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HOACHUTEJBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUECKYIO OCHOBY IS
OTIpEICICHNS TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS YUEeOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, coJepKaHUs, pPe3yJbTaToB OOyd4YeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero o6pasoBanus B Poccuiickoii depepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MMO3HAHUU KMBOM MPUPOJIBI U 0OECIICYCHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro o61mecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OTpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYypa.

[Iporpamma mno Ouonoruum Aa€T NOpeacTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOe MPEAMETHOE
COJIEp’)KaHHME, €ro CTPYKTYypy, pacopeaciieHue 1o pa3jeiaM W TeMaM,
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh U3YUEHUsI YUYEOHOTrO MaTepuana ¢ yuéToM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€M, JOTUKH 00pa3oBaTEIbLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMXCsl.

B nmnporpaMmme mo OuoOJIOTMM TaKXe YUYWUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3ysibTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHUJOB YueOHO-IO3HABATEIbHOU
NEeATEeTbHOCTH/Y4eOHBIX JEHCTBUM OOYYalOIIMXCSA 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHb) pean30BaH
OPUHIUI TPEEMCTBEHHOCTH B H3yYE€HUU OHOJoruu, Ojarojapss 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHUS, IPEACTABICHUNA O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalollel MNPUPOIHON cpeje.
[TosToMy Hapsay ¢ U3ydyeHHEM OOIICOMOJIOrHYECKUX TEOPUM, a TakKe 3HAHUM O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH YACICHO BHUMAHUE HCTOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM YHClie: TPOPUIAKTUKYA HACJIEICTBEHHBIX 3a00JieBaHUIN YeIoBeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs HKOJIOTUYECKU
[€JIECO00Pa3HOT0 TIOBEACHHUSI B OKpYXKAIOIIEH NPUPOJHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJIHONW HAIPABIEHHOCTH
yueOHoro mnpenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus



YCJIOBHM JUIsl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT QopMUpOBaHHE Yy  OOy4YaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpenHero o0OIero 0o0pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS TPEACTABICHUN O
HAyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIs:  TO3HAHUST  3aKOHOB  JKMBOM  MPUPOJbI, (OPMUPOBAHUS
(YHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e30macHoro obpasa
YKU3HH, YKOJOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMA,  COLHUANIM3ALMU
oOyuaronuxcs. M3ydyenune Onosoruu odecneynBaeT yciaoBHs sl (OPMUPOBAHUS
WUHTEIJICKTYallbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIBbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
NpEJCTaBICHUSIMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYCHHHM y4eOHOro IpeamMera
«buonorus» CcOCTaBUIM OCHOBY /I ONpENETICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0 B MporpaMMe 1o
OHnoIoTHUN.

Ot6op coxepxkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTh 3HAHUS W YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphI, ONPEACISIONINE aJeKBAaTHOE TOBEICHUE
YEeJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUeCKOoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CITYy>KaT OCHOBOM 71l (POpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUeCcKOro 00pa3oBaHMsL.

CtpyKkTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYILIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOU MPUPOABI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buomorusy
BBIJICJICHBI CIIETYIOUIUE COAEPKATEIbHbIE TUHUN: «bronorus kak Hayka. MeTonabl
Hay4yHOro mo3HaHus», «Kietka kak Ouonoruyeckas cucrema», «OpraHu3zMm Kak



Ononornyeckas cuctema», «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHPay,
«IBOJIOIHUS KUBOH MPUPOIBI, « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTtuxeHnue 1end u3ydeHus ydeOHoro mpenmeta «buonorus» Ha 6a3oBom
YPOBHE 00€CTICUMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
11 (OpMUPOBaHUS MPEICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUe y OOYYaIOIIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIlny;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHITH U OLIEHUBATH SIBIICHUS OKPY>KAIOIIErO
MUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW W OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTU OHWOJOTUYECKUX 3HAHUW IS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTEIBHBIM YUE€OHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MPeAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE NPEIMETHI.



J{nst u3yueHnusi OMoJIOruu Ha 0a30BOM YPOBHE CpEJIHET0 00111ero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 gac B Hegento).



COIAEPKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4HOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTob!l TO3HaHUS KUBOM PUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, OITMCaHUE,
U3MEpEeHHe, KiIacCU(pUKALMs, MOJAEIUPOBaHUE, CTaTHUCTHYECKass o00paboTka
JTAHHBIX ).

JlemoncTpanum:

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

Tabnuipl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU PUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucteMbl U UX OPraHU3ALMSL.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTAHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIlii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYeCKu ), OMoCcepHBI.

JlemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HUY, « YPOBHH OpraHU3alUU
YKUBOM IIPUPOIBD».

Oo6opynoBanue: moaenb Mojiekyibl JJHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE 3JJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B Kkierke. lloamepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonormyeckue
byHKIIUN OETKOB.

®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA 1IeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. BuramuHsbl.
OTnuuns pepMEHTOB OT HEOPTAHMYECKUX KaTAIM3aTOPOB.



VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuabpl  (caxaposa, JaKTo3a) MW TosMcaxapulibl  (Kpaxmal, TJIUKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlunuael:  Tpurauuepuabl, Qocdomunuasl, crepouabl. [ UapoduUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUe
YTIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeotmaer — MoOHOMEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenne u GyHKIIUH.

[{urosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka xak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTasi HapyxkHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CHCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSI PACTUTEIIBHOM, >XUBOTHOM H
rpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApUM u mmactua. Buasl tumactun. HememOpanbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUONIH, PECHUYKH,
KryTUKU. OYHKIMKA OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapuoIU1a3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIE».

Tabmuubl u cxembl: «llepuognyeckass TabnauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyxnennosbsie kucnotel. [JHK», «CTpoeHne Mosiexyibl
AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKW», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue sapa KIEeTKn», « Y IeBOAbD), «JIMmuash.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPacTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopuass pabora Ne 2. «M3ydeHue CTpOEHHS KJIETOK pacTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
TUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B MOHUMAHUU
MeTabom3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHbiil. Posb GpepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. Bausiaue ycioBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XeMOCUHTE3Upyone OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
YKU3HM Ha 3emie.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHE U
AKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
['mukonus. bpoxenue m ero Buabl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Posb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpeiTus Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTM CTPOEGHHMS M JKM3HEHHOIO LHKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36ymutens CIIN/a.
OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUI.

JdeMoHCTpanuu:



[Toptpetsr: H. K. Konsnos, /1. 1. MBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumbl muTanusy, «Mertadomusm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JHK»,
«Ctpoenue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xkuzHeHHbIM nuki Bupyca CIIN/da,
oakTepuodaray, «Permmmkarms JTHK.

ObopynoBanue: moaenu-anmumkanuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM 1uki kieTku. MHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JumiouaHeli W TarulOMJIHBIA  XpOMOCOMHBIE  HAOOpBl.  XpOMaTHUbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W HWHIUBHUAYAJbHOTO  Pa3BUTHA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U 1moyioBoe. Bubl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TooBoE pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpoucXoasiue Ha CTagusX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOICHES.
OcoOeHHOCTH CTpOEHUSI SUIIEKIETOK U CcrepMaTo30ua0B. OIIOJ0TBOPEHUE.
ITaprenorenes.

NunuBunyanbHoe pas3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOJieHue, racTpytisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusHue
CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pazButue pacreHuil. OHTOreHE3 I[BETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.



JlemoHcTpanum:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kieTku Oaktepuity, «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwrii nukin», «Pemnukanus JHK», «Mwutosy,
«Menosy», «Ilpsmoe u HenpsiMoe pa3BUTHEY, «['amMeToreHes y MIEKONUTAIOIUX U
yelroBeKka», « OCHOBHEIC CTaIUM OHTOICHE3a.

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CnepMaTo30u bl
MJICKOIIUTAIOIIETOY, «SHIIeKIIeTKa MJeKonuTaromero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabGmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparax.

JlaGopatopHas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U1 MK3MEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKIam pOCCHUCKUX M 3apyOSKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPUAOJOTHUECKUA,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBbIE T'€HETHYECKUE
NnoHATHs. [ eHeTnUecKkass CMMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUsI MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaeneM.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEeIIMBaHWE. 3aKOH  HE3aBHCHMOTO  HaCJSIOBaHHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKPEHIMBAHUS.
AHanusupytolee ckpeniupanue. Fcrnonp30Banne aHaIM3UPYIOMIETO CKPEITMBAHNUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapylieHue cueruieHus TeHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKne KapThl.

['enetnka mosia. XpoMOCOMHOE OmpeAesieHue mosia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMorametrHele M rereporaMeTHble opraHusMbl. HacnepgoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

HN3meHunBOCTh. BUabl N”3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJICICTBEHHAS.
Ponb  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA



MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psi U BapyuallioOHHAss KPUBasl.
Hopma peakuuu npuszHaka. KojimuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TMO0JOBOM TMpolecc — OCHOBAa KOMOWHATUBHOMU
W3MEHYMBOCTUA. MyTaImoHHass U3MEHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpuyuHbl MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHast HacieICTBEHHOCTh U UBMEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHKUE, B TOM YHCJE C MOMOIIBIO
[M[IP-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpeApacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHbIE MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUTIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKHU U JICUCHUS] TEHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHNN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumet u cxembl:  «MOHOTMOpPUIHOE  CKpEIIMBAaHWE HM  €ro
ATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«lluTosoruyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpeHIuBaHus»,  «Meiosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs: ©3MEHYUBOCTD.

O6opynoBanue: Mojaenu-anmmInkamun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmunoe momunupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapar «J[po3oduna» (HopMma, MyTaluu
(bopMBbI KPBUIBEB M OKPACKH Tella), repoapuid «I'opox moceBHOM».

JlabopaTtopHble U npakTHYecKHe padoThbI:

Jlabopatopuas pabora No 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPETapaTax.



JlabopaTtopHas paborta Ne 6. «M3ydeHne MoauUKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MHUKPOIIPETapaATAX».

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuenne H. . BaBunoBa o 1eHTpaXx IPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YUCTHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUAMHI.
Otnanénnas rtuOpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHUE TONMUIUIONAO0B. JIOCTMKEHHS CENEKIMM PACTEHHM, »XUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoosmembl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HNBanos.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXKICHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «PadoTel akanemuka M. ®. MIBaHoBay,
«ITomumnongus», «OObEKTHI OUOTEXHOJNOTUWY», «KieTouHble KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJION0B AUKUX (OPM U KYJTbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHXKEHUSI CENEKIMU PACTEHUU U
KHUBOTHBIX (Ha CEJICKIIUOHHYO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATEILHBI  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa »Boonuu. [lameoHTONOrMYECKHE: MOCIEIOBATEIBHOCTh
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHbIE (OPMBIL.
buoreorpadguyeckue: cxoicTBO U paznuuue payH u Gjaop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX ITyTel Yy BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbliku BO3HUKHOBEHUS
JapBUHU3Ma. JIBIOKylue Cuiibl 3BOIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOIpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopusi 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tormynsuusa kak eITMHUIA BUIA U SBOJIIOLUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M301ust 1 MUTpanus.

EctecTBenHbIii oT0Op — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3Bojtouud. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U MU0 AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBoinorusi. PopMbl  IBOMIOIUMU:  (UIIeTUYECKas, TUBEPTrEeHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHrue OT HecleuuaTu3upOBaHHBIX MpeakoB. [Iporpeccupyromias
crienuanv3anus. AJIanTUBHAs padalysl.

JdleMoHCTpaum:

[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosiep, A. H. Ceeprios.

Tabmuibl u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a
cylecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue cCOpToB pacTeHHID»,
«MHuoroobpazue  mopoa  KuUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas



U3MEHYHUBOCTE», «Apomopdo3by, «mnoamanrammm», «OOIIas aereHepanusy,
«/IBmxymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBus Y.
Jlapsuna», «boppba 3a cymectBoBaHue», «IIprucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHue», « IKOIOTHYECKOE BUAO00OPA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBICHHS HBOJIOLMN», 0OBEMHAS MOJEINb
«CTpoeHue roJIOBHOrO0 MO3ra O3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHWil», wojenp ammmkauus «llepexpéct
XpOMOCOM», BIIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zodpuna» (HopMma, MyTanuu (GOpMbl KPBUIbEB H
OKpacKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIbHOE MTOATBEPAKIACHUE XUMUYECKOW 3BOMIOINK. HauanbHbIe 3Tanbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX HBOJIIOLUS.
dopMHUpoBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickas d3pel. [lameosolickas spa U €€ MepUOAbl: KEMOPUICKUH,
OPIOBUKCKUH, CUIIyPUNCKUN, I€BOHCKUI, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me30301CKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa ®W €€ mepuoAbl: MaJCOT€HOBbIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENIBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [l0osiBNIEHNE, paCUBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpPAa Kak OTpaxkeHue 3BooLHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.



OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHus aHTponoreHe3a. CxojcTBa u
pa3IuyMs YeJIOBEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 >KHU3HH,
W3TOTOBJICHUE OPYIUI TPy, MBIILICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKu, YenoBek
yMmenbid, YenmoBek mnpsaMoxomasuuyi, YenoBek HeaHACPTAIbCKUN, YenoBek
pasyMHbiii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMsS, 00JIacTb
pacrnpocTpaHeHus, 00EM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOMIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENWHCTBO 4e€IOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHEUHON cucTeMbl», «Pa3BuThe
opraHuueckoro wmupa», «PactutenpHas kieTka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «CoOBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmme moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mysiku — «lIpoucxoxxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIAa, HEaHJEpPTalblla, KPOMAHbOHIIA), CJICNKA WU
M300pKEHHUSI KAaMEHHBIX OpYyJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Talnuna, Kouiekuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U MpaKTHYECKHE PA0OTHI:

[Ipaktuueckast padota Ne 1. «/3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUul My3eil).

Tema 3. Opranu3msl U OKpYy KaoIIas cpeaa.

DKoJIOrus KaKk HayKa. 3aJjauul U pa3zeibl SKOJI0Tud. MeToabl SKOJIOTHYECKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamuss sxomoruyeckux (HaKTOpoB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPHOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (HaKTOPOB.
buosiornueckue puTMBl.

buotnueckue (hakTOopHI. Buner OMOTHYECKUX B3aMO/ICICTBUU:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepauus,
MyTyajiu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHMS
OpPTraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISILMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ Peryssius.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «®Potonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISAUUUA UHPY30puu-Ty penbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtophas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. Coo0miecTBa ¥ IK0JIOrH4YeCKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonsTHe 00 »sKocucTemMe W
ouoreonieHoze. @DOYHKIUMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMieBble LeMM U CETH.
OCHOBHBIE TIOKa3aTEeNM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMSA, pa3BUTHE. CyKIECCHUS.



[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMbI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPOTIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTouMBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
ouocheprl. Kuoe BemiecTBO U ero ¢GyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rI100aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKHE IIUKJIIBI 3JIEMEHTOB (yTiiepoaa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nocdepe 3emiii. AHTPONIOTEHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMUYMBOCTH Omocdepsl. OCHOBA pallOHATBHOTO
yIpaBl€HUs NPUPOJHBIMU peCcypcaMu U UX UCIHOJb30BaHUE. JlocThxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsle nenu», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JICWCTBHS Ha NOpUPOLY», «BaxkHeEWIIME HMCTOYHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BOA», «IlouBa — Ba)KHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexT», «DakTopsl
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepb»,
«Pacrmipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: Mojeib-anmvkanus «TunuuHable OWOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIECTBAY, KOJUICKINH «broleHo3y, «Bpeaurenn BaKHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJJICKAINE K Pa3HbIM SKOJIOTMYECKUM TPYIIIaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoii ®denepanuu, H300paxXKeHUsS OXPaHIEMBIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHUSA OOyYaIOIIMMHUCA TporpaMM  CpeAHero oOiero  0oOpa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JIMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIOIINE: OCO3HAHWE O0YYaIOIIMMUCS POCCHUICKON
IPaXTAHCKOM UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACJICHUIO, HalWyMe MOTHUBAllMM K  OOy4eHHI0o OHOJOTrHuH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAUIUNA pa3BUTUS OHOJIOTMYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMHU, TPUCYIIHUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYKME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa «bHOJIOTHs» HOCTUTarOTCA B
CAUHCTBE YYCOHOM W BOCIHUTATCIBHOW JEATCIIBHOCTH B COOTBETCTBHUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEHW TNO3ULIHMM JIMYHOCTH, IATPUOTHU3MA,
YBAXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYIKarOIIEH CpeLe.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OMNbBITA JEITEIBHOCTH B MPOLIECCE PEATM3ALNN OCHOBHBIX HaIPaBJIEHUM
BOCIUTATEIILHON IEITECILHOCTH, B TOM YHCJIE B UACTH:

1) rpamxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, YyBa)KEHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1au, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIILIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;



MOHMMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ar0MOTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE IIEHHOCTH TIPAaBWJI HWHIWBHAYATHbHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOHN JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpophecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNBbTYphl: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIIKOB MW OIEGHKHM HMX BO3MOXHBIX TOCIEICTBUN IS
OKPY’KAIOIIEN CPEbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HuX
pEIICHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIOIb30BaHUEM  (COONIOZCHUE  TpaBWJ  TOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHIOB,
aKOocucTeM, orochepsr);



AKTUBHOE  HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1EJIOCTHOTO
MpECTaBICHUST 00 OKPYXalollleM MHpPE KaK O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJIOTHU JJIsl COBPEMEHHON IHUBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIXO0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHuss Mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHATHHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarouuxcs, (GpopmMupyeMon
MIPU U3YYE€HUU OUOJIOTUH;

MOHUMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydYaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUpPA M MPOUCXOASAIINX B HEM W3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIE 3aKJIIOYEHHUST Ha OCHOBE HAayyHbIX (PaKToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOW JE€SITEIbHOCTH, TOTOBHOCTH OCYIUECTBJISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUU MO OWOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHUs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOUIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKArOUIUe
LEJIOCTHOCTh HAyYHOM KapTHHblI MHUpa M CHEHU(PUKY METOJOB MO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHE, HKCIEPUMEHT U JAPYIHX),
yYHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS M  yHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
ITO3HABATEJILHON 1 COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIacCcU(pUKaIi, 0000IIEeHUs ), PACKPHIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUMN
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUYMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3palaTheiBaTh IUIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaIn3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEpIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COI[MAIBHBIX TPOEKTOB;

(GbopMHUpPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/leTh HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISATh LIEJICHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEU, TpeJiaraTh OPUTHHANBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIINE albTePHATUBHBIC PELICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHAJIM3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHUS], KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIUPOBATh 3aNPOCHl W MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJIHEHUSI YUYEOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBa mpu pabdoTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKUEe, (QU3NYecKhe U
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJIBI, (HOpPMYJIbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCyXkaaemMoil TeMbl (YMEHHE 3a/J1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS Tpe/jiaraeMoun
3aJlay, YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh MO3UIUN JAPYTHX yUYaCTHUKOB
JMaora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpPEICTBA OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOIEHWS W B3aUMOJICHCTBHUS, MMOHMMATH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOIOTHYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS NPU PEIICHUH YIeOHOU 3a/1a4u;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOImUX
HWHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBHM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHHMBAaTh HIEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABIECHUS MpoOJIEeM M HX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K YKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
poOJIeMBbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pPELICHUS MpoOJieMbl €  YUYETOM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAULIIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJsl OLEHKU CUTYallld, BBIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OILICHMBAThb PUCKUM W CBOEBPEMEHHO IPUHMMATh PEIIECHHs II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IIPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AaHAIU3E pe3yJIbTaTOB
NEATEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienudpruyeckue st yueOHoro npeamera «buoaorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBLHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHUI B Pa3IMYHBIX YUYEOHBIX CUTyallUsIX, a TAKXE€ B pealibHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosioruedi. B mporpamme mnpeaMeTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeameta «buomnorus» ¢ 10
Kjlacce NOTKHBbI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE pacKpbIBaTh COJICp)KaHUE OWOJIOTMYECKUX TEPMHUHOB U TIOHSATHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMeH BEIIeCTB U MpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIus), YPOBHEBASI OPraHU3aLINs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEEHUE (PEMPOAYKIHS), HACTEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHME WU3JIaraTb OHWOJIOTMYECKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOTMa MOJICKYJISpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MPOUCXOKJIEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensTe rpaHULlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJI0IEHHUE U
OMMUCAHUE MKUBBIX CUCTEM, IPOILIECCOB W SIBJICHUI, OpraHu3alus U MPOBEJICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABUKEHHE  THUIIOTE3bl,  BbISIBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJTYUYEHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUHA U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYE€HHBIX PE3YIbTATOB;



YMEHHUE BBIJEIATH CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHOT, OJHOKJIECTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB WM MPEBPAICHUSI dHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO pa3BUTUS  OpraHu3Mma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKAIOIIUX JIOJIEH, COOI0/IEHUST HOPM IPaMOTHOTO MOBEICHUS B OKPYKaroIIei
MPUPOTHON cpefe, MOHUMaHWE HEOOXOMWMOCTH WCIOJIB30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTUH TUIS pPalMOHATILHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJICIOBaHNWEe, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJIIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIC COOOIICHHUS,
000011251 OMOJIOTHYECKYIO MH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHIHBIN armapaT OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJOTHUH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE pACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHM:
BUJI, TTOMYJISAINSI, TeHOMOHI, DBOJONHS, ABMKYIINE CUIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHE (HaKTOPHI,
DKOCHUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThl, I1Ied  IUTaHUu,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHE TEeOpuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, yepenoBaHusl riIaBHBIX HaIlpaBiICHUN H
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIIAJIETh METOJJAMU HAYYHOTO IMO3HAHMS B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHWI, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJTYUYEHHBIX
pEe3yJbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX ITOHATUH, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BUJOB, MOMYJALUMUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B M  3KOCHUCTEM, OCOOEHHOCTM IPOLIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIE€UCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpeHOca
BEILIECTB M TIOTOKA SHEPTHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEH MECTHOCTH, KpPYyroBOpPOTAa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO MOBEJCHHS B OKPY KaroLIei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0IOJIb30BAHUS;

yMEHHUE pelaTh 3JIeMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
MEPEHOCa BEIIECTB ¥ YHEPTHUH B IKOCUCTEMAaX (LIETH TUTAHUS);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBUJia NMpy padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO [ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaThb  IJI0OaldbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1asi OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCIT0JI30BATh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne  (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
b K
1 buoiiorus kak Hayka 2 0.5 nommorexa [0
https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 bubmmorexa [IOK
P H https://m.edsoo.ru/7f41c292
. bubnuoreka [{OK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KusHenesTeapbHOCTh KIETKU 6 Bubmiorexa OK
https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 MTHANBUAYAIBHOE PA3BUTHE 5 1 bubnuoreka [{OK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M K3MEHUYMBOCTh g 15 bubmmoteka IIOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
8 P 1
C3EPBHOE BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabnbie IIpakruueckue (ungposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
bubnunoreka LIOK
1
! IBOMOIMORHAT GHoNOrus ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OprasusMEl ¥ OKpYysKaromas cpea 5 1 bubmorexa HOK
p Py H peA https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 9
Coo01ecTBa ¥ 9KOJIOTHIECKHUE CUCTEMBI hitps:/m.cdsoo.ru/7f41ccT4
bubnunoreka LIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITIPOI'PAMMBI

10 KUIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
posep o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi
pe3yJibTarTa

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBCHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa [UJISl peIleHus
YKU3HEHHBIX 33]1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB H
MOHSATHI: KHU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
2 MpEBpAIICHUE SHEPIHH), TOMEoCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIus),
HAaCJEACTBEHHOCTh, K3MEHYMBOCTh, POCT U PA3BUTHE

VYMeHue uznaratb OMOJIOrMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHas,
MyTainmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u

3 yueHHus (O LEHTpax MHOrooOpasus M IMPOUCXOXKACHUS KyJIbTYypPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHUOJOTHH
(HaOmro/IeHWe W OIKCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBJICHUM;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,

4 BBIBIDKCHWE  TUIOTE3BI;  BBISIBICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX Pe3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHH W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yIbTaTOB)

YMeHHue BBIJENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKapuoOT MW JOYKApUOT, OAJHOKJIIETOYHBIX HW  MHOT'OKJICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IPOLIECCOB  OOMEHa  BEIIECTB U

5 MpeBpaleHusi dHEPruu B KJEeTKe, (POTOCHHTE3a, IIACTHYECKOTO |
SHEpreTM4eckoro  oOMeHa,  XEMOCHHTE3a, MHUTO3a,  Melo3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA
opranusMa (OHTOTeHe3)

YMeHue TOpUMEHSATh TOJy4YeHHbIE 3HaHUS I OOBSICHEHUS
OMOJIOrMYECKHUX MPOILIECCOB U SIBJICHUM, A MPUHATHS MPAKTHUYECKUX
pelleHHii B MOBCeTHEBHON KHU3HH B LIEJsIX oOecrieueHust 0€30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
IPaMOTHOIO  TIOBEJEHUS B  OKPYJKAIOUIEH MNPUPOAHOM  Cpenc;
IIOHMMAaHHe HE00X0AUMOCTH MCIIOJIb30BaHUs JIOCTHKEHUHN
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Uil PalMOHAIBHOTO
IIPUPOAONOJIB30BAHUS

YMeHue peuiath 3J€MEHTApHbIE T'C€HETHYECKUE 3a/Jaud Ha MOHO- M
7 TUTHOPUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIIEIOBAaHUE; COCTABIISAThH
CXeMbl  MOHOTHODHMJIHOTO  CKpCIIMBAHUS  JUI  TpEJACKa3aHUs




HacCJICOAOBaHHM ITPU3HAKOB Y OPpTaHU3MOB

YMeHue BBIOJNHATH JIA0OpATOPHBIE U  TPAKTHYECKHUE PadoTHI,
cobOmrolaTh mpaBWiia TpH padoTe ¢ y4eOHbBIM M J1TaOOpPaTOPHBIM
o0opyoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOT0 COZIEPKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMI, HayuHO-IONYJIsipHBIE MaTepUabl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIElIOBaHUM B Ouosorumy,
MeULHE, OMOTEXHOJIOTHH

10

Kox
NMPOBEPAEMOro
pe3yJbTaTa

YMeHue co3znaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIICHUS,
000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJb30BaTh MOHATHHHBINA anmapaT OHOJIOTHH

11 KJIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBanusi

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJOTOB B DPa3BUTHE
ouosornu; (PyHKIIMOHAIILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs
YKU3HEHHBIX 33]1a4

YMeHHue pacKpblBaTh COJEpkKaHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATUI: BUJ, TOMYJSIHS, TeHO()OH, SBONIONMS, TBUKYIINE CHIIBI
(paxTopsr) IBOJIIOLINH, IPUCIIOCOOTIEHHOCTh OpPraHHU3MOB,
BH1000pa3oBaHume, DKOJIOTHYECKHE (hakTopsI, 9KOCHCTEMA,
MPOAYLIEHTHI, KOHCYMEHTBI,  DPEIyLEHTBHI, Henu  MUTaHus,
9KOJIOTUYECKAas MUpaMKia, OMoreoreHo3, ornocdepa

YMenue uznaratb Ouojiornyeckue TeOpuu (IBOIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpUs  DSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasjieHui u nyrtei ssomonuu A.H. CeBepriosa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensitb  IpaHUIBl  HX
MPUMEHUMOCTH K KHBBIM CHUCTEMaM

YMeHne BlageTh METOJaMH HAy4YHOTO TO3HaHUS B OHOJOTHH
(HabnrofieHWEe W OMKMCAHWE >KUBBIX CHCTEM, IPOIIECCOB U SIBICHUM;
OopraHu3amnusi ¢ TPOBEICHHE OMOJOTHMYECKOTO0  JIKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBICHUE  3aBHCHUMOCTH  MEXIY
WCCIEAYEeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJYyUYCHHBIX PE3YIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM M 3aKOHOB; YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH IMOJTYUYEHHBIX PE3YIHTATOB)

Ymenne BBIJICIIATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIHHA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTCOLIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIe/ICTBEHHOM U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, NPHUCIOCOOJICHHOCTH




OpPraHU3MOB, JICHCTBUS JKOJOTHYECKUX (AKTOPOB HA OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue OpUMEHSTh TOJy4YeHHble 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKHUX IMPOIECCOB U SBJICHHM, IS MPUHATHS MPAKTHYCCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbS OKPY>KAIOLIHX JII0JIEH, COOTI0IEHUS HOPM
rPaMOTHOTO TIOBEJIEHUS B  OKpY’Kalolllell MPUPOAHON  cpeje;
MMOHUMAaHUE HE00X0IMMOCTH HCII0JIb30BaHUS JIOCTH>KEHHIM
COBPEMEHHOM OMOJIOTUU JIsl PALIMOHAIBHOTO TPUPOIOTIOIH30BAHUS

YMeHue pewiath 3J€MEHTapHble OMOJOIMUYECKHE 3a/1a4M, COCTABIAThH
CXEMBI IIepeHOca BEUIECTB U SHEPTUU B 3KOocHucTeMax (LENH MUTaHuUs)

YMeHue BBINOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnroAaTh mpaBwia Mpu pabore ¢ ydeOHbIM U JIaOOpaTOPHBIM
o0opy1I0BaHHEM

YMeHue KpUTHYECKH OLEHUBAaTh U HMHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
13 pa3ianyuHbiX UcToYHUKOB (CMMU, HayuyHO-IONYJsSpHBIE MaTepHAIIbI);
paccmarpuBath rio0anbHbIe 9KOJIOTMYECKHE poOIEeMBI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO
MO3ULUIO

10

YMeHue co3naBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIICHMS,
0000111251 6MOJIOTHYECKY0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOUYHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHIATUIHBIN anmapaT OHOJIOTHH



Kon

1.1

1.2

2.1

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KITACC

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
buonorus xak Hayka

buonmoruss — Hayka o xwuBOod mnpupoge. Pomp Ouonormu B (HopMUpOBaHHUU
COBPEMEHHOM Hay4yHOH KapTHHbI MUpa. CucTemMa OMOJI0rMYeCKUX HayK

Mertoabl Mo3HaHMs *KUBOM MHpUpPOAbI (HAOIIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
U3MEpeHue, KiacCUpUKalus, MOJCIMPOBAaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX )

JKuBble cucTeMbl U UX OpraHu3anusa

Xusbie cucreMbl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus ouosoruu. CBoiicTBa
OMOCUCTEM H UX pa3HOOOpas3ue

2.2

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJIIPHO-TEHETHYECKUH, KIIETOYHBIH,
OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUMH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. DOYHKIMM BOIbI U
MUHEPAIBHBIX BEIIECTB B KiIeTKe. [lomepkanue 0CMOTHYECKOTO OanaHca

3.2

3.3

benku. CoctaB u crpoeHue OeaKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YpOBHH CTPYKTYpBI OEIKOBOIM MOJIEKYINBI (IepBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonornueckue
¢GyHKIUN OEIKOB.

depmeHTHl — Ouosoruueckue kartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOctpatHas coenupuuHocTb. KodepmenTtsl. Buramunbl. Otnnuus
(epMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IUIOKO3a, pubo3a W Ae30Kcupubo3a), Aucaxapubl
(caxaposa, JaKTo3a) W TMOJUCaxapuasl (Kpaxmasl, TJIUKOTEH, IEJUTI0I03a).
buonorundeckne GyHKINHN YTIIIEBOJIOB.

Jlununel:  TpUraMLepuabl,  crepounsl,  Qochomunuasl.  'mapodpunbHO-
ruspopoOHbIe cBOMCTBAa. buonornueckue ¢yHkuu aunuaoB. CpaBHEHHE
YIJIEBO/IOB, OEJIKOB M JIMMIUOB KaK UICTOYHUKOB SHEPTUU

3.4

Hyxnennossie kucnotsr: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIEMHOBBIX
kuciotr. Crpoenne u ¢yukuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:
CTpoeHHe U QyHKLIUHU

3.5

3.6

3.7

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHA. Metoast HU3Yy4YCHHUSA KIICTOK

Knerka kak nenoctHas sxuBas cucrema. OOmIMe MpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi memOpana, moziekynsl JJHK kak renernueckuii ammapar, cuctema
CHHTe3a Oerka

Tunsl KIeTOK: 3yKapuoTudeckas U mpokapuorudeckasi. OCOOEHHOCTH CTPOCHUS
nmpokapuoTuuecko  kietku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTHYECKOM KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H
rpuOHON KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIHMKC, HX
¢ynkuun. [Tnazmarudeckas memOpana, e€ cBoiicTa U pynkuumu. L{utonnasma u eé
opranouapl. OgHOMEMOpaHHBIE OPraHOMBI KJICTKU: JHJOIUIA3MATHYECKasl CEeTh




3.9

(OIIC), ammapat I'osnbmxu, au3ocoMbl. IlonmyaBTOHOMHBIE OpPraHOMABI KIIETKH:
MHUTOXOHJPUH, TUIacTHABL. [IpomcxokaeHue MHUTOXOHIpUI W TacTHi. Bumsl
wiactu. HememOpaHHbIE OpraHOHMIbI KIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP,
PECHUYKH, KTyTHUKH. DYHKIIMN OpraHOMI0B KJICTKH. BKiroueHus

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,
KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILIKO. XpPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KJIETKE

X(I/ISHGI[CSITCJIBHOCTB KIJIICTKH

4.1

4.2

4.3

OOMeH BeIecTB, WM METa0oIu3M. AcCUMUIAIUS (TUIACTUYECKUIT OOMEH) |
IUCCUMWIIALUS (PHEPreTHYecKuii OOMEH) — JIB€ CTOPOHBI €AMHOTO Ipolecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPOGHBIA U TeTepoTpodHbIii. Ponb
(epMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUN SHEPTUH B KIIETKE

dorocunTe3. CBeToBas U TeMHOBast Ga3bl porocuHTe3a. Peaknuu GoTocuHTE3A.
DddexktuBHOCTL (DoTOCHMHTE3a. 3HAUeHHE (POTOCHUHTE3a I KU3HU Ha 3emiie.
Brusaue ycioBuii cpenbl Ha (POTOCHHTE3 W CIIOCOOBI TIOBBIIICHHS €T0
MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIMe OakTepuu. 3HAUCHHUE XEMOCHHTE3a JIs
JKM3HHU Ha 3eMiIe

OHepreTndyeckuii oOMeH B KieTKe. PaciiemnyieHue BeLIecTB, BbIIEIEHUE U
aKKyMYJIMPOBAaHHWE OHEPrHM B KIETKE. OTambl JHEPreTHYECKOro OOMEHa.
I'mukonu3. bpoxenue u ero Bujbl. KuciopoaHoe OKHCIEHUE, WU KJIETOYHOE
nbixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOTO0 0OMEHA

4.4

4.5

5.1

5.2

Peakuuu marpuunoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzamus
TeHEeTHYeCKO uHpopMaluu B KieTKe. ['eHeTHYeckuil KOoJ M €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cuare3 PHK. Tpancnsuust — 6uocunTe3 Oenka.
KoaupoBanue amuHokucioT. Posib pubocom B 6GuocunTese Oenka

Hexnerounsle ¢opmbsl xu3Hu — BHUpyChl. Mcropus otkpeitus Bupycon ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHMH, >XKUBOTHBIX W UEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc ummynoaeduuura yenoseka (BIUY) — Bo3dyaurens CIIM/a.
[TpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHUI

PasMmuoOXkeHUE U WHAUBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

Knerounsnii 1uki, WM JKA3HEHHBIM LMK KieTku. MHATepdasza u muTO3.
[Ipouieccrl, mporekaromue B uHTepdasze. Permnmkarus — peakius MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HaboOp — KapUOTHIL
JIUMIIONAHBIE W TalJOUOHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpPOMAaTHUIBL.
[uTosornyeckne OCHOBBI PAa3MHOKEHHSI W HWHIUBUIAYAIBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wierkn — wmuto3. Craaum muto3a. [Ipomeccel, mpoucxonsime Ha
pa3HbIX CTAAUSAX MUTO3a. bBUOTOrHYeCKnid CMBICII MUTO3a

@dopMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel OGecronoro
pa3sMHOXEHHUS: [JEJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. HckyccTBeHHOE
KJIOHHPOBAHHE OPIaHU3MOB, €I0 3HAUEHUE JUIs CEJIEKLIUU
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[TonoBoe pa3zMHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Craguu wmeiio3a. [lpouecchl, mnpoucxonadiue Ha CTaausIX MeHo3a.
[ToBenenue xpomocom B Mmeio3e. KpoccuHrosep. buonoruueckuid CMbICIT M
3Ha4YCHHUE Melo3a
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5.5

I'amerorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y KUBOTHBIX. [loj0BBIE
JKEJe3bl: CEMEHHUKU U MYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMer (CrepMaTo30ui, SHIEKIeTKa) — crepMaTorenes u oorenes. OcoOeHHOCTH
CTPOCHHUS SIMIIEKIIETOK U criepmaro3onioB. OmionorBopenue. [lapreHorenes

WunuBunyansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, ractpyisnus, opranoreres. IlocramOpuonansHoe pazButHe. THIBI
NOCTAMOPHOHAIFHOTO PAa3BUTHA: MPSAMOE, HENpsMoe (JMUMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
yPOZCTBa.

Poct u pazButHe pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHH,
CTaJH Pa3BUTHSA

HaCJIeI[CTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3agaun reHetuku. Vicropus pa3sBuTus FeHETUKH. Bkiax poccHiicKkux
U 3apyOexHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeTonbl TI'eHETUKU
(THOPUTOTOTUIECKUHA, HUTOT€HETUYECKU, MOJIEKYJIIPHO-T€HETHYECKU ).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yeMasl B
cXeMax CKpellrBaHUI

6.2

3aKOHOMEPHOCTH HAacJIeIOBaHUs IPU3HAKOB, ycCTaHOBJIEeHHbIe I'. Menaenem.
MoHOrHOpHIHOE CKpelIMBaHUe. 3aKOH eAMHOOOpasus THUOPHIIOB IEPBOTO
nokoyieHusi. IlpaBusio JAOMUHUpPOBaHMS. 3aKOH pACIICIUICHUS IPU3HAKOB.
I'unioresa unctorsl ramer. [loJTHOE M HEMOJIHOE TOMUHHPOBAHUE.

JlurubpuaHoe ckpemMBaHue. 3aKOH HE3aBUCHMOTO HACIIEOBAHUS TPHU3HAKOB.
[{utoreHeTn4yeckue OCHOBBI JTUTHOPUIIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE
ckpeuuBanue.  Mcmonp30BaHME — aHANM3UPYIOMIETO  CKPEUIMBAHUS A
oIpezieNieHusl TeHOTHIIa 0CO0U

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuersjieHHOMY
HAacJeOBaHWIO TIeHOB. HapymieHwe cCuHeIuIeHHs TE€HOB B pe3yJbTare
KPOCCHUHIOBEpa. XpOMOCOMHAsi TEOpHsl HACIEeACTBEHHOCTH. [ eHeTndeckue
KapTBhI.

I'enetnka moma. XpoMOCOMHOE OIpeAeNcHHE Iojla. AyTOCOMBI M IIOJIOBBIE
XxpomocoMbl. ['oMoraMmeTrHele M rereporamMeTHble opraHusmbl. HacnepnoBaHue
IMPHU3HAKOB, CICIVICHHBIX C ITOJIOM

6.4

N3menunBocTh. BUOBI M3MEeHUMBOCTH: HEHACIEICTBEHHAs W HacIeICTBEHHAas.
Ponmp  cpenpl B HEHACIENCTBEHHOW  WM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIN psAg W BapUallMOHHAs
kpuBasi. Hopma peaknuum mnpusHaka. KoigndyecTBeHHble M KaueCTBEHHBIE
MIPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenacTBennass, wWiM TeHOTHNHMYECKas, W3MEHYMBOCTh. KoOMOWHATHBHAS
W3MEHUYUBOCTh. Melo3 U TONOBOM mpomecc — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccubukamus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. HacToTa U NpUYUHBl MyTalui. MyTareHHsle
(hakTophl. 3aKOH TOMOJIOTUYECKHX PSAOB B HACIEACTBEHHON n3MeHunBoctu H. 1.
Bagsunosa

6.6

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
JeJIOBEKA: reHeaJornuecKui, OJIM3HELIOBEIH, IIUTOrCHETHYCCKHIA,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTnYeckuil. CoBpeMEHHOE OmpeeeHHue
TE€HOTHIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00JjieBaHUS 4YEIOBEKA: T'€HHBIC




00se3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEapacIoioKeHHOCThIO, XPOMOCOMHBIE
oone3an. CoMaTHyecKHe M TeHEpaTHBHBIC MyTamuu. [IpUHIUIBI 310pOBOTO
oOpa3a KW3HU, JTUATHOCTHKH, NTPOMUIAKTUKA M JICYCHHS TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTHYeCKOEe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITUMHCKOU
T€HETUKH B MPEJOTBPAILICHUH U JICYCHUHN T€HETUUECKHUX 3a001eBaHUI YeJIOBEKa

Cenexiust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

7.3

Cenekiusi KaKk Hayka W IIpolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
opoJa, TaMM

CoBpeMeHHbIE METO/ABl CeJeKIHH. MacCcoBbIi W MHIAUBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHud M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpemMBaHue — WHOpuAMHT. Yucras nuHus. CKpelMBaHUE YUCTBHIX IJUHUM.
I'eteposuc, nnm rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPHIMHT.
Otnanénnas tubpuamszanus u e€ ycmexw. VICKyCcCTBEHHBIM MyTareHes u
MOJyYEHUE MOJUIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KMUBOTHBIX M
MUKPOOPraHu3MOB

buorexHonorust Kak oTpaciab IPOU3BOJACTBA. ['€HHas MHXKeHEpusa. OTallbl
coznanust pekomOuHanTHoi JIHK u TpaHcrennsix opranu3moB. Kierounas
uHxeHepus.  Kinerounele  KyJabTypbl. MUKpPOKIOHAJIbHOE  Pa3MHOXKEHUE
pactenuil. KioHupoBaHHe BBICOKONPOJYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOrMYeckue M 3tudeckue mnpodiembl. MO — renernyecku
MOJU(UIMPOBAHHBIE OPTaHU3MbI

Kon

1.1

1.2

11 KITACC

IIpoBepsieMblii JJIEMEHT COACPKAHUSA
DBOIOIMOHHAST OMOIOTHSA

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomonud.  [lameoHTonOrMyeckue:  MOCIIENOBAaTEIBHOCTh
MOSIBIICHUSI BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMHUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IUunsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘—IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBIC,
PYJMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXO/ICTBO
MEXAaHU3MOB HAaACJICACTBEHHOCTH H OCHOBHBIX MeTa00INIECKUX HYTefI Y BCEX
OpPraHHU3MOB

OpomononHass  teopuss Y.  JlapBuna. IIpenmocbulku  BO3HMKHOBEHHS
JapBUHU3MA. JIBHXKYIIME CUJIBI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpeAeNEéHHas U3MEHYUBOCTb,
6opb0a 3a CcylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass teopus »sBomonuu (CTD) U OCHOBHbIE €€ TOJOXKEHHUS.
MuxkposBostorus. [lomynsanus Kak eIMHUIA BUAA U 3BOJIOLNN

1.4

JBrokymme cuiabl ((hakTophl) JBOJIOIUU BHUAOB B TpHUpoae. MyTallmOHHBIA
mporecc ¥ KOMOMHATHBHAS M3MEHYHMBOCTH. llomynsiuoOHHBIE BOJHBI U Apeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasisitonuii Gaxtop
sBOJIOIUN. POPMBI €CTECTBEHHOTO 0TOOpA.




1.5

[TpucnocoOIeHHOCTh  OPraHM3MOB KAk pe3ynbTaT d3Bomonuu. lIpumepsl
IPUCIIOCOOIEHUHN Y OpraHu3MoB. ApoMOp(O3bl U HAMOAJANTALNY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0J0rHuecKoe

MaxkposBomtorusi.  Dopmbel  3BoJOLMU:  (UIETUYECKAas,  JIUBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTtuMocTh 3BONIOIHMN

Bo3HMKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble TIPEACTABJICHUS O 3apOXKJICHUU >KM3HU. HayuHble TUIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emsie: abuoreHe3 M MaHCHepMus. XUMHUYEcKas
SBONIOLHUS. ODKCHEPUMEHTAIbHOE TMOATBEPXKICHUE XUMUYECKOM HBOJIIOIUH.
Hauanpabie sTanel Omosnorumdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie
KJIETKH M MX 3BOIONKA. POpMHUPOBAHKHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2
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Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. Ilameosolickas 3pa W €€ TEpHOIb: KEMOPUMCKUH,
OPJIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3so3olickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUM, MEJIOBOA.

KaiiHo3oiickass 2pa u €€ mNepuoabl:  MaJCOr€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOI'€HOBBIA. XapaKTepUCTUKA KIMMaTa U TEO0JOTMYECKHX IPOLIECCOB.
OcHOBHBIE 3TaIbl YBOJIOLUU PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOP(O3bI y
pacTeHUH u KUBOTHBIX. [losiBIeHWE, paciBEeT M BBIMHUPAHHE TPYMII >KUBBIX
OpraHu3MOB

Cucrema OpraH”u4eCcKOro Mupa KakK OTpaKCHHUC SBOJIIOIHU. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB
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2.5

DOBonronus 4ejaoBeka. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpencTaBiIeHHUH O
MIPOUCXOXKACHUU 4YeJoBeKka. Meroabl u3yueHHs aHTpornorenesa. CxoicTBa U
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YETIOBEKa.
JBwxyue cuibl (GpakTopbl) aHTpornorenesa. HacnencTBeHHass M3MEHYMBOCTD U
€CTeCTBEHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIEHHE OPYIUil
TpyAa, MBIIIJICHUE, peYb

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
yMenblid, YemoBek mnpsMoxonsdmui, YenoBek HeaHAEpTaIbCcKui, Yenosek
pa3yMmHblii. Haxoaku McKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHs

2.6

YenoBeueckue pacbl. OCHOBHBIE OOJbIIINE pachl: €BpOIEOHIHAs (€BpazuiicKasi),
HErpo-aBCTpPaJIONIHAS (9KBaTOpHANIbHAS), MOHTOJIOUHAS (a3uarcko-
amepukaHckas). UepTbl MpUcnocoOIeHHOCTH MPeICTaBUTENEH YeTOBEUECKUX pac
K YCIIOBUSIM CylllecTBOBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacusma

OpranusMbl U OKpY>Karolas cpeia

3.1

DKOJIOTHsI KaK Hayka. 3aJadyd W pas3fesibl 3KOJOTMU. MeToapl 3KOJIOTHYECKHX
HCCIIeIOBaHMM. DKoIoTHdeckoe MUpoBo33perune. Cpeapl 00UTaHUsT OPTraHU3MOB:
BOJIHAsI, HA3€MHO-BO3IYIITHAS, TOYBEHHAsI, BHYTPHOPTraHW3MEHHAas

32

Oxonorndeckue  ¢daktopel.  Knaccudukaruss  dKoJorMyeckux — (HaKToOpoB:
abuoTtnyeckrne, OWOTHYECKME M aHTPONOreHHbIE. JleificTBHE SKOIOrMYecKuX
(hakTOpOB HA OPTaHU3MBI

33

Abunotndeckue (aKTOphl: CBET, TEMIeparypa, BIaXHOCTh. DOTONEPHOAN3M.
[IpucnocoOnenus OpraHu3MOB K  JEHCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonornueckue puTMbl
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buotnueckue dakTopbl. Buapl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPEHIIHS,




XHMITHUYECTBO, MAPA3UTU3M, MYTyallu3M, KOMMEHCAIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HeHTpaiu3M. 3HayeHue  OMOTHYECKHX
B3aMMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE  XapaKTEpUCTUKU  momyssauuu.  OCHOBHBIE — ITOKa3aTelu
MOIYJIALMHU: YUCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJMHaMuKa YUCICHHOCTH IOIYJISILUU U €€ peryssauus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
pOCTpaHCTBEeHHAsA, Tpoduyeckas (mumesast). Buapl-momunantel. CBsi3u B
OuoreHos3e

4.2

Okonornyeckue cucreMbl (9Kocuctembl). [lomsatme 00 »dKkocucreme U
ouoreoneHo3e. @DyHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOJYLEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BeliecTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBble) YpOBHM SKOocUCTeMBbl. llumieBble Iiemu U ceTu.
OcCHOBHBIE TOKAa3aTEeIM HKOCHUCTEMBI: OHoMmacca, MPORYKIHA. OKOJIOTMYECKHUE
NUPaMUAbL:  HPOAYKLUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:
YCTOWYMBOCTb, CAaMOperyJisiius, pazsurue. Cykueccus

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCHUCTEMBI 03€p U PeK. DKOCUCTEMa XBOWHOTO WITU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTeHHBIC 9KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKocHCTEMBI.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH dkocucteM. CoxpaHeHue
OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. I'paHuilsl, coctaB U CTPyKTypa
ouoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcobeHHOCTH OUOChEphl Kak
rio0anpHOM 3KOcHcTeMbl. J[MHaMHUyeckoe paBHOBecHEe M oOpaTHasi CBsI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOI€OXMMHUYECKHE LUKIBI 3JIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TPOOIIEMBI.

OcHOBa palMOHANILHOTO  YIpaBJIEHUS TPUPOAHBIMU pECypcaMH U HUX
ucrnoib3oBaHue. JloCTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI







