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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpeNIeTICHUs] TOAX00B K (OPMHUPOBAHUIO COJACPKAHUSA YydeOHOTO mMpeaMera
«buonoruss» coctaBwiIM: KoHUeNntyalibHble mnonoxenus @OIOC COO o
B3aMMOOOYCIIOBJIGHHOCTH  IIeJieH, COJIepXKaHus, pe3yabTaToB oOOy4YeHUus U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIUX MENIX U
NPUHITMIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONOTUH, €€ 3HaYCHUHU B MO3HAHUM KUBOW MPUPOJBI U 00ecTieueHun
CYIIECTBOBaHUS uejoBedeckoro odmiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKCHUSIM,
oTpe/ieIeHbI OCHOBHBIC (DYHKITMHM MPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTparerud OOydYeHMs, BOCHUTAHUS ¢ Pa3BUTHS OOYyYalOlIUXCS CpEeACTBAMU
yduebHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
COJICp’)KaHHUE, €ro CTPYKTYpy, paclpeieieHue TIo pasjieliaM W TeMmaMm,
PEKOMEHAYEMYIO MOCIIE€I0BATEIbBHOCTh U3YUYECHUSI YUEOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEHN 00yUYarOIInXCS.

B mnporpamme mo OHONOTMM Tak)Ke YYHMTBIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIHHOU
NEeATENbHOCTH/YUYEOHBIX JEHCTBUNM OOY4YalOIIMXCA 1O OCBOCHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
OPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJOTHH, Ojarojgaps 4YeMy B HeEH
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, EHHOCTHBIX
OpHCHTAIIUH JTMYHOCTH, SKOJIOTHYECKOT'O MBIIIICHHUS, TPEICTaBICHUH O 3I0POBOM
oOpa3e XM3HM U OEpEKHBIM OTHOILIEHHWEM K OKpPY’Kalolleld MPUPOIHON Cpere.
[TosTOoMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTHIYECKUX TEOPUid, a TAKKe 3HAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOr'0 paHTa M CYHUHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMme IO OMOJIOTHH YAEJIICEHO BHUMAHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS NMPUKIATHBIX 3a71a49, B
TOM 4YHucle: TPOPUIAKTUKYA HACJEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TCHETUIECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTHYECKU
1IEJ1IeCO00pa3HOr0 TOBEJICHUS B OKpYXKAlolel NpUPOJHON cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSIHUE MPUPOJHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
yaeOHoTO mpeamera «buosmorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCJIOBUM JUIsI PEIICHUS] OJTHOM M3 aKTyaJIbHBIX 3a/1au IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KoOTOpas Tpeanojaraer QopMuUpoBaHHUE Yy  OOydarOIIUXCS
CIIOCOOHOCTH aIalTUPOBATHCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAIOLIETOCs
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00Opa3oBaHUsl 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GpopMUpOBaHUE y OOYyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOlaeT 3HaHUsA O KUBOW mpupoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLHH, CO3MAET
yCIOBUSL  JAJS: TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUS
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO W Oe3omacHoro oOpasa
KU3HU, KOJIOTMYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOUIEHUS K KUBOW MPUPOJE
U YEJIOBEKY.

Bonpmioe 3HaueHne OMOIOrUs UMEET TAKXKE JJI1 PEUICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpelHero  obmero o0pa3oBaHMs,  COLMATM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu odecrneuyrnBaeT yciloBUs At (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTErpaldyd OMOJOTMYECKHX 3HAHHWM C
MPEICTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpEeAHA3HAYCHUH Y4EeOHOTO mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEACNICHUs TMOJIXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MPEICTABIEHHOTO B MpOTrpaMMe IO
OHoJ0ruu.

Ot60op conepkanus ydeOHOTO mpeameTa «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMUHI KyJIbTypOCOOOpPAa3HOrO IMOJAX0Jd, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHusi O0OIIEH KyJIbTYphbl, ONPEACISIONINE aJeKBAaTHOE TOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTHUYECKOU AesATebHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIIyKaT OCHOBOMU /1Jisi (JOPMUPOBAHUS
NPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTMHE MuHpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHW3alUU
OHOJIOTNYECKOT0 00pa30BAHMSL.

CtpyKkTypupoBaHUE COJACpKaHUA Y4eOHOro MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIONINE COJEp KaTelbHble JIMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonorumueckas cucremay, «OpraHuzM Kak



ouosnornyeckas cucremay, «CucreMa M MHOTO0OOpa3ue OpraHuYeCKOro MHUPaAY,
«OBOJIIOIMS AKUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJcHUE OOYyYalOIMMUCA 3HAHUSAMH O  CTPYKTYpHO-(DYHKIIMOHAIBLHOU
OpraHu3allMk > KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHne yMEeHUU
UCIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTrxkeHnue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBom
ypOBHE 00€CTIeUnBaETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUiaxX, CIyKalluX OCHOBOM
1t OPMUPOBAHUS MPECTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAy4YHOTO0 MO3HAHUS, CTPOCHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUEe y OOY4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, WACH M MOAXOJOB K HM3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOro ypOBHS OpraHU3alluy;

CTaHOBJICHHE Yy oOydaroumxcsi oOmeil KyabTypbl, (YHKIIMOHAIBLHON
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH M OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUU U ONBITA, MOJYYEHHBIX MpHU
W3y4eHUU OMOJIOTHY;

dbopMupoBaHre y OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTU TO3HAHUSI YEJIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHHS dTHICCKHIX
HOPM IPHU IPOBEJICHUN OMOJIOTMUYECKUX UCCIIEOBaHUM;

OCO3HAHME IICHHOCTH OWOJOTUYECKUX 3HAHWN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYyJIbTYPHI, 11sl (GOPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

IpUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLCHKH MOCJIEACTBUIN CBOEH JIESITEIBHOCTH 10 OTHOILLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJIEHUE Mep NPOPHUIaKTUKU
3a00sieBaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi «buojorusi», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUE€OHBIM TMPEIMETOM, BXOASIINM B
CoCTaB MpeaMeTHOM 00aacTi « EcTecTBeHHO-HAYYHbIE TIPEIMETHD.



Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpEHETO 00111ero 00pa3zoBaHus
otBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Pons Ouonoruu B (HopMUpOBAaHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCaHuE,
U3MEpeHHe, KiIacCu(pUKaMsi, MOJCTUPOBAHNE, CTaTHCTHYECKass 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptperst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHuE pa3IMYHBIX METOOB MpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMS.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHHU3aIllMd OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKU ), OMoCepHBIi.

JdemoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb Mosiekybl JJHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIE BEUIECTBA.

OyHKIMM BOABI M MHUHEpaAIbHBIX BEHIECTB B KieTke. lloanepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (NepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHUECKHE CBOMCTBAa OenkoB. buomoruueckue
GyHKUIHUU OENKOB.



depMeHTHI — OuWosiorudyeckue Kataiauszatopel. CTpoeHHe (epMmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTtb. KodepMmeHnTsl. Butamunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

YriueBompl:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a U J1e30KCHUpu003a),
aucaxapuipl  (caxaposa, JakTo3a) W monMcaxapuabl (Kpaxmall, TJIMKOTEH,
HeJUTI0I103a). bruonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuaer:  Tpurauuepunbl, dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPBHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Knerka kak menoctHas xuBasi cucremMa. OOmmMe mTPU3HAKK KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUS TpoKapuoTuueckor kieTku. Kierounas crenka Oakxrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHKIuu. [{uTormmasma u e
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
I30CcOMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJpUN u Tuiactul. Bunbl mmactun. HememOpaHHbIe
OpraHoOuJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUI0B KJIIETKU. Brirrouenus.

SAnpo — perynaropHsiii 1IeHTp KieTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIjia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XUMHYECKUMX DJJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuognveckass TadiauIa XUMHUYECKUX DIIEMEHTOB,
«CTpoeHue MoeKyIbl Boab», «brocuntes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue dpepmentay, «Hykmennosbie kuciotel. JJHK», «Ctpoenue mMonekyibi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHON KIIETKNY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIIETKU,
«CTpoeHue spa KIETKN», « YTIIEBOIAbD, «JIumuasn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

JlaGopaTopHblie n NpakTHYeCKHEe PadoThI:

JlaGopatopuas pabora Ne 1. «lM3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpoeHHS KJIETOK pacCTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMusIUs (TUIacCTHUEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CmeroBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emwsie. BausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciueryieHue BellecTB, BBbIJEICHUE U
AKKyMYJUPOBaHUE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeEHa.
['mukomus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. P dekTUBHOCTD
SHEPreTUYECcKOro oOMeHa.

Peaknun MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzamus reHetnueckod uHpopmanuu B KiIETKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpurnuus — Mmatpuubii cuaTe3 PHK. Tpancnauus — GuocunTes
Ooenka. Ortanbl TpaHcisiuuu. KomupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI W KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummyHnoaedunuta yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

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

Tabmumer 1 cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHUY,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «Crtpoenre u xuzHeHHbld nukia Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounblii 1uKkII, WM SKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBI HabOp — KapHOTHIL
JIMTITON THBIN U TalUIOUIHBIN XPOMOCOMHBIE Ha0OPHI. XpomaTumsl.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHAWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIeTKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U mososoe. Bunpl 6ecnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
criopooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHHUE
OpPraHU3MOB, €0 3HAYCHHE JJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHUS OT OECIOJIOrO.

Meito3. Craguu meino3a. IIpomecchl, nmpoucxoadiue Ha CTaguaX MeEnosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornuecknii CMbICT U
3HaYeHUE MeKo3a.

l'amerorenes — mnporecc oOpa3oBaHUS TIOJOBBIX KJIETOK Yy JKWBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKU. OOpa3oBaHHE U PAa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, AWIEKIIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKIETOK W CcrepMaro3ousoB. Oriog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBLHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAJIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienne, racTpyismus, opraHorene3. IloctamOpuoHanbHOE pasBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 LIBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpOEHHE TIOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii mukmy», «Pemnukanusa JTHK», «Murtos»,
«Metosy, «IIpsamoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MIEKOIUTAIOMINX U
4yesi0BeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3ouasl
MJICKONIUTAIOIIETOY, «SHIEeKIeTKka MiIeKonuTarmeroy, «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHUTHasE MOJEIb-alIuihuKanus «JleneHue KIeTKw», MOJEb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Micropus pa3BuThs reHETUKU. POk uronoruu
U SMOpPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. MeETOoIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[IUTOICHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATus. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIEHHbIE . MeHnenem.
MoHoruOpuHOe CKpelMBaHuEe. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHUPOBAaHMWS. 3aKOH PACHICIICHUS MPU3HAKOB.
l'unoresza unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  l{UTOreHeTHYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyollee ckpeniuBanue. Mcrnoap30BaHue aHaIU3UPYIOLIETO CKPEIUBaHUS
JUISL OTIPEJICSICHHS] TEHOTHIIA OCOOH.

CueryieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHYMBOCTH. BapualimoHHbIi psil M BapuallMOHHAsS KPUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUE€CTBEHHBIE NPU3HAKA U MX
HOopMa peakuuu. CBoricTBa MOANGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalnmoHHasi u3MeHUuBOCTh. Kitaccudukaius MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U Mpu4rHbI MyTauud. MyTareHHbie (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAOB B HacleAcTBEHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka wenoseka. Kapunorun wyenoBeka. OCHOBHBIE METONBI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKui, OJIM3HEOBBIN, IIMTOT€HETUYECKUH, OMOXUMUYECKUMH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHnHOE ONIPENIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-anamm3a. HacnencTtBenubie 3a0o0jeBaHUsS 4YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHAIBI
3JI0pOBOI0 00pa3a XKU3HH, TUArHOCTUKHU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUH T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMmoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHOPHUIHOE  CKpEIMBAaHHE MW €r0
IUTOr€HETUYECKAas: OCHOBa», «3aKOH pAaCIICIUIEHHS] M €ro LHUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHMCTOTHI  Tamer», «JurubpumHoe  CKpelrMBaHHEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHiuBaHus»,  «Mehosy,
«B3auMOIEeNCTBUE  AJUIENIBHBIX TI'€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YeJIOBEKa», «l'eHeThka mnoJia», «3aKOHOMEPHOCTH HAacJIel0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKka W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnoHHas H3MeH4YMBOCTH», «HacnmenoBanue pesyc-
(dakropa», «I'eHeTrka rpynn KpoBw», « MyTalmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJEIH-aNIUIMKAUN «MOHOTHOPUIHOE CKPELIMBAaHUE,
«Henonnoe nmomunupoBaHuey, «JuruOpumnoe ckpemnmuBanue», «llepexpécr



XpOMOCOM», MHUKPOCKOII M MHKpormpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiapbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpENapaTax.

Jlabopatopnas pabora Ne 6. «M3yuenue MoanpUKAIIMOHHON U3MEHUNBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PSJia U BAPUALIMOHHON KPUBOW.

JlaGoparopnas pabota Ne 7. «AHanu3 MyTamnuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknps Kak HayKa M IPOLECC. 3apPOKICHHUE CENEKIUH U JTOMECTUKALMS.
Yuyenne H. UW. BaBumoBa 0 1eHTpax MOPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEeHTpBhl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpoJia, ITaMM.

CoBpeMeHHbIE METOJIbI ceNeKIMU. MaccoBBIf U MHAMBUIYAJIbHBINA OTOOPHI B
CeJIeKUMU pacTeHUil M >KUBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelIMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYCHUE TOJUIIONAO0B. JlOCTMKEHHUS CENEKIMM PACTEHHM, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WHXKEHepHUs. OTalbl
co3nanusi pexomOuHantHo JIHK wu Tpancrennsix opranusmoB. Kiertounas
uxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHHUIA.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okomornuecknue W dTtudeckue  npodmembl. MO —  reHeTmyecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: kKapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ©. MiBaHoBay,
«llomumnongus», «OObEeKThl OuorexHonorum», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB JUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlabopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIBI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIOMOHHAA OHOJIOTHA.

[IpennoceuUlKu BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIFOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BrnusHue 3BONIOIMOHHON TEOpUH HAa pPa3BHTHE
OUOJIOrMH U APYTUX HAYK.

CeuzerenbcTBa  dBoMOLMU.  [aleOHTOIOTMYECKHE:  ITOCIEN0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEePEeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢ayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA W PA3IUYMUS SMOPHOHOB PpPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pPYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IlpeAnochlIKM BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHJIbI 3BOJIONUU BUJOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS W3MEHUYHBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ OCHOBHBIE TIOJIOKEHUS.

MukposBomronus. [Tonynsuus kak equHULA BUAA U 3BOJIIOLIMH.

JBroxymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTallmoOHHBINA
npouecc M KOMOWHATHBHAas HM3MEHYMBOCTH. [lomynslMOHHBIE BOJHBI U Jpeild
reHoB. M30Is1us 1 MUTrpanus.

EctecTBenHbIii oTOOp — HampaBusomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. [Ipumepsl
IPUCHOCOOJIEHUI y opraHu3MoB. ApoMop(h03bl U UAHOATANITALIUY.

Bun wu BupmooOpazoBanue. Kpurepuum Buga. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi. DPopMbl  HBONIONUU:  (PuiieTUYECKas, JIUBEPreHTHA,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTs 3BOMIOIUY.

[IpoucxoxaeHre OT HecneHAIU3UPOBAHHBIX IpenkoB. IIporpeccupyromas
crnenuain3anys. AJanTUBHAS pagualus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkensb, @. Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIn
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbr  OoprOBI  3a
cymectBoBanue», «EctecTtBeHHbIN 0TOOPY», «MHOrO00Opasue COpPTOB PACTCHUINY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «Uamoamantaummn», «OO0mas aereHepanus,
«/JIBmkymue cunbel 3Bofouuny, «Kapra-cxema wapmpyra mnyrtemectBas Y.
Hapsunay, «boppba 3a cymectBoBaHue», «lIpucmocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHuey, « IKOJIOTHIECKOE BUI000PA3OBAHUEY.

OO6opynoBaHKe: KOJJICKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
HAOOp IJIOOB M CeMsiH, KoyuieKius «l[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAsT MOJEIb
«CTpoeHue roIoBHOTO MO3ra MO3BOHOUYHBIX).

buoreorpaduyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTHU
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenp anmumkanus «llepexpécr
XpOMOCOM», BHaxHble Tmpemnaparbl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYIIKW», MUKpompenapat «/[po3odwmma» (Hopma, myTtanmuu GOpMbI KPBLILEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYEeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOrHIECKOMY
KPUTEPHUION.

JlabopatopHuas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE KU3HH Ha 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble TUIOTE3bI
BO3HUKHOBEHHUs KU3HM Ha 3emiie: a0uoreHe3 W NaHcnepMus. XuMUUYecKas
ABOMIOLMS. AOHOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON IBONMIOINK. HauanbHbIe Tanbl
ouosnornyeckoi sBomonuu. ['unoreza PHK-mMupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJIETKU. [lepBble KIETKM M WX 3BOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emsie mo spam M nepuojam. Kartapxeil. Apxelickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoAbl: KEeMOPUMCKUIA,
OPAOBUKCKUH, CUITYPUHUCKHUM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so30¥cKas apa ¥ €€ NeEPUOIbl: TPUACOBBIN, FOPCKUI, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOre€HOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa W TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBIIEHME, paclIBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckKoro Mupa Kak oOTpaxkeHue »53BoJtoluH. (OCHOBHBIE
CHUCTEMaTUYECKHE IPYNIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBEKa. AHTPOIIOJIOTHS KaK HayKa. PazBuTue rpeacraBlieHuil o
IIPOUCXOXKJIEHUU ueJoBeka. Meroabsl u3ydeHusl aHTpororesesa. CxoicTBa u
pa3nuyms 4es0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YeJIOBEKa.

HBwxkymme — cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUI TpyZa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKHU, YeIoBeK
yMmeneli, YenoBek mnpsamoxomamuid, YenoBek Heanaepranbckui, Yenosek
pasymubiii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne packl. OcCHOBHBbIE  OOJbIIME  pachkl:  €BPONEOUHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTAaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe COJHEUYHON CHCTEMEBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenbHas KieTka», <« KHBOTHas  KJeTKa»,
«IIpokapuornueckas kierka», «CoBpeMEHHasi CHCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHUE AHATOMHYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOT0 4elIOBeKa», «JlpeBHeimue moam», «lpeBHue moam», «llepBbie
COBpPEMEHHBIE JI0/IN», «YemoBeyecKue pach».

O6GopynoBanue:  Mysiku — «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYecKas Tabnuna, KoJuleKuus «Dopmbl
COXPaHHOCTH MUCKOIMAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHrne MCKOMAeMbIX OCTaTKOB PACTEHUHW U
KUBOTHBIX B KOJUJIEKIIUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpY:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3ajau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHA.

Okonornueckue (aktopel. Knaccupukanus 3K0JIOrMUECKUX (AaKTOPOB:
abuoTuyeckre, OMOTHYECKHE U AaHTPOIOTeHHble. JIeiicTBHE SKOJIOTrHYEeCKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHOCTh. DoTonepuoansm.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckne  daktopel.  Bumbpl  OMOTHYECKHMX  B3aUMOJCHCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAaueHHE OWMOTHMYECKUX B3aUMOJEWUCTBHM JI CYIIECTBOBAHUSA
OpraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyssauud. (OCHOBHBIE TMOKa3aTenau
MNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[uHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ perysius.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, D. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponnsie 30HbI 3emiun», «Cpeapl oOUTaHUSA
opranusMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUUU UHPY30puu-Ty Ppenbkuy, «Iluiesbie nenm».

JlabopaTopHblie M IpaKkTHYecKUue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne 0cCOOEHHOCTH PAaCTEHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas padota Ne 2. «IToacu€r MIOTHOCTH MONYJIALMNA pa3HbIX BUJIOB
pacTeHUI.

Tema 4. Coo011ecTBa M YKOJOTrHYECKHE CHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBA3U B
OuoIeHO3E.

Dkosoruueckue cuctembl (dkocucreMbl). IloHatue o006 »3KocucTeMe U
ouoreorneHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: IPOIYIICHTHI,



KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU OKOCUCTEMBI. [luiieBbie LEeNMM U CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKUHUA. OKOJIOTHYECKUE
OUPaMUIBL:  TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOWCTBA DKOCHCTEM:
YCTOWYMBOCTB, CAMOPETYJIALMS, pa3BuThe. CyKLIeccHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3noobpaszue kak QakTop ycroiunBocTH 3kKocucteM. CoxpaHeHUE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHulibl, coctaB U CTpyKTypa
ouochepnl. XKuBoe BemecTBO U ero QyHkuuu. OcodbeHHOCTH Ouochepbl Kak
r7100ambHOM SKOCHCTEMBl. JlMHAMUYeckoe paBHOBECHME W oOOpaTHas CBs3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXUMUYECKUE LIUKIIBI JIEMEHTOB (yIiepoa,
azota). 30HAIbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
['moGanbHBIC 2KOTOTHYECKUE TTPOOIEMEL.

CocymiecTBoBaHue MPUPOIBI u YeJI0BEUYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa yCcTOM4MBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPABJICHHUS] TMPUPOJIHBIMU pEcypcaMu M MX HCHOoNb30BaHue. JlocTuxkeHus
OHMOJIOTMHU U OXpaHa NPUPOJIBI.

JdemoHcTpanuu:

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

Tabmuiel 1 cxembl: «llumeBble nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpuponubie coobmecTBa», «llenu nuTaHus», «IKOJOTHYECKash MHUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOocHCTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHsie
AHTPOIIOTCHHbIE  BO3ACHCTBUS Ha TOpUPOAY», «Baxkueliue HMCTOYHUKU
3arpsi3HEHMs] BO3JyXa W IPYHTOBBIX BO», «IlouBa — BaxkHEHIIass COCTaBISAIOLIAs
ouocdepo», «Paktopbl aerpaganuu mousy, «llapHukoBed 3PderT», «DaKTOphI
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mofenb-anmuuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacturenbHbIe coO0IIECTBaY, KOUICKINH «broneHo3y», «Bpenurenun BakHEHIIIIX
CEIbCKOXO3SIMCTBEHHBIX  KYIbTYyp», Trepbdapuu W KOJUICKIMUM PACTCHUH U
KUBOTHBIX, MPUHAJIEKAIIME K Pa3HBIM SKOJOTUYECKUM TpymrnaM OJHOIO BHJA,



Kpacnas xnura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalOTCs TpeOOBaHUS K pe3yjibTaTam
OCBOEHHUS  OOYyYalIIUMHUCA TporpaMM cpeiaHero oOimero  oOpa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJ/IBTATDBI

B cTpykType JIHYHOCTHBIX PE3yJbTATOB OCBOCHHUS MpeaMeTa «bHOoJIOrus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHHWE OOYYaIOIMMUCS POCCHUHCKON
rpaXxJaHCKOM MAECHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONpPEACJICHUIO, HalMyue MOTUBAIlUM K OOy4YeHUI0  OuOJIOTUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUN JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buojorus» AOCTUTalOTCS B
CAUHCTBE YYEOHOM M BOCIHUTATEIHHOM JIEITEIHBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSMH, TPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUSI W CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MMOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpoJie U
OKpYKaroleu cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUsS YydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpPHMEHTAIlMl, TIO3UTHBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIHMX
TPaIUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA IEITEIBHOCTH B MPOIECCE peai3alli OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00yYaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTUTYLHOHHBIX MpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IMPU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TIO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K T'YMAHUTApPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW SI3bIK M KYJBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIECINIO U MaMSITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeiHas yOoexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3ammute (OTeuecTtsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJAa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTpEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOW JTUYHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOIMOHAJIBHOTO 0J1aroNoJyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpa3a >KHU3HU
(310poBO€  TUTaHME, COOJIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
COTAaHCHPOBAHHBIN PEKUM 3aHIATHH © OTABIXa, peryispHas (u3nvecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE IEHHOCTH TMPaBWJI HHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CHUTYaIIHSX, YTPOXKAIOIINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATUS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KypeHHs);

6) Tpy10BOr0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTePCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOHN JESITCIBHOCTH TEXHOJOTHYECKOW W COIHMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cdepam npodhecCHOHANbHONU JeATEIbHOCTH, YMEHUE
COBEpIlAaTh OCO3HAHHBIA BBIOOP Oyaymed npodeccun U peaan30BbIBATH
CcOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CamM0OOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMSA

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYphl: NPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYIIKOB UM OIIGHKM UX BO3MOXHBIX TOCJIEACTBUN IS
OKPYKaroUIEH CPEbI;

OCO3HaHME TJI00ATIBHOTO XapaKTepa KOJOTHYECKUX MpoOieM U MyTed ux
pereHuS;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble TMPU HU3YUYEHUU OUOJIOTHUU
3HAHUST W YMEHUS TpU PEHICHUH TPoOJeM, CBS3aHHBIX C palMOHAIbHBIM
PUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TMpaBW  TOBEJACHUS B IPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHCHUE pPABHOBECHS B OKOCHCTEMAax, OXPaHY BHIIOB,
IKOCHCTEM, OHOChEpPHI);



AKTUBHOE  HEINpHUATUE JEUCTBUHM, NPUHOCIIIMX Bpel  OKPYKAIOLIEH
IPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPEINPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJUYUe PAa3BUTOrO SKOJIOTMYECKOr0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIIBHOM
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTMYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIUAJOre
KyJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aMMOJICHCTBUSI MEXKTY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKku OWOJOTMM Kak HAyKd, OCO3HaHUA €€ poJu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o01lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaeM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUM JUISI COBPEMEHHOM NMBWIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIlaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTHMYECKUX 3HAHUM B IEIAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
NpU U3YYEHUU OUOJIOTUH;

MOHUMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4yaeMble 3HaHWS [JIs aHajdu3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIFOUEHHMs] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCHOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS
peuieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAYYHOW MAESATEIbHOCTU, TOTOBHOCTh OCYIIECTBISATH
MIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTD NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSMH.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera «buomorusy
BKJIFOUAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKaroUIre
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, HayYHbIH (paKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE,  HAOJIOJICHHE, WU3MEpPEHHE, OKCIEPUMEHT U  JIPYTrux),
yHUBEpCAJIbHbIE y4eOHbIe JAeHCTBHS (ITO3HABaTEJbHbIC, KOMMYHHKATUBHBIE,

pEryJsTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXxcs, CIOCOOHOCTh
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE ydeOHbIE JIEHWCTBUA B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3yNbTaTbl OCBOEHHS NPOrPAMMBbI CPEAHET0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMoOCTOSITENIbHO  (OpMyNHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM IPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHMUsI, KjIaccuuKaiuu, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTEPHbIE MPHU3HAKH, YCTAHABIMBATH
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIEISAMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKUBOW IPUPOJBL,

CTPOUTH JIOTMYECKHE PacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBAEMBbIX
SBJICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtsa  JuIs IIPEACTABIICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEUMH  Pa3HOrO0  poAd,  BBUIBICHHBIX B Pas3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHHs] MPOOJIEMbl C Y4ETOM aHAlIM3a MMEIOIIUXCS
MaTepHUaJIbHBIX U HEMAaTEepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMOJIEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIIEHUE ITPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE eCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIILCKON U MPOESKTHOM JESITEIIbHOCTH,
HaBbIKAMM  pa3penieHus npoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh pPa3IWYHbIE BUJbl JEITEIBHOCTH I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpHpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (OopMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U AKU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI IJIs J0KAa3aTelbCTBA
CBOMX YTBEPXKICHMI, 3a1aBaTh NapAMETPbI U KPUTEPHUH PELICHMUS;

aHAIM3UPOBAaTh TOJYYEHHbIE B XOJI€ pEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH LIE€JICHANPABICHHBIM MOUCK TMEpPeHOca CPEJCTB M CIOCOOOB
NENCTBUA B MPOPECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjaratb OPUTHHAIBHBIE MOJIXOJbl U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTO
nocoOus, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEpHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHamu3upoBaTh



UHGOPMAITUIO PA3TMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpOpManny, HEOOXOAUMOM ISl BBHITIOTHEHUS YYeOHBIX
3a/ay;

npuoOOpeTaTh OMNBIT HCHOIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpeICTaBICHUS
ouosornyeckor uHbopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu pabdoTe C
OMOJOTMYECKOM HMH(pOpMalMe: MPUMEHATh XHUMHUYECKUe, (usnyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOPMYJbI, aO00peBHaTypy, HOMEHKIATYDY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTrJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwu,
UH(OPMALMOHHOW 0€30MTaCHOCTH JINYHOCTH.

OgyageHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOmenme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHM MO CYIIECTBY OOCYX AaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpejiaraéMon
3aJlauM, YYUTHIBAaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYallUH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEpEHUs JIPYTUX JIOJIEH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpeKTHOU popme (opMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBbHON
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH Y4eOHOIl 3a1auu;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJieHA KOJJIEKTUBA;



IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacupenensiaTh pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI paboThI;

OIICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYaCTHHKA KOMAaHJbl B
oO1uit pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IIPOCKTHI, OIEHWBATh UJEH C TMO3UIMU HOBU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIECHWE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpoOieM U HX
pEIIeHNs B )KU3HEHHBIX U YICOHBIX CUTYAITUSX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATENBbHYIO ACSITEIbHOCTD, BBISBISAThH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pEIIeHHs M[poOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHU;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pPa3HBIX 00JIACTSX 3HAHMM, IMOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENHbHOM  pedJieKCUH  KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IPOILIECCOB, HX pE3YJbTAaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI PeQIEKCUU IJIs OLEHKH CUTyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

OPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENBHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO 3HAHMM, BUIbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX y4eOHBIX CUTYallUsX, a TaKXKe B peabHBIX
KU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmerHbie
pe3yabTaThl MPEACTABICHBI IO roAaM 00yUeHHUs.

[IpenmeTHble pe3ysbTaThl OCBOCHMS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIIEHUS KU3HEHHBIX 3371a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOIMYECKUX TEPMHHOB M MOHSITHIA:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M NPEeBpallCHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisilus), ypoBHEBAs OpPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOM3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHWE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasg JOorMa MOJEKyJsipHON Ouosorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTrooOpas3usi u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUM, OpPraHu3alus W TPOBEJICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMIKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMU BEJIMYMHAMH, OOBICHEHHE IOTYYEHHBIX



pEe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAyYHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

yYMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MpPEBpAlICHHs] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeNo03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBIC 3HAHUS A1 OOBSACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LEeJpl0 obOecriedeHus 0e30IacCHOCTU CBOETO 3J0POBbsI U 3J10pOBbS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHUMaHuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOU Oouonoruu  u OMOTEXHOJNIOTMH Uil  PalMOHAIBHOTO
IPUPOAOIIOIB30BaHNS;

YMEHHME pellaTh »JJIEMEHTApHblE TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MPEICKa3aHMsl HACIEAOBAHUS MPU3HAKOB Y
OpraHu3MOB;

YMEHME BBINOIHATH J1a0OpaTOPHBIE M IpakTUYECKHe pPaldoThl, COOIOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYAOBaHUEM;

yMEHUE KPUTHYECKHM OLEHUBATh M HHTEPHIPETHPOBATH HH(GOPMALUIO
OMOJIOTUYECKOTO  COJAEP)KAHMSI, BKIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCcOBOM MH(OpMALUY, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBAaHUI B OHOJIOTHH,
MeJUIHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMoJIOTHYEeCcKyr0 MHGOPMAIINIO U3 HECKOJIbKHX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN annapar OMOJIOrHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHHI O MECTE M POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HayYHOW KapTHHBI MUpPAa M HAYYHOIO MMPOBO33PEHMs, O BKJIaJ€ POCCUHCKHUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEeLIEHUs dKU3HEHHBIX 3371a4;

YMEHHE pACKpbIBaTh COJAEpKaHHE OHUOJIOrMYECKUX TEPMHHOB M TOHITHIA:
BUJI, MOMYJIALNSA, TeHO()OHA, SBOIIONUS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIIOLINH,
IPUCIIOCOOJIEHHOCTh OPraHMU3MOB, BHMJI000PAa30BaHME, HKOJIOTMUYECKHE (DAKTOPHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaAHUA,
AKOJIOTHYECKas MupaMua, OuoreoeHos, ouocdepa;

yMEHUE Hu3aratb OWOJOrMYecKue Teopuu (dBONIONMOHHAs Teopus Y.
JlapBruHa, CHHTETHYECKass TEOPHUsl HBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTPEICIIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
ONMUCAHUE KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKKH CTPOCHUS OHOJOTUYECKUX
O00OBEKTOB: BWJIOB, TMOMYJSIHUN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHI000pa30BaHMs, MPUCTIOCOOIEHHOCTH
OpTraHU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUU B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHYECKHX
UKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH IMOJYyUYECHHBIC 3HAHUS JJI1 OOBACHEHUS OMOJOTHUYECKUX
MIPOLECCOB U SIBJICHUU, JJISl NMPUHATUS NPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOJIIOIEHHS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
NPUPOJIHON cpejie, MOHMMAHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTMH 1711 PALIMOHAIILHOTO TPUPOAOIIONb30BaHNUS;

yMEHUE peliaTh dJeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMaX (1IN MUTaHUS);

YMEHHE BBINOJHATH JA0OPATOPHBIE W MPaKTHYECKUE pPadoThl, COOJIOAATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HWHGOPMAIIIIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAaCCOBOM MHGPOPMAIIMK, HAYYHO-TTOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaThb  IJ00ajdbHbIE  HJKOJOTMYECKHE  MIPOOJIEMbI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast OMOJIOTHYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Konrtpoasnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [JOK
1 b 2 0.5
HONOTHA Rax Hayxa https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI 1 UX OpraHu3alus 1 bubmmorexa [IOK
p t https://m.edsoo.ru/7f41c292
bu6mmoreka [{OK
X i 1 1
3 AMUYECKUN COCTaB U CTPOECHUE KIETKU 8 https://m.edsoo.ru/7f41¢292
4 KusHenesaTeabHOCTh KIETKU 6 bubmorexa LHOK
https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHME U MHIUBUAYATBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M UBMEHYHUBOCTH 2 1 15 bubmuoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknus opranu3mMoB. OCHOBBI 3 bubnnorexa [HOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSCPBHOS BpeMi https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 34 2 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

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/mn P Kontpousnbie | IIpakTnueckue (1upp )
NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
I IBOMIOUMOHHAA GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE XKU3HU HA 9 1 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpY>Karolas cpeaa 5 1 bubmorexa HOK
P Py H pex https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 1
Coo011ecTBa M SKOJOTHYECKHE CHCTEMBI 9 https://m.edsoo.ru/ 741 cc74
bu6nuoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHsI 0CHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CchopMupoBaHHOCTh 3HAHUM O MecTe W pOJU OHOJOTMH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouonorun; (HyHKIIMOHATFHOM TPAMOTHOCTH YeNOBEKa [JISl PEIleHUs

KU3HCHHBIX 3ada4

YMeHHe pacKphiBaTh COJAEpKAaHWE OWOJIOTHYECKUX TEPMHUHOB H
MOHSATUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0om3M (OOMEH BEIIECTB H
IIPEBpALCHUE DJHEPruM), TIOMEOcTa3 (CaMOperyJsius), YpOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PETPOTYKITHS),

HaACJICACTBCHHOCTb, UIBMCHYHUBOCTb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYecKre TEOpHH (KIETOYHasi, XpOMOCOMHas,
MyTaimoHHas ), 3akonbl (I'. Menngens, T. Moprana, H.W1. BaBunoBa) u
ydeHus (0 IeHTpax MHOTrooOpas3usi M TNPOUCXOKICHHS KYJIbTYPHBIX
pactennii H.J1. BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

KHNBBIM CUCTCMaM

VYMeHue BHageTb METOdaMHU HAay4YHOT'O TIIO3HAHUSA B Onoyorun
(Ha6J’IIOI[€HI/Ie U OIIMCAHHEC JKHBBIX CHUCTEM, IIPOUCCCOB H ﬂBJICHI/II;'I;
opraHu3anmnsa u IMPOBCACHUEC OHOJIOrHYSCKOI0 OKCIICPUMCEHTA,
BBIABMKCHUC TUIIOTEC3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HUCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHUE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopm“l U 3aKOHOB; YMCHHUC

ACJIaTb BBIBOABI HA OCHOBAHHHU IMOJTYYCHHBIX pe?,y.]'II)TaTOB)

10 KVIACC

Kon
MpoBepsAeMOro
pe3yJbTarTa

1

2

3

4

5

VMeHue BBIACISATh CYIICCTBEHHbIC TMPHU3HAKH BHPYCOB, KIETOK
MMPOKapuoT W OBYKaApHUOT, OOAHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpPraHW3MOB;  OCOOGHHOCTH TMpPOLIECCOB OOMEHa  BEIIECTB U
OpEeBpaIleHUs] SHEPTUU B KiIETKe, (OTOCHHTE3a, IUIACTHYECKOTO H
OHEPreTUYecKOro  OoOMeHa,  XeMOCHHTE3a,  MHUTO3a,  Melo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, WHIAWBUAYAJIbHOI'O Pa3sBUTHUA

opranusma (OHTOI'€HE3)




VYMenne INPUMCHATH ITOJIYUCHHBIC 3HaHUA JJIsA 00BSICHEHHS

OHMOJIOTMYECKHUX TMPOILECCOB W SIBJICHHMA, JJISi MPUHATHUS MPAKTUICCKUX
pelIeHri B MOBCEHEBHOM JKU3HHU B IENSAX oOecreueHus 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPaMOTHOTO OKpYXaroIlllell  IPUPOIHOU

IIOBCICHUA B cpeac,

IIOHMMaHHC HGO6XO[[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouonorun W OHMOTEXHOJOTHI AJIL paliluOHAJIBHOT O

MPUPOIONIOIB30BAHUS

YMeHue pemaTrh 3JIEMEHTapHbIE T€HETUYECKHE 3aJaud Ha MOHO- U
JUTHOpHUIHOE CKpPEIMBaHUE, CIEIJIEHHOE HAacJelI0BaHUE; COCTaBIATh
CXeMbl ~ MOHOTHOPHJIHOTO

CKpClIIuBaHUA JUIS MNpeaACKa3saHus

HACJICAOBaHHUA IIPU3HAKOB Y OPpTaHHU3MOB

YMeHHne BBIONHATH J1a0OpaTOpHbIE M MPAKTHYECKHE PabOTHI,

cobmogarh mpaBwia mpu pabore ¢ ydyeOHbBIM UM J1a0OpaTOPHBIM

000py10BaHHEM

YMeHHue KpUTHYECKH OLEHHMBATh U HMHTEPIPETUPOBaTh MH(OpMAIUIO
OMOJIOrMYECKOT0 COJIEpKaHMsl, BKIHOYAOLIYIO IICEBJOHAYYHbIE 3HAHMS
U3 pa3inuuHbIX UCTOYHUKOB (CMMU, HayuHO-ONYJIsipHbIE MaTepUalbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUM B OHONIOTHUH,

MCAUMIINHE, OHMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIICHMS,
000011251 OMOJIOTHUECKYIO WH()OPMAITUIO M3 HECKOJbKHUX MCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHATHHHBIN ammapar ouooruu

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOMM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUK O MECT€ U POJM OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonorun; (HyHKIMOHAILHOW TPAMOTHOCTH YENIOBEKa JJISl PEIleHUs

JKHN3HCHHBIX 3aJ1a4

YMmenue PaCKpbIBaTh COACPIKAHUC OMOJIOTUYECKUX TCPMHUHOB U

MOHATUIN: BUJ, TOIYJAIUSA, TEHOMOH ], SBOJIONHUS, IBHUIKYIIHE CHIIBI




(dakTops) ABOJTIOIINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BHUI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
MPOAYIICHTBI, KOHCYMEHTBI,  PCIYyLEHThI,  ICMA  [UTAHUS,

AKOJIOTHYECKasl MMpaMuia, OMoreorieHo3, onochepa

YMeHue uznaraTb OMOJOTHYECKUE TEOpUU (3BONIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiieBoro cxonacrtsa K.M. bapa, yepenosanus
IVIaBHBIX HampasieHui u nytei spomtonuu A.H. CeBeprioBa, yueHus o
oumochepe B.M.  Bepnauckoro), ompenenasTh  TPaHUIBl  HX

IMPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIAAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HabmroIeHNe W OIMCAaHMUE >KUBBIX CUCTEM, IPOIIECCOB U SIBICHUU;
OpraHm3anysi W TPOBEJEHUE OHMOJOTHYECKOTO  JKCIIEPUMEHTA,
BBIBIDKGHHWE  TUIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXIY
HCCIIelyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TOJYUYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbBI HAa OCHOBAHUU MOJTYYCHHBIX pe3yJIbTaTOB)

YMeHue BBIJIEIIATh CYILIECTBCHHBIE IIPU3HAKU CTPOCHHUS
OMOJIOTUYECKUX  OOBEKTOB: BHMJOB, MOMYJSIIMH, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOre€OLEHO30B M  IKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEACTBEHHON W3MEHYHMBOCTH,
€CTeCTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHMUECKHX (DAaKTOpPOB Ha OpPraHU3MBI,
IIEPEHOCa BEUIECTB U MTOTOKA SHEPTUU B DKOCUCTEMAX, aHTPOIIOI€HHBIX
M3MEHEHUHN B SKOCHCTEMAX CBOEM MECTHOCTH, KPyTOBOPOTA BEUIECTB U

OMOTCOXMMHUYECKHX ITHKIIOB B Onochepe

VYMmenne IIPHUMCHATH IMMOJTYYCHHBIC 3HAHUA JJISL 00BsICHEHUS
61/IOHOFI/I‘-I€CKI/IX nmponeccoB u SIBJIGHPIfl, AJId TIPUHATHUSA TMPAKTHYCCKUX
pelIeHni B MOBCEHEBHOM JKU3HHU B IENSAX oOecrieueHus 6€30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
rPaMOTHOTO  TOBEACHUS B  OKPYXaKMIEH MPUPOJAHON  Cpene;
IIOHUMAaHHUEC H€06XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KQHI/Iﬁ

COBpeMCHHOﬁ ouomoruu IJI1 palflMOHAJIBHOTO IPUPOAOIIOJIBE30BaAHUS

YMmenue pemaTh 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4u, COCTaBJIATb

CXEMBI IICPEHOCA BCUICCTB U SOHCPIMU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBIMONHATH J1A0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmroiaTh TpaBuja Tpu padboTe ¢ y4eOHBIM H JTaOOpPaTOPHBIM

o0opyI0BaHHEM




YMeHue KpUTHUECKH OLEHUBATh W HUHTEPIPETUPOBATH HMH(OPMALIHIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UcToyHNKOB (CMU, Hay4HO-TIOMYJIsIpHBIE MaTepHabl);

? paccMaTpuBaTh ri100anbHbIe 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULIHIO
YMeHue co3naBath COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHMS,
10 00001mast 6MONIOTUYECKy0 HH(POPMALIUIO U3 HECKOJIBKUX HCTOUYHHUKOB,

I'paMOTHO HCII0JIB30BAThH MMOHATUHHBIHA alrIapar OHOJIOrUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAaHUSA

buonorusa xak Hayka

1.1

buonorus — wayka o xwuBoil mpupone. Ponp Ouonorun B (QopMHpOBaHUU

COBPEMEHHOW HayYHOU KapTHUHBI Mupa. CrucTemMa OMOIOTHYECKUX HAYK

1.2

MeTtoapl MO3HaHUS KUBOM MpUpPOAbl (HAOIIOAEHHE, SKCIEPUMEHT, OMHCAHUE,
U3MEpeHne, KIacCUpUKAIMi, MOJCIUPOBAaHUE, CTaTHCTUYeCKas o0paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI U UX opraHu3anus

2.1

JKuBbie cuctembpl (OMOCHUCTEMBI) KaK TpeaMeT u3ydeHnus Ouonoruu. CBoiicTBa

O6uocucTeM U UX pa3HooOpaszue

2.2

YpoBHM OpraHu3ali OHOCHUCTEM: MOJICKYJISIPHO-TEHETUYECKUH, KIICTOUYHBIH,

OpraHU3MEHHBIH, MOMYIALIUOHHO-BUOBON, SKOCUCTEMHBIN, OrochepHbIi

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHYECKUM COCTaB KJICTKHM. XHMHYECKHE DJICMEHTHI: MaKpO3JICMCHTHI,
MHUKPOIJICMECHTEL. Bo/:[a N MHHCPAJIbHBIC BCIICCTBA. (DYHKHI/II/I BOObI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HozmepncaHHe OCMOTHYECKOTr0 OanaHca

3.2

benku. CoctaB u crpoeHue OenKkoB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3ameHnMble ¥ 3aMEHUMBIE AMHHOKHCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YpoBHH CTPYKTYpbl O€IKOBOI MOJIEKYJIbl (IepBUYHASL, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYEcKHe CcBoiicTBa OenkoB. buonornueckue
¢GbyHKIUN OEIKOB.

®epmeHTHl — OHoOJOrHuYecKkue KatanuzaTopbl. CTpoeHne (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneuuduynoctb. Kodepmentsl. Burtamuubpl. OTnuuuns

(bepMeHTOB OT HCOPIraHNMYCCKUX KaTaJlu3aToOpoB
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VYraeBoasl: MOHOCaxapuabl (IVIIOKO3a, pubo3a U Ae30Kcupubo03a), Aucaxapubl
(caxapo3a, JakTo3a) W TMoOJUcaxapuibl (Kpaxmai, TJIHWKOTEH, IeJIII0JI03a).
Bronorndeckne GyHKINHU YTIE€BOIOB.

Jlununel:  Tpurnuuepuabl, — crepounsl,  ¢dochomunuasl.  'mapodunbHo-
ruapodoOHble cBolicTBa. buomormueckue ¢yHknuum aunumoB. CpaBHeHHE

YIJ1€Bod0B, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU

34

Hyxneunoseie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX




kucior. Crtpoenne u (ynkmuu JHK. Ctpoenne m ¢dynkmuum PHK. ATO:

CTpoeHue U (QyHKIMU

3.5

[utosorus — Hayka o kierke. Kierounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Knerka kak menoctHas >kuBasi cucrema. OOIue MpU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynsl JJHK kak remernueckuii ammapat, cuctema

cuHTe3a Oelika

3.7

Tunbsl KIeTOK: dyKapuoTUyeckas U mpokapuorudeckas. OCOOEHHOCTH CTPOSHUS
MpoKapuoTHueckoi  kieTku. Kierounas crenka Oakrtepuit. CtpoeHHe
JyKapuOTHUECKOM KJeTKU. OCHOBHBIC OTJIMYMSI PACTUTEIHHOM, XUBOTHOW M

IpUOHOM KIIETKU

3.8

IIoBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, TJMKOKAIMKC, HX
¢ynkuun. [Inazmarndeckas memOpana, e€ cBoiicTBa U pyHkimu. Llutonnaszma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIBl KJIETKU: DHIOMIa3MaTHYeCcKas CeTh
(BIIC), ammapar T'ombmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, TIIACTUAbl. [IponcxokIeHne MUTOXOHAPHUA W IIacTui. Buubl
wiactu. HememOpaHHbIE OpraHoMIIbl KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoOu OB KJICTKH. Bxmouenus

3.9

Snpo — perynsaTopHblil HeHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BeliecTB B KJIETKe

}KI/ISHGI[CHTCJ'II)HOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM META00JdM3M. ACCUMUIAIUA (TUIACTUYECKHH OOMEH) H
JTUCCUMUIISIINASA (PHEPTETUYECKUA OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHsiid. Posb

q)epMCHTOB B 00OMeHe BCHICCTB U IIPCBPAICHUN SHCPI'UU B KJICTKC

4.2

dotocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun GoTocunTesa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a I JKU3HH Ha 3emIe.
Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 U CIOCOOBI TIOBBIIIEHUS €r0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTECHHM.

XeMocuHTe3. XEMOCHUHTE3UpYIole OaKTepuH. 3HAaueHHE XEMOCHHTEe3a JUIs

JKU3HU Ha 3emie

4.3

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIeCTB, BbIACTICHHE U
aKKyMYyJINDOBaHME OHHEPruM B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucimopoaHoe OKUCIIEHHE, WIH KJIETOYHOE

npixanue. DPPEeKTUBHOCT YHEPTeTUIECKOT0 OOMEHa
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Peakiun marpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanmnszanus

TeHETHYECKOMN I/IH(I)OpMaI_II/II/I B KieTKe. I'@HeTHYecKHil KOJ M €ro CBOMCTBA.




Tpanckpunius — matpuunslii cunre3 PHK. Tpancmsiuust — 6uocunTe3 Oenka.

KoaupoBanue amuHokucaoT. Pob pubocom B OnocunTe3e Oeka

4.5

Hexnerounsie ¢opmbl ku3HM — BHpYCHL. Mctopus oTkpeitusi BupycoB (/..
WBanoBckuii). OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIHHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHHMH, J>XKUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedunmra genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHUIMA

PasmMHOXEeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Tponecchl, mporekatonue B MHTEpdasze. Permnukanus — peakius MaTpHYHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HabOp — KapHOTHIL
JIumIouIHBIAE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HUHAUBUIAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierkn — wmuto3. Craaum mutos3a. IIpoueccel, mpoucxopsiue Ha

PAa3HBIX CTAAUAX MUTO3A. buronorunyeckuii CMBICII MUTO3a

5.2

@®opMbl pa3MHOKEHHUsI OpraHu3MoOB: Oecnojoe W mojioBoe. Buabl Oecnosoro
pPa3MHOXKEHHUA: JIeJIeHHE HaJBOE€, IIOYKOBAaHHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKCHHUE. HckyccTBEeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIs1 CCIICKIUN
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[TooBo€ pa3zMHOXKEHUE, €T0 OTJIMYUS OT OECIIONIOTO.
Meiio3z. Cragum wmeiio3a. Ilpoueccsl, mpoucxoisume Ha CTaausIX MeHo3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICa

3HaYEeHNE MEN03a

54

I"ameTorenes — mporecc 006pa3oBaHUs MOJIOBBIX KJIETOK y KHBOTHBIX. [lo1oBEIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. 06pa303aHHe N Ppa3BUTHC MOJOBBIX KJIIETOK —
raMmer (CrepMaTo30uj, SUleKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUA ﬂﬁHCKHeTOK " ClICpMaTO30MU a0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WnauBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHANIbHOE  Pa3BUTHE
(amOpuorenes). DTarbl SMOPHOHATLHOTO PA3BUTHS Y MTO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyisinus, opraHorenes. [locramOproHansHoe pa3BuThe. THIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMOe, HempsiMoe (TMuuHOYHOe). BrusHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB; (DaKTOpBI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOT€HE3 IBETKOBOT'O PACTCHUS: CTPOCHUE CEMCHH,

CTaluu pa3BUTUSA

HaC.HGIICTBCHHOCTB U USMCHYUBOCTb OPTraHU3MOB




6.1

[Ipenmer u 3agaun resetuku. Vicropus pa3sBuTus reHETUKHA. Bknan poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeETonbl TI'eHETUKU
(rubpu10I0TNYECKUH, LIUTOT€HETUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUA).
OcHoOBHbIE TeHETHYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, UCIIONIb3yeMasl B

CXeMax CKpEeIINBAHUI

6.2

3aKOHOMEPHOCTH HAacjedOBaHUsI MPU3HAKOB, ycTaHOBIeHHbIe ['. Menpaenem.
MoHOrHOpUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpasus THOPHIIOB IIEPBOTO
nokosieHus. IlpaBuino 1noMHHMpOBaHMs. 3aKOH pacIICIUIEHUS IIPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuaHoe cKpeliMBaHue. 3aKOH HE3aBUCHMOTO HACJEIOBaHUS IMPU3HAKOB.
[{utroreHeTnyeckue OCHOBBI JIUTHOPUIHOTO CKpPEIIMBAHUS. AHAIU3UPYIOIIEE
ckpeuBanue.  Mcnonp30BaHME — aHANM3UPYIOMIETO  CKPELIMBAHMS — JJIA

OIIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnefoBaHue mpu3HakoB. Pabota T. Moprana no cuersieHHOMY
HACJIEIOBaHUIO TreHoB. HapylieHwe cueruieHuss TeHOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetnka nona. XpoMOCOMHOE OIpeAeNieHHE MoJjia. AYTOCOMBI M TOJIOBBIE
XxpoMocoMmbl. ['oMorametHele M TeTeporamMeTHble opraHu3mbl. HaciemoBanue

IMPU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACJEICTBEHHAs.
Ponep  cpenpl B HEHAcIEACTBEHHOM  HM3MEHYUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(UKAIIMOHHONH HW3MEHYMBOCTH. BapHallmoHHBIA psig M BapHallMOHHAsS
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE M Ka4ECTBEHHBIE

MPHU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(UKAIIMOHHOW H3MEHYUBOCTH

6.5

HacnencrBennasi, wWiM TeHOTUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAs
W3MEHUYMBOCTb. Melo3 U TOJIOBOM Ipoliecc — OCHOBAa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTalMoOHHas W3MEHYMBOCTh. Kiaccupukamuss MyTamui:
TEHHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NMpUYMHBI MyTauuid. MyrareHHbie
(hakTOphl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoCcTH H.1.

BasuiioBa

6.6

I'eneruka wyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BeKa: TeHEaAIOTHYECKUI, OJIM3HEIIOBBIH, IIUTOrCHETUYCCKUM,
OMOXMMHYECKHUN, MOJEeKyIsIpHO-TeHeTudecKkuil. CoBpeMEHHOE OmpeelieHue
TE€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
rmomompio [II[P-ananm3a. HacnencrBenHnple 3a0ojieBaHUs 4YeIOBEKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIIEACTBEHHOW MPEIPaCIIONIOKEHHOCTHIO, XPOMOCOMHEIE

oone3nn. CoMaTHYeCKHE U T CHCPATHUBHLIC MYTAllUH. HpI/IHI_[I/Il'ILI 340pOBOIO




O6p333 KHU3HHU, AUArHOCTHUKH, HpO(bI/IJ'IaKTHKI/I U JICHCHUA TCHCTHUUYCCKUX
0ome3neil. MeanKo-reHeTUYeCKOe KOHCYJIbTUPOBAHNE. 3HAYCHUE MEIUIIMHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH IT'CHCTUYICCKUX 3a00JIeBaHUI YeJIOBEKa

CCJ'ICKL[I/I}I OpraHnu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apoKIEHUE CEeNeKUUH U JTOMECTUKALIMS.
Yuenne H.M. BaBunoBa o0 T1ieHTpaxX NPOUCXOXKICHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKICHHS JOMAIIHUX KUBOTHBIX. COpT,

MOpo/a, IMTaMM

7.2

CoBpeMeHHBIE METOJIbI CEeJNEKIUU. MacCOBBI W WHAWBUAYAIbHBIH OTOOPHI B
CEJIEKIIMM DPACTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHI. Yuctas nuHus. CKpeluBaHUE YHCTBIX JIMHHM.
I'etepo3uc, nnu rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rulpuamzauus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
[IOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMS CEJIEKLIUU DPACTCHUM, >KUBOTHBIX H

MUKPOOPIraHu3mMOB

7.3

buorexHonoruss kak oOTpacib IPOU3BOJACTBA. ['€HHas MHXKEHEpUs. OTallbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennpix opranm3moB. Kietounas
uHxeHepus.  Kierounele  KyJabTypbl. MUKpPOKJIOHaJIbHOE  Pa3MHOXKEHUE
pactenuii. KiloHMpoBaHME  BBICOKOIIPOJYKTHUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpPraHu3MoOB. DKOJOrMUecKue M 3Tudeckue npodimemsl. I'MO — renermuecku

MOI[I/I(bI/II_[I/IPOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii JJIEeMEHT COJePKAHUSA

DBOJIOLMOHHAA OUOIOT U

1.1

DBOJIIOLIMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoioLMHU.  [laneoHTONIOrMYEcKUe:  IMOCIENOBATENBHOCTD
MOSIBJICHUSI BHUJOB B IAJCOHTOJIOTMYECKON JIETONUCH, HEpeXOoAHble (OPMBI.
buoreorpaguueckue: cxoactBo M paznuuue ¢ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOrMYECKHE: CXOJCTBA U Pa3Inyusi SMOPUOHOB pa3HbIX BUIOB
II0O3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
PYJMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXO/ICTBO
MEXAaHHU3MOB HAaCJICACTBECHHOCTH H OCHOBHBIX MeTa00IHIECKUX HYTeﬁ Y BCEX

OpraHnu3mMoB




1.2

OpomtonmonHass  teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JapBUHU3Ma. JIBHXKyIIME CHUJIBI 3BOJIIOLMU BUIOB 1O [lapBuHy (M30BITOUHOE
Pa3MHOKEHHE NPU OIPAHMYECHHOCTH PECYPCOB, HEONPENEIEHHAs U3MEHUYNBOCTb,

60pb0a 3a CylIeCTBOBaHUE, ECTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Teopust oBomouuu (CTD) U OCHOBHBIE €€ TOJOKEHUS.

MI/IKPOE)BOJ'IIOIII/IH. HOHYJ'ISHII/UI KaK €JWHHUIa BUAA U 3BOJIFOIITUN

1.4

JBmwxynme cuibl ((pakTopbl) SBONIOLMU BUIOB B Tpupoae. MyTalmOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynslmoHHBIE BOJHBI U JApeid
reHoB. M3omsmus n murpanus. EcrecTBeHHbIM 0TOOp — Hanpapisromuil haxTop
3BOTIOLMHU. DPOPMBI €CTECTBEHHOT0 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Boionuu. I[Ipumepsl
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAHOAIANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (hOPMBI BHI000pa30BaHU:

reorpaquecxoe, OKOJIOTHYECKOEC

1.5

Maxkpospomtorusi.  PopMbl  3BoNOLMH:  (UIETHYECKas,  JUBEpPreHTHas,

KOHBEpIreHTHasi, napasienbHas. HeoOparuMocTs 3BOMIOIMN

Bo3HukHOBEHHE U Pa3BUTHC ) KXU3HU HA 3emie

2.1

JloHay4yHple MpencTaBiI€HUs O 3apOXKIACHUM JKU3HUA. HayuyHble TUNOTE3bI
BO3HUKHOBEHMsSI >KM3HM Ha 3emje: abuoreHe3 M TMaHCIEepMHUsA. XHUMHUUYECKas
3BONIOLHUA. ODKCIHEPUMEHTAIbHOE TMOATBEPKACHHE XUMUYECKOW HBOJIIOLUU.
Hauanpueie stambr Ouonorumdeckoit spomoruu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHM M MX 3BOJJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

Pazputne xu3Hum Ha 3emiie 1o spaMm U nepuojaM. Karapxeil. Apxelckas u
mporepo3oiickas dpel. [lameo3oiickas 3pa W e€ TEepHOAbl: KEeMOPUHCKHIA,
OPJIOBUKCKWM, CUJIYpPUHCKUH, JE€BOHCKHH, KaMEHHOYTOJbHBIH, TEPMCKHUH.
Me3so3o0iickas opa u €€ Iepuoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

Kaiinozoiickass »spa u e€ mepuojabl: MaJIEOT€HOBBIA,  HEOTC€HOBBIM,
AHTPOIOI€HOBBIM. XapaKTepUCTUKAa KJIMMara M TIeOJIOTMYECKUX IPOLIECCOB.
OcCHOBHBIE ATaIbI IBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHud u KUBOTHBIX. [losiBNEeHWe, pacuBeT W BBIMHUpAHUE TPYII >KUBBIX

OpraHu3MoB

23

Cucrema oOpraHm4eckoro Mupa Kak oOTpaxeHue -dBomonud. OCHOBHbBIE

CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

24

3BOJ’IIOI_II/I}I YCJIOBCKaA. AHTpOHOJIOI‘ WA KaK HaykKa. PazButue HpeI[CTaBJ'IeHI/Iﬁ 0

MPOMCXOKACHUHM dYeJloBeKa. MeToapl Hm3ydeHusi aHTpororeHeza. CxoncTtBa u




pa3nuuus 4eloBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YeI0BEeKa.
JBxyume cuibl (GpakTopbl) aHTpornorenesa. HacnencTBeHHas H3MEHYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIecTBEHHBIH 00pa3 JKU3HMU, W3TOTOBJICHHE OpYIUi

TpyAa, MBIIICHUE, PeUb

2.5

OcCHOBHBIE CTaIUM W BETBH HBOJIOLUU YEIOBEKA: ABCTPAJIONMUTEKH, YenoBek
yMenslid, YemoBek mnpsaMoxondmui, YenoBek HeaHAepTanbckui, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMsl CYILIECTBOBaHMs, 00JIaCTb

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BPONEOMIHAS (€Bpa3zuiicKast),
HErpo-aBCTPAJIONIHAS (3KBaTOpHUANIbHAS), MOHI'OJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEICTABUTENCH UEIOBEUECKUX Pac

K YCJIOBHM CYHICCTBOBAHMA. EI[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacu3mMa

OpranusMebl 1 OKpy»Karouias cpeaa

3.1

DKoJoTHsI Kak Hayka. 3aladyd M pas3leiibl dKOJOTUHA. METOIBI 3KOJIOTHYECKUX
UCCIIeIOBaHMI. DKOIOTuYecKoe MupoBo33peHne. Cpeapl 00UTaHUSI OPTaHU3MOB:

BOAHAasA, HA3EMHO-BO3AylIIHAs, TIOYBCHHAA, BHYTPUOPTaHU3MEHHAA

3.2

Okonoruueckre  Qaxtopel. Knaccudukamus — sKoIOrHYeCKUX  (PaKTOpOB:
abuoTtnyeckne, OUMOTHYECKME M aHTpONOreHHble. /[leiicTBUE 5SKOIOrHYEecKHX

(haKkTOpOB HA OPTaHU3MBI

33

AbuoTtnueckue (HaKTOphI: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAM3M.
[Ipucnocobnenuss OpraHusMoOB K  J€HCTBUIO  aOMOTHYECKUX  (DAaKTOPOB.

buonornueckue puTMsl
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buotnyeckue QaxTopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYyTyalu3M, KOMMEHCAJINU3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIU3M, HEUTpalu3M. 3HAYCHHE  OHOTHYECKHX

B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTAHU3MOB B IIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHKHU TIOITYJIAIH. OCHOBHBIE IIOKa3aTcjin
nomnyJjsinuu: 4uCJIICHHOCTb, IUIOTHOCTB, POXAACMOCTb, CMCPTHOCTH, HNPHUPOCT,

Murpanus. JluHaMuka 4MCIEHHOCTH MOMYJISILUY U €€ peryJssius

Co00111ecTBa U DKOJIOTUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
IIPOCTpaHCTBEHHas, Tpoduueckass (muuieBast). Buabl-nomuHanTel. CBsi3u B

OHOIEHO3€e

4.2

Okonornueckue cucteMbl (3kocuctemsbl). [lonarue o006 »dkocucreMe




ouoreoneHo3e. DYHKIMOHAJIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, peyLleHTbl. KpyroBopoT BELIECTB U ITOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muuieBble) ypOBHU JKOocHcTeMbl. [luineBble Lienu U CETH.
OcHOBHBIE TIOKa3aTeNM HSKOCUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTHYECKHE
MUPaMMJIbI:  MPOAYKIUH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCUCTEM:

yCTOI‘/’I‘-II/IBOCTB, caMoperyJsiius, pa3BuTuUcC. CyKLIeCCI/IH

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOHHOTO WITU
LIUPOKOJINCTBEHHOTO JIECa.

AHTpONOreHHbIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTHMYECKOT0 pa3HOOOpasus Ha 3eMie

4.4

Yuenne B.W. Bepuaackoro o Omochepe. ['panursl, coctaB W CTPyKTypa
ouocdeprl. Kupoe BemecTBo U ero ¢yHkuun. OcoOeHHOCTH Ouochepsl Kak
rII00aTbHOM JIKOCHCTEMBI. J[MHAMHYECKOE paBHOBECHE W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMHUYECKHE IUKJIBI JJIEMEHTOB

(yriepopa, azora). 3oHanbHOCTH OMocheprl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuectBo B Omochepe 3emian. AHTPOINOTEHHbIE H3MEHEHHs B Ouocdepe.
['oGanpHBIC SKOJIOTUYECKHUE TPOOIEMBI.
OcHOBa paIMOHAJILHOTO  YIPABJICHUS MPUPOJHBIMUA pecypcaMH U HX

ucroJib30BaHue. JlocTrykeHus: OMOIOTHH U OXpaHa MPUPOIbI










