

Bonbiroe 3HaueHrne OMOTOTUS UMEET TAKXKE JIsl PEHICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  obmero o0pa3oBaHMs,  COLUATH3ALUH
oOyuatomuxcs. M3yuenue 6monorun obecrednBaeT yciaoBHs i (OPMUPOBAHUS
WHTEIUICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX W  WH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYPBI, CIIOCOOCTBYET HMHTETPallMd OMONOTMYECKHUX 3HAHUH C
NPEJCTaBICHUAMH U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (UBUKH, XUMHUH
u reorpaduu. Ha3zBaHHbIe NOJIOKEHUS O NMpeAHA3HAYEHHWU Y4YEOHOro IpenMera
«buonorus» CcOCTaBHIM OCHOBY [UIsI ONPEICNICHHs TOIXOJ0B K OTOOpY U
CTPYKTYpUPOBAaHUIO €r0 COJAEpIKAHMS, IMPEACTABICHHOIO B MPOrpaMMe II0
OHMOJIOTHH.

OT10op conepxanus yuebHoro mpenmera «buosnorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHM KYyJIbTypOCOOOpPAa3HOTO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHbl OCBOMTH 3HAHMSI M YMEHHUS, 3HauUUMbIEe Jis
dbopmupoBaHusi O0OIIEH KyJbTYphI, ONPEACISIONINE aJeKBAaTHOE TIOBEJCHUE
YeJIOBEKa B OKpY’KaroUleld MPUPOAHON cpejie, BOCTpeOOBAHHbIE B MOBCEIHEBHOM
KU3HU U TMPaKTHUECKOH AesTenbHOCTH. Ocoboe MEecTo B 3TOH cUCTeMe 3HaHH
3aHUMAIOT 3JIEMEHTBI COECPIKAHUSL, KOTOPbIE CIy>KaT OCHOBOH Ui (POPMUPOBAHUS
NPEJCTaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa W
LIEHHOCTHBIX  OPUEHTALUSAX  JUYHOCTH,  CIIOCOOCTBYIOUIMX  IyMaHH3alHUU
OMOJOTMYECKOTO 00pa30BAHMUSL.

CTpyKTypHupoBaHHe COAEpKaHUS ydeOHOro Mmarepualia B Mporpamme IO
OMOJIOTMHM OCYILECTBICHO C€ YYE€TOM NPUOPUTETHOTO 3HAYECHHUA 3HAHUM 00
OTJIMYUTENIbHBIX OCOOCHHOCTSAX MKUBOUM MPHUPOJIBI, O €€ YPOBHEBOW OpraHMU3allu U
IBOJIIONINU. B COOTBETCTBHHM C 3TUM B CTPYKType ydeOHoro mpeamera «buomorusy»
BBIJIETICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTossl
HAyYHOTO TIO3HaHMs», «KieTka kak Ouonmormdeckas cucteman, «OpraHu3M Kak



Oouonornyeckasi cucrema», «Cucrema u MHOrooOpaszue OPraHW4YeCKOro MHpPay,
«OBONTFOLUS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

[lenp n3yuenus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHWE  OOYyYarOIIMMHUCA  3HAHUSAMH O  CTPYKTYpPHO-(QYHKIMOHAJIBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOrO0 paHra ¢ NpUOOpeTEeHHE yMEHHM
MCIIOJIb30BaTh 3TH 3HAHUS JJI1 T'PAMOTHBIX JEHCTBUNA B OTHOLIEHHUHU OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOIIEM.

JoctixkeHue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CieunBaeTCs PEIIEHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUsX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIYyXKAIIUX OCHOBOM
JUist POPMUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHUHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alllH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYarOMIMXCA I103HABATEIIbHBIX, HHTEIUICKTYaTbHBIX M
TBOPUYECKUX CIIOCOOHOCTEW B MpOIECCe aHajiu3a JAaHHBIX O MyTSX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MAEH M TOJXOJIOB K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydJarommuxcsi oOmeld KyabTyphbl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBIICHUS OKPY’KAIOIIETO
MUpa >KMBOM MPUPOJbI HA OCHOBAaHMM 3HAHMM M ONBITA, MOJYYEHHBIX MpPH
M3YYEeHUHU OUOJIOTHH;

dopMupoBaHue y OOy4YaIOIIUXCS YMEHMHA WUIIOCTPUPOBATH 3HAYEHHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JCSATEIHHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTUI;

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIEHUS K HEM, COOTIOICHUS STUUECKUX
HOPM TP NPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKHUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYPBI, U1l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

npUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUN B MMOBCEIHEBHOMN MKU3HU JJIs
OLICHKH IOCJIEICTBUI CBOEH AESATENHHOCTH IO OTHOLIEHUIO K OKpYXaloLEel cpeae,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE W COONIOZICHHE Mep NPODHIaKTHKA
3a00JIeBaHUH.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SIBJISETCS 0043aTEIbHBIM YUYEOHBIM MTPEAMETOM.



Jist u3ydenusi 6uoaoruu Ha 6a30BOM YPOBHE CpEIHEro 00I1Iero oopa3oBaHus
orBoguTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 gac B Henemto).



COAEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. Buosiorus kak Hayka.

buonorus kax Hayka. CBsi3b OHOJOTHH C OOIIECTBEHHBIMHU, TEXHUYCCKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamu, (uiocodueit, 3TUKOM, SCTETUKOW U IMPaBOM.
Ponb OGuonoruu B GopMHpPOBAHWK COBPEMEHHON HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonbl TO3HAHUS >KMUBOW TpUPOABI (HAOMIOACHHUE, DKCIIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccudukaius, MoeIMpoBaHue, CTaTUCTHYECKasi 00paboTKa TaHHBIX).

JleMoHCTpauuu:

[Toptpetsl: Y. Japsun, I'. Menaens, H. K. Konbios, . Yorcon u ®@. Kpuxk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble ¥ IpaKTHYeCKUe padoThbl:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pa3IMYHBIX METOJOB MpHU
M3YUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMBbI M KX OPraHU3alus.

JKubie cucteMbl (OMOCHCTEMBI) Kak MpEeAMET M3ydeHus owosjoruu. OTiamdame
JKUBBIX CUCTEM OT HEOPTAaHUYECKOMN MPUPOIBI.

CpolicTBa OMOCHCTEM M MX pazHOOOpaszue. YPOBHHM OpraHHU3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHbIM, TKAHEBBIA, OPTaHU3MEHHBIMN, MOIMYJISIHIUOHHO-BUI0BOM,
9KOCHCTEMHBIN (OMOreo1eHOTHYECKU ), ONOC(EPHBIi.

JdeMoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OpraHU3AINU
JKUBOU TIPUPOIBI».

O6opynoBanue: Mojienb moiekysl JTHK.

Tema 3. XuMu4ecKknii COCTaB M CTPOEHHE KJIETKHU.

XUMHAYECKHM COCTaB KJIETKU. XHMHUYECKHE DIIEMEHTHI: MAaKpO3JEMEHTHI,
MHKPOAJIEMEHTHI. BoJ1a 1 MUHEpalIbHBIE BEILIECTBA.

@OyHKIMA BOABI M MHUHEpPAIBHBIX BewlecTB B Kietke. llogaep:xkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3ameHnmbie M 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl ~ O€IKOBOW  MOJIEKYyNbl  (TIepBUYHAS, BTOpUYHAsl, TPETHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUUYECKHE CBOMCTBa OenkoB. buomornueckue GpyHKIMN
OETKOB.

depmeHThl — OuoJiorudyeckue Katanuzatopbel. CTpoeHue gpepmeHTa: aKTUBHBIN
HeHTp, cyoOcTtpatHas crneuuduunocts. Kodepmentsl. Butamunbsl.  OTiauuwus
(hepMEeHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.



VYrieBopl: MOHOCaxapuabl (TJIIOK03a, pudo3a U Je30KCHpru003a), Aucaxapubl
(caxapo3a, JakTOo3a) MW MOJUCAaXapuabl (Kpaxmaa, TIJIUMKOIeH, IEeJUII0JI03a).
buonornueckue GyHKIUU YIIIEBOOB.

Jlununel:  Tpurnuuepuasl, (Goconunuasl, crepouasl. ['mapoduiabHO-
rupodoOHbIe cBoCTBA. buonornyeckue pyHkiuu nunuaoB. CpaBHEHHE YIJIEBOJIOB,
OEJIKOB U JTUIIUIOB KaK HICTOYHUKOB SHEPIHUU.

Hyxknennoseie kucnorsl: JIHK w PHK. Hyxkneotuasr — MOHOMEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenne u Pynkiuu JJHK. Crpoenue u dynkmmu PHK.
Bunsl PHK. AT®: ctpoenune u GpyHKIUH.

[{uronorus — Hayka o kieTke. Knerounas Teopuss — mpuMep B3anUMOJECUCTBUA
uaeH u (akToB B HAYYHOM [TO3HAHUU. MeTO/Ibl U3YyUEHUS KIETKH.

Krnerka xak nenocrHas kuBas cucreMa. OOLue MpU3HaKU KIETOK: 3aMKHYTas
Hapy>kHasg MmemOpaHna, Mosiekysbl JIHK kak reHernueckuil annapar, cucteMa CUHTE3a
oenka.

Tunsl KJIETOK: dyKapuoTHUecKas U npokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckod — knetku.  Kierounas — crenka — Oakrepui.  Crpoenue
YKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM
KJICTKH.

IIoBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX
bynkuuu. [lnasmatudeckas memOpana, e€ cBoiictBa u Qynkiuu. [{uromnazma u eé
opranouabl. OpgHoMmeMOpaHHble opraHouasl kietku: OIIC, ammapar ['osnbxw,
m30coMbl.  [loiryaBTOHOMHBIE OpraHOMABl KIETKHA: MUTOXOHAPHUH, IUIACTUIBI.
[Tpoucxoxaenne MHUTOXOHApUNW © TulacTud. Bunel mmactun. HememOpannbie
OpPTraHOUbI KJIETKU: puOOCOMBI, KJIIETOYHBINA LIEHTP, LICHTPUOIIU, PECHUYKH, KIyTHKH.
OyHKIMK OPraHOU0B KIIETKH. BKITFOUECHUA.

Anpo — perynaropHslii HeHTp KieTku. CTpoeHue sapa: sijepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JleMmoHCTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paukinun, K. M. bap.

[wnarpammel: «Pacripenenenne XuMHUYECKUX 3JIEMEHTOB B HEKUBOW MPUPOIE»,
«Pacmpenenenne XuMUYECKUX AJIEMEHTOB B )KUBOU ITPUPOIEN.

Tabmuusr u cxemsl: «llepuonnyeckas TaOnMIA XUMHYECKHX DJIEMEHTOBY,
«CTpoeHne MOJeKyJbl BOJbD», «buocunres Oenkay, «CTpoeHne MOJIEKYJbl OelKay,

«Ctpoenne ¢pepmentan, «Hyknennosbie kucnotsl. JJTHK», «CtpoeHne mMonekybl
AT®D», «CtpoeHne 3yKapuOTHYECKOW KIETKM», «CTpPOCHHE >KUBOTHOM KIIETKW»,
«CTpoeHre pacTHTENbHOW KIETKW», «CTpOeHHE MNPOKAPHUOTHYECKOW —KIIETKWY,
«CtpoeHue sapa KIETKU», «Y TIeBOAbDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOW MHMKPOCKOI, O0O0OpYyJIOBaHHUE [UIsi TPOBEICHUS
HAOJNIOCHUM, W3MEPEHHM, JKCIEPUMEHTOB, MHUKPONpPEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPHAIBHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

Jlabopatopnas pabora No 1. «l3ydyeHue KaTalUTHUYECKOW AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajaasbl)y».

JlabopatopHas pabota Ne 2. «3ydeHue cTpoeHus KIETOK paCTeHUH, JKHBOTHBIX
1 OaKTepHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax v UX OIHCAHHEN.

Tema 4. /KuzHeaesiTeJIbHOCTH KJIETKH.

OOmeH BeliecTB, WIM MeTa0oIu3M. AccUMHIIALMS (TUTACTHUYECKU OOMEH) U
TUCCUMUIISIUSA  (PHEPreTUYecKuii OoOMEH) — JIB€ CTOPOHBI E€AMHOrO Mpolecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHMs] BELIECTB M DHEPrUM B TMOHUMAHHUU
MeTaboIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(HBIN U TeTepoTpodHbiii. Ponb dhepmeHTOB B
O0OMEHE BEIlIeCTB U MPEBPAIICHIUHN YHEPTUU B KIIETKE.

dortocunTe3. CBeToBast 1 TeMHOBas (a3bl hoTocuHTe3a. Peakimu GporocunTesa.
O¢ddextuBHocTh PoTrocuHTe3a. 3HaueHHe GOTOCHHTE3a JJIS JKU3HU Ha 3emile.
Bnusnue ycioBuil cpeapl Ha  (POTOCMHTE3 M CIOCOOBI  TMOBBIIICHUS  €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIMe OakTepuu. 3HAUCHHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

OHepreTuueckuii oOMeH B KieTke. PacuieruieHue BellecTB, BBIJCICHHUE U
aKKyMYJUPOBAHHE PHEPTUU B KIIETKE. JTallbl SHEpreTuyeckoro oomena. ['nukomnus.
bpoxenue u ero Buubl. KucnopogHoe oOKHCIE€HHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunupoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHrte3a. [enermyeckas wunHpopmauus wu JHK.
Peanuzanusi reHeruueckod uHpopmanumu B KiIeTKe. ['€HeTHYECKHl KOA M €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunre3 PHK. Tpancasimus — Ouocuntes
Oenka. Orambel TpaHcmsuud. KoaupoBanue amMuHOKHCIOT. Pons pubGocom B
OouocuHTese Oenka.

Hexnerounsie hopMmbl xu3HM — BUPYCHL. Mctopust oTkpeiTHsi BupycoB (. .
WNBanoBckuit). OCOOEHHOCTM CTPOEHHS M  JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, ;KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCaMHU.
Bupyc ummynopedpuuura uenoexka (BHUY) — Bo3Oynurens CIIWa. OGpartnas
TPAHCKPUIMIMS, peBepTa3a u uHTerpasa. [lpodpunakrika pacnpocTpaHEeHUs] BUPYCHBIX
3a00JIeBaHUM.

JdemMoHcTpanmuu:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckui, K. A. Tumupsizes.



Tabmumer 1 cxeMbl: «Tunbl muTanusy, «Metabomu3zm», «MHUTOXOHAPHUY,
«JHepreTuueckuii oomen», «Xiopormiact»y, «Porocunres», «Ctpoenue JIHK»,
«Ctpoenue u (QyHKIHMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHYeCKui Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u ku3HeHHbIM 1ukia Bupyca CIIN]a,
Oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u TpaHckpunuus»,
«buocunres 0enkay, «CTpoeHue KIeTKu», MoJieib cTpykTypsl JTHK.

Tema 5. PazMHoOKeHNe U MHAMBUIYAJbHOE PA3BUTHE OPraHU3MOB.

KrnerouHnbli 1WKI, WU KU3HEHHBIM LUKI KiIeTkd. WHTepdaza u MuTos.
[Ipouecchl, mportekatoumue B uHTepdaze. Pemnukanus — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHUOTHIL.
JIMTUIOWTHBIN U TaIUIOUIHBIN XpOoMOCOMHBIE HAOOPHI. XpomaTtuasl. [lurosornyeckue
OCHOBBI Pa3MHOXEHHUS U UHAUBUIYaTbHOTO PA3BUTHS OPIraHU3MOB.

lenenne xnetkn — muto3. Cragum murtosza. IIpouneccel, mpoucxonsimye Ha
pPa3HBIX CTAIUAX MUTO3a. BUOIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aronTo3.

®opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecroynioe W MmojoBoe. Buubl Oecronoro
Pa3MHOXKEHUS: [JE€JIEHWE HAJBOE, IIOYKOBAHUE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHE, BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHNU3MOB, €r0 3HaYEHUE JJIS CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Craguu wmeiio3a. [lpoueccsl, mpoucxojsuiMe Ha CTagusx Menosa.
IToBenenune xpomocom B Meno3e. Kpoccunrosep. buonornuecknii CMbICI U 3HAYEHHE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [los10BBIC
JKeJe3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHuE U pa3BUTHUE MOJOBBIX KJIETOK — raMeT
(cmepmaTto3ou/, SIUIEKIIETKA) — cliepMaToreHe3 u oBoreHe3. OCoOEHHOCTH CTPOCHUS
AULEKIIETOK U ciepmaTo30ua0B. Omnonorsopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOreHe3). OMOpPUOHAJIBLHOE  pa3BUTHE
(amOpuorenes). Irambl AMOPUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOiieHue, racTpyisiinus, opraHoreHe3. I[loctamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HETIPsAMOeE (JTMYMHOYHOE). Brusinue cpenbl
Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasButue pacreHuil. OHTOTr€HE3 IBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHH, CTA/IUH PA3BUTHUS.

JdeMoHcTpanmu:

Tabmuubl u  cxembl: «®POpMbI Pa3MHOXKEHUST OPraHu3MoB», «JIBoitHOe
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUuN», «BereraTuBHOE pa3MHOKEHHUE
pacTeHui», «/lenenue kineTku 6aktepui», « CTpoeHue MOIOBBIX KIETOK», «CTpoeHHe



xpomocoMbly, «Knerounei nuknm», «Permmuakamms HK», «Mwuto3», «Menosy,
«IIpsiMoe u HenmpsiMoe pa3BUTHE», «['aMEeTOreHe3 y MIICKONMUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTaAUU OHTOT€HE3a».

O6opynoBanue: MHUKPOCKOTI, MHKpONpenaparsl «Crnepmaro3onasl
MJIEKOIIUTAIOLIETO», «SHMIeKIeTka MIeKonuTaromero», «KapuokuHe3 B KIETKaX
KOpEIIIKa JyKa», MAarHUTHAsI MoJeNb-anmuinkanus «Jlenenue kinetkn», moaens JJHK,
MO/iesIb MeTa(hazHOl XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

Jlabopatopnas pabora No 3. «HabOmiomenne muTO3a B KIETKaX KOHYMKA
KOpElIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopnas padota Ne 4. «M3ydyeHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Victopust pa3BUTUS T€HETUKHU. Ponb 1iuTosioruu u
AMOPHOJIOTUU B CTAHOBJIEHUU T€HETUKHU. BKi1ag pocCUICKUX U 3apyOEeKHBIX YUEHBIX
B Pa3BUTUE T'€HETUKU. MeTO/Ibl T€HETUKHU (THOPUI0TOTUYECKUH, [INTOTEHETUUECKUN,
MOJIEKYJISIpHO-TeHETHYEeCKUi). OCHOBHBIE TEHETHYECKHE NOHATUA. ['eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKpPEIIUBaHUN.

3aKOHOMEpPHOCTH HAacCJENOBaHUs IPU3HAKOB, yCTaHOBIIEHHbIE . MeHnenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €IuHO0Opa3us THOPHUAOB  IEPBOTO
nokoJieHus. [IpaBuio noMUHHMpPOBaHUS. 3aKOH PaCIICIUICHUS NMPHU3HAKOB. ['Hmore3a
quCcTOTHI raMeT. [TomHOe U HenmoTHOe TOMUHUPOBAHUE.

JurubpunHoe ckpeluBaHue. 3aKOH HE3aBUCUMOIO HACJIEOBAaHMS MPU3HAKOB.
[{uToreHeTuueckre OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUA. AHaJIU3UPYIOIICe
ckpemrBanue. Vcnosib30BaHHE aHATM3UPYIOUIErO CKPELIMBAHUS [JIs ONPEEICHUS
Tr€HOTHIIA OCOOMU.

CuernnieHHoe HacienoBaHue npusHakoB. Pabora T. MopraHa 1o cLEmIEHHOMY
HacJIeIOBaHUIO TeHOB. HapynieHne cuerieHusi reHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOoMOCOMHasi TEOPUS HACIEACTBEHHOCTH. [ eHETUUECKUE KapThl.

I'enetnka mosa. XpOMOCOMHOE OMNpPEACICHUE TMOoJia. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['OMOramMeTHble U TreTeporameTHbie opraHusmbl. HacnepoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.

N3meHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACJIEACTBEHHAs] W HACJIEICTBEHHAS.
Ponp  cpempl B HEHACHEICTBEHHOM  HM3MEHUMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuanmoHHBIN psl U BapuallMOHHAS KpPUBAs.
Hopwma peakiuu npusHaka. KonndecTBEHHbIE U KAYECTBEHHBIE IPU3HAKY U UX HOpMaA
peakuuu. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYHNBOCTH.

HacnencrBenHnasi, wiM TreHOTHNMYECKas, W3MEHUYMBOCTh. KoMOuHaTHBHas
W3MEHYMBOCTh. Meio3 ¢ TMOJOBOWM TMpollecC — OCHOBa KOMOMHATHBHOM



M3MEHYMBOCTU. MyTalMoHHas M3MEHYMBOCTh. Kiaccudukanus MyTaruii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbBIE. HacToTa W MpUYUHBI MyTanuii. MyTareHHble (haKTOpPHI.
3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaclieAcTBeHHOM n3menunBoctu H. . BaBuiosa.

BHesinepHas HacJaeACTBEHHOCTh U U3BMEHUYHBOCTb.

I'enernika uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TE€HETUKHU
YeJIOBEKa: T'€HEAJIOTHYCCKUM, OJIU3HEIOBBIM, ITUTOTCHCTHUYCCKUM, OMOXMMHYCCKUM,
MOJIEKYJIAPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHNE TE€HOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCIE C IMOMOIIbIO
[TI]P-ananu3a. HacneacTBenHble 3a00JIeBaHMs YeIOBEKA: T€HHbIE 00JI€3HU, OOJIE3HU
C HACJIEICTBEHHOM NIPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HHU.
Comarnueckue u reHepartuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMNBI
3I0pOBOTO 00pasa >KU3HU, NUATHOCTUKU, MPO(IIAKTUKA U JICUCHUS] T€HETUYECKUX
Oosne3Hell. MenUKo-rTeHETUYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOM
TE€HETUKH B MIPEJOTBPAIICHUH U JICUEHUU T€HETUYECKUX 3a00JIEBaHUI YeTIOBEKa.

JleMoHCTpauuu:

[Toptpertsl: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuibl u cxembl: « MOHOTHOPHUIHOE CKPEITUBAHUE U €T0 ITUTOTeHETHYEeCKas
OCHOBa», «3aKOH PacUICIUVIEHUS U €ro HUTOrE€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JurubpugHoe ckpenmBanuey, «lluTomornyeckue OCHOBBI TUTHOPUIHOTO
CKpemmBanus», «Meio3», «B3anMoAeiCTBUE alJIEIbHBIX T€HOB», «l e€HeTuuyeckue
KapThl PAacTE€HMM, XUBOTHBIX M YeJIOBEKa», «['eHeTuKa moja», «3aKOHOMEPHOCTH
HACJIEIOBAHUSI, CUCIUICHHOTO C moysiom», «KapuoTumbl 4denoBeka M KHUBOTHBIXY,
«Buapl m3meHumBoCcTHY, «MoaudukanmoHHas HW3MEHUYMBOCTh», «HacnenoBanue
pesyc-baktopay, «l'eneTuka rpynn KpoBu», «MyTallnOHHAs U3MEHUYUBOCTD.

OO6opynoBaHue: MoJeNU-aNIUIuKaun  «MOHOTHOPUIHOE  CKpPEIIUBAHHUEY,
«Hemonnoe  momuHupoBaHue», «Jurubpumnoe ckpemuBaHuey, «llepexpéct
XpPOMOCOM», MUKPOCKOIT U MUKpompemnapat «J[po3oduna» (Hopma, myTaruu GopMbl
KPBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHO».

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JlaGoparopuas padora No 5. «/3ydeHuwe pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKpELMBaHus y AP030(PHiIbl HA TOTOBBIX MUKpOIIpenapaTax.

JlabGopaTtopHas padota Ne 6. «M3yuenne MoaudUKaIMOHHON W3MEHUYMBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJIa U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 mMyTanuil y Apo30(Hiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue 1 aHAINU3 POJIOCIOBHBIX YEIOBEKaY.

Tema /. Cesexkuiust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak Hayka M MpOILECC. 3apOKICHHE CEJNEKIUU U JOMECTUKAIUS.
Yyenne H. . BaBunoBa o meHTpax MpOUCXOXKIECHUS U MHOTO00Opa3usi KyJIbTYpPHBIX
pactenuii. LleHTpbl MPOUCXO0KICHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPOJIa, IITaMM.

CoBpeMeHHbIE METO/bl CeNeKIru. MaccoBblii M MHIWBUIYANbHBIA OTOOpHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIlleHKa DJKCTepbepa. bIM3KOpOACTBEHHOE
cKkpemBaHue — WHOpuauHT. Ywmcras nuHUsA. CKpenMBaHWE YHCTHIX JIUHUH.
['erepo3uc, wiu rubpuaHas cuia. HeponcTBeHHOe ckpemiyBaHue — ayTOPUAMHI.
Otnanénnas rubpuamszanus u e€ ycrnexu. ICKycCTBEHHBIM MyTareHe3 W MOJy4YeHHE
MOJIUIUIOUIOB. [IOCTHXKEHNUS CEJIEKIIUH PACTEHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepus. OTalmbl
co3panusi pekomOunantHod JIHK wu Tpancrennsix opranu3moB. Kierounas
nHxeHepus. Knetounsle KynapTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHUE DPACTEHUU.
KnonupoBanne  BBICOKONMPOAYKTHUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue u Trdeckue npodseMel. MO — rereTrnuecku MOIUGUIIMPOBAHHBIC
OpraHU3MBbl.

JleMoHcTpanmu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. lBaHoB.

Tabmumet uw cxembl: Kapta «lIeHTpbI MPOWCXOXIEHUS W MHOTO0Opasus

KyJbTYPHBIX pacTeHui», «[loponbl mTOMAalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrennity, «OtnanéaHas rudpuan3anus», «PadoTel akagemuka M. @. MBaHoBay,
«Ilomumnongusi», «OO0BEKTHI OUOTEXHOJOTUWY», «KileTouHble KyJIbTYpHl U
KJIOHHpOBaHHe», «KOHCTpynpoOBaHHE U IEPEHOC T'€HOB, XPOMOCOM.

O6opynoBanue: MyJISDKA TUIOAOB M KOPHEIUIONOB TUKUX (OPM M KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

Okckypenuss «OCHOBHBIE METOAbl W JOCTH)KEHHUS CEJNEKIMM PACTCHHU U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOMCIIBITATEIbHBIHI
Y4acTOK, B TEIUIMYHOE XO35AHUCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTPA)».

11 KJIACC

Tema 1. IBonrounoHHast OMOJIOTHSA.

[IpennocpUlIkKu BO3HMKHOBEHUS OBOJIOLMOHHOW TEOPUU. IBOJIIOLIMOHHAA
Teopust U €€ MecTo B Ouosiornu. BiusHUE 3BOIOIMOHHONW TEOPUHM Ha Pa3BUTHE
OHMOJIOTUHU U APYTUX HaAyK.

CBuzerensctBa  3BoyronMU. [lameoHTONOrMYecKkHne:  MOCIEN0BATEIBHOCTD
NOSIBJICHHST BUJOB B IaJICOHTOJIOTMUYECKON JIETONMHMCH, NEPeXOgHble (HOPMBI.
buoreorpaguueckue: cxoncTso u paznuure ¢payH U (aop MaTEpUKOB U OCTPOBOB.



OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3iuyus HMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJIOTMYHBIE,
pYJUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpPraHU3MOB.

OpomonmonHas teopusi Y. JlapBuHa. Ilpeanochulku  BO3HUKHOBEHUS
napBuHU3Ma. JIBrKyniuMe cuiibl 3BONIOUMU BHIOB 10 JlapBHHY (M30BITOYHOE
pPa3MHOXXEHUE MpPU OrPaHUYEHHOCTHU PECYPCOB, HEONpeleia€¢HHas H3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust aBosroIuu (CTI) 1 €€ 0OCHOBHBIE MTOJIOKEHUS.

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U SBOJIFOLUU.

JBroxymue cuibl (PakTopbl) 3BOJIOLMHM BHUJIOB B MpUpoje. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTb. [lomysiinoOHHbBIE BOHBI U APEi] TreHOB.
N3onsamusa u Murpanus.

EcrectBennbiit  otbop — HampaBiswoomui  (akTop ABOMOIUUA.  DOPMBI
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OPraHM3MOB Kak pe3yibTaT 3Bojouuu. I[Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h03bl U HAMOATANITAIIH.

Bun wu  BugooOpasoBanue. Kpurepum  Buzma.  OcHOBHbBIE  (DOpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTHYECKOE.

MakpoosBomonusi.  DopMbl  IBONMIOIMUHU:  (UIETUYECKas, JTUBEPreHTHas,
KOHBEpIreHTHas, napasuiesibHas. HeoOparumMocTh 3BOMIOLHUN.

[IpoucxoxeHne OT HecneUUaIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anusa. AIanTUBHAs paualiysl.

JlemoHCTpauuu:

[Toptpersl: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosep, A. H. Ceepuos.

Tabmuubl u cxembl: «Pa3BuTHEe OpraHUYECKOTO MHpa Ha 3emiie», «3apoJIbIiin
MO3BOHOYHBIX KUBOTHBIX», K APXEONTEPUKCY, «DOpMbI OOPHOBI 32 CYIIECTBOBAHHEY,
«EcrecTtBenHbli  0TOOPY», «MHOrooOpa3zue copToB pacTeHuit», «MHoroobpasue
OpO/JIT KUBOTHBIX», «ITomynauum», «MyTanmonHas U3MEHYUBOCTHY,
«Apomopdoss», «Uamoamantauun», «OOWas aereHepauus», «/BHxyniue CHIbI
sBomonuny, «Kapra-cxema mapmpyrta nyremectsus Y. Jlapsuna», «bopbba 3a
cymecTtBoBanue»,  «lIpucnocobmenHocts  opranusmoB»,  «['eorpaduueckoe
BUJI000pazoBaHuey, « IKOJIOrHUECKOe BU1000pa30BaHUE).

O6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMU OKPACKH, HA0Op
IJIOJIOB U CeMsIH, KOJuTeKIUs «lI[pruMepbl 3alUTHBIX TPUCTIOCOOIEHUN Y )KUBOTHBIXY,
Mozienb «OCHOBHBIE HAaNpPaBJICHHS SBOJIOLUKW», 00bEMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3I'a MMO3BOHOYHBIX.



buoreorpadguueckas kapra Mwupa, koiuiekuus «Dopmbel  coxXpaHHOCTH
HCKOITa€MbIX )KMBOTHBIX U PACTEHUI», MOAENb ammuinkanus «llepekpéct xpomocom»,
BIIaKHbIE  mpenapatbl  «Pa3Buthe  Hacekomoro», «Pa3BuTue — IATYIIKNY,
MuKponpenapar «Jlpo3zodunay (Hopma, MyTanuu GopMbl KPbUIbEB U OKPACKH Tella).

JlabopaTopHble U IPpaKTHYEeCKHE PpadOThI:

Jlabopatopuass pab6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe W pa3BUTHE )KM3HU Ha 3emute.

JlonayuHble TpEACTaBICHUS O 3apOKICHUM KWU3HU. HayudHble rumoress
BO3HMKHOBEHHUSl KU3HM Ha 3emje: abuoreHes M MaHCIepMus. XUMHYECKas
HBOJIIOLIMA. AOUOTE€HHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE TOJATBEPKICHUE XMMHYECKON 3BotoUMH. HadanmbHble STaribl
ouonornyeckod sBomtounu. ['mnoreza PHK-mupa. ®@opmupoBaHne MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKIETKH. [lepBple KIETKHM W WX HBOJIOLMS.
@opMHUpPOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3paMm W nepuojam. Kartapxeil. Apxelickas u
npotepo3oiickas dpbl. Ilameosolickas dspa u €€ TNepuoabl: KeMOPHUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa 1 €€ nepuoIbl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »3pa W €€ mNepuoApl: MaJICOrC€HOBBIA, HEOTCHOBBIM,
aAHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIMMaTa U TEO0JOTMYeCKHX mpoueccoB. OCHOBHBIE ATalbl
HBOJIIOIIUU PACTUTEIBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH W
KUBOTHBIX. [I0siBIIEHME, paciBET M BBIMUPAHKE TPy KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YEeCKOro MHUpa Kak OTpaxkeHue dBoonuu. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIILI OPraHU3MOB.

OBoJIIOIMS YeIoBeKa. AHTPOIMOJOTHS Kak Hayka. Pa3BuTue mpeicTaBiIeHH O
MPOUCXOKJICHUHN 4YeloBeKa. MeTonbpl H3ydyeHusi aHTpororeHe3a. (CxoacTtsa u
pasyinyurs 4eJ0BeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue cuiel (pakTopsl) anTponorenesza. HacneactBeHHas M3MEHUMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJIECHUE OpYIUN Tpya,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAUMU U BETBHU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMelbli, YenoBek npsamoxoadaimui, YenoBek HeaH1epTainbCKu, YemoBek pa3yMHBbIH.
Haxozku uckonaeMbIX OCTaTKOB, BpEMs CyIIECTBOBaHUs, 00J1aCTh pacpoOCTpaHEeHUs,
00BEM TOJIOBHOIO MO3ra, 00pas3 JKU3HU, OPYIHSL.



UYenoeueckue packl. OCHOBHBIE OOJIBIINE pachl: €BPONICOUIHAS (€Bpa3UICKas),
HErpO-aBCTPAIOU IHAS (3KBAaTOpUAJIbHAS), MOHTOJIOWIHAS (a3UAaTCKO-aMEpUKaHCKas).
YepThl TPUCTIOCOOJICHHOCTH TMPEACTABUTEICH YEIOBEUECKHX pac K YCIOBHUSIM
CyllleCcTBOBaHMs. ENMHCTBO YenoBedeckux pac. Kputuka pacuzma.

JleMoHCcTpanuu:

[Toptpersi: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupt u cxembl: «Bo3nukHoBeHne ConHeuHOM cucteMbl», «Pa3Butue
opraHudeckoro  mupa», «PacturenpHas  kieTtka», <«KuBOTHasg  KIETKay,
«I[Ipokapuotnueckas kierka», «CoBpeMeHHass CHCTEMa OpPraHU4eCKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKUX 4YEPT CTPOCHHUS YEJIOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHBIE MECTa MaJICOHTOJIOTMUYECKUX HAaXOJO0K MPEAKOB COBPEMEHHOTO
yelnoBeka», «/lpesBHenmme moan», «JpesHue mrogm», «llepBble COBpeMEHHBbIE
TOIW», «HenoBeYEeCKUE pachh».

O6opynoBaHue: MYJISKH «ITpoucxoxaeHue YEJIOBEKa» (6rocThI
aBCTPAJIONUTEKA, MUTEKAaHTpONa, HeaHAepTaiblla, KPOMAaHBOHIIA), CIENKUA WIH
M300paXeHUsI KaMEHHBIX OpYAHM TEepBOOBITHOTO uYeloBeKa (KaMHU-UYOIIIEPHI,
pyOmiIa, ckpebia), reoXpoHojaoruueckas Tadauia, KoJueKIus «@opMbl COXpaHHOCTH
MCKOMAEMBbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHblie U NpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «/3ydyeHue HCKOMAEMBIX OCTATKOB PACTEHHUN U
YKUBOTHBIX B KOJIJICKITUSX).

OKckypeust «OBOJIIOLUSL OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WIN KPAaeBEIUECKUN My3eil).

Tema 3. Opranu3msl U OKpY Kaloumas cpeaa.

DKoJiorusa Kak Hayka. 3aJadyd M paslieibl SKOJIOTUU. MeTOobl SKOJOTHYECKHUX
UCCJIEI0BAHU. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckne  ¢aktopel. Kiaccudukaiuss  SKOJOTUYECKUX  (PAKTOPOB:
abuotuyeckue, OHUOTHYECKME M AHTPOIIOTeHHbIE. JleHicTBHE HKOJIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (akTopbl: CBET, TEMIEpaTypa, BIAXHOCTb. POTONEPUOIU3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornueckue puTMBL.

buotnyeckue daxtopbl. Buasl OMOTHYECKUX B3aUMMOJICHCTBUIA: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 Hu ero ¢opmbl. [lapazutuszm, koomepamus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCANIU3M, HEHUTPaIU3M.



3HadyeHne OWOTUYECKUX B3aUMOJICUCTBUI JUIsl CYIIECTBOBAHMUS OPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XApaKTEPUCTUKU  momyssanuu. (OCHOBHbIE — TOKa3aTenu
MOMYJISIMUU: YUCIEHHOCTh, IUJIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. [[mHaMuka 4uCcI€HHOCTH MOMYJISIUUH U €€ PEeryJIsiusl.

JdemoHcTpaumu:

[Toptpetsi: A. 'ymbonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubr u cxemsl: kapta «lIpupognsie 30HB 3emun», «Cpenpl oOUTaHUA
opranu3mMoBy», «®oronepuoausm», «llomynsamuu», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH MOMYJISIITUU UHPY30pun-Typenbkmny», «lluteBbie memnm.

JlaGopaTopHble M NpaKTH4YeCKUe padoThI:

JlaGoparopnas padora Ne 3. «Mopdonoruueckue 0COOCHHOCTH PacTEHUM W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHnas padota Ne 4. «BnusHue cBeTta Ha POCT M Pa3BUTHE YEPEHKOB

KOJIeyCay.
[IpakTuueckast padora Ne 2. «[ToACUET MIOTHOCTH MOMYJISIUNA Pa3HBIX BHUJIOB
pacTEHHUIN».
Tema 4. Coo01uecTBa M 3KOJ0THYeCKHE CHCTEMbI.
Coo0miecTBO opranu3mMoB — OwuoreHo3. CTpPYKTypbl OWOIIEHO3a: BHJIOBas,

MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bwunbl-nomunantel. CBsizu B
OHOIIEHO3E.

Dkosioruyeckue cucteMmbl (dkocucTembl). lloHsitTue 00 dKocucTEME W
ouoreoneHoze. @DyHKIMOHAIbHBIE KOMIIOHEHThl  3KOCHUCTEMBI:  MPOAYLICHTHI,
KOHCYMEHTBI, PeAyleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuimieBsie) ypoBHU dKocucTteMbl. [TumeBbie 1ienu u cetu. OCHOBHBIC
MOKa3aTelu »HKOCUCTEMBI: Ouomacca, NPOAYKIHUSA. IKOJOTMUECKHE TMHPAMHUJIbI:
MPOAYKIMU, YHUCIEHHOCTHU, Ouomacchl. CBOWCTBA JKOCHCTEM: YCTOWYUBOCTb,
caMmoperyJsinus, pazputrue. CyKieccusl.

[IpupoaHbIie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOrE€HHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
Bbuonornueckoe u x03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak (akTop ycToMYMBOCTH dKocucteM. CoxpaHeHue
OMOJIOrMYECcKOro pa3HooOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB M CTPyKTypa
ouochepnl. Kupoe BemectBO u ero ¢GyHkiuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM  3KOcHUCTeMBbl. J[MHaAMUYecKkoe paBHOBecME M oOpaTHash CBs3b B
ounocdepe.



KpyroBopoThl BemiecTB M OMOT€OXUMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPOINOrEeHHbIE U3MEHEHUsI B Ouocdepe.
['11oGanbHBIE SKOJIOTMYECKHUE TPOOTIEMBI.

CocymiecTBoBaHue MpUpobl U denoBedecTBa. CoxpaHeHue OmopasHOOOpaszus
KaKk OCHOBa YycroWuuBocTH Ouocheppl. OcCHOBa palMOHAIBLHOTO YIPABICHUS
NPUPOAHBIMH pECYpCaMU M UX HUCIONb30BaHuE. JlocTiykeHns OMOJOTMU U OXpaHa
MIPUPO/IBI.

JdemMoHcTpanmu:

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

Tabmuubl u cxembl: «llumessie nenu», «bHOLEHO3: cOCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llemn mnuTanus», «IKOJOTUYECKA MHPAMUIAY,
«buoctepa n ugenosex», «IKocucTeMa IHUPOKOIUCTBEHHOIO Jieca», «IKOCHUCTEMA
XBOWHOTO  Jieca», «buomeHo3  Bomoéma»,  «ArporeHos3»,  «lIpumepHbie
AHTPOIOTEHHbIE BO3JICUCTBUSL HAa MPUPOLY», «BaxkHENINEe UCTOYHUKYU 3arpsI3HCHUS
BO3/lyXa U TPYHTOBBIX BoA», «llouBa — BaxkHe#IIas cocCTaBisAOImIas OuOCHeEpb»,
«®DakTopsl aerpagauun nouBy, «l[lapHukoBsiid 3pPexT», «DaKTOphl paJuOaKTUBHOTO
3arpsisHeHust  Ouocdepsr», «OO0mas cTpykrypa Ouocheps», «Pacmpoctpanenue
KU3HU B Ouocdepey, «O30HOBBIA 3kpaH Omocdeps», «KpyroBopoT yriepona B
ounocheper», «KpyroBopot azora B mpupojie».

O6opynoBanue: Mojaelb-anmuikKainus «Tunuynaeie OWOIIEHO3bI», Trepbapuit
«PacturenbHple cooOImIecTBa», KOJUIeKIMU «buoneHos3», «Bpemnurenn BakHEHITHX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», repOapuu M KOJUICKIIUU PACTEHUN U >KUBOTHBIX,
MPUHAJIEKAIIME K PA3HBIM JKOJIOTHYECKUM TpyIIaM OAHOro Buiaa, KpacHas xHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHSIEMBIX BUJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHLIEI'O
OBPA30BAHIA

Cormacio ®I'OC COO, ycraHaBauBaKlOTCS TpeOOBaHHUS K pe3yJibTaTaM
OCBOCHHUS OOyYalOIMMHUCS TporpaMM CpeAaHero  oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType IHMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS Mpeamera «buomorus»
BBIJICTICHBI CIICYIONINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUHUCKOM
rpaXJaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACICHUI0, HAIMYhe€ MOTHBAllMU K OOy4YeHHIO  OHOJIOTHH,
IIEJICHANPABIICHHOS Pa3BUTHE BHYTPEHHUX YOSXKICHWN JWYHOCTH HAa OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYAarOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH ~YCTAaHOBKAMHM, TPUCYLIIUMHU CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME SKOJOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTh IIEJIA U CTPOUTD KU3HEHHBIC TIIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHMS TpeaMeTa «bHOJIOTHsS» OCTUTAKTCS B
€MHCTBE YYEOHOM M BOCHMUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPAIUIIMOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOPMaMH
MOBEJICHUSI YW CHOCOOCTBYIOT MpolleccaM CaMOIMO3HAHUS, CAaMOBOCIHUTAHUS H
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEW TO3MIMU JIMYHOCTH, MaTPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TpyJa U CTapUIEMY MOKOJEHHIO,
B3aMMHOI'0 YBaXCHUS, OEPEKHOr0 OTHOIICHHS K KYJIbTYPHOMY HACIEIUIO U
TpaJUuLMsM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickonn denepaunu, Opupoe u
OKPYIKaroIlIen Cpee.

JInyHOCTHBIE pe3yabTaThl OCBOCHHS y4eOHoro mnpeaMera «buonorusy
JIOJDKHBI OTPaXaTh TOTOBHOCTh M CITIOCOOHOCTh 0OYYaIOIMIMUXCSI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHICKOro OOIlEeCTBa, PACUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOIECCE pEeAIM3alui OCHOBHBIX HApaBICHUN
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMK 00YYaIOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOT'0 WJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JICSITEIBHOCTH TIPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a7a4, BHITTOJHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBaXXUTEIbHOIO
OTHOILIGHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTh K T'YMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHHUS K CBOEMY HApOJAy, UyBCTBAa OTBETCTBEHHOCTH INEPEN
Ponunou, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJBTYpY,
MPOILIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEOUIO0 U MaMSATHUKAM IPUPOJIBI,
JOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKAX YUYEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHUS OWOJOTUU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

uneiHas yoexxaEHHOCTh, TOTOBHOCTh K CIYKeHHIO W 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCITUTAHMSA:

OCO3HaHMUE AYXOBHBIX IEHHOCTENW POCCUMCKOTO HAPOIA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ATHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PpELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HAHHWE JMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOIO OyayIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYEeCKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIEHUI;



MOHMMAaHUE dMOIMOHAIBHOTO BO3/ICUCTBUS KUBOU MPHUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH Ka4€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHsA, GOPMHPOBAHHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoJyYus:

MOHMMAaHUE U pealn3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3m0poBO€  TMUTaHHWE, COONIIOJIEHWE TUTMEHUYECKHMX TpaBWJI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHIATHH M  OTAbIXa, peryjsapHas (dusndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN W HENPHUSATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAHHE LIEHHOCTH MAacTepCTBa, TPYIOIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JESITEIIbHOCTD;

MHTEpEC K pa3InuHbIM cdepam npodhecCUOHANBHOU NeATEeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO U €aMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTHYeCKOT0 BOCTIMTAHMSA:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CyILeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYpPhI: NPUOOPETCHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX IOCIEACTBUM IS
OKPYIKaIOIIEH CPEIbI;

OCO3HaHME TJI00aIBHOTO XapakTepa JKOJIOTMUECKHX MpoOjeM M MmyTed ux
peIIeHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHHU
3HaHUS W YyMEHUsI TIPU pelIeHUuH TmpoOJieM, CBA3AaHHBIX C PpalMOHAIBHBIM
MPUPOJIONIONIb30BaHUEM  (COONIOICHUE  MpaBW  TOBEICHHS B  MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE paBHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINPHUITUE JICUCTBUM, NPUHOCAIIMX Bpel  OKPYKAIOLIEH
MPUPOTHON cpefie, YMEHUE MPOTHO3UPOBATH HEOJIArOMPUATHBIE IKOJOTUYECKUE
MIOCJIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPALLATH UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO MBIIIJIEHUS, YKOJOTHUECKON KYJIbTYPHI,
OmbITa JIEATETbHOCTH 3KOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOUN NESATEIbHOCTH 3KOJIOTHUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JHMAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3IKOBOM W YHUTATEIILCKOW KYJIbTYpbl KaK CpEICTBa
B3aUMOJECHUCTBUS MEXKY JIFOJIbMU U IMO3HAHUS MUPA;

NMOHUMAaHUE ChHenupuKu OHOJOTUM KakK HayKd, OCO3HaHUA €€ polid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM I1IETOCTHOTO
MpeACTaBICHUS] 00 OKPYXalollleM MHUpPE KaKk O €IMHCTBE NPUPOJIbI, YEIOBEKA U
oOIIleCTBa, B TO3HAHWHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpodiieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JUIsI COBPEMEHHOM IMBUIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTb PECypCHbIE  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEUYECTBA, TIOMCKA MyTEeH BBIXOJIa M3 TII00ATBHBIX YKOJIOTHYECKUX MPOOIEeM U
o0OecrieuyeHus1  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB M (OPMHPOBAHHIO HOBBIX CTaHIApTOB
YKU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHMOJIOTMYECKMX 3HAHUU B LEIAX
MOBBIMICHUST OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOW TPaMOTHOCTH OOywaromuxcs, Gpopmupyemon
MIPU U3YUYEHUU OUOJIOTUH;

MMOHUMAHHE CYIIHOCTH METOJOB MO3HAHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh TOJIydaeMble 3HAaHWS [JIs1 aHajdu3a U
OOBSCHEHUS SIBIICHUI OKPYXKAIOIIEr0 MUPa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHUE JeNiaTh OOOCHOBAHHBIC 3aKIIFOUCHHsSI HAa OCHOBE HAy4YHBIX (DAKTOB U
MMEIOUIMXCS JAHHBIX C LEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE LEHHOCTA HAYYHOM NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH
MMPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh UHINBUIYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW TIO OHWOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATDHI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHS ydeOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YydYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKarollne
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHeNU(PUKY METOJOB ITO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJIEHUE, MPOLECC,
CUCTeMa, Hay4yHbIi (akT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJeIOBaHME,  HAOJIOJICHHE, M3MEpPEHUEe,  OKCIEPUMEHT W  JIPYTuXx),
yYHUBEpCaJbHble YyuyeOHbIE JelcTBUS (ITO3HABATENIbHbIE, KOMMYHHKAaTHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
00y4aromuXxcs HCIIOJIb30BATh OCBOCHHBIE MEXTUCIUTITMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W YHHUBEpPCAIbHbIE y4eOHBIE JCHCTBHS B
MO03HABATEIILHON M COIMATLHOM MPaKTHKE.

MeTanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIeTro
o0pa30BaHus OJKHBI OTPaXKaTh:

OBaanenue YHHBEPCAIbHBIMU yueOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSAMM:

1) 6a30BbI€ JIOTHYECKHE A CTBUS:

CaMOCTOATETLHO  (OPMYJIMpPOBAaTH W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHHM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3za, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaIUKU, 0000IIECHNUS), pAaCKPBIBATh CMBICII
OMOJOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepHbIC NMPU3HAKH, YCTAaHABIUBATH
CBSI3M C JIPYTUMHU TTOHSATHSIMH);

OTIPENEeNSITh TEIU JEATEIBHOCTH, 3aJaBas TapamMeTpbl W KPUTEPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHE TOHATHUS JJIsl 0ObsICHEHUs ()aKTOB W SIBJIICHHUI
KHUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCy>KIeHUs (MHIYKTUBHBIC, JIEyKTUBHBIE, IIO
aHAJIOTHH), BBIABJIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MOJICIIbHBIE cpenctBa Ui TPEACTABIICHHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHHH B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a



TaKKe  NPOTHBOPEYMM  pa3HOro  pojia,  BBIABIEHHBIX B pa3IMYHbBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IJIaH PEHICHUS MPOOJEeMbl ¢ YYETOM aHaau3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIESTEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OLIEHUBATh PUCKHU MOCIEACTBUMN ACSITEIIbHOCTH;

KOODJIMHUPOBaTb U  BBIIOJHATH pabOTy B  YCJIOBUSX  PEalIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUSI;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MTPU PEILICHUH KU3HEHHBIX MPOOIEM.

2) 06a30BbIe UCCJIEI0BATEILCKIE NeHCTBUS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3jMuHble BUABl JEATEIIBHOCTH IO MOJIYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dbopMUpOBaTh HAYUYHBIM TUI MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYJIHMpOBaTh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI I J0Ka3aTelbCTBa
CBOMX YTBEp)KJICHUH, 3a7aBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE pEUICHHUs 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIGHKY HOBBIM CHUTYyallUsM, OLCHUBaTh MPHOOPETEHHBIA OIBIT;

OCYULIECTBJIATh LEJICHANPABIECHHBII MOUCK NEPEHOCa CPEACTB M CIOCOO0B
JecTBUS B PO ECCUOHATIBHYIO CPELLy;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO U MPAKTUYECKYIO 00JacTu
KU3HEJCATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTaTh HOBBIE MJIEH, NPEAJAraTb OPUTMHAIbHBIC MOAXOMAbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOIIKE albTEPHATUBHBIC PELICHUS.

3) padoTta ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX UHPOpPMAIUH (TEKCTE y4eOHOIO
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBApSAX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [OaHHbIX, B VHTepHeTe), aHanu3MpoBaTh



WH(OPMAIUIO PA3TMYHBIX BUJIOB U (DOpPM MpeCcTaBICHUS, KPUTUUECKH OIICHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

GbopMyITUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
otOope Omosornueckor MHGOPMAIUU, HEOOXOIUMOM 71l BBIMOJTHEHUST YUeOHBIX
3ajady;

pUOOpETaTh OIBIT MCIHOJB30BaHUS WHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3ITMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  NPEACTABICHUS
ounonornyeckont uHdopmaiuu (cxembl, TpaduKku, AUArpaMMbl, TaOIHUIIbI, PUCYHKH
" IpyToe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOrMYeckod HHQPOpMALME: MNPUMEHATh XUMHUYECKUE, (QU3NYECKHEe U
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJBI, (popmyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3alIUTBl  WH(POPMAIIUH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBianeHue yHUBEePCAIbHBIMUA KOMMYHUKATHBHBIMU JI€ICTBUSIMM

1) oOmenue:

OCYUIECTBJISAITh KOMMYHUKAIIMH BO BCEX cepax KU3HU, AKTUBHO Y4aCTBOBAThH
B JINAJIOTE WM TUCKYCCHH IO CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIBHO BBITTOJHCHUS MpeIaracMou
3a/lay, YIYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIIUN JPYTUX YYACTHUKOB
JIAaJIora Uin JUCKYCCHUH);

pacro3HaBaTh HEBEpOaNbHBIE CpPEICTBA OOIICHUS, TOHWMATh 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PIMKTHI K BECTH IIEPETOBOPHI;

BIAJICTh PA3JIUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJICUCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAXKHUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS,;

pa3BEPHYTO U JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTh:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIYATbHOU
paboOTHI MPU PEIICHUU OUOJIOTHYECKOU TPOOIeMbI, 000CHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUH YIeOHOH 3a1aum;

BEIOWPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C y4E€TOM OOIMHUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIICKTUBA;



NPUHAMATh LEIM COBMECTHOW  JEATENbHOCTH, OPraHU30BbIBATH U
KOOPJMHHUPOBATh JICMCTBUS IO €€ JOCTHMIKEHUIO: COCTAaBJISITH IUJIaH JCHCTBUH,
pacnpenensTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOErO BKJAJa W KaXJOr0 YYaCTHUKA KOMaH[bl B
OOIIUIA pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OLIEHUBATH HUJEU C TMO3UIUU HOBH3HHI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATErMYECKOE TIOBEJECHHUE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEryJSSTUBHBIMU 1€/iCTBUSAAMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIs BBISIBICHUA NPOOJIeM U UX
pELICHUS B )KM3HEHHBIX U YYEOHBIX CUTYalUsX;

BHIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUW IIEJ€BbIE W CMBICIOBBIE
YCTaHOBKM B CBOMX JECHCTBHSIX M MOCTYNKAax MO OTHOILICHHUIO K >KHBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 37J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATEIIBHYIO JESTEIbHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
JEATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO  COCTaBJISITh IUIAH  pEHIeHUs MpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaLIHsIM;

pacuMpsTh paMKH y4eOHOIro MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JIeIaTh OCO3HAHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;,

CocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATE CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B ACSATEIHLHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENSM;

BIAJCTh HABBIKAMHM  TIO3HABATENLHON  pedJeKcHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUWM, UCIOJIB30BaTh MPUEMBI pedIEKCUU Il OLICHKU CUTYyallud, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OIIEHMBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO UX
CHUKEHHUIO;



IIPUHUMATh MOTHUBBI M apryMEHTbl JPYITMX [PU AaHAJIU3€ pPe3yJIbTaTOB
JEATEIIbHOCTH;

3) npuHsATHE CeOST U APYTHX:

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apryMEHThl JPYTMX [PHU aHAJINU3E pe3yJIbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OLTHOKHU;

Pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3ULIMH JIPYTOr0 YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHple pe3ynabTarhl ocBoeHHs mporpamMmbl COO mo Owojormu Ha
0a30BOM YpOBHE BKIIIOHAIOT crienuduueckue ajs yueonoro npeamera «buomorus»
Hay4HbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JIEATEIIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO0 3HAHWW B PA3IUYHBIX y4YEOHBIX CUTYalMsIX, a TaKXKE B PeabHBIX
JKU3HEHHBIX CUTYyaIlUsX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 10
Kacce NOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpPa M HAyYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCHMCKUX H
3apyOeKHbIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIsl peIlIeHUs )KU3HEHHBIX 3a/1ad4;

YMEHHE PaCKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHSATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEHIECTB U MPEBpaIllCHHE
SHEPIuM), TOMEOoCcTa3 (CaMOpEryJisilius), YPOBHEBAsI OPraHU3AIMS KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEIPOIYKIIHSI ), HACTIEACTBEHHOCTh, K3MEHYHUBOCTh, POCT U
pa3BUTHE;

YMEHHME U3JIaraTb OWOJIOTMYECKUE TeopuHu (KJIETOYHAsl, XPOMOCOMHasi,
MyTaIlMOHHAS, IIEHTpaJbHAs JOTMa MOJCKYJsIpHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u ydenus (0 meHTpax MHOroo0Opasus u
MPOUCXOKJEHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe TpaHUIlbI
UX IPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJJaMU HAyYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOJIEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIECCOB U SIBIICHHM, OpraHu3aiusi U IPOBEJCHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJBM)KCHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEIMYMHAMHU, OOBSICHEHUE TOITYUYECHHBIX



pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOpPUHA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHBIE MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOLIECCOB: OOMEHA BEIECTB M MPEBPAILECHUS dHEPIHUU B KIeTKe, (OTOCHUHTE3A,
IUTACTUYECKOTO M HDHEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSATH TMOJYYCHHbIC 3HAHUS Ui OOBSICHEHHUS OHOJIOTMYECKUX
IPOLIECCOB U SIBJICHUW, JUJI NMPUHATHUS NPAKTUYECKUX PEIIEHUW B MOBCEIHEBHOU
KU3HU C LEeNIpl0 obecreyeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKPY>KaIOIIUX JIOACH, COOMIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHHUSI B OKpPY KaroIIen
OPUPOTHON cpene, TMOHMMAaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTHKCHHN
COBpEMEHHOMU Ouonornu OMOTEXHOJIOTHIA Uil  PalMOHAIBHOTO
MPUPOIOTIONB30BAHUS;

yMEHHE pemaTh »JJEMEHTapHbIe TEHETHYEeCKHe 3aJayd Ha MOHO- U
TUTUOPUIHOE CKpEIIMBaHME, CIEIJICHHOE HACIeA0BaHNUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeicKa3aHUsl HAcleJOBaHUs MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBIMOJHATH JIA0OpAaTOpHBIE M MPaKTUYECKHe paboThl, COOII0IAThH
npaBuiia Mpy padboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUECKH OIEHUBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  CO/AEpIKAHMS, BKJIIOYAIONIYI0 TICEBJOHAYYHBbIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBa MAacCOBOW MH(OpMalLUU, HAYYHO-MOMYJIsIPHbIE
MaTepHalibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUNA B OHOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOIOTHYECKYI0 MHPOPMAIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BATh MOHATUITHBIN armapaT OHMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 11
K1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJH OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTHHBI MUpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJAJE POCCHICKUX H
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE pPACKpPBIBATh COACpNKAHHE OMOJOTHYECKHX TEPMHUHOB W TOHSATHI:
BU/JI, IONYJIALMS, T€HOMOH, IBOJIOLMS, JBUKYIIHE CHIbI ((DAKTOPBI) 3BOJIIOIHH,
IPUCIIOCOOIEHHOCTh OPTaHU3MOB, BUJ000pa30BaHUE, IKOJIOTHUECKUE (PaKTOPHI,



HPKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTbI, LeNU MUTaAHUu,
HKOJIOTHYECKas Tpamua, OMoreoreHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpHH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactea K. M. bapa, depenoBaHusi riaBHBIX HampaBiIeHUA U
nytedt sBomonuu A. H. CesepiioBa, yuenusi o 6uochepe B. M. Bepnaackoro),
OTIPENEIISITh TPAHUIBI X TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOJaMH HAyYHOTO TIO3HAHMs B OMONOTHH: HAOIIOeHUE U
OINKCAaHUE JKUBBIX CUCTEM, MPOLECCOB U SIBJICHMI, OpPraHU3alMs U TPOBEIACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXK]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IOJYyUYEHHBIX
pe3yNbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIICNATH CYIICCTBEHHBIE TPU3HAKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BUJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHUS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, TEPEeHOCa
BEIIECTB W TIOTOKAa DJHEPTUM B JKOCHCTEMAaX, AHTPONOTECHHBIX HM3MEHEHHHA B
HKOCHCTEMax CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTreOXHMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSThH TMOJyYCHHbIC 3HAHUS Ui OOBSICHEHHS OMOJIOTHMUYECKUX
IIPOLIECCOB M SIBJICHWM, JUIS NPUHATHS NMPAKTUYECKUX PELICHWHA B IOBCEAHEBHOU
KHU3HU C IeJplo obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/10pPOBbA
OKPY>KaIOIIUX JIFOJIEH, COOI0/IEHUS HOPM IPaMOTHOTO TIOBEICHHSI B OKpYKaromen
OPUPOTHON cpene, TOHMMaHWE HEOOXOAWMOCTH WCIOJIB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH TSl palliOHATBHOTO MPUPOIOTIOIH30BAHHS,

yMEHHUE pelaTh dJIEMEHTApHbIC OMOJIOTUUYECKHE 3a/1aud, COCTABISATh CXEMbI
MEepEeHOCca BEILIECTB U IHEPTUH B IKOCHUCTEMAaxX (L€ MUTAHUS ),

YMEHHUE BBIMOJHATH JIa0OpAaTOpPHBICE M MPAKTHUYECKHEe paboThl, COOII0MAThH
npaBuiia Mpy padboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTMYECKOTO  CO/AEpIKAHMS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(MOPMAINH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJ00aJbHBIE  SKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast GMOJIOTHYECKYI0 MH(DOPMAILIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
WCII0JI30BATh NOHATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyectBo yacos DJIEKTPOHHBIE
HaumenoBaHue pa3iejioB U TeM uu(poBbIie
Ne o/m P Kontpoabusie | Ilpakruyeckue (1ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 bronoris kax Kayka 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 JKuBbIe cHCTEMBI M X OpraHu3alus 1 https://m.edsoo.ru/7f41c292
. bubmuoreka [{IOK
3 XHUMHYECKUH COCTaB U CTPOCHHE KIICTKH 8 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKHSHEASATEILHOCTS KISTKA 6 https://m.edsoo.ru/7f41c292
Pa3sMHOKEHME U MHIUBHUYAIbHOE PA3BUTHE bubnuoreka LIOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U U3MEHUYHBOCTD 8 15 but6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bu6nmoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Hrorosoe nosroperine 1 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



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

11 KJIACC

Kouun4yecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB M TeM ungpoBbie
Ne i/ P Konrtpoabnbie  IIpakTuyeckue (uhp )
NMPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTbI padoTbI
pecypchl
bu6mmoreka [JOK
1 1
IBOIONHOHHAS GHOTOTHA d https://m.edsoo.ru/7f41cc74
Bo3HuUKHOBEHNE U pa3BUTHE )KU3HU Ha bub6nuoreka LIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
1
3 Opranu3Msbl U OKpYKarolas cpeia 5 https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
4 Coo011ecTBa 1 SKOJIOTHICCKUES CUCTEMBI 9 httos://m.edsoo.ru/7fA1ccT4
bu6mmoreka [JOK
4 2 1
> TOTOBOC HIOBTOPEHHE https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KoanuecTBo 1yacos DJIeKTPOHHBbIE
Ne uudpoBbie
Tema ypoxa Kontpoabusie | IlpakTuyeckue Obopynosanue 11O bp
n/n Bcero «Touka pocTa» o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
1 buosorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertonbl O3HaHUS JKUBOU
npupojbl. [IpakTuyeckas padbota
Ne 1 «Mcnonb3oBanue bubnuoreka [IOK
2 1 0.5
Ppa3JIMYHBIX METOOB IPH https://m.edso0.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
3 buonorudyeckue cucTeMsl, 1 bubnuoreka [IOK
IIPOLIECCHI U UX U3YYCHHE https://m.edso0.ru/863e6564
4 XUMHUYECKUN COCTAB KJIETKH. 1 bubmuoreka IIOK
Bopa u MmuHepanbHbie COMU https://m.edsoo.ru/863e674e
Jenartypanus
6enxoB. HoyTOyk ¢
5 benku. CocraB u cTpoeHue 1 [IpOrpaMMon but6mmoreka [JOK
0emKoB «Haynab», https://m.edso0.ru/863e6b72
1 poBkIe
JATYUKA
6 depMeHTbI — OMOJIOTHYECKUE 1 bu6nuoreka LIOK
KaTajln3aTophl. https://m.edso0.ru/863e6b72
7 VraeBospl. Jlunuast 1 bubmuoteka [IOK



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.edso0.ru/863e6870

but6mmoreka [JOK
8 HyxnennoBbie kucinotel. ATD https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METObI U3Y4YECHUS bubnuoreka LIOK
kietku. Kinerounas teopus https://m.eds00.ru/863e6e88
[Touemy kneTku
MajieHbKue?
KneTka kak 1ienoctHas xxuBast Hoyrbyxc .
10 MPOrpaMMOit
cuctema «Haynaty,
1QpoBbIe
JATYUKU
CrpoeHue 3yKapuoTHIeCKOU bubmmorexa [IOK
11 CTOTKIL https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
JeMoHcTpanus
ocMmoca Ha
puMepe KypUHBIX
12 OOMeH BelecTB Uin stutt. HoyTOyk ¢ bubmmoreka [JOK
MeTaboIn3M porpamMmoit https://m.edso00.ru/863e766¢c
«Haynaoy,
QpoBkIe
JTATYNKU
Bnusinue
WHTCHCUBHOCTH
CBETa Ha
13 ®orocuHTe3. XEMOCHHTES KOJINYECTBO bubmmorexa LIOK

IIMIMCHTOB B

JIUCTBSX PACTEHUM.

HoyTtbyxk ¢

https://m.edso0.ru/863e7c98



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

IIPOrpaMMOi
«Haynaoy,

1QpoBbIe
TATYUKA

Ena xak TOILUIHBO.

Hoytbyxk ¢
. IIpOrpaMmMon bubnuoreka LIOK
14 2 0
HEPTETHHCCICHI OOMEH «Haynab», https://m.eds00.ru/863e7aae

QpoBkIe
JATIUKA

JKv3HEHHBIN IUKIT KJISTKH.

Jlenenue kiaeTku. MuTo3.

15 JlaboparopHas padorta Ne 2 05 bubnuotexa [IOK
«Ha0mroienre MUTO3a B KJIETKAX ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
buocunTes 6enka. Peakius bu6mmoreka [JOK

16
MaTpU4YHOI'O CHUHTE3a https://m.edsoo.ru/863e796e

17 Tpancasus — OMoCHHTE3 bubnuoreka [IOK
Oenka https://m.edsoo.ru/863e796e

18 Hexnerounsie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
DopMbI pa3MHOKCHUS bubnnorexa [OK

19 PMETD https://m.edsoo.ru/863e81b6
OpTaHisMoB https://m.edsoo.ru/863e831e

. bubnuotexa [IOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
but6mmoreka [JOK
21 MTOJIOBBIX KJIETOK.

O11010TBOPEHHE.

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



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

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHEC

but6mmoreka [JOK

22
OpraHu3MoB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 Haclje CTBeHHogTI;I u Eubmorexa HOK
& https://m.edso0.ru/863e8612
U3MEHYMBOCTH
3aKOHOMEPHOCTH HACIIEAOBaAHUS
24 NPU3HAKOB. MOHOTHOPUIHOE Eubmorexa HOK
P ) P https://m.eds00.ru/863e8878
CKpeIBaHKE
UTHOPUIHOE CKPEIMBAHIE.
25 ?aKOH iefaBHCHNI[)OE bubnnorexa [IOK
https://m.edso0.ru/863e89a4
HaCJICIOBAHMSI TIPU3HAKOB
CleIUIEHHOE HACIEJOBAHUE
npu3HakoB. JlaboparopHas
abora Ne 3 «3yuenue
26 pea JIbTATOB MOI—?:FI/I6 UIHOTO U 0.5 bubnnorexa [OK
pesy P ' https://m.edso0.ru/863e8c60
JIUTHOPHTHOTO CKPEITUBAHUS Y
Jpo30(UIIBl HA TOTOBBIX
MUKpOIperapaTax»»
I'eneTnka nona. HacienoBanue
27 [IPU3HAKOB, CLEIIEHHBIX C Eubmorexa HOK
P » Il https://m.eds00.ru/863e8c60
[1OJIOM
N3meHunBOCTE.
Henaciaencreennas
U3MEHYUBOCTD. JJabopaTtopHas
)8 pabota Ne 4. 3yuenue 05 bubnuoreka [IOK

MO (PUKATIOHHOMN
WU3MEHYUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO psiia U
BAPUALIMOHHOMN KPUBOI»

https://m.edso0.ru/863e8efe



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

bubmmorexa [JOK

29 HacnencrsenHass U3SMEHUYUBOCTD. 1 httos://m.edsoo.ru/863e8efe
bubmuoreka [IOK
30 I'enernka senobexa ! https://m.eds00.ru/863e8d78
["omoBast KOHTpOsBbHAs paboTa/
31 Bcepoccuiickas npoBepouHast 1
pabora
bubnuoreka [JOK
32 Cenexiys kaik HayKa u Ipouece 1 https://m.edsoo.ru/863e9214
Metoabl ¥ JOCTHKEHUS
33 CEJEKIINU pacTeHUH U 1 bubmorexa LIOK
TP https://m.eds00.ru/863e9214
SKUBOTHBIX
34 buotexHosorus kak oTpacib 1 bubnuoreka [IOK
MIPOU3BOJCTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB IT1O 34

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 KJIACC

KosmyecTBo yacos JIEKTPOHHbBIE
No uugpoBbie
Tema ypoka Konrpoabusie | IlpakTnyeckue O6opynosanue LHO bp
n/n Bcero «Touka pocta» odpa3oBaTebHbIE
padoThI padoThI pecypesI

1 OBOJIIOLH X METOJIBI €& 1 bu6nuoreka [JOK
H3Y4YECHHUS https://m.edsoo.ru/863ea20e

5 Wcropus pazsutus 1 bubnnorexka [IOK
IpeaCcTaBICHUN 00 BOIIOINH https://m.edso0.ru/863e9570

bubmmorexa [JOK

3 Mitkpospomors 1 https://m.edsoo0.ru/863e9cle
[Momynsaums kak
3JIEMEHTAPHAs €AUHULIA BUIA
u 3BoJtoLuu. JlJaboparopHas Bt LIOK

nOIMOTEKA

4 padora Ne I «Cpasnene 1 05 https://m.eds00.ru/863e99c6
BUJIOB 110 T '
MOP(OIOTUIECKOMY
KPUTEPHIO»
Apmiyiuie Cu Bu6morexa LIOK

5 (3nemeHTapHbIe (haKTOPHI) 1 https://m.edsoo.ru/863e9da4
IBOJTIOLIUT

6 EcTecTBenHsbIi 0TOOP U €10 1 bubnuoteka [IOK
hopmbl https://m.edso0.ru/863e9ed0
Pe3ynbTatel 3BOMIOIUN:
PUCTIOCOOICHHOCTh Eub 1OK

nOIMOTEKA

7 1 :
OPTAESMOB 1 05 https://m.edsoo.ru/863e9fde
BU1000pa30BaHHe.
JlaboparopHuas pabota Ne 2



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

«Omnwucanue
PUCTIOCOOTICHHOCTH
opraHusma 4 e€
OTHOCHUTEJIBHOTO XapaKkTepay

YCJIOBCKA

Hanpasnenns u nytu bubnnoreka [IOK
8
MAaKpO3BOIIOLUU https://m.edsoo.ru/863e9cle
bu6mmoreka [JOK
9 Heo06
CODPATHMOCTE 9BOIIOIHIH https://m.edso0.ru/863ebd16
Wcropus xxu3nu Ha 3emiie u bub6nuoreka LIOK
10 N
METO/IbI €€ N3yUYECHUS https://m.edsoo.ru/863ebd16
1 ['unoressl nponcxoxaeHns bubmuoreka [IOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButue xu3Hu Ha 3eMIIe 110 bu6nunoreka [JOK
JpaM U IepUoJaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tanbl HBOTIOLUN
pPacTUTENBHOTO U 5KUBOTHOTO
13 mupa. [Ipaktuueckas pabota 05 bub6nmoreka LIOK
Ne 1 «3yuenue nckonaeMbix ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTEHUM 1
JKUBOTHBIX B KOJUICKIIUSX
14 CoBpeMeHHas cucteMa bubnnorexa [IOK
OpraHNYeCcKOro Mupa https://m.edsoo.ru/863ea48e
DBOJIIOLIHS YeJIOBEKa bubmuoreka [IOK
15
(aHTpOmnOreHE3) https://m.edsoo.ru/863eac2c
JBmwxytme cuitbl ((haKToOph) bubmmorexa [JOK
16
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOTIOIINHI bubmuoreka [IOK

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



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
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/863ebd16

Yenoseueckue pacel U

18 MPUPOHBIC aANTALIII bubnmorexa [OK
https://m.edsoo.ru/863eaea?
YyenoBeKa
O06o06mIeHre TT0 TeMe bubmuoreka [IOK
19 «BO3HUKHOBEHUE U pa3BUTHE https://m.edso0.ru/863ebd16
JKU3HH Ha 3eMJie)
bu6mmoreka [JOK
20 JKonorHs Kak Hayka https://m.edso0.ru/863ebd16
1 Cpensl oouTanus u bubnmnorexa [IOK
IKOJIOTHYECKHE (DaKTOPBI https://m.edsoo.ru/863eafec
AbuoTtnueckue paKTopsbI.
JlaboparopHas pabota Ne 3.
«Mopdonornyeckue
29 0COOEHHOCTH PacTeHUH U3 05 bubnnoreka [IOK
Pa3HBIX MECT OOUTAHUS. https://m.edso0.ru/863eb10e
JlaboparopHast pabota Ne 4.
«BinustHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»
bubmmorexa [JOK
23 buoriieckue gaktops: https://m.edso0.ru/863eb348
DKOJIOTUYECKUE
XapaKTePUCTUKH MOMYJISIIHH.
H;)aKTI/IIII)eCKaﬂ pa60TZ Neu 2 brommorexa HOK
24 . 0.5 https://m.edso0.ru/863ebd16
«IToacuér mnotHOCTH
MOMYJISIIIMIA pa3HBIX BUIOB
pacTeHuiD
o5 Coo01ecTBa OpraHU3MOB — bu6mmoreka [JOK
OMOIIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHUECKHE CUCTEMBI bubmuoteka [IOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eb46a

(3KOCHCTEMBI)

https://m.edsoo.ru/863eb46a

OcCHOBHBIE TTOKa3aTEIN
IKOCHUCTEMBI. DKOJIOTUYECKUAE

bubmuoreka [IOK

27 1
nupamuel. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucreM. Cykieccus
bu6mmorexa [JOK
28 HpHpontie SkoCHCTEMEL ! https://m.edsoo.ru/863ebd16
bu6nmoreka [JOK
29| AHTPONOrCHHBIE KOCHCTOMB! 1 https://m.eds00.ru/863ebd16
20 Buocdepa — rinodanpHast 1 bu6nuoreka LIOK
JKOocHUcTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTU 1 bubmuoreka [IOK
CyIlecTBOBaHUs OMoChepsI https://m.edsoo.ru/863ebd16
UYenoseuecTBo B Onochepe bubnmorexa [JOK
32 3emun. CocyIiecTBOBaHHE 1 https://m.edsoo.ru/863ebd16
IIPHUPOJIBI U YCITOBEYCCTBA
bu6nuoreka [JOK
33 Tonosas koutposbHas padora 1 https://m.edsoo.ru/863ebale
O06001IEeHEe TEMBI bubmuoreka IIOK
34 «Coo01ecTBa 1 1 https://m.edso00.ru/863ebd16
9KOJIOTHYECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB 3 95

I10 ITPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJbHOH NPOI'PAMMBbI

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHOM NPOrpaMMBbI CpelHero o0uero 00pa3oBanus

CdopmMupoBaHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUHM B CUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUCKHX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosoruy; (yHKIIMOHATBHOW TPAMOTHOCTU YEIOBEKA ISl PEIICHHS

JKHU3HCHHBIX 3aJ1a4

YMeHHe pacKphIBaTh COJCPKAHWE OHOJIOTUYECKHX TEPMHHOB U
MOHATUH: JKU3Hb, KJIETKA, OPTaHU3M; MeTa0oau3M (0OMEH BEIIeCTB U
MpPEBpAIlCHHEe JHEPTUH), TOMEOCTa3 (CaMOpEryJslus), YpPOBHEBas
OpraHMU3aIysl KUBBIX CHCTEM, CAMOBOCIPOU3BEJeHUE (PErpOaYyKIIHs),

HaCJICACTBCHHOCTb, UBMCHYUBOCTDL, POCT U PA3BUTUC

YMenue uznaraTb OMONOrHYECKHUE TEOPUU (KJIETOYHAsl, XPOMOCOMHas,
MyTaronHas), 3akousl (I'. Mennens, T. Moprana, H.. BaBunosa) u
yueHus (0 LEHTpax MHOroo0Opasus U NPOUCXOKICHHUS KyJIbTYPHBIX
pactenuii H.W. BaBuiioBa), onpenensiTh rpaHUIbl UX TPUMEHUMOCTH K

KHBBIM CHCTCMaM

YMeHue BIaAeTh METOJaMH HAyYHOTO IIO3HAHUSA B OHMOJIOTHUH
(HabmofileHe M OMMCAHUE KMBBIX CHCTEM, IPOLIECCOB M SIBICHU,
OpraHuzanyss M TPOBEJCHHE OMOJIOTHYECKOTO  HKCIIEPUMEHTA,
BBIJBIDKEHUE  THUIIOTE3bl;  BBIABIEHUE  3aBUCUMOCTH  MEXIY
UCCIIETyeMbIMH BEJIMYMHAMU, OOBSICHEHUE MOJTYYSHHBIX PEe3yIbTaToB,
UCIIOJIb30BAHHBIX HAy4YHBIX IIOHATUN, TEOPUM U 3aKOHOB; YMCHHE

J¢CJ1aTb BbIBOJIbI HAa OCHOBAHHWH ITOJTYUYCHHBIX pe3yanaTOB)

10 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHHe BBIICNATh CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KIJIETOK
NPOKAapUOT W  JYKapHOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEHIECTB U
IpEeBpaIICHUs] JHEPTHMH B KIETKe, (DOTOCHHTE3a, IIaCTHYECKOTO U
JHEPreTHYecKoro  OoOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meho3a,
OIJIOJIOTBOPEHHSI,  PAa3MHOXCHHS, WHIWBUAYAILHOTO  Pa3BHTHUS

opraHusma (OHTOI€HE3)




YMeHne TpUMEHSATh TONyYCeHHBIE 3HaHUS I OOBSICHEHUS
OMOJIOTUYECKUX MPOLECCOB U SBICHHM, JUISI MPUHATHS MPAKTUYECKUX
peIIeHHI B TOBCETHEBHOW XKHU3HH B IIEAX oOecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBBS U 3/I0POBbS OKPYKAIOIIHX JIFOJEH, COOTIOICHNS HOPM
TPaMOTHOTO TIOBEJCHUS B  OKPYXAlOWeH MNPUPOJHOW  Cpexe;
NOHUMAaHHe HE00X0IUMOCTH MCTIOJIb30BaHUS JOCTIKEHUH
COBPEMEHHOW OuOJIOruM M OHMOTEXHOJOTMH Ul palMOHAIBHOTO

IMPUPOAOIIOJIE30BAHU A

YMeHue peumarb 3JICMCHTAPHBIC T'CHCTHYCCKUC 3aJa4Yd HAa MOHO- U
I[I/IFI/I6pI/II[HOG CKpCIIMBAHUC, CHCIUICHHOC HACJICAOBAHUC, COCTABJISATDH
CXEMbI MOHOFI/I6pI/I}1HOFO CKpCIIMBaHUA JUIA MMpeaACKasaHusA

HacCJICAJOBAaHUS ITPHU3HAKOB Y OPraHnu3MOB

YMeHue BBINONHATH JIA0OpAaTOpPHBIE H  TPaKTHYECKHe paboTHI,
cobmomaTth TmpaBuia mpu pabore ¢ y4eOHBIM W J1a0OpaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUYECKH OLIEHHBATh M HMHTEPIPETUPOBATH MH(OPMAIIUIO
OHMOJIOTMYECKOT0 COJIEpKaHusl, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX UCTOYHUKOB (CMMU, HayuHO-IONYJsipHBIE MaTEepUAabl);
STHUYECKHE AaClEeKThl COBPEMEHHBIX HCCIIEJOBaHUM B OHOJIOrHH,

MCIUIIMHC, OMOTEXHOJIOTUU

10

YMeHne co3naBath COOCTBEHHBIE TMCHMEHHBIC U YCTHBIE COOOIICHMSI,
0000111ast 6MOJIOTNYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar Ouosorun

11 KUIIACC

Kon
NPOBEPAEMOT0
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHDbIE Pe3yabTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ILHOI NPOrpaMMBbI CpeIHero o0uero 00pazoBaHus

CdopMupoBaHHOCTH 3HAHUW O MECTE M POJIU OWOJIOTUHM B CUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4€HBIX-OMOJIOrOB B pa3BUTHE
Ouosoruu; (yHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS

JKHU3HCHHBIX 3aJa4

YMenue PacCKpbIBATL COACPKAHUC OMOJIOTHYECKUX TCPMHUHOB U

MOHATUHN: BUJ, TOIMYJSAIUsA, TeHOMOH I, ABOIONHUSA, NBIKYIIUE CHIIBI




(dakTopsr) 9BOJIIOINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUJI000pa3oBaHue, 9KOJIOTHYECKHE (bakTopsl, HKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTHI, PEAYUCHTHI, nenu IIUTaHUA,

9KOJIOTHYECKas MUpaMuia, OnoreoreHnos, onochepa

YMmenue uznaraTb OMOIOTHYECKHE TeOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  DSBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoplmieBoro cxonactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHui u nyreit sBomonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M. Bepnanackoro), ompenensTh  TrpaHUIBI  UX

IMPUMCHHUMOCTH K XUBBIM CUCTCMAM

YMenue BrIajeTh METOJaMH HAyYHOrO TIO3HAHUS B OHOJOTHUU
(HaOnrofeHre M OMKCAHUE >KUBBIX CHCTEM, MPOIECCOB W SIBICHHIA,
OpraHu3alsi U  I[pOBEJIEHUE OHOJOTMYECKOr0  3KCIEPUMEHTa,
BBIIBIDKEHUE  THUIOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEX]Y
UCCJICTyeMbIMU BETUYMHAMHU, OOBSICHEHHUE MOTYYSHHBIX PE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHI, TEOPHM M 3aKOHOB; yMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHHWHU IMOJTYYCHHBIX pe3y.HI)TaTOB)

VYmMmenne BBIJACIATH CYIICCTBCHHBIC IMPU3HAKHN CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BHJOB, MOMYJISIHM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLlEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJIeJICTBEHHOU U3MEHUYUBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BHI000pa3OBaHMs, MPUCITOCOOIECHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
MIEpPEeHOCa BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX, aHTPOIIOTCHHBIX
U3MEHEHUH B SKOCHCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB U

OMOTCOXMMHIYCCKHX IMKIIOB B Onocdepe

VMeHHE NPUMEHSTh  IIOJNYYEHHbIC 3HAHHS Ul OOBSICHEHUS
OHMOJIOTMYECKUX mponeccoB ﬂBJ'IeHPIfI, IJId TIPUHATUSA TMPAKTHYCCKUX
pEIIeHHIA B IIOBCETHEBHOM KHU3HH B IIEISAX oOecneueHus: 0€30macHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSI OKPYKAFOIIHX JIFOEH, COOIIOICHHST HOPM
rpPaMOTHOTO TOBEJCHUS B  OKpYXaloLIed MNPUPOTHOH  Cpeje;
IIOHUMaHUue HCO6XOHI/IMOCTI/I HUCIIOJIBb30BaHUA }IOCTI/I)KCHI/Iﬁ

COBpeMeHHOﬁ OHoJ0orun JIA palliOHAJIBHOI'O IPHUPOAO0IIOJIb30BAHUA

YMmenue peiiaTb 3JICMCHTApPHBIC OHoJ0ruYecKue 3aJa4u, COCTaBJIATH

CXCMBI IIEPCHOCA BCIICCTB U OHCPIUH B OKOCUCTEMAX (HGHI/I HI/ITaHI/IH)

YMeHHe BBINOJNHATH J1A0OpaTOpPHBIE W MpPAKTUYECKHe paloThl,
coOmoaTh npaBwia Npu pabore ¢ ydeOHBIM U J1a0OpaTOPHBIM

000pyI0BaHNEM




YMeHue KpUTHUECKH OLEHUBATh U HUHTEPHPETUPOBATH HMH(OPMALHIO
OMOJIOTUYECKOT0 CO/IePKaHMs, BKIIOYAIONIYIO NICEBJOHAYYHbIE 3HAHUS

U3 pa3nuuHbIX UCTOYHMKOB (CMMU, HayuHO-IONyJsipHBIE MaTepUalIbl);

° paccMaTpuBaTh rio0abHble HKOJIOTUUECKUE poOIeMBbI
COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOILEHHIO K HUM COOCTBEHHYIO
TIO3UIIHIO
YMeHue cozaBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
10 000011251 OMOIOTHYECKYI0 MHPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB,

TpaMOTHO HUCIIOJIB30BATh MMOHATUMHBIN arrapar OMOJIOT U




ITPOBEPAEMBIE DQJIEMEHTBI COAEP)KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHUS

1

buonorus kak Hayka

11

buonmoruss — Hayka o >xuBOW mnpupone. Ponp Ouonmormu B (HOpMHUpOBaHHUU

COBPEMEHHOW HAyYHOU KapTHHBI MUpa. CucTeMa OMOJIOTUIECKUX HAYK

1.2

MeTO,Z[bI TMO3HAHMS >KHUBOM IMPpHUPOAbI (Ha6J’IIOI[eHI/IC, OKCIICPUMCHT, OIIMCAHHUC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaI_[I/Iﬂ, MOJCIMPOBAHNUC, CTATHCTUUYCCKAs 06pa60TKa

JTAaHHBIX )

JKuBnie cuCTEeMBI B X OopraHusanud

2.1

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAaMeT u3ydeHus Ouosoruu. CpoiicTBa

OMOCHCTEM U HX pa3HOOOpasue

2.2

YpoBHU opraHu3auuu OMOCUCTEM: MOJEKYJISIPHO-T€HETUYECKUM, KIETOUHBIMH,

OpraHU3MEHHBIH, MONMYISILIMOHHO-BHIOBON, YKOCUCTEMHBIH, OnochepHbIit

XHUMHUYECKUH COCTaB B CTPOCHUC KIICTKH

31

XUMHYSCKUM COCTAB KJICTKH. XHMHUYECKHE DJIEMEHTHI: MAaKpO3JICMCHTHEI,
MHUKPOIJICMCHTBI. Boz[a U MHHCPAJIBbHBIC BCIICCTBA. cI)yHKIII/II/I BOAbI H

MUHCPAJIBbHBIX BEIICCTB B KIICTKC. HOI[,I[Gp)KaHI/Ie OCMOTHYECKOI0 OajtaHca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMEpPBI OEIJIKOB.
He3zamenuMble W 3aMEHUMBIE AMUHOKHUCIOTBL. AMHMHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IIEpBUYHASI, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMHUYecKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIMHA OEIKOB.

®depmeHThl — OHojoruyeckue kKatamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
LEHTp, cyOcTpatHas chnenuduaHocTh. Kodepmentsl. Butamunbl. OTinmuuns

(EepMEHTOB OT HEOPraHUIECKUX KaTaIN3aTOPOB

3.3

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, prbo3a U JAe30KCupu003a), aucaxapuiabl
(caxapo3a, JlakTo3a) W TMOJUcaxapuabl (Kpaxmayi, TIUKOTEH, LEeJUII0JI03a).
buonoruueckue GyHKIIMU YTIIEBOIOB.

Jlunupel:  Tpurmuuepuabl,  crepouabl,  (ochomunuasl.  [mapodunsHO-
ruapodoOHbie cBolicTBa. buonormueckue ¢yHkumm aunuaoB. CpaBHEHHE

YIJI€BOJOB, OCIIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JITHK u PHK. Hykieotnisl — MOHOMEDPBI HYKJIEHHOBBIX
kucinotr. Crpoenne u ¢ynkuun JIHK. Crpoenune u ¢ynkumu PHK. ATO:

CTpOEHUE U PYHKIUH

3.5

[utosorust — Hayka o kietke. Knetounas Teopusi. MeToapl H3y4eHUs KIETOK




3.6

Knerka xak nenoctHasi uBas cucrema. OO1ue NpU3HAKK KIIETOK: 3aMKHYTas
HapyxHast MmeMmOpana, monekynbl JJHK kax renernueckuii anmapar, cucrema

cuHTe3a OenKa

3.7

Tunel KIETOK: dyKapuoThdecKkas U mpokapuotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudecko  kimerku. Kiierounas creHka Oaktepuil.  CrTpoeHue
YKapUOTUUECKOW KIEeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >KMBOTHOW U

IpUOHOI KIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAasi CTEHKA, IVIMKOKAJIMKC, HX
¢byskuuu. [InazmaTuueckas memOpaHa, e€ cBoiictBa u GyHkuu. [{utonnazma u eé
oprasouzipl. OHOMEMOpaHHbIE OPTaHOM/b! KIETKU: 3HJOIUIa3MaTHYecKas CeTh
(BIIC), ammapat T'omabmku, mu30ocoMbl. [10TyaBTOHOMHBIE OPTaHOUIBI KIICTKH:
MHTOXOHJpHUH, IutacTuabl. [IpoMcXoXxaeHue MHUTOXOHIpPUN M IuiacTul. Bumsl
iactu. HememOpaHHbIe OpraHoH/Ibl KJIETKH: PUOOCOMBI, KJIECTOUHBIM LEHTP,

PECHHUYKH, KT'YTUKHU. q)yHKI_[I/II/I OpraHOUJA0B KJICTKH. Bxmouenns

3.9

Snpo — perynsaTopHblii 1eHTp kieTkd. CTpoeHue sjpa: sigepHas 000JIOuKa,

KapuoIuiasmMa, XpoMaTuH, SAAPBIIIKO. XpOMOCOMBI

3.10

TpaHCOPT BEIIECTB B KIIETKE

XHSHGJIGHTGHLHOCTB KIJICTKH

41

OOmeH BemiecTB, WM METAa00dU3M. ACCUMUIIANNS (TUIACTUYECKHH OOMEH) H
JTUCCUMUJIAIINSA (PHEPIeTHYECKUH OOMEH) — JBE CTOPOHBI €IMHOTO IpoIecca
MeTtabonusma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIid. Poib

(dbepMeHTOB B OOMEHE BEILECTB U NMPEBPALLEHUH SHEPTUHU B KIIETKE

4.2

dotocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakuun poTocuHTe3a.
DddexTuBHOCT PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IJIs KU3HH Ha 3eMIe.
Bnusianue ycnmoBmii cpenbl Ha (OTOCHHTE3 M CHOCOOBI TIOBBILICHUS €O
NPOJYKTUBHOCTH y KyJIbTYPHBIX PACTCHUI.

XemocuHTe3. XEeMOCHHTEe3upylonme OakTepuu. 3HAYCHHWE XEMOCHHTE3a Ui

SKA3HU Ha 3eMiie

4.3

OHepreTuueckuii oOMeH B KieTke. PaciienieHue BeIeCTB, BBIJIEICHUE H
aKKyMYyJIHDOBAaHME OHHEPrMM B KIETKE. OTambl HHEPreTUUECKOro OOMEHa.
I'mukonu3. bpoxenue u ero Buapl. KuciaopoaHoe okucieHue, WU KIETOYHOE

npixanue. I (HEeKTHBHOCTh SHEPTETHYECKOT0 OOMeHa

4.4

4.5

Peakiun marpuuHoro cuHresa. ['enernueckas unpopmanus u JJHK. Peanuszamnms
TeHEeTHYECKOW MH(pOpMalnuu B KJeTKe. | eHeTWdyeckuid KO M €ro CBOICTBa.
Tpanckpunius — matpuunbiii cuate3 PHK. Tpancmsius — OuocunTes Oenka.

Koauposanue amunokucinot. Ponb pubocom B buocuHTese Oenka

Hexnerounsie dopmbl xu3uu — Bupychl. Mctopus otkpeitus Bupycos (JI.U.




WBanoBckuii). OCOOEHHOCTH CTPOEHUST U JKU3HEIEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHuii, >XUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHoneduuuta genoseka (BUY) — Bo30yaurens CIINa.

[Ipodunaktuka pacrpocTpaHeHHUs BUPYCHBIX 3a001€BaHU

PasMuoOXeHUE 1 HHAUBUAYAJIBHOC PA3BUTHUC OPIraHN3MOB

5.1

Knerounslii 1MKJI, WIM >KU3HEHHBIH LMK KIeTkd. MHTepdasa um MuTO3.
[Ipoueccrl, nportekatonye B uHTepdaze. Permmukanus — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIIL
JIMIIJIOWAHBIA M TalJIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBl.  XpOMAaTHAIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHMSI U HMHIMBHUIYAJIbHOTO pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craaum murtosa. Ilpoueccel, nmpoucxonsniye Ha

Pa3HbIX CTAAUAX MUTO34A. buonoruueckuii CMBICII MUTO3a

5.2

@opMbI pa3MHOKEHHUs OpPraHU3MOB: Oecnojoe U mojoBoe. Buabl Gecrosoro
pPa3MHOXKEHUS: JIeJIeHHE HaJBO€, IIOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHM3MOB, €TI0 3HAUYCHUC IJI CCIICKIINN

5.3

[TonoBoe pa3MHOXKEHHE, €0 OTIIMYMS OT OECIOIOro.
Meito3. Cranun menosza. I[lpouecchl, mMpouCXOonsIIMe Ha CTaAusxX Menosa.
IloBenenne xpomocoMm B Meio3e. KpoccuHrosep. bHoNOrndeckuil CMBICIT U

3Ha4YCHHE Melio3a

5.4

['amerorenes — mporecc 00pa30BaHMs MOJIOBBIX KJIETOK y HBOTHBIX. [losoBEIE
’KeJe3bl: CEMEHHUKU U AWYHUKU. OOpa3oBaHHE M Pa3BUTUE IOJIOBBIX KJIETOK —
raMmer (criepMaTo30M]l, SHUIEKIeTKa) — crepMaroreHe3 u ooreHe3. OcobeHHOCTH

CTPOEHUS SUILEKIETOK U criepMaTo3ouaoB. OrmnonoTBopenue. [lapreHorenes

5.5

WnnuBunyanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHAJIBHOE  Pa3BUTHE
(sMOpuorenes). Jranbl SMOPHOHATLHOTO Pa3BUTHS Y NMO3BOHOYHBIX JKUBOTHBIX:
napoOieHue, racTpyisiuus, oprasoreres. I[locramOpuonansHoe pa3Butue. Tumbl
MMOCTAIMOPHUOHAIBFHOTO PAa3BHUTH: TIPsAMOE, HempsMoe (JIMYMHOYHOE). BimsHue
Cpebl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIACHHBIC
YpPOJCTBA.

Poct u pa3ButHe pactennii. OHTOTeHE3 IIBETKOBOT'O PACTCHUS: CTPOCHHE CEMEHH,

CTaIuu pa3BUTHUA

HaCJ'IeI[CTBeHHOCTB 1 UBMCHYHUBOCTb OPTraHU3MOB

6.1

Hpez[MeT " 3aJJa4u rCHCTHUKU. I/ICTOpI/Iﬂ Pa3BUTHA T'CHETHUKH. BKJ'IaI[ pOCCHﬁCKHX
u 3ap}I6e)KHBIX y‘IéHBIX B  Pa3BHUTHUC T'CHCTUKH. MGTO,I[BI T'CHCTHUKHU

(rnOpUI0IOrNUECcKuii, IIUTOT€HETUYECKHM, MOJIEKYJIIPHO-TE€HETHYECKHUIA).




OcHOBHBIE TeHETHYECKHE MOHATHS. | eHeTHUecKas CHUMBOIJIMKA, UCIIOJIb3yEMas B

cxemax CKpCH.II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHMs TPU3HAKOB, ycTaHOBIeHHble [. MeHaenem.
MonoruOpuHOe CKpeluBaHue. 3aKOoH eAMHO0Opa3us THOPHIOB TEPBOTO
nokoneHus. [lpaBuiio JOMUHUpOBaHUS. 3aKOH paclICIUICHUS MPU3HAKOB.
['unoresa uncrotel ramert. [1osiHOE M HENMOJIHOE JOMUHUPOBAHUE.

JlurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHUMOTO HACJIEOBaHHS MPHU3HAKOB.
[luTroreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHAIM3UPYIOIIEE
ckpeuuBaHue.  Vcronb3oBaHWE — AQHAJU3UPYIOUIETO  CKPELUUMBAHMS IS

OIIPEACIICHUS TCHOTUIIA ocoou

6.3

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana mo CLEIIEHHOMY
HACJIEIOBaHWIO TI'eHOB. HapymieHwe cremieHuss TeHOB B pe3ylbTaTe
KpOCCUHIOBepa. XpOMOCOMHasl TEOpusi HacleACTBEHHOCTH. ['eHeTndeckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpe/elieHne TMojia. AYTOCOMBI M MOJIOBBIE
xpomocombl. ['oMorameTHsle U reTeporaMmeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CICIIVICHHBIX C ITI0JIOM

6.4

N3meHunBOCTb. BHIBl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HACJICICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJIU(UKAIIMOHHON HW3MEHYMBOCTU. BapualMoHHBIH psii U BapUallMOHHAs
kpuBasd. Hopma peakuun mnpuszHaka. KonMuecTBEHHBIE M KaueCTBEHHBIE

IPU3HAKU U UX HOpMa peakuuu. CBoHCTBa MOIM(UKATMOHHONW H3MEHYUBOCTH

6.5

HacnencrBennasi, wWiM TeHOTUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHUBHAs
M3MEHYMBOCTh. Melo3 U TMOJIOBOW TMpolecCc — OCHOBa KOMOWHATHBHOM
U3MEHYUBOCTH. MyTalMoHHasT W3MEHUYUBOCTh. Kiaccudukanus MyTamuid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa ¥ NMpUYUHBl MyTauuid. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HACIEACTBEHHOM n3meHunBocty H.U.

Basuiosa

6.6

I'enetuka 4yenoseka. Kapuortun uenoBexka. OCHOBHbIE METOABI T'€HETUKU
4eJI0BeKa: TCHEAIOTHYCCKHIA, OJIM3HELIOBBI, IIUTOIrCHETUYCCKHI,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTHYecKuid. COBpEeMEHHOE OmpeeeHHe
TeHOTHUIIA: TIOJTHOT€HOMHOE CEKBEHHPOBAaHUE, TeHOTUIIMPOBAHUE, B TOM YHCIE C
nomoteio [I1[P-ananuza. HacnencTBeHHble 3a00ieBaHUs YellOBEKa: T'€HHBIE
Oosie3HH, OOJIE3HU € HACIEICTBEHHOM INPENpaclooKEHHOCTbIO, XPOMOCOMHBIE
6one3nn. ComarMyeckue W TEHEpPATUBHBICE MyTaluH. [IpUHIHMIIBI 3710pOBOTO
O6p3,321 KU3HHU, OJUArHOCTHKHU, HpO(bI/IJIaKTI/IKI/I n JICUCHHUA T'CHCTHUYCCKHUX
Oone3Hel. MequKo-TeHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUE€HHE MEIUIIMHCKOM

IFCHCTUKH B IMIPECAOTBPAIICHUHN U JICHCHHUU I'CHETUYCCKUX 3a00JIeBaHUI YEIOBEKA




7.1

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

Cenekisi Kak Hayka W Tpolecc. 3apOoXKICHUE CEJIEKIMH U JOMECTHKAIIUS.
VYuenne H.M. BaBunoBa o0 1eHTpax NPOUCXOXKIEHHUS W MHOTO0Opasus
KYyJIbTYPHBIX pacTeHuid. L[eHTpbI MpONCXOXKIECHUS TOMAIIHUX KUBOTHBIX. CopT,

nopozaa, miraMmm

7.2

CoBpeMeHHbIE METOJbl CeJNEeKIMU. MaccoBbIi M WHAMBUIYAIbHBIH OTOOpHI B
CEJICKLIMN DPACTEHUM M XUBOTHBIX. OIEHKa 3KCTepbepa. bInM3KopoACTBEHHOE
ckpeniuBanue — WHOpuauHT. Ymcrtas nuHUSA. CKpeUMBaHWE YUCTHIX JTUHUH.
I'erepo3uc, wim rubpuanas cuia. HeponcTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHast rubpuamszanuss U e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MOJIy4YECHUE TONUILIONI0B. [IOCTHMKEHMS CENEeKLUU PACTEHHMH, JKUBOTHBIX U

MHUKPOOPIaHU3MOB

7.3

buorexHonorus kak oOTpacib IPOU3BOJCTBA. ['€HHas WHXKEHepus. OTarbl
co3nanus pekoMmOuHaHTHOM JIHK wu Tpancrenneix opranusmon. Kinetounas
umkeHepus.  Kierounele  KyJabTypbl. MHKpPOKIOHAJIbHOE  Pa3MHOMKEHUE
pactrenuil. KioHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHE W ATHYecKue mpobiembl. MO — reHeTmdecku

MOAU(DHUIIUPOBAHHBIE OPTAHU3MBI

11 KJIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOIOIMOHHAA OMOJIOT U

11

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBI/I,Z[GTCJII:CTBa 3BOJIFOIIUH. ITaneoHTONIOTMYUECKHUE: OCICAOBATCIBbHOCTD
MOSIBJICHUSI BMJIOB B IaJ€OHTOJIOTMYECKON JIETONUCH, MEPEeXOJHbIE (OPMBI.
Bbuoreorpaduueckne: cxoncTtBo W paznmuune ¢ayH u  (HIOp MaTEpUKOB H
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA M PA3IN4Hsl SMOPHOHOB PAa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTHYHBIC,
pPYIMMEHTapHbBIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXMMHUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJICACTBCHHOCTH M OCHOBHBIX METa00INYECKUX HYTefI Y BCEX

OpraHu3sMoB

1.2

OpomtonmonHass  Teopuss Y. [apsuna. IIpennocbulku — BO3HUKHOBEHHS
JnapBUHM3Ma. J[BMKyIIME CWIIBI 3BOJIIOLMU BUAOB 1o JlapBuHYy (M30BITOUHOE
Pa3MHOKEHHE IIPH OTPAaHUYEHHOCTH PECYPCOB, HEONPEICIEHHAS N3MEHUYNBOCTb,

60pb0a 3a CyliecTBOBaHHE, €CTECTBEHHBIH 0TOOD)




13

Cunretndeckas Tteopus HBomoruu (CTD) um  ocHOBHBIE €€ TOJOXKEHUS.

MukposBontouusd. [Tonynsiuus kak eAMHULA BUAA U HBOJIIOLUH

14

JBwxynme cuibl ((pakTophl) SBONIONMH BUAOB B MpHpoAe. MyTallMOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. IlomynsiimoHHBIE BOJHBI U JApeid
reHoB. M3omsimusa u murpanms. EcrecTBeHHBIH 0TOOp — HampaBisiomuil GakTop
9BOJIOIUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak pe3ynbTar dBoionuu. [Ipumepst
NpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAHOAANTALINY.

Bun u BunooOpaszosanue. Kpurepun Buga. OcHOBHBIE (DOPMBI BUI00OPA30BAHUS:

reorpaduieckoe, 3KOJIOTHIecKoe

15

MakposBomtorusi.  Popmbl  3BONOUMHU:  (UIEeTHYECKas,  JIMBEpreHTHas,

KOHBEpreHTHas, napajenbHas. HeoGpatuMocTs 3BOIOLUT

Bo3HukHOBEHHE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuyHble TIPEACTABICHUS O 3apOKICHUU >KU3HU. HayuHble runoresbl
BO3HUKHOBEHHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCHEpMHs. XUMUYecKas
3BOJIOLHUSA. ODKCIEPUMEHTAIbHOE TMOATBEPKACHHE XUMUYECKOW HBOJIIOLUU.
Hauanpubie sTansl 6monmornueckor s3Bosmonuu. ['unoresa PHK-mupa. IlepBrie

KIJICTKU U UX 3BOJIOILIHNA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB

2.2

PazButne xu3Hm Ha 3emiie mo spaMm W nepuoaam. Karapxei. Apxeickas u
npotepo3oiickas dpel. llameosoiickas spa u €€ mnepuoasl: KeMOPUUCKUH,
OPIOBUKCKUW, CUJIYPUUCKHM, JI€BOHCKHM, KaMEHHOYTOJIbHBIM, I[EPMCKHIA.
Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUI, MEIOBOM.

KaitHo3oiickas »53pa u €€ mepuoipl: NAJICOre€HOBBIM,  HEOT€HOBBIH,
AHTPONIOTEHOBBIN. XAapaKTEPUCTHKA KJIMMAaTra M TE€OJOTMYECKHX MPOLIECCOB.
OCHOBHBIE ATAIbI YBOJOIUU PACTUTEIHHOTO U JKUBOTHOTO MHUpa. ApoMop(h o3kl y
pacTeHWd u JKUBOTHBIX. [losiBJIeHWE, paclBET W BBIMUpPAHUE TPYIIT >KUBBIX

OpraHu3sMoB

2.3

Cucrema OpraHM4Yeckoro Mupa Kak oOTpaxkeHue HBoitouuu. OCHOBHbBIE

CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB

2.4

DOBoIOIMs uYejIoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue mpencraBiieHUH O
MIPOUCXOXKACHUU deJoBeKka. Meroabl u3ydeHHs aHTponoreneza. CxojicTtBa u
pa3nuyust 4emoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YeTI0BEKa.

JBwxymme cunbl (hakTopbl) aHTpororene3a. HaciencTBeHHass U3MEHUYMBOCTh U
€CTeCTBEeHHBbIN 0TOOp. OOIIEeCTBEHHBI 00pa3 JKU3HU, M3TOTOBJICHHUE OPYAHUH

TpyZAa, MBIIUIEHUE, PEUb




2.5

OcHOBHBIE CTaAMM W BETBHM JBOJIOLMU YEJIOBEKA: ABCTPAJIONMMUTEKH, YesnoBek
ymenslid, YenmoBek mnpsaMoxonsamui, YenoBek HeaHAepTanbckuil, YenoBek
pa3yMmHublii. Haxonku McKomaembIX OCTaHKOB, BpeMs CYIIECTBOBaHHUS, 00J1aCTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpyIUs

2.6

Uenoseueckne packl. OCHOBHBIEC OOJBIIME pPachl: €BpONEOUaHAs (€Bpa3Hiickas),
HETpo-aBCTPAJIONIHAS (9KBaTOpHaNIbHAs), MOHT'OJIOUAHAsS (a3uarcko-
amepukaHckasi). UepThl IpUCIIOCOOIEHHOCTH NMPEACTABUTENICH YETTOBEUECKHUX Pac

K YCIIOBHUSIM CylllecTBOBaHMS. EAMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsbl U OKpYyXaromias cpeaa

3.1

DKoJorus Kak HayKa. 3aJayd U paslieibl 3KOJOTUU. MeToJbl HKOJIOTHYECKUX
HCCIIeIOBaHMi. DKoorndeckoe MUpoBo33peHue. Cpelibl OOMTaHUs OPTaHU3MOB:

BOAHasA, HA3EMHO-BO3AYyIITHAsA, IOYBEHHAsA, BHYTPHUOPTaHU3MCHHAsA

3.2

Okonornyeckue  (akropel.  Knaccubukamuss — skojoruyeckux — (pakTopos:
abuoTHyeckre, OMOTHMYECKHE M AaHTPOIOreHHble. JleWcTBHE HKOJOTMUECKUX

(hakTOpoB Ha OpPraHU3MBbI

3.3

AbuoTtnueckue (QGaxkTOpbl: CBET, TeMIIEpaTypa, BIaKHOCTh. DOTONEPHOAM3M.
[Ipucriocobnenuss  opraHU3MOB K JIEHCTBMIO ~ aOMOTHUYECKHMX  (DaKTOpOB.

buonorunueckue PUTMBI

3.4

buotnueckue ¢akropbl. Buasl OMoTHYeCKHMX B3aMMOAECHCTBHM: KOHKYpPEHIUS,
XMITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAIu3M (HaxJeOHUYeCTBO,
KBapTHUPAHTCTBO),  aMEHCaJu3M, HEUTpanu3M. 3HA4YeHHE  OMOTHYECKHUX

BSaHMOHeﬁCTBHﬁ AJIg CyII€CTBOBAHUA OPTraHU3MOB B ITPUPOJHBIX COO6HI€CTBaX

3.5

OKOJIOTHYECKHUE XapaKTCPUCTUKHU MOITYJIALIUH. OCHOBHEIE IIO0Ka3aTeciIn
nomyJjiinuu: 4YUCJICHHOCTb, IINIOTHOCTb, POXAACMOCTb, CMCPTHOCTH, IIPHUPOCT,

MHUrpanus. J[MHaMHuKa YUCIEHHOCTH MOITYJISIUUU U €€ PETyJIALns

Coo01recTBa 1 YKOJIOTUIECKAE CUCTEMBI

41

CooOmiecTBO opraHu3mMoB — OwuorieHo3. CTpPyKTypsl OHOIIEHO3a: BHJOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBs3u B

OHoIIEHO3€E

4.2

DKojorudeckne cucteMbl  (dKocucteMbl). [loHsATHE 00 OSKOCHCTEME W
ouoreorieHo3e. DYHKIMOHATbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTHI, peylIeHThl. KpyroBopoT BEIIECTB ¥ IOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (TUIIEBBIE) YPOBHM JKOCHUCTEMBI. IluieBble Iiemu W CETH.
OcHOBHBIE TMOKAa3aTeNd JKOCHCTEMBI: OuMomacca, MPOAYKIHS. DKOIOTHYECKHE

MUpaMHJIbl: TPOAYKLMH, YHCIEHHOCTH, Ouomacchl. (CBOHCTBa 3SKOCHCTEM:




4.3

YCTOMYMBOCTb, CAMOPETYJISIUA, pa3Butue. CyKueccus

[IpupoiHbIE 5KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCHCTEMA XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpOMOTreHHbIE HSKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpazne kak QakTtop ycTOMUMBOCTH dKocucteM. CoxpaHeHue

OMOJIOTUYECKOTO pa3HO00pasus Ha 3emie

4.4

Yuenue B.W. Bepnanackoro o Oumocdepe. ['paHumbl, cocTtaB U CTPYKTypa
ouocdeprl. Kupoe BemectBO U ero ¢yHkuuu. OcoOeHHOCTH Onochepsl Kak
r100anbHOM 3KOCUCTEeMBI. J[MHaMHyeckoe paBHOBECME W OOpaTHas CBs3b B
6uocdepe. KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYITIH

4.5

YenosedecTBO B Onocdepe 3eMin. AHTpONOreHHBIC U3MEHEHUsT B Ouocdepe.
I'moGasbHBIE YKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa  pallMOHAIBHOTO  YIPABICHUS TMPHPOJHBIMH  pecypcaMH U HX

ucnosb3oBanue. JloctrxeHus: OMOIOTUU U OXpaHa MPUPO/IbI
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