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MMOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl IO OMOJIOTUU TEOPETUUECKYIO OCHOBY JJISl ONPEACICHHS MOAX0A0B K (OPMHUPOBAHHUIO
comepkanusi yuyeOHoro mnpenmera «buosmorusi» coctaBwiM:  KoHIEnTyanbHble mnoioxkeHuss PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTU LIE€JIeH, COJEp)KaHUs, pe3yIbTaToB OOydeHUss U TpeOOBaHUN K YPOBHIO TOATOTOBKU
BBIITYCKHUKOB, MOJOXKEHUS 00 OOLMX WEeNsIX M NPUHIUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpenHero obmero oopazoBanusi B Poccuiickoit deneparuu, a TakkKe MOJOKEHU O crenuduke Onooruu, e€ 3Ha4eHUH B
NO3HAHUU >KMBOW MPUPOJBI W OOECHEYEeHHH CYIIECTBOBAHMS 4esoBeueckoro obuiectBa. (CoOrIacHO Ha3BaHHBIM
TIOJIOKCHUSIM, OTIPECIICHBI OCHOBHBIE ()YHKIIUH MTPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guonoruu Ja€T MpencTaBlieHUe O LeNsAX, 00 o0mIeil cTpaTeru 00ydeHus, BOCIUTAHUS U Pa3BUTHUS
oOyyaromuxcs cpencrsamu yueOHoro npeamera «buonorus», onpenenser o0s3aTelbHOE MPEAMETHOE COIEpKaHUE, €ro
CTPYKTYPY, pacupeieJieHue 1o pasjesiaM U TeMaM, peKOMEHIyEMYI0 TTOC/IeIOBATEIbHOCTh U3YUEHUs Y4eOHOr0 MaTepuana
C yu€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€M, JIOTMKM O0Opa30BaTEIbHOIO0 MPOIEeCcCa, BO3PACTHBIX
0COOEHHOCTEH 00yJaromMxcsl.

B nporpamme 1o OMOJNOTUM TakX e YYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U
OpeAMETHBIM  pe3yinbTaTaM  oOydeHus B (OPMHUpPOBAHMM  OCHOBHBIX  BHUJIOB  y4€OHO-MIO3HABATEIbHOMN
JeSTENHbHOCTH/Y4EOHBIX TEUCTBUI 00YYaIOIIMXCS 10 OCBOCHUIO COJIEPKaHMsI OMOIOTHYECKOr0 00pa30BaHMUs.

B nporpamme mno OGuonoruun (10—-11 kmaccel, 06a30BbIi YpOBEHb) pEaqnW30BAH MNPHUHIMI MPEEMCTBEHHOCTH B
U3y4yeHUHU Ouosioruu, Onarogapsi 4yeMy B HEW MPOCMATPUBAETCS HAINPABICHHOCTh HA PAa3BUTHE 3HAHUW, CBSI3AHHBIX C
(GbopMHUpPOBAaHUEM €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX OpHUEHTAIMi JIMYHOCTH, SKOJIOTHYECKOTO
MBIIUICHUS, TPEJCTABICHUN O 3J0pOBOM 00pa3e >KU3HU U OEpEKHBIM OTHOUICHHEM K OKPYXKAIoIlel MPUPOIHOU cpeje.
[ToaToMy Hapsimy ¢ u3ydueHueM oOIIEOMOIOTHYECKUX TEOPH, a TAK)KE 3HAHUU O CTPOSHUU JKUBBIX CUCTEM Pa3HOI'0 paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOLIECCOB B MpOrpaMMe Mo OMOJIOTUHU YJEIeHO BHUMAHUE UCIOJIb30BAaHUIO
MOJIYYEHHBIX 3HAHWI B TOBCEIHEBHOM KU3HU ISl PEIICHUS NPUKIAIHBIX 3a/la4, B TOM 4YHCe: NPOPUIAKTUKH
HACJICICTBEHHBIX 3a00JIeBaHUI 4YeJOBEeKa, MEAMKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHHS, OOOCHOBAHUS SKOJOTUYECKU
1EJIeCO00pa3HOr0 TOBEACHUS B OKPYXKAIOIIEH NPUPOAHOW Cpee, aHaiu3a BIMAHMS XO3SHCTBEHHOH JESTEIbHOCTH
YEJIOBEKa HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHME BHUMAHHUS K MPUKIAJHON HANPABIEHHOCTH
yueOHoro mpeamera «buonorus» NPOIUKTOBAHO HEOOXOJWMOCTBIO OOECIIEUEHHUs YCIOBUW IS PEIICHHUS OJHOU U3



aKTyaJIbHBIX 3a7a4 IIKOJBLHOI0 OMOJIOrMYecKoro oOpa3oBaHuUsl, KOTOpas mpenoiaraetT ¢GopMuUpoBaHUE Yy 00yYaromMXCs
CIIOCOOHOCTH aJaTUPOBATHCS K U3MEHEHUSM TMHAMUYHO Pa3BUBAIOLIErOCs COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpenHero ooiiero o0pa3oBaHus 3aHUMAET BakHOe MecTo. OHa obecrnieunBaer (HOPMUPOBAHKE
y OOydaromuxcsi MpeICTaBICHU O HAayYHOW KapTHHE MUpA, pacuIupseT u 0000IaeT 3HaHWA O >KMBOW mpupoje, €&
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allii U 3BOJIOLMH, CO3/aET YCJIOBUS AJIS: MO3HAHUS 3aKOHOB KUBOU
npupoasl, GopMupoBaHUs (YHKIIMOHATIHHOW TPAMOTHOCTH, HABBIKOB 3/I0pOBOTO W Oe3omacHoro obpasa >KHU3HH,
HKOJIOTUYECKOT0 MBIIIIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OUONOTMS UMEET TaKKe [JIsl PEICHUs BOCIMTATENbHBIX M Pa3BUBAIOIIMUX 3a/1ay CPEIIHEro
oOurero oOpa3zoBaHus, coLMAIU3AMU oOyJaromuxcs. M3ydenne Ouonmorun oOecrieunBaeT ycioBUs JUisl (POPMHPOBAHUSA
UHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX W HH(POPMALMOHHBIX HABBIKOB, JCTETHUUYECKOW KYIbTYpPbI, CIIOCOOCTBYET
UHTETpay OMOJOTUIECKUX 3HAHUHN C MPEACTABICHUSIMHU U3 APYTUX Y4EOHBIX TPEIMETOB, B YACTHOCTH, PU3UKH, XUMUU U
reorpaduu. Ha3BaHHble TOJOXXKEHUS O MNpeAHa3HAUeHUH YydeOHoro mnpeamera «buomorus» cocTaBWIM OCHOBY IS
OTIpeIeNICHHsI TTOJIXO0I0B K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COJIepKAHUs, IPEICTABIEHHOTO B ITporpaMme 1o OMOJIOTHH.

OT6op coaepxkanusi ydeOHoro mnpenMera «buomorusi» Ha 0a30BOM ypOBHE OCYHIECTBIEH C MO3UIMUK
KYJIbTYpOCOOOpPA3HOTO MOJXOJa, B COOTBETCTBUM C KOTOPBIM OOydYaromuecs JODKHBI OCBOUTH 3HAHUS U YMEHUS,
3HauYMMbIe 11 (POPMHUPOBAHUS OOIIEH KYJIbTYphI, ONMpPEAESIOIINE aJeKBATHOE IMOBEICHUE YEJIOBEKAa B OKPYKAIOIIEH
OPUPOTHON Cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM XU3HU M NPAKTHUECKON neaTenbHOCTH. Ocoboe MecTo B 3TOM
CUCTEME 3HAHMM 3aHMMAIOT DJIEMEHTBHI COJIEpP KaHMs, KOTOPBIE CIy>XKaT OCHOBOM isi (POpMUPOBAHUS MPEACTABICHHUIN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHE MHUpPAa M IEHHOCTHBIX OpPUEHTAIMSIX JIMYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHU3aIluu OMOJIOTUYECKOr0 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJEpKaHUsl y4eOHOro Marepuana B TporpaMMme MO OHOJIOTHH OCYIIECTBIECHO C YY4ETOM
OPUOPUTETHOrO 3HAUYCHHUS 3HAHUM 00 OTIMYUTENIBbHBIX OCOOEHHOCTAX KUBOW MPUPOABI, O €€ YpOBHEBOIH OpraHu3aluu U
ABONMIIOIMU. B CcOOTBEeTCTBMM C 3THUM B CTPyKType YyueOHoro mnpeamera «buonmorus» BbIIENEHBI CIEAYIOIINE
coaepkaTenbHble TUHUH: «bruomorus kak Hayka. MeTo/ibl HaydHOTO Mo3HaHUM», «KieTka kak Onomorndeckasi CHCTeMay,
«Opranu3m Kak Ouonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpPraHMYECKOro MHupay, «IBOJIOIMS KUBOU
OPUPOJBI», «IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTU.



[lenp m3yuenus: yaebHoro npeamera «buomorus» Ha 6a30BOM ypOBHE — OBJaJeHHE OOYYAIOIIUMHUCS 3HAHUSIMHU O
CTPYKTYPHO-(DYHKITMOHATILHON OpraHU3alluy >KUBBIX CHUCTEM Pa3HOTO paHra W MPUOOPETeHHE YMEHUM MCIOIb30BaTh 3TU
3HAHMS 17151 TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB JKUBOW MPUPOIBI U PEIICHUS] PA3JIMYHBIX KU3ZHEHHBIX MPOOJIEM.

Joctmkenne nenu u3ydeHus ydaeOHoro mpeamera «buonorus» Ha 6a30BOM ypoBHE 0O0ECIIEUMBAETCS PEUICHHEM
CJIEYIOIUX 3a/1a4:

OCBOEHHE OOYYAIOIIMMUCSA CUCTEMbl 3HAHHM O OMOJOTHYECKUX TEOPHSX, YUCHHIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUMO0TEe3aX, MPaBUiIaX, CIYKAIIUX OCHOBOW it (OPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MUPA, O
METOJIax Hay4yHOro MO3HaHUSs, CTPOEHUU, MHOTOOOPa3uu U OCOOEHHOCTSIX KUBBIX CHUCTEM Pa3HOT0 YpOBHS OpraHu3allui,
BBITAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopmupoBaHre y 00yJaronIuxcsl MO3HABATEIbHBIX, UHTEJUICKTYAJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH B Ipoliecce
aHanM3a JAHHBIX O IMYTSAX Pa3BUTHSA B OWOJIOTMU HAYYHBIX B3TJISAJIOB, WJEH W TMOAXOJOB K M3YYCHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIlNH;

CTaHOBJICHHE Y OOy4YaromMXCcs 00IIe KyabTypbl, (YHKIMOHAIBHOM IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U
OIICHUBATH SIBJICHUSI OKPY’KAOIIETr0 MUpPA KUBOW MPHUPOALI HA OCHOBAHWM 3HAHWU W OMBITA, TTOJYICHHBIX MPHU W3yUEHUU
OnoIoruy;

dbopMupoBaHre y 00ydyarolIuxcs yMEHHWN WITIOCTPUPOBATh 3HAYEHHE OMOJOTMYECKMX 3HAHUN B IMPAKTUYECKOU
JIESITETPHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTUH U arpoOUOTEXHOIOTUI;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS YEJIOBEKOM UBOUW MPUPOJbI, HEOOXOAUMOCTH OEpexHOr0
OTHOIIICHUS K HEH, COOIOIEHUS] ITHUECKUX HOPM TIPH MPOBEACHUN OMOJIOTHUECKUX MUCCIEI0BAHNM;

OCO3HAHHME IIEHHOCTH OWOJOTWYECKUX 3HAHUM JUIsl TIOBBIIICHUS YPOBHS HKOJIOTHYECKON KYIbTYpPBI, IS
(dbopMupoBaHUs HAYYHOTO MUPOBO33PEHUS;

npUMeHEeHUuEe MPUOOPETEHHBIX 3HAHUW M YMEHHA B TIOBCEIHEBHOW JKU3HHU ISl OIICHKH IIOCJIEICTBHI CBOEH
JIESITENHHOCTA MO OTHOIICHHUIO K OKpY)Karoled cpene, COOCTBEHHOMY 3/0pPOBbIO, OOOCHOBaHUE W COOJIIOJICHHE MEp
npoQuIaKTUKX 3a00JI€BaHUM.

B cucreme cpennero obmiero odpaszoBanus «buonorusi», usyuyaemas Ha 6a30BOM YpOBHE, SIBISETCS 00s13aT€IbHBIM
y4eOHBIM IPEIMETOM, BXOJISIINM B COCTAaB MPEAMETHOI 00acTu «EcTecTBEeHHO-HAYUHBIE IPEAMETHI.

s n3ydyenus 6uonoruu Ha 6a30BOM YpPOBHE CpeHero odiero oopasoBanus orogutcs 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henemto).



B cBs3u ¢ kanengapubiM yueOHbIM Tpadukom MBOY OCOII Ne 1 Ha 2025-2026 yueOHbIi roxu:

B 10 «A» kiacce - 33 yaca. M3ydeHue mporpaMMHOr0 MaTepraia NPOUCXOAUT 3a CUET YIUIOTHEHHUS CONEPHKAHUS U
00bEIMHEHUST YPOKOB.

@DOopMBbI TEKYIIETO KOHTPOJISA:

— YCTHBIA KOHTPOJb: OTBET Ha IIOCTABJICHHBIM BOIPOC, Pa3BEPHYTHIM OTBET MO 3aJaHHOM TEME; YCTHOE
cool1IeHe (I0KIaa) Mo 30paHHOW TeMe; KOMMEHTHUPOBAaHHE (aHAJIU3) yUeOHBIX CUTYyallUil; 3amuTa pedepara, npoeKTa
(TBOpUECKOil paboTHI);

—  TNHUCHbMEHHBIM KOHTPOJIb: YHNPaKHEHHS; KOHTPOJBbHBIE, CAMOCTOSITENbHBIE, Ja0OpaTOpHbIE U MPAKTUYECKUE
padoThI, BHIIIOJHEHUE TECTOB; OLEHMBAHWE MUCHBMEHHON IOMAIIHEl padOThl; CO3/1aHHME MPE3EHTALMU U APYTUe BUIBI
paboT, pe3yabTaThl KOTOPBIX MPEACTABISIIOTCS B MUCbMEHHOM (HATJISIHOM ) BUJIE.

COJEPXAHME OBYYEHUA
10 KJIACC

Tema 1. buonorus kak Hayka.

buonorust kak Hayka. CBsi3b OuMoJOTHU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU M JAPYTHMMHU €CTECTBEHHBIMU HAyKaMH,
¢unocoduei, 3TUKON, 3CTETUKON M mpaBoM. Posb OHoNOruu B (POPMUPOBAHMM COBPEMEHHOM HAYyYHOM KapTHHBI MHpA.
Cucrema OHMOIOTMUECKUX HAYK.

MeTonbl TMO3HAHUS KUBOM MPHUPOABl (HAOIIOJEHUE, SKCIEPUMEHT, OIMCaHWe, HM3MEpeHHe, Kiaccudukaus,
MOJICJIMPOBAHUE, CTATUCTUUYECKasi 00pabOTKa JaHHBIX).

JlemoHCcTpanum:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabmuubl U cxembl: «MeTo bl TO3HAHUS JKUBOU MPUPOJIBIY.

JlabGopaTopHbie U MPAKTUYECKHE PAOOTHI:

[Ipaktuueckas padora Ne 1. «/cnosib30BaHUE pa3IMYHBIX METOAOB MPU U3YYEHUU OMOTOTUYECKUX OOBEKTOBY.



Tema 2. JKuBble CHCTEMBI U UX OpraHU3ALINS.

Kusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTiIHUYre KUBBIX CUCTEM OT HEOPraHWYeCKOM
IPUPOJIBI.

CpoiicTBa OmocucTeM M WX pa3HOOOpa3we. YPOBHU OpraHu3alvdyd OMOCHUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIH,
TKaHEBbIH, OpraHU3MEHHBIN, MTOIMYIAIMOHHO-BHIOBOM, SKOCHUCTEMHBIN (OMOreoeHOTHYeCKuit), OrnocqepHbIii.

JlemoHcTpanumu:

Tabmuipl U cxeMbl: «OCHOBHbBIE PU3HAKH )KU3HUY, «Y POBHU OpTraHU3alUN KUBOU TPUPOIBI».

Oo6opynoBanue: Mmozenb Moiekynsl JJTHK.

Tema 3. XuMHUYECKUN COCTaB U CTPOEHUE KIIETKH.

XUMHUYECKHI COCTaB KJIETKH. XHMMHUYECKHE IJIEMEHTBI: MaKpO3JIEMEHThI, MUKPOdJIeMeHThl. Bosia 1 MuHepasibHbIe
BEIIECTBA.

@DyHKITUY BOJIBI U MUHEPAJILHBIX BEIECTB B KieTke. [loanepkanmne ocCMOTHYECKOTo OaiaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. HeszameHumble U 3aMEHUMBIE
AMUHOKHUCIIOTHl. AMHUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETHUHAS
U YeTBEPTUYHAS CTPYKTYpa). XUMHYECKUE CBOMCTBA OenkoB. buonornueckue QyHKIUu OEIKOB.

depMeHTHI — OMONIoruuecKkue Karanuzatopbl. CTpoeHue pepMeHTa: akTUBHBINA LIEHTp, cyOcTpaTHas cequ(pUuIHOCTb.
Kodepmentsr. Butamunbl. OTimuns GepMEHTOB OT HEOPTaHWYECKHUX KaTalln3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U JIe30KCHMpubOo3a), aucaxapuibl (caxaposa, JakTo3a) W
noyicaxapujibl (Kpaxmal, TJIMKOTeH, 1eJITI0J103a). buonornyeckue GyHKIMU yriIeBOO0B.

Jlunuael: Tpurnunepuasl, dochomunuasl, crepousl. ['mapodunbHO-THAPOPOOHBIE CcBOlcTBa. buonornveckue
¢byakuun munuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JUMUAOB KaK HCTOYHUKOB YHEPTHUU.

Hyxneunossie kucinorel: [JHK u PHK. Hykneotuasl — MoHOMEpHl HYKJIEMHOBBIX KHUCIOT. CTpoeHHE W (PYHKITUU
JHK. Crpoenne u pynkiuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUU.

[{uronorust — Hayka o kierke. Kiierounast Teopust — npumep B3aUMOJEHCTBHS 1€ U (JaKTOB B HAYYHOM MO3HAHUU.
Metobl U3y4EHUsI KIIETKHU.

Krnerka kak nenoctHast >xuBasi cuctema. OOmIMe NMPU3HAKK KIETOK: 3aMKHYyTas Hapy>KHas MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTrdecKkuii anmapar, cucteMa cuHTe3a Oerka.



Tunel KJIETOK: 3yKapuoTHUecKas W Mpokapuorudeckas. OCOOEHHOCTH CTPOCHUSI MPOKAPUOTUYECKOM KIIETKHU.
Knerounast crenka Oakrepuil. CTpoeHHE dyKapHOTUUYECKOW KiIeTKU. OCHOBHBIE OTIMYHUS PACTUTEIHHOM, >KUBOTHOU U
IrpUOHOM KIJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIUKC, nX (QyHKIuu. [ImasmaTudeckas memOpaHa,
e€ cBoiicTBa u pyHkuuu. [{uTomnasma u e€ opranouasl. OgHoMeMOpanHbie opranou sl kietku: JI1C, anmapat ['onbmku,
n130coMbl. [10oTyaBTOHOMHBIE OPraHOUABI KIETKU: MUTOXOHIPUH, TIACTHBL. [IponcxoxkaeHrne MUTOXOHAPUN U TIACTHI.
Bunbr mmactun. HememOpaHHbie OpraHoOuibl KJIETKH: pHOOCOMBI, KJIETOYHBIN IEHTpP, IIEHTPUOJIH, PECHUYKH, KTYTHKU.
QyHKIMHU OPraHOUI0B KJIETKH. BKiIroueHusl.

Snpo — perynstopHbslid eHTp kieTku. CTpoeHHe siapa: siaepHas 000J0uKa, KapuorwiazmMa, XpOMaTUH, SIAPBIIIKO.
XpPOMOCOMBI.

TpaHcopT BEMIECTB B KJIETKE.

JlemoHCcTpanumu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P.
@®pankiun, K. M. bap.

Junarpammel: «PacnipeneneHrne XMMHYECKUMX JJIEMEHTOB B HEXHUBOM MpUpoae», «PacmpeneneHne XMMUYECKUX
3JIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmuer 1 cxembl: «llepuoguyeckas TabnWIa XUMHYECKHX dJIEMEHTOB», «CTpOEHHE MOJEKYJIbl BOJBI»,
«buocunres 6enkay, «CTpoeHue MoJeKybl 0enkay, «Ctpoenne pepmenta», «Hykinennosbie kucnotsl. JJTHK», «Ctpoenue
MosteKysbl AT®», «CTpoeHHEe dyKapHUOTHYECKON KIIETKM», «CTpOEHUE KMBOTHOW KIETKW», «CTPOEHUE PACTUTEIBbHOU
KJIETKN», «CTpOEHHE MPOKAPUOTHUECKON KIETKNY», «CTpOCHHE sApa KIETKU», «Y TIEBOAb», «JIunuaby.

OO6opyaoBaHUE: CBETOBOM MHKPOCKOII, 000PYIOBaHKE JIJIsl IPOBEACHUS HAOIIOJEHUMN, U3MEPEHUM, YKCIIEPUMEHTOB,
MUKPOTPENapaThl paCTUTEIHHBIX, )KUBOTHBIX M OAKTEPUATBLHBIX KIIETOK.

JlabGopaTopHbie U MPAKTUYECKHE PAOOTHI:

Jlaboparopnas pabora Ne 1. «M3ydeHue KaTaluTUUECKON aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpe aMuiia3bl WU
KaTaJia3bl)».

JlaGoparopnas pabora Ne 2. «M3yueHue CTpoeHHUs KJIETOK PACTEHUM, )KUBOTHBIX U OAKTEpUd MO MHUKPOCKOIIOM Ha
FOTOBBIX MUKPOMNPENAPATAX U UX OMHCAHUE.

Tema 4. )KuzHenesaTenbHOCTh KJIETKH.



OOMeH BemiecTB, WM MeTa0oIu3M. AcCUMUIIALMS (TJIACTUYECKUl OOMEH) W IUCCUMUWISAIUS (PHEPreTUUeCcKui
0o0MeH) — JIBe CTOPOHBI €IMHOr0 Ipoluecca Meradonusma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB M DHEPTUU B MOHUMAaHHUU
MeTabonau3ma.

Tunbr oOmeHa BemecTB: aBTOTPO(HBINA U rerepoTpodHbif. Pons ¢epMeHTOB B 0OMEHE BELIECTB U MPEBPAIICHUN
JHEPI'UM B KIIETKE.

®dotocunrte3. CeroBass u TeMHOBas (a3bl Porocunre3a. Peakuuu dorocunresa. IhPpekTUBHOCTL (HOTOCUHTERA.
3HayeHne (QOTOCHHTE3a IJs KM3HM Ha 3emuie. BrnusHue ycnoBuil cpenbl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIICHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCHHTE3UPYIoLIMe OaKTepru. 3HaYEHUE XEMOCHUHTE3a JIs )KU3HU Ha 3eMIIe.

OHepreruueckuii oOMeH B kJeTke. PaciieryieHue BeliecTB, BBIJCICHHE M aKKyMYJIHMPOBAHHUE SHEPIHMH B KIIETKE.
Orarnbl sHEepreTuyeckoro oomena. ['nmukonus. bpoxenue u ero Buapl. KuciaoponHoe okucieHme, ik KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopmnupoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

Peakniuu matpuuHoro cunres3a. ['enernueckas uHdopmarus u JIHK. Peanuzamus renernueckoilt mHdopmanuu B
kJeTke. ['eneTnueckuid koa u ero cBorctBa. Tpanckpunuusa — Matpuusblii cuHTte3 PHK. Tpancnsius — OuocunTes Oenka.
Oransl Tpa"casuuu. KonupoBanue amuHokucinotr. Ponb pubocoM B GuocrnTe3e Oenka.

Hexkinerounsle hopmbl ku3HU — BUpychl. McTtopust otkpeitust BupycoB (/1. 1. iBanoBckuil). OcOOEHHOCTH CTPOEHUS
M KU3HEHHOro IMKJIa BUPycoB. bakrepmodaru. bonesHn pacrteHuii, KUBOTHBIX M YEJIOBEKAa, BHI3bIBAEMBIC BHPYCaMHU.
Bupyc ummynonedunuta yenoseka (BUY) — Bo3oynurens CIIN/la. O6paTHas TpaHCKpUIILIUS, peBepTa3a U UHTErpasa.
[IpodunakTika pacnpocTpaHEeHUs BUPYCHBIX 3a00JIE€BaHUI.

JemoHCcTpauuu:

[Toptpersl: H. K. Konpuos, /1. . Banosckuii, K. A. Tumunpsizes.

Tabmumer u  cxembl: «Tunbel mmranus», «Merabomuam», «MUTOXOHAPHUL», «IHEPreTUYECKUH OOMEHY,
«Xmoporacty, «Dortocunres», «Ctpoenne IHK», «Ctpoenue u QyHKIMOHMpOBaHHME TeHa», «CuHTE3 Oenkay,
«['enernueckuii kon», «Bupycel», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukn Bupyca CIIN]la, 6akrepuodaray,
«Permnmukanusa JJTHK».

Oo6opynoBanue: moxenu-anminkanuuu «Yapoenne JHK wu tpanckpunuwms», «buocunres Oenka», «CtpoeHue
KJIETKW», MoJenb cTpyKTypsl JJHK.

Tema 5. Pa3MHOXKEHUE U MHAMBUAYAIBHOE PA3BUTHUE OPTaHU3MOB.



KiieTouHslil LUK, WIK )KU3HEHHBIM UK KieTku. MuTepdaza u muto3. Ilpoieccrl, nporekawiie B uHTEpdase.
Permukanmst — peaknus matpuunoro cunte3a JIHK. Crtpoenue xpoMocom. XpOMOCOMHBIM HabOp — KapHOTHIL.
JIMTUIONHBIM M TaIluIOMAHBIA  XPOMOCOMHBIE HaOOpbl. Xpomatujbl. lluTomornyeckre OCHOBBI PAa3MHOXKEHUS H
VHJIUBU1YaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kierku — Muto3. Ctaguu Murtosa. [Ipoueccsl, Mpoucxoadine Ha pa3HbIX CTaAUSAX MUTO3a. bruonorndeckuii
CMBICJI MUTO3a.

[Iporpammupyemasi THOENb KJIETKU — aronTo3.

@dopMbl pa3MHOXKEHHUSI OpraHM3MOB: Oecrosioe W monoBoe. Buabsl Oecrnonoro pasMHOXKEHHs: JEIeHHE HaJlBOE,
MOYKOBAHHUE OJIHO- U MHOTOKJIETOUHBIX, CIIOPOOOPA30BaAHUE, BETETATUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBOE pazMHOXKEHHE, €r0 OTJIMYUS OT OECIIONOrO.

Meiioz. Cragun wmeio3a. IIpoueccel, mpoucxonsiive Ha craausx meinos3a. IloBegeHue xpomocoM B Meilo3e.
Kpoccunrosep. buonornueckuii cMbICII U 3HAYEHUE MEHO03a.

["ameTrorene3 — mpoiiecc 00pa30BaHUs MOJOBBIX KIIETOK Y KUBOTHBIX. [10JIOBBIE KeNe3bl: CEMEHHUKHU U SIMUYHUKH.
OO6pa3oBanue W pa3BUTHE TMOJOBBIX KIETOK — TameT (CIepMaTo30u[l, SHIIEKIIeTKa) — CIIEPMATOT€HE3 U OBOTCHE3.
Oco0EHHOCTH CTPOEHUS ANLIEKIETOK U criepMaTo30ua0B. OmnonorBopenue. [lapreHorenes.

NunuBuayansHOe pa3BuTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTambl 3MOPHOHATHHOTO
Pa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTpyisuus, opraHoreHes. IlocramOpuonanbHoe pa3BuTHe. THIBI
MOCTAMOPHUOHAJIBHOTO Pa3BUTHUSA: MPAMOE, HENMPsiMOe (TMYMHOYHOE). BiusHue cpeibl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3zsutue pacrenuid. OHTOreHe3 IBETKOBOIO PACTEHHUS: CTPOEHUE CEMEHH, CTAJIUN PA3BUTHA.

JlemoHCTpanumu:

Tabnuuer u cxeMbl: «@OpMBI Pa3MHOXKEHUSI OPTAHU3MOBY, «/IBOWHOE OIIOJIOTBOPEHUE Y IIBETKOBBIX PACTEHUII»,
«BereratuBHOE pa3sMHOKEHHE pacTeHui», «/lenenue kierku Oakrtepuii», «CTpOECHHE IMOIOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kierounwsii tmki», «Permumkamusa JHK», «Mwurtoszyn, «Menosz», «lIpsimoe u HenpsiMmoe pa3BUTHEY,
«["ameToreHnes3 y MIIEKOMUTAIOIINX U YeI0BeKay», «OCHOBHBIE CTAJIMM OHTOIEHE3A.
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OOopynoBaHue:  MHUKPOCKON,  MHUKporpenapatbl  «CriepMaTo30uIbl  MJIEKOMUTAIOUIEroy,  «Slilekierka
MJICKOMUTAIOIIETO», «KapHOKHHE3 B KIETKax KOpEIIKa JIyKa», MarHuTHas MOJENb-alllUIuKanus «JleneHue KIeTKu,
mozaenb JIHK, Mmoaens metadazHoit XxpoMOCOMBI.

JlaGopaTopHbie U MPAKTUYECKUE PAOOTHI:

JlaGopatopnass pabora Ne 3. «HaOmromenme MwuTO3a B KIETKaX KOHYHMKAa KOpeIIKa JIyka Ha TOTOBBIX
MHUKpOIpEnaparax».

JlaGoparopnas pabora Ne 4. «M3yueHne cTpoeHHUS IMOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIpEnapaTax».

Tema 6. HacneacTBeHHOCTh M U3BMEHUYUBOCTh OPTaHU3MOB.

[Ipenmer u 3amaum reHetwku. Mcropus pa3BUTHS T€HETUKU. PoJib LIUTOIOTMM U 3MOPHUOJIOTMU B CTAHOBJIECHUU
reHeTuku. Bxiam poccHiCKUX M 3apyOeKHBIX YUEHBIX B pPa3BUTHE T'CHETHUKU. MeToabl TeHETUKH (TUOPHUI0IOTHUECKUMT,
[IUTOI€HETUYECKUM, MOJIEKYIsIpHO-TeHEeTH4YeCKuil). (OCHOBHbIE TEHETHYECKHE TOHATUS. ['eHeTudyeckass CHUMBOJIMKA,
HCIOJIb3yEMAs B CXEMaX CKPENUBAHUMU.

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, ycTaHOBJIeHHbIE . MeHneneM. MoHOruOpUaIHOE CKpeluBaHue. 3aKoH
eanHooOpaszusi TMOpUIOB MEepBOro mokojieHus. [IpaBuino JoMUHUpPOBaHHUA. 3aKOH pacIICIUICHHs Mpu3HakoB. ['mmoresa
4uCTOTHI TaMeT. [1oJIHOE M HEMOTHOE TIOMUHUPOBAHUE.

JurubpuaHoe ckpenuBaHue. 3aKOH HE3aBUCUMOIO HACIIEIOBaHUSl MPU3HAKOB. [[UTOreHeTHYecKrue OCHOBBI
TUTHOPUIHOTO CKpEIIMBAHUS. AHATU3HUpYIOIee CKpeniuBanue. Vcmonb30BaHWE aHATM3HPYIOMETO CKPEIIUBAHUS IS
oTpeJieNIeHHs] TeHOTUIIa 0COOH.

CuennenHoe HaclieqoBaHue npu3HakoB. Pabora T. Moprana no cleryieHHOMY HaciaeAoBaHHUIO reHoB. HapymieHnue
CLICTUICHUSI T€HOB B PE3YJIbTATE KPOCCUHT OBEPA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTU. | eHETUUECKUE KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIPENEICHHE Toda. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OmMoraMeTHele |
rereporaMeTHbie opranu3mMbl. HaciiemoBanrue Npu3HAaKoOB, CIEIUICHHBIX C TIOJIOM.

N3meHunBOCTh. BUabl M3MEHUMBOCTH: HEHACHEACTBEHHAs W HACIEICTBEHHAs. Poiib cpenbl B HEHACIEACTBEHHOU
U3MEHUYMBOCTU. XapaKTEPUCTHKA MOJAU(MUKAIMOHHONW W3MEHUYMBOCTU. BapuanmoHHBIA Pl ¥ BapuallMOHHAsS KPUBAasi.
Hopma peakuuu npusznaka. KonudecTBEHHbIE M KAa4eCTBEHHbIE NPU3HAKM W HUX HoOpma peaknuu. CBOKCTBa
MOIU(UKATTMOHHOW H3MEHYHUBOCTH.
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HacnencrBennas, mim TeHOTHOUYECKAs, M3MEHUMBOCTh. KoMOWMHATHMBHAs H3MEHYMBOCTH. MeH03 M IIOJI0BOM
IPOIIeCC — OCHOBa KOMOWHATUBHOW HM3MEHUYMBOCTH. MyTanmoHHasi u3MeHUnBOCTh. Kiaccudukaiys MyTtanuid: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa M mpuyuHbl MyTanuid. MyrtareHHbele (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacJieIcTBeHHOU n3menunBoctu H. M. BaBunosa.

BresiepHas HacienCTBEHHOCTh U U3MEHUYNUBOCTD.

I'eneruka 4uyenoBeka. Kapuorunm denoBeka. (OCHOBHBIE METOABl TE€HETHKH YEJIOBEKA: T'E€HEAIOTHYECKUM,
OJIM3HEIIOBBIM, IUTOINEHETHUYSCKUN, OHOXMMHYCCKHM, MOJEKYyIIpHO-reHeTndeckuil. CoOBpEeMEHHOE ONpEICIICHUS
TEHOTUNA: IIOJIHOTEHOMHOE CEKBEHHPOBAaHHME, TE€HOTUIIMPOBAaHHE, B TOM uwucie ¢ nomombto [II[P-ananu3sa.
HacnencrBennbsie 3a0oiieBaHusl 4YeJIOBEKA: TEHHbIE OO0J€3HM, OOJIE3HM C HACIEICTBEHHON MPEIpacroioKeHHOCThIO,
XxpoMocoMHble Oone3nu. ComaTudeckue U reHeparuBHbie MyTanuu. CTBONOBBIE KJIETKU. [IpuHIMIBI 310poBOro odpasa
KU3HU, JUATHOCTUKU, MPOMUIAKTUKU U JICUCHUS T€HETUYECKUX OoJie3Held. MenUKo-TeHETUYeCKOe KOHCYJIbTHUPOBAHUE.
3HaueHUE METUITMHCKOW TeHETUKU B MPEAOTBPAICHUHN U JICUCHUU TEHETHYECKUX 3a00JIEBaHMIA YEITOBEKA.

JlemoHCcTpanumu:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuner u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE W €Tr0 IIUTOTCHETHYeCKash OCHOBA», «3aKOH PACIICIICHUS U
€ro IUTOTCHETHYECKasi OCHOBay», «3aKOH YHMCTOTHI ramer», «JlurubpumHoe ckpemmBanuey, «l{utomorndyeckrne OCHOBBI
JTUTHOPHIHOTO CKpEIIMBaHUA», «Meho3», «B3auMoieHCTBUE aUICBbHBIX T'€HOBY», «l GHETHMYECKHE KapThl PACTCHHIA,
XKUBOTHBIX U YEIIOBEKa», «['€HeTuKa monay, «3aKOHOMEPHOCTH HACIIEOBAHMS, CLEIUIEHHOTO C IMOJIOM», «KapuoTtumsl
YeJOBeKa U KUBOTHBIX», «Bulbl u3MeHUMBOCTHY», «MoaudukanoHHas H3MEHUYMBOCThY», «HacnemoBanue pesyc-
dakropay, «I'eneruka rpymni KpoBuy», «MyTalmoHHasi K3MEHYHUBOCTH).

OGopynoBaHnue: Mojenu-ammiukanuu  «MoOHOTMOpUIIHOE  CKpelluBaHue», «HemoiHoe JOMUHHUPOBAHHEY,
«lurnbpunnoe ckpemuBanney, «llepekpéct xpoMocom», MUKPOCKOIT U MUKporipenapar «J/Ipo3odunay» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH TeNa), repOapuit «I 0pox moCeBHOM.

JlaGopaTopHbie U MpaKTUYECKUE PAOOTHI:

Jlabopatopuass pabora Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO W JTUTHOPUIHOTO CKPEIIMBAHUS Y
Jp0o30(UIIbI HA TOTOBBIX MUKpOIpENnapaTax.

Jlabopatopnast padora Ne 6. «M3ydyeHne MoaupUKaIMOHHON W3MEHYMBOCTH, TTOCTPOCHUE BApUAIMOHHOTO psifa U
BApPUALIMOHHOU KPUBOW.
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JlabopartopHas pabota Ne 7. «AHanu3 MyTanuil y 1po30¢duiisl Ha TOTOBBIX MUKpOIIpEnapaTax.

[TpakTuueckas padorta Ne 2. «CocTaBieHUE U aHAINU3 POJIOCIOBHBIX YETOBEKay.

Tema 7. Cenexuusi opranuzMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa W IpoLECC. 3apOoxIAEHUE CeleKIuu U gomectukanusa. Yuenue H. M. BaBuioBa o neHtpax
OPOUCXOXKJIEHUS W MHOrooOpa3usi KyJbTYpHBIX pacTeHUd. LIeHTpbl NpOMCXOXKIEHUS AOMAaIIHUX XUBOTHbIX. CopT,
opo/ia, LTaMM.

CoBpeMeHHbIE METOAbl CeNeKIH. MacCcoBbI U WHAUBUAYAIbHBIH OTOOPHI B CENEKIHUU PACTCHUU U KUBOTHBIX.
Ouenka skcrepbepa. binskopojacTBeHHOE cKpeuuBanue — UHOpuAMHT. Yuctas nauHus. CKpelMBaHME YUCTBIX JIMHUM.
I'erepo3uc, nunu rubpuaHas cuna. HeponcrBeHHoe ckpemnBanue — ayropuauar. OTaanéHHas ruopuanzanus 1 e€ yCcrexu.
HcKycCTBEHHBI MyTareHe3 W TMOJIYyYEHHE TMOJHUIUIONA0B. [IOCTMKEHUS CENEeKUMHU PpAaCTeHHH, >KUBOTHBIX H
MUKPOOPIaHU3MOB.

buorexHonorus kak orpacib Mpou3BojAcCTBa. ['eHHas WHKeHepus. Otambl co3fgaHusi pekomOumHantHoM JIHK u
TpPaHCTE€HHbIX opraHu3moB. Kierounas nHxxeHepus. Kiietounbie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUIA.
KiioHupoBanue BBICOKOMPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOIMYECKHUE U ITHYECKHE MPOOIEMBI.
I'MO — renerndecku MOIU(PUITMIPOBAHHBIE OPTAaHU3MBI.

JlemoHcTpanumu:

IToptpersr: H. 1. BaBuiios, 1. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. NBaHOB.

Tabnuuplt U cxembl: Kapta «lIeHTpBl MPOUCXOXKIEHHUS W MHOroo0Opasus KyIbTYpHBIX pacTeHuit», «lloposs
JOMAILIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTteHuid», «OtmanéHHas ruOpuauzauus», «Padorel akagemuka M. O.
WNBanoBa», «lonumnounus», «OObekTbl  OuOTexHONOrUW», «KileTouHble  KyJIbTypbl U KJIOHHUPOBAHHUE,
«KoHcTpynpoBaHue U nepeHoc reHoB, XpOMOCOM).

ObopynoBaHue: MyJISDKM IUIOOB M KOPHEIUIOAOB JTUKUX (OpM M KyJIbTYpHBIX COPTOB pacTeHUi, repOapuit
«CenbCKOX035IICTBEHHBIE PACTCHUS».

JlaGopaTopHbie ¥ MpaKTUYECKUE PAOOTHI:

Okckypeust «OCHOBHBIE METOABI U JOCTHIKEHUSI CENEKLUHUU PACTEHHI M JKUBOTHBIX (Ha CEJEKLMOHHYIO CTaHIMIO,
IUIEMEHHYI0 (epMy, COPTOUCIBITATENIbHBIA Y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOpHUIO arpOyHHBEPCHUTETA WU
HAY4YHOT'O IIEHTPA)».
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11 KIIACC

Tema 1. DBomtonMOHHAs OUOTOTHSL.

[IpennocbulKu BO3HUKHOBEHMSI 3BOJIOLMOHHON TEOpHH. DBOJIOLMOHHASA T€OpUs U €€ MecTO B Ononoruu. BausHue
ABOJIIOIIMOHHON TEOpUH Ha Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBuzerenscTBa BONMIONMH. [[aleOHTOIOrMYECKHE: MOCIEN0BATEIbHOCTh MOSBIECHHS BUIOB B MAJCOHTOIOrMYECKON
JeTomnucu, nepexoansie Gpopmel. bruoreorpaduyeckue: cxoncTBo U paziauane GpayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOACTBA M  pa3iuyusi SMOPHUOHOB pa3HBIX BHJIOB IO3BOHOYHBIX. (CpaBHUTEIBHO-
aHATOMHUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHbIC, PYJUMEHTAPHBIE OpraHbl, aTaBU3MbL. MOJIEKyIIpHO-OMOXUMHUYECKHE:
CXOZICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX IMyTEH Yy BCEX OpraHU3MOB.

OpomonronHas teopus Y. JlapsBuHa. [lpennochbliku BOZHUKHOBEHMS JapBHUHU3MA. JIBHKYIIME CHIIBI 3BOJIOLIUU
BUI0B 110 J[apBHUHY (M30BITOYHOE PA3MHOMKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAsT N3BMEHUUBOCTh, 00ph0a
3a CyIIeCTBOBaHHE, €CTECTBEHHBINH OTOOD).

Cunrernyeckas Teopust 3Bosironuu (CTD) u e€ 0OCHOBHBIE MTOJIOKEHHUS.

MukposBomtonus. [Tonmynsinus Kak eIMHUIA BUIa U SBOJIIOIUH.

JBrxymue cwibl ((akTopsl) 3BOJIIOLUMM BUAOB B MHpupojge. MyTauumoHHBIA mponecc M KOMOWHATHBHAsS
U3MeHYNBOCTh. [lonynsauronHble BoHbI U apeid reHoB. M3omsiimst u Murpanusi.

EcTtecTBeHHBII 0TOOp — HanpaBIAOIIMN (akTop 3BOMIOUUHA. DOPMBI €ECTECTBEHHOT 0 0TOOPA.

[Tpucrnoco0IeHHOCTh OpPraHU3MOB Kak pe3yabTaT HBofouuu. [Ipumepsl TpUCTIOCOONIEHHH Yy OpraHU3MOB.
Apomopd03bl ¥ UIMOAAANTALIIH.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHbIE (hOpMBI BUI000pa30BaHus: reorpauyeckoe, 3K0JI0rHuecKoe.

MakpoosBomntonusi.  @Dopmbl  3BOJOIMH:  (UIETHYECKas, JUBEPreHTHAas, KOHBEPreHTHAasA, IMapajuieibHasl.
HeobpaTtuMocTh 3BOITIOIMH.

[IpoucxoxxeHre OT HeCNeUHAIN3UPOBaHHbIX MpeAakoB. Ilporpeccupyromas cnenuanu3anus. AJanTUBHAS
paauanus.

JlemoHcTpanumu:

[Toptpersl: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H.
CeBepl110B.
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Tabmuupl u cxembl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJbIlId IMO3BOHOYHBIX >KHUBOTHBIX»,
«Apxeonrtepukcy, «PopMbl 00pbOBI 3a cymiecTBoBaHue», «EcrecTBeHHBIN 0TOO0p», «MHOro0o0Opa3ue COpTOB pacTEHUI»,
«MHoroobpasue  mopoj  JKUBOTHbIX»,  «llomymsuum»,  «MyTanMoHHAasE  U3MEHUYUBOCTH»,  «APOMOP(O3BI»,
«Mnnoananramumy», «O0mas nerenepauus», «Brxyiue cuibl 3Boionun», «Kapra-cxema mapiipyra myrteniectsust Y.
Hapsunay», «bopsba 3a cymectBoBanue», «lIpucnocobieHHOCT opraHuzMoBy, «['eorpaduueckoe BHI000pa3oBaHUE»,
«IKOJIOTrMYECKOE BUA000pa30BaHUEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKPACKH, HA0Op TUIOJOB M CEMsIH, KOJIIEKIIHS
«[IpuMepsl 3aUTHBIX TPUCTIOCOOICHUI Y KUBOTHBIX», MOJie]h «OCHOBHBIE HANPABIECHUS SBOIIOLUNY, O0BEMHAS MOIEIb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckas kapra Mmupa, KojuieKuus «PopMbl COXpaHHOCTH MCKOIMAEMbIX )KUBOTHBIX U PACTCHUIN», MOJIENb
ammkamusa  «llepekpéct  xpomocom», BiaxkHble npenapartel «Pa3BuTme Hacekomoroy», «Pa3zBuTue JATYHIKH»,
MuKponpemnapar «/Ipo3odunay (Hopma, MyTaruii GOpMbI KPbUTEEB U OKPACKH TETA).

JlabopaTopHbie U MPaKTUYECKHE PAOOTHI:

JlaboparopHas padora Ne 1. «CpaBHeHHE BUIOB IO MOP(POIOTHUECKOMY KPUTEPHIO».

JlaGopartopHas padora Ne 2. «Onucanue npucrnoco0JI€HHOCTH OpraHiu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. BO3BHUKHOBEHHUE U Pa3BUTHUE )KU3HHU HA 3EMIIE.

JloHay4yHble TpPENCTABICHUS O 3apOXKICHUM KU3HU. HaydHble TumoTe3bl BO3HUKHOBEHHS KU3HM Ha 3eMile:
abuoreHe3 W maHcrepMmusi. XUMUYECKas IBONIONUSA. AOGUOTEHHBIN CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCHepUMEHTAIbHOE NOJITBEPKACHUE XUMUYECKOW 3BOMOMU. HavanbHble 3Tanbl OMOJ0rnyecKkoi 3BOONUHU. ['unoresa
PHK-mupa. ®opMupoBanue MeMOpPaHHBIX CTPYKTYpP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH U WX SBOIIOIUA.
PopMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PaszButue xu3Hu Ha 3emiie o 3paM u nepuonam. Karapxei. Apxelickas u nporepo3oiickas 3psl. [laneo3olickas spa
U e€ epuo/Ibl: KEeMOPUHCKUHN, OpJIOBUKCKHUH, CUITYPUUCKUHN, TEBOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3o301cKas 3pa 1 €€ NepUObl: TPUACOBBIN, IOPCKUM, METOBOM.

KaliHo3oiickas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOr€HOBbIM, aHTPOIIOTN€HOBBIM.

XapakTepucTUKa KJIMMAaTa U re0J0rHYecKuX npoueccoB. OCHOBHBIE ATAIbl ABOIIOLMHN PACTUTEIBHOIO U KUBOTHOIO
mupa. Apomopho3bl y pacTeHuil 1 )KUBOTHBIX. [losiBIeHMe, paclBET U BBIMHUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKOro Mupa Kak OTpakeHue 3BOIOINU. OCHOBHBIE CUCTEMAaTUYECKHUE TPYNIIIbI OPTraHU3MOB.
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OBontouus yenoBeka. AHTPONOJIOrHs Kak Hayka. Pa3BuTue mpeacTaBieHUuil O MPOUCXOXKICHUH YelloBeKa. MeTobl
U3Y4EeHHS aHTpororene3a. CXoACTBa U pa3audMsl YEI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YETIOBEKA.

JBwxymue cuibl (dakTopsl) aHTporiorenesa. HacnencTBeHHas M3MEHYMBOCTH M €CTECTBEHHBIH — OTOOP.
OO6uiecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIECHUE OPYIUN TPY/1a, MBILLJIEHUE, PEYb.

OCHOBHbBIE€ CTAIMM W BETBH SBOJIIOIMU YEJIOBEKA: aBCTpajlonuTeku, YenoBek yMmenbiii, UenoBeK MpsIMOXOISAIINM,
UYenoBek HeaHAepTanbCckuii, YenoBek pa3ymHblid. Haxogku MCKONMaeMbIX OCTAaTKOB, BpPEMSI CYIIECTBOBaHHUS, O0JIACTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIHI.

YenoBeueckue packl. OCHOBHbIE OoJblliMe pachl: €BponeoujiHas (eBpasuiickas), Herpo-aBCTpajiouHas
(oKkBaTOpuanbHasi), MOHrojouaHas  (a3uarcko-aMepukaHckasi). UepTsl  IPUCHIOCOOJEHHOCTH — TNpEACTaBUTENEH
YEJIOBEYECKHUX Pac K YCIOBUSM CYyLIECTBOBaHUA. ENUHCTBO uenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanumu:

[Toptpersl: ®@. Penn, JI. [Tactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. dapBuH.

Tabnuuer u cxembl: «Bo3HukHoBeHne CoHEUHOUM cuCTeMbl», «Pa3BUTHE opraHM4eckoro mupa», «PactutenbHas
KineTka», <«OKuBorHas knerka», «lIpokapuoTuueckas kieTrka», «COBpEeMEHHas CHCTEMa OpraHuyecKoro MHpay,
«CpaBHEHHE aHATOMUYECKMX YepT CTPOEHUS 4YeJIOBEKa U UEeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa
NAJIEOHTOJIOIMYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YelloBeKay, «JIpeBHelmue moan», «Jpesnue monn», «Ilepsbie
COBPEMEHHBIE JTI0N», «HeroBeuecKue paco».

Oo6opynoBanue: Mmyispku «lIpoucxoxaenue dyenoBeka» (OIOCTHI aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEPTalIblIa,
KPOMaHbOHIIA), CIENKH WM H300pakKeHHs] KaMEHHBIX OpYyIHUH IEepBOOBITHOrO 4YeloBeKka (KaMHH-4ONIEpbl, pyOuIia,
ckpebiia), reoxpoHosioruueckas Tabnauia, Komiekius «PopmMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U MPaKTUYECKHE PAOOTHI:

[Ipaxtuueckas padora Ne 1. «/3ydeHne UCKOMaeMbIX OCTATKOB PACTEHUN 1 KUBOTHBIX B KOJUICKITUSIX.

OKcKypeust «IBOIIONMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN WIIM KpaeBeIUECKU My3ei).

Tema 3. Opranusmsel U OKpykKarolias cpesa.

OKojorus Kak Hayka. 3aJadd U pa3fesbl dKOJIOTMU. METolbl 3KOJIOTMYECKUX HCCIEI0BAaHUN. DKOJIOIMYECKOEe
MHUPOBO33PEHUE COBPEMEHHOT'0O YEJIOBEKA.

Cpenbl 0OUTaHMsI OPraHU3MOB: BOAHAS, HA3EMHO-BO31YILIHAsl, [IOYBEHHAs!, BHYTPHOPTaHU3MEHHA.
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Oxkonoruyeckue ¢aktopbl. Krnaccudukaius dSKoJOrM4ecKux (HaKToOpoB: aOUMOTHUYECKHE, OUOTUYECKHE U
aHTpOIOTreHHbIe. J[eiicTBIE KOTOrnuecKuX (PakTopoB HA OPraHU3MBI.

AOuotnueckue (GakToOpbl: CBET, TeMIlepaTypa, BiIaxHOCTb. Dortomnepuonusm. llpucrnocobneHus OpraHu3MOB K
AeicTBUIO abnoTuyeckux (GpakTopoB. buonornueckue puTmeol.

buotnyeckue dakTopel. Bumbl OHOTHYECKMX B3aMMOJICUCTBHM: KOHKYPEHIIMS, XUIIHUYECTBO, CUMOMO3 U €ro
dopmbl. Tlapasutusm, koomepamusi, MyTyadu3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJICOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHue OMOTUYECKUX B3aMMOJICHCTBUM VISl CYIIIECTBOBAHUS OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKHA MNOmyisiuud. OCHOBHBIE MOKA3aTeNyd MOMYJALMU: YHCIEHHOCTh, IUIOTHOCT,
POXKJ1aeMOCTh, CMEPTHOCTh, TPUPOCT, MUTpaLUs. JMHAMUKA YUCTIEHHOCTH MOMYJISIUU U €€ PeryJisiusl.

JlemoHCcTpanumu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. I'ekkerns.

Tabnuer 1 cxemsl: kapta «lIpupomubie 30HBI 3eMiu», «Cpeasl OOMTaHUS OPTraHU3MOBY», «DOTOMEPUOIUZIMY,
«[Tonmynsiimy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISIIUU UHPY30pUun-Tyhenbkuy, «[IuieBbie nemnm.

JlaGopaTopHbie U MPAKTUYECKUE PAOOTHI:

Jlabopatopnas pabota Ne 3. «Mopdonmoruueckre 0COOEHHOCTH PACTEHUH U3 Pa3HbIX MECT OOUTAHUSI.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEyCa.

[Ipaxtuueckas padora Ne 2. «[loacy€T MIOTHOCTH MOMYJIANMN Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1iecTBa U SKOJIOTMYECKUE CUCTEMBI.

Coo0miecTBO opraHu3MoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHUOBas, MPOCTPAHCTBEHHAas, Tpoduyeckas
(mumeBas). Buapl-nomuHanTel. CBs3U B OHOIEHO3E.

Dkosoruyeckue cuctemMbl (dkocuctembl). [loHarne 00 »d3KkocucteMe u OuoreoineHo3e. DOYyHKIIMOHAIbHbBIC
KOMIIOHEHTBI SKOCUCTEMBI: TPOIYLIEHTbI, KOHCYMEHTBI, peAyLIeHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B 3KOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH dKocucTeMbl. [Iumessie nienu u cetu. OCHOBHBIE MMOKA3aTENN SKOCUCTEMbI: OroMacca,
OPOAYKIUS. DKOJOTMUYECKUE MUPAMUJIbL: MPOAYKIIMU, YUCICHHOCTH, Onomacchl. CBOWMCTBA DKOCUCTEM: YCTONYUBOCTb,
camoperyJisiuus, pazpurue. Cykieccusl.

[IpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOI'O WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTE€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bromornueckoe u X03sIMCTBEHHOE 3HAYCHHE
arpodKOCUCTEM U YPOOIKOCHUCTEM.
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buopaznooOpazue kak pakTop ycTOHYMBOCTH 3KkocucTeM. CoxpaHeHue OMOIOrnYecKoro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanackoro o O6mocdepe. I'panunibl, coctaB u crpykrypa Omocdepsl. XXrBoe BelecTBO U €ro
¢bynkiuu. OcobeHHoctu Ouocdepsl Kak Tio0anbHOM 3KOCHCTEMBI. J[MHaMHUuYecKoe paBHOBeCHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeImiecTB U OMOr€OXMMHUYECKHE IHMKIBI 3JEMEHTOB (yriaepoja, a3oTa). 30HaJIbHOCTbh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Omochepe 3emiu. AHTpOIOreHHbIE H3MeHeHHS B Ouocdepe. [mobGanbHBIE SKOJOTHYECCKHE
POOJIEMBI.

CocymiecTBoBaHue mnpupoAbl U uenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBAa YCTOWYHMBOCTH
o6uocdeprl. OcCHOBA paIMOHATBLHOTO YIPABIECHUSI TPUPOJAHBIMU PECYpCaMu M UX HCHOIb30BaHue. JlocTHKeHUs: OMOI0Tun
U OXpaHa MPUPOJIbL.

JlemoHCcTpanumu:

[Toptpersl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuer n cxembl: «llumieBbie nenn», «bHOLEHO3: cOCTaB U CTPYKTypa», «lIpupoansie coobuectBay, «llenu
NUTaHus», «JKoJoruyeckas nupamuga», «buochepa u demoBek», «IKOCHCTEMa MIUPOKOJIUCTBEHHOTO JIECay,
«IKocHucTEMa XBOMHOro Jjeca», «buorneHo3 BomoéMa», «ArporeHos», «lIpuMepHble aHTPONOTreHHBbIE BO3JACHCTBUS Ha
npupoay», «BaxHellIne UCTOYHUKHU 3arps3HEHUS] BO3JyXa W IPYHTOBBIX BOI», «l[louBa — BakKHEWIIas COCTaBISIOLIAs
ouoceprr», «Paktopsl nerpagauuu  nouBy», «llapHukoBbii AdexT», «DaKTOphl PATUOAKTUBHOIO 3arpsi3HEHUS
ouocdepnin, «O0mas cTpykrypa ouochepni», «Pacnpoctpanenue xu3nu B ouochepe», «O30HOBBIN 3KkpaH Ouochepbi»,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azota B IpUpOIe».

OGopynoBaHue: Mojelb-anIuiMKanus «TunuuHele OHOIEHO3bI», TepOapuil  «PacTuTenbHble COOOIIECTBAY,
Kouiekunn «buoneno3», «Bpeautenu BaXKHEUIINX CEIbCKOXO3SICTBEHHBIX KYJIbTYp», repOapuu U KOJJIEKIIMU PACTEHUMN
U SKUBOTHBIX, TNPUHAJJIEKAIIME K pPa3HbIM DKOJOTMYECKMM TrpymmaMm ojgHoro Buna, Kpacnas kuura Poccuiickoit
®depnepanuu, M300paxeHUs OXPAHIEMbIX BUJIOB PACTEHUMN U )KUBOTHBIX.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOI'MU HA BA3OBOM
YPOBHE CPE/JHEI'O OBIIETI'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycranaBIuMBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIMIMMUCS MPOrpaMM
CpellHero 00111ero 00pa3oBaHus: JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMHYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX PE3yIbTATOB OCBOCHHMS IpeameTra «buosorus» BbIAENIEHBI CIEAYIOIIME COCTaBIISIONINE:
OCO3HAHHE OOYYAIOIMMHUCS  POCCHUMCKONW  Tpa)KJaHCKOM  HUJEHTUYHOCTH — TOTOBHOCTHM K  CaMOpPa3BUTHIO,
CaMOCTOSITETTLHOCTH M CaMOOIIPEACICHUI0, HAIMYME MOTHUBAIMM K OOY4YEHHIO OMOJIOTHH, IIeJICHANPABICHHOE Pa3BUTHE
BHYTPEHHHX YOEXKJIEHUW JUYHOCTHU HAa OCHOBE KIIOYEBBIX LIEHHOCTEH U HCTOPUYECKUX TPAAUIMA pa3BUTHUA
OMOJIOTMYECKOT0 3HAaHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUMXCS PYKOBOJCTBOBAThCA B CBOEW JEATEILHOCTH
[IEHHOCTHO-CMBICIIOBEIMU YCTaHOBKAMH, MPUCYIIUMH CHUCTEME OMOJIOTMYECKOT0 00pa30BaHUs, HAIUYUE IKOJIOTUYECKOTO
IPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIE TUTaHBI.

JIMaHOCTHBIE pe3yJbTaThl OCBOCHUS mpeameTa «buomorus» JOCTHraloTCs B €AMHCTBE y4eOHOW M BOCTIMTATEILHON
JEATEIBHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHUHUCKUMH COLMOKYJIBTYPHBIMH, MCTOPUYECKUMH M J1YXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU B OOILIECTBE MpaBUJIaMH M HOPMaMU TMOBEJEHUS U CIIOCOOCTBYIOT MpOIeccam
CaMOIIO3HAaHUS, CAMOBOCIIMTAHUS U CaMOPa3BUTHSI, Pa3BUTUSI BHYTPEHHEN NO3ULMHU JIMYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY W MPaBOIOPSIKY, YEIOBEKY TpyAa W CTapIIeMy MOKOJICHHIO, B3AaUMHOTO YBa)KCHUS, OEpPEeXHOTO OTHOIICHHUS K
KYJbTYPHOMY HAaCJIEIMIO U TPAAULHSIM MHOIOHAIMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Tpupoae U OKPyKaroleu
cpene.

JluyHOCTHBIE peE3yJabTaThl OCBOEHUS Yy4deOHOro mnpeaMera «buoOJOTHsS» JOJKHBI OTpa)kaTb TOTOBHOCTh U
CIIOCOOHOCTh O0YYAIOMIMXCS PYKOBOICTBOBATHCA CGHOPMHUPOBAHHON BHYTPEHHEW TO3WIMEH JWUYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OpPHUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSIM
POCCUICKOr0O 00IlIeCTBa, PACUIMPEHUE XKU3HEHHOTO OIbITA W OIbITa JEATEIBHOCTH B IMPOIECCE peaau3allid OCHOBHBIX
HaIIpaBJICHU BOCTIUTATEIbHON AEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpak1aHCKOTrO BOCTIMTAHUS:
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c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMHU O0YyYarOIIEerocsi Kak akKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUUCKOTO
o011ecTBa;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHHE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKON JEATENbHOCTU MPU CO3JaHUM YUE€OHBIX MPOEKTOB, PEIICHUH yYEOHBIX U
MO03HABATEJIBHBIX 3a/1a4, BBHITIOJTHEHUU OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCThH OMNPEIEsATh COOCTBEHHYIO MO3UIMIO MO OTHOIIEHHUIO K SIBJICHUSM COBPEMEHHOMN U3HU U OOBSICHATH
ee;

YMEHUE YYMUTHIBATh B CBOMX JACHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOI'O B3aMMOJEHCTBUS JIIOACH C pa3HbIMU
yOSXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMU U COI[UATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIIECCE COBMECTHOIO BBIMOJTHEHUS YYEOHBIX, TII03HABATEIbHBIX U
UCCJIE0BATEIbCKUX 3aJ1ay, YBaXXUTEILHOI'O OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB MPHU OOCYXJAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTH K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKOM TPakKTAHCKON MIACHTHYHOCTH, TATPUOTHU3MA, YBAXKEHUS K CBOEMY HapoOJy, YyBCTBa
OTBETCTBEHHOCTH nepes PonuHoi, ropnoctu 3a cBoM Kpai, cBOI0 PouHy, CBOM SI3bIK U KYJIBTYpPY, MIPOILUIOE U HACTOSAILEE
MHOTOHallMOHAIBLHOrO Hapoaa Poccuu;

LICHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJIEAUI0 U TNaMITHUKaM IPUPOABI, JOCTMXKEHUsIM Poccuu B Hayke,
WCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IIC;

CIIOCOOHOCTH OIEHMBATh BKJIAJ] POCCUHUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHHU, TOHUMAHUS 3HAUCHUS
OMOJIOrMY B MO3HAHUY 3aKOHOB MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

uzeitHas yoex1EHHOCTh, TOTOBHOCTD K CITy>KeHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYyAbOY;

3) 1yXOBHO-HPABCTBEHHOT'O BOCTIUTAHMUS:

OCO3HAHUE JYXOBHBIX IECHHOCTEN POCCHICKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO MIOBE/ICHMUS,

CIIOCOOHOCTh OILICHMBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSACh Ha MOpaJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JTUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUYUBOrO OyAyIIEro;
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OTBETCTBEHHOE OTHOIIEHUE K CBOMM POIUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHUS LIEHHOCTEH
CEMEMHOM KU3HU B COOTBETCTBHUU C TPAaAULIMSIMU HaApo10B Poccuu;

4) 5CTETUYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUYAsl 3CTETUKY ObITAa, HAYYHOI'O M TEXHHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPY/Aa,
00IIIeCTBEHHBIX OTHOIIICHHIA;

MOHUMAHKE YMOITMOHATIBHOTO BO3/ICHCTBUSI JKUBOUM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHMIO B pa3HbIX BHJIaX MCKYCCTBA, CTPEMJIEHUE MPOSBISITh KayecTBa TBOPYECKOM
JUYHOCTH;

5) ¢pu3nueckoro BocnuTanus, POpMUPOBAHUS KYIbTYPbI 3J0POBbS U SMOLIMOHATILHOIO OJIArOMOIyYHs:

MOHMMaHUE U peanu3alus 3J0pOBOro U 0Oe30macHoro obOpasza >KU3HHM (30pOBOE MUTAaHHUE, COOIIOJCHUE
TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/AbIXA, peryispHas (undeckask akTUBHOCTD),
0epeXHOro, OTBETCTBEHHOT'O U KOMIIETEHTHOI'O OTHOIIECHHUS K COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

NMOHUMaHUE I[IEHHOCTU MpPaBWJI HMHIUBUAYAJIbHOTO M KOJUIEKTUBHOI'O O€30MacHOrO TMOBEIECHHUS B CHUTYyalusX,
YIPOKAIOIIMX 3/I0POBbIO U KU3HU JIIOCH;

OCO3HAHHE MOCJIEACTBUI 1 HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPeOICHUS aJIKOT0MIsl, HAPKOTUKOB, KYPEHUS );

6) TPy10BOTO BOCITUTAHMSL:

TOTOBHOCTB K TPYAy, OCO3HAHME LEHHOCTH MACTEPCTBA, TPYI0JIIOOHE;

FOTOBHOCTh K AaKTHBHOM JIESTEIIbHOCTH TEXHOJIOTMYECKOM M COLMAIbHOM HAMpaBIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHATH TaKyIO JAEATeIbHOCTD;

WHTEpPEC K PA3IUYHbIM cdepaMm TpodecCHOHaTbHON JeATeIbHOCTH, YMEHHE COBEpPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymiei mpodeccun U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BAHUIO HA TIPOTSHKEHUU BCEH KU3HU,

7) PKOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKH II€JIECO00pa3HOE OTHOLIEHHWE K TMPUPOJAE KaK MCTOYHUKY JKM3HM Ha 3emile, OCHOBE €&
CYyILLIECTBOBaHMS;

MOBBIIIIEHUE YPOBHSI KOJIOTHYECKOW KYJIbTYpPhl: MPUOOPETEHUE OMbITAa TJIAHUPOBAHUS IMMOCTYNKOB U OLIEHKU HUX
BO3MOXHBIX ITOCHEACTBUM JJIs1 OKPYIKAIOIIEH CPENbI;

OCO3HaHHE II100aTBHOr0 XapakTepa IKOJIOrMUEeCKUX MpoOieM U MyTeH UX PellleHus;
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CIIOCOOHOCTh MCHOJIb30BATh MPUOOpPETaEMbIE MPU U3YUEHUH OMOJOTHUU 3HAHUS U YMEHUS MPHU PEIICHUH NpodJieM,
CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJONOIb30BaHUEM (COOJIOEHNE MpaBUi MOBEAEHUS B NPUPOJIE, HANPABICHHBIX HA
COXpaHEHHE PAaBHOBECHUS B SKOCHCTEMAX, OXpaHy BUJIOB, 3KOCUCTEM, OMoCcdephl);

AKTUBHOE HENPUATHE IEHUCTBUM, NPUHOCIIIMX BPEN OKPYXKAIOWIEHM NPUPOAHOM Cpelle, YMEHHE IMPOrHO3UPOBATH
HEOJaronpUATHbIE KOJIOTHUECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX AEUCTBUN U MPEAOTBPAIIATh UX;

HaJIM4YKUE Pa3BUTOIO HKOJIOTHYECKOrO MBILUIEHUS, SKOJOTHYECKON KYJIbTYphl, OMbITA AEITEIBHOCTH IKOJIOTHUYECKOM
HAIpPABJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA MMHU B ITO3HABATEIbHOM, KOMMYHMKAaTHBHOW M COLMAIbHOM IPAaKTHKE,
TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN NEATEIBHOCTH KOJIOIMYECKON HAIPaBIECHHOCTH;

8) HEHHOCTHU HAY4YHOT'O MO3HAHMSL:

C()OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
OOLIECTBEHHON NPAKTUKH, OCHOBAaHHOIO HA JMAJore KyJlbTyp, CIHOCOOCTBYIOIIEIO OCO3HAaHUIO CBOEro MecTa B
HOJIMKYJBTYPHOM MUDE;

COBEPIIECHCTBOBAHNUE SI3bIKOBOM WM YMTATEIbCKOW KYJBTYPbl KaK CpPEJICTBA B3aMMOJCHCTBHS MEXAY JIIOABMHU U
NO3HAHUS MUPA;

NOHMMaHUEe CHelU(pUKA OMOJIOTMM KaK HayKH, OCO3HaHUS €€ poiid B (POPMHUPOBAHUHU PALMOHAIBHOTO HAYYHOI'O
MBIIIJIEHUS, CO3[JaHUU IIEJIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
o011ecTBa, B MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U pEelIeHNnH MpobieM COXpaHEeHUs IPUPOITHOTO PaBHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTMH Il COBPEMEHHOW LMBUIM3aLUU: 00€CIeYeHHs] HOBOTO YPOBHSI pPa3BUTHS
MEAUIMHBI, CO3JaHUE MEPCHEKTUBHBIX OHMOTEXHOJOIWH, CHOCOOHBIX pelaTh pPeCcypcHble MpPOOJIEMbl PA3BUTHS
YeJI0BEYECTBA, MOMCKA MyTel BbIXOJA U3 II100aJIbHBIX SKOJIOIMUECKHUX MPOo0JIeM U 0OecrieueHus epexoia K yCToHuuBOMy
Pa3BUTHIO, PALIMOHATBHOMY KCIIOJIb30BAHUIO MPUPOHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTUYECKUX 3HAHUM B IENIAX MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-
HayYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAJIBHOW TIpaMOTHOCTU oOOydaromuxcs, (opMUpyeMol mpu
U3Y4YEHUU OUOJIOTUY;

NOHMMaHHE CYIIHOCTH METO/OB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
NoJlydaeMble 3HAHMS JJI1 aHalM3a M OOBSICHEHUS SBJICHHI OKpPYXalOLIEro MUpa W MPOUCXOMASIIUX B HEM HM3MEHEHUH,
yMEHHE JAeNaTh 00OOCHOBaHHbBIC 3aKJIIOYEHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAaHHBIX C LEIbI0 MOTYYCHHS
JIOCTOBEPHBIX BBIBOZIOB;
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CIIOCOOHOCTh CaMOCTOATENIbHO HCIOJIb30BaTh OHMOJIOTMYECKUME 3HAHUS I pelieHHs MpoOJeM B pealibHbIX
KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTU HAYYHOW JEATEeNbHOCTH, TOTOBHOCTbh OCYIIECTBJISTH IMPOECKTHYI0 U HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHMBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTB K HEMPEPHIBHOMY 00PAa30BAHUIO M CAMOOOPA30BaHUIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX
3HAHMI MO OMOJOTUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTAMM.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJibTaTbl OCBOCHMsI y4yeOHoro mnpeamera «buonorus» BKIIOYAIOT: 3HAUYMMbIE IS
dbopMHUpPOBaHUS MHUPOBO33PEHUS OOYJAIONIUXCS MEXKIUCIUILIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC TOHSTHUSA,
OTpaXkarolue 1eJI0CTHOCTh HAYYHOM KapTUHBI MUpPA U CIEHU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIEeCTBO, PHEPTus, sIBJIEHUE, MPOIECC, CUCTeMa, HAyUYHbIA (PaKT, MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, WCCIEIOBAaHNE, HAOIIOJCHUE, W3MEPEHHE, OJKCIEPUMEHT W JIPYyruX), YHUBEpCajdbHbIE Yy4eOHBIE JEHCTBUS
(mo3HaBaTelibHbIE, KOMMYHHUKATHBHBIC, pETYJSITUBHBIE), oOecreunBatome ¢GopMupoBaHue  (PyHKIIMOHATBHOU
TPAMOTHOCTH U COIMAJIBHOM KOMMETEHIMHU OOYYaloIIMXCsl, CIOCOOHOCTh OOYYarOUIUXCS HCIOIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHME 3HAHUA U YHUBEpCaJbHble Yy4eOHbIE IEHCTBUS B IMO3HABATEIHHON U
COLMATIbHOM IPAKTHUKE.

MeTtanpenMeTHbie pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPETHEr0 00IIero 00pa30BaHUs JOJKHBI OTPAXKaTh:

OBnajzieHre YHUBEPCAIbHBIMU YUYEOHBIMU MTO3HABATEILHBIMU JCHCTBUSMU:

1) 6a30BBIC TOTHYECKHE ICHCTBUA:

CaMOCTOSITEIILHO (POPMYIIMPOBATH U aKTYAIM3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TIPU OCBOCHUM 3HAHMN MpUEMBI JIOTMUECKOT'O MBbIIUICHUST (aHajdu3a, CHUHTE3a, CpaBHEHMS,
KJaccuukanu, o00OIIEeHUs), PaCKPhIBaTh CMBICT OWOJIOTMYECKUX TMOHSATHN (BBIJCNIATh MX XapaKTEepHBbIC MPU3HAKH,
YCTaHABJIMBATH CBS3U C APYTUMHU MOHSATUSIMH);

ONpENENsATh IEeNU JEATeIbHOCTH, 3ajaBasl MapaMmeTpbl U KPUTEPUU HUX JOCTHKEHHUS, COOTHOCHUTH PE3YJIbTaThl
JIESITENIbHOCTHU C TTOCTABICHHBIMU LIETISIMU;

HCII0JIh30BaTh OMOJIOrMYECKUE TIOHATHS JIsl OOBICHEHUS (DAKTOB U SABJICHUHN KUBOW MIPUPOJIBL;
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CTPOUTh JIOTUUECKUE PACCYXKJICHUS (MHIAYKTUBHBIC, JCIYKTUBHBIC, MO AHAJOTUH), BBISBIISITH 3aKOHOMEPHOCTH W
IIPOTHBOPEUHS B PaCCMaTPHUBAEMBIX SBJICHUSIX, (POPMYITHMPOBATH BHIBOJIBI M 3aKIIOUCHNS,

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBA3€M M OTHOIIECHUN B M3y4a€MbIX
OMOJIOTUYECKUX OOBEKTaX, a TaKKEe NPOTUBOPEUHMA PA3HOTO POJA, BBISABICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
HCTOYHHUKAX;

pa3palarbiBaTh IUTAH PEIICHHUS TPOOJEeMbl C Y4ETOM aHaIM3a HMMEIOIIUXCA MaTepUAIbHBIX U HEeMaTepHUalbHBIX
pECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJNSAM, OLIEHHMBATH PHUCKH
IIOCJICJICTBUIN ACATEIbHOCTH,

KOOPJAMHUPOBATh W BBINOJHATH pPabOTy B YCIOBHUSAX pPEAIbHOTO, BHUPTYAIbHOTO U KOMOMHHUPOBAHHOI'O
B3aUMOJICHCTBHS;

pPa3BUBATh KPEATHUBHOE MBIIIJICHUE IPU PEIICHUN KU3HEHHBIX TPOOIeM.

2) 0a30BBIC HCCIIEIOBATEIIBCKHUE ICUCTBUSA:

BJIQJICTh HAaBBIKAMU Y4E€OHO-HCCIEIOBATEILCKON M MPOEKTHOW JEATENbHOCTU, HaBBIKAMU pa3pelieHust MnpoodJieM,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY ITOMCKY METOJIOB PEIICHHUS MPAKTHYCCKUX 3a]ad, NMPUMCHCHHIO
pPa3IUYHBIX METOJ0B MO3HAHUS,

WCIIOJIb30BATh PA3JIMYHBIC BHIBI JEATEIIBHOCTA MO TMOJYYEHHK) HOBOIO 3HAHMS, €ro HWHTEPIPETALH,
npeoOpa3oBaHUIO U MPUMEHECHHUIO B YIEOHBIX CUTYaAIIUSIX, B TOM YHCIIE TIPU CO3/IaHUM YUEOHBIX U COLIUAIIBHBIX MTPOCKTOB;

dhopMupOBaTh HAYYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHUEH, KITFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBHUTh U (HOPMYJIHMPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaATEIbHON JICATEIHFHOCTH U )KU3HCHHBIX CUTYaIIHIX;

BBISIBJISAITh IPUUMHHO-CJIEAICTBEHHBIE CBSA3U U aKTYaJIM3UPOBATH 3a]1a4y, BbIJIBUTaTh TMIOTE3Y €€ pEIIeHUs], HAXOAUTh
apryMEHTHI JIJIA 10KA3aTEeIbCTBA CBOUX YTBEPIKICHUM, 3a1aBaTh NApaMETPhl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATH IIOJYYECHHBIE B XOJE€ PEUICHUA 3a1a4u PE3YyJbTaThl, KPUTHUYECKU OLICHUBATh HX JTOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYallUsSIM, OLICHUBATh PHOOPETEHHBIN OIIBIT;

OCYIIECTBJISITh 1IeJICHANIPABIICHHBIN MOKUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JCUCTBUS B IPO(PECCHOHATBLHYIO CPENY;

YMETh IEPEHOCUTH 3HAHKS B TTO3HABATEIHHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEEATCTLHOCTH,

yMETb UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTel;
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BBIJIBUTATh HOBBIE WJICH, MpeajiaraTh OPUTHHAIBHBIC TOAXOABI W PEIICHUS, CTAaBUTh MPOOJIEMBI W 3aJayH,
JIOMTYCKATOIINE alIbTePHATUBHBIE PEIICHUS.

3) pabota ¢ uHbOpMaIeH:

OPUEHTUPOBATHCS B PA3JIUYHBIX HCTOYHHUKAX HWHPOpMANHH (TEKCTEe Y4EOHOro TOCOOUS, HAYIHO-TIOMYJISIPHOMN
auTepaType, OMOIOTMYECKUX CIIOBApSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, B VIHTepHETE), aHaTu3upoBaTh
UHPOPMAITMIO PA3UYHBIX BHUIAOB M (OPM TMPEACTABICHHS, KPUTHYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HENPOTHUBOPEUYHBOCT;

(bopMyIMpoOBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHble METObI MPU MOUCKE U 0TOOpe OMOIIOrMuecKor MH(pOpMaIINH,
HEO0OXOUMOM JJIsl BBITIOJIHEHUSI YYEOHBIX 3a/a4;

npuoOpeTaTh OMNBIT HMCIHOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH, COBEPIICHCTBOBATh
KYJIbTYPY aKTUBHOTO UCITOJIb30BaHUS PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO ()OpMY MpEACTaBICHHUS OMOIOTHUecKoil nHpOopMaIuK (CXeMbl, rpaduKku,
JMarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTOE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4eCTBE CPEACTBA MpU pPaboTe ¢ OMONOTMYEecKON WH(pOpMAIHMEH: MPUMEHSTH
XUMHUYECKHe, (PU3NUecKrue U MaTeMaTUYECKUe 3HAKU U CUMBOJIBI, (OopMYyIibl, a00peBUaTypy, HOMEHKIATYPy, UCTIOIb30BaTh
U TIpeoOpa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACTIO3HABAHUSA U 3aIUTHI HHGOpMaIHK, WHHOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBnajzieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSAMU:

1) obuienwue:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BceX cepax KU3HM, aKTUBHO y4aCTBOBATh B JUAJOre WU JTUCKYCCHHU IO
CYIIECTBY OOCYykIaeMol TeMmbl (YMEHHE 3a/JaBaTh BOIMPOCHI, BHICKA3BIBATh CYKICHHS OTHOCHUTEIBHO BBITIOJHEHUS
npenjgaraeMoi 3a/1auu, yYuThIBaTh HHTEPECH! U COTIACOBAHHOCTD MO3UIIMM IPYTrUX YYACTHUKOB JUAIOTa WIH TUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUSA, TMOHMMATh 3HAYEHHE COIMATIBHBIX 3HAKOB, MPEINOCHLUIOK
BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYAIlUH, YMETh CMSTYATh KOH(DIUKTHI U BECTH MTEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CITOCOOAMU OOIIEHHSI U B3aUMOJICUCTBUSI, TOHUMATh HAMEPEHHs APYTHUX JIIOJEH, MPOSBIIAThH
YBOXHUTEIBHOE OTHOIIICHNE K COOCCETHUKY M B KOPPEKTHOH opMe (popMyTHpOBATH CBOM BO3PAKCHHS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas eATEeIbHOCTD:
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MOHUMATh M MCIOJb30BaTh MPEUMYIIIECTBA KOMAH/IHOW W MHIWBUAYaJTbHOU pabOThl MPU pEIIEHUNU OHMOIOTUYECKOM
npo0sieMbl, 00OCHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHUsS TPYIMOBBIX (OpPM B3aMMOJEHUCTBUS MPU PEIICHUH Y4eOHOU
3a/1a4y;

BBIOMpaTh TEMAaTUKY U METOJAbl COBMECTHBIX JEHUCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEHU KaxKJIOTO
YyjieHa KOJJIEKTHBA;

MPUHUMATH 1I€TTM COBMECTHOM JIESITEIbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH ACHCTBUS MO €€ JOCTHKEHHIO:
COCTaBJIATh TUIAH JICUCTBHM, pacIpeneisiaTh poid ¢ y4E€TOM MHEHUN yYaCTHHKOB, OOCYXIaTh pe3yiIbTaThl COBMECTHOU
paboTHI;

OLICHMBATh KAa4YECTBO CBOErO BKJAJa U KaXXJOTO yYaCTHHMKAa KOMAaHIbl B OOUIMH pe3ynbTaT MO pa3pabOTaHHBIM
KpUTEPUSM;

npeiarath HOBbIE MPOEKTHI, OIEHUBATH UJIEU C MO3UIIMU HOBU3HBI, OPUTUHAIBLHOCTH, TPAKTUUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B PA3IMYHBIX CUTYalUsIX, MNPOSBISATH TBOPYECTBO U
BOOOpakeHHEe, ObITh HHUITMATUBHBIM.

OBnaJieHUe YHUBEPCAIbHBIMU PETYISATUBHBIMU JACHCTBUSIMU:

1) camoopranuzanusi:

UCIIOIb30BaTh OWOJIOTUYECKUE 3HAHUS JJI BBISBICHUS TMPOOJeM W UX pElIeHUS B JKU3HEHHBIX U Y4EOHBIX
CUTYyalUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1LI€JIEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOMX JEHCTBUAX U MOCTYIIKaxX
10 OTHOIIEHHUIO K )KMBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3[I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEIILHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBIABIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
cOOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM JACSITEIbHOCTH U KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJILHO COCTABJIATh IUIAH pEHIeHUS MNpoOJeMbl € YYETOM MMEIOIMUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U IPEAIIOYTEHUM;

JIlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPEAOUYTESHUN;

JiefaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;
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crocoOCTBOBaTh ()OPMHPOBAHUIO M TPOSIBICHUIO IIUPOKON IPYAUIMU B Pa3HBIX OOJACTAX 3HAHUM, MOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LM,

BJIAJETh HABBIKAMHM IIO3HABATEIbHON pPEeQIIEKCUHM KaK OCO3HAHMSI COBEPILAEMBIX JACHCTBUH U MBICIUTENbHBIX
IPOIIECCOB, X PE3YyIbTAaTOB W OCHOBAHUM, MUCTOIL30BATh MPUEMBI PeICKCUN NJIsi OLIEHKH CUTYalliu, BHIOOpa BEPHOTO
peuieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€ PE3YyJIbTATOB AESITEIbHOCTH;

3) npunsTHE CE0S U APYTUX:

MPUHUMATH ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPaBO APYIMX Ha OMIMOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TO3UIIMU JPYTOro 4eJ0BeKa.

[TPEJMETHBIE PE3YJIbTATDBI

[Ipenmernbie pe3yiabTaThl ocBoeHHsl mporpammbl COO 1o Ouwomornu Ha 0a30BOM YPOBHE BKIIIOYAIOT
cnenuduueckue s yueoHoro npeamera «buonorus» HaydHble 3HaHMS, YMEHHUS U CIOCOOBI JIEWCTBHI MO OCBOCHMIO,
WHTEPIpETAIU U TPeoOpa30BaHUI0 3HAHUH, BUJIBI IEATEIFHOCTH IO TTOJIYYCHUIO HOBOT'O 3HAHUS M MMPUMEHEHUIO 3HAHHM
B Pa3JIMUHBIX YYEOHBIX CUTYAIUsX, & TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX ¢ OMojoruei. B mporpamme
peAMETHBIE PEe3YJIbTaThl MPEICTABICHBI 110 T'0J1aM 00 y4YEHUSI.

[IpenmeTHbBIE pe3yIbTaThl OCBOCHMS yaeOHOT0 npeameta «buonorusi» 6 10 kiacce MOMKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE€ W PO OUOJIOTMM B CHCTEME HAYYHOIO 3HAHUS €CTECTBEHHBIX HAyK, B
dbopMUPOBaHNU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUH, (GYHKIMOHAIHHOW TPaMOTHOCTH YeNIOBEKAa JUISl PEIICHUS
YKU3HEHHBIX 3a]1ay;
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YMEHHUE PaCKpbIBaTh COJAEPKaHHE OMOJOTMYECKHX TEPMHHOB U MOHSATHUN: KM3Hb, KJIETKA, OPraHu3M, METa00JIN3M
(oOMeH BeIecTB W TMpEeBpalleHUuEe JHEPTHH), TOMEeocTa3 (CaMOpPEryJsius), YpOBHEBas OpraHHU3allvs >KUBBIX CHCTEM,
CaMOBOCTIPOU3Be/ICHHE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHUE;

YMEHHE HW3Jaratb OWOIOTWYECKHME TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTAIlMOHHAs, IIEHTpaJbHAs JI0TMa
MoJIeKyJsipHOM Onosiorun), 3akoHsl (I'. Mennens, T. Moprana, H. U. BaBuiioBa) u yuenus (0 meHTpax MHOTrooOpasus u
MIPOUCXOXKAEHUS KYJIbTYypHbIX pacteHuit H. Y. BaBumnoBa), onpenenste rpaHUllbl UX TPUMEHUMOCTH K dKUBBIM CUCTEMAaM;

yYMEHHUE BIIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOTIOICHUE ¥ OMTMCAHUE KUBBIX CUCTEM, IMPOIIECCOB
U SBJICHWUHA, OpraHu3auus U TMPOBEACHUE OHOJOTMYECKOr0 HKCIEPUMEHTA, BBIJIB)KEHUE THUIIOTE3bl, BbIABICHUE
3aBUCUMOCTH MEXIY HMCCIENyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJIYYEHHBIX PE3yJbTAaTOB, UCIOJb30BAHHBIX HAYYHBIX
MOHATUIA, TEOPUI U 3aKOHOB, YMEHUE JEJIAaTh BEIBOABI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKM BHUPYCOB, KIETOK MPOKAPUOT M DYKAPUOT, OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEILIECTB W IMPEBPALEHUS HSHEPTUU B KIETKE,
dboToCcHMHTE3a, IJIACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, MeWo03a, OIUIOJA0TBOPEHUS,
Pa3MHOXEHUS, UHANBUIYAJILHOIO PAa3BUTHsI OpraHu3Ma (OHTOr€HE3);

yMEHUE MPUMEHATH MOJYYCHHbIC 3HAHUS I OOBSCHEHHUS OMOJIOTMYECKUX MPOIIECCOB W SIBJICHUM, ISl TIPUHITHS
NPAKTUYECKUX PEIICHU B MOBCEIHEBHOW JKU3HU C II€NIbI0 oOecrneueHrus Oe30MacHOCTU CBOETO 3/10POBbSl U 370POBBS
OKpYKaIOIUX JIIOJIeH, COOJIOJIEHUST HOPM T'pPaMOTHOTO IOBEACHHUA B OKPYXKAlOUIeHl NPUPOAHON cpere, MOHUMaHHE
HEOOXOJIUMOCTH UCIOJIb30BaHUSl JOCTHXKEHUH COBPEMEHHOM OHOJIOrMM UM OWOTEXHOJOTMH MJii PaldOHAIBHOIO
IPUPOIOIOIB30BAHUS;

YMEHHUE peliaTh JJIEMEHTApHbIE T€HETHYECKHE 3aJadyd Ha MOHO- U JUTHOPUIHOE CKpENIMBaHUE, CIEIUICHHOE
HACJIeIOBAaHUE, COCTABJISITH CXEMbl MOHOTMOPUHOIO CKpEIIMBaHUS JUIsl MpEACKa3aHUsl HaclelOBaHUS IPU3HAKOB Y
OpPraHu3MOB;

yYMEHHUE BBINOJHATH JIa0OpaTOpHbIE W MpaKTUYecKue paldoThl, COOJIOAATh MpaBWia Mpu padboTe ¢ y4eOHBIM U
1a00paTOPHBIM 00OPYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh U MHTEPIPETUPOBATH MH(POPMAIIHUIO OUOIIOTHYECKOTO COJEPIKAHMSI, BKIIOYAIOITYIO
NICEBJIOHAYYHbIE€ 3HAHMSI W3 PAa3JIMYHbIX HCTOYHUKOB (CpelcTBa MaccoBOM uWH(pOpMAIMK, HAay4YHO-TIOMYJIsSpHbIE
MaTepHuabl), STUYECKHE aCTIEKThl COBPEMEHHBIX UCCIEIOBAaHUIN B OMOIOTHH, MEAUIIMHE, OMOTEXHOJIOTHUH;
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YMEHHE CO3/]aBaTh COOCTBEHHbIC MUCHMEHHBIC M YCTHBIE COOOIIEHUsI, 000011asi OMONIOrHYecKyr0 HHPOpMAIUIO U3
HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIB30BaTh MOHATHIHBIN armapaT OMOJI0THH.

[IpenmeTHble pe3ysibTaThl OCBOCHUS yueOHOro npeamera «buonorusi» 6 11 knacce NOMKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUI O MECTE€ W POJM OHMONOTMM B CHUCTEME HAYYHOIO 3HAHHUSA €CTECTBEHHBIX HAyK, B
dbopMUPOBAaHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUNUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTMH, (PYHKIMOHAIBHOW T'PAMOTHOCTH YEJIOBEKa MJI pPEelICHUs
KU3HEHHBIX 3a]1ay;

YMEHHUE PacCKphIBaTh COAEpKaHWE OMOJIOrMYECKUX TEPMHHOB M MOHSATUHN: BHJ, MOMYJALMS, T€HO(DOH I, 3BOIIOLKSA,
JBIDKYIIUE CUIbI (PaKTOPhI) SBOTIOIMHU, TPUCITIOCOOIEHHOCTh OPTaHU3MOB, BU000pa30BaHUe, IKOJIOTUUECKUEe (DAKTOPHI,
HKOCUCTEMA, IPOAYIIEHThI, KOHCYMEHTBI, PEIYIICHTHI, LIEMX MUTAaHUs, YKOJIOrHYecKasi mupamMuaa, OuoreoreHos, omochepa;

yMEHUE U3JIaraThb OMOJIOrMuecKre Teopun (3BodtoLKMOHHas Teopus Y. JlapBruHa, cuHTEeTHYEeCKast TEOPUS IBOJIIOLIUHN),
3aKOHbI M 3aKOHOMEpHOCTH (3apojabiimieBoro cxoactBa K. M. bspa, depenoBaHus TJIaBHBIX HAIpPaBICHUM W MyTeu
somoruu A. H. CeepiioBa, yuenus o ouocepe B. U. Bepnanckoro), onpenensiTe TpaHULlbl ©X TPUMEHUMOCTH K )KHUBBIM
CUCTEMAM;

yMEHUE BIIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIO/ICHUE U OMMCAHUE KUBBIX CHUCTEM, IMPOIIECCOB
U SBJIEHUN, OpraHu3aldsg W TPOBEACHUE OHOJOTMYECKOr0 HKCIEPUMEHTA, BBIJIBWKCHUE THUIOTE3bl, BBHISBICHUE
3aBUCHUMOCTH MEXIY HCCIEIYEMbIMU BEJIIMUMHAMU, OOBSICHEHUE IMOJYUYECHHBIX PE3YJIbTAaTOB, UCIOJIb30BAHHBIX HAaYYHBIX
NOHATUN, TEOPUI U 3aKOHOB, YMEHUE JEJIAaTh BHIBOJABI HA OCHOBAHUU MOJYYECHHBIX PE3YIIHTATOB;

YMEHUE BBIICISTh CYIICCTBEHHbIC TMPU3HAKKM CTPOCHUS OHOJOTUYECKUX OOBEKTOB: BHJIOB, MOIMYJISAIINMA,
POAYIIEHTOB, KOHCYMEHTOB, PENYLIEHTOB, OMOre€Ol€HO30B M JKOCHUCTEM, OCOOCHHOCTHU MPOIIECCOB: HACIEICTBEHHOMU
U3MEHUYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUI000pAa30BaHuUsl, MPUCIOCOOIEHHOCTH OPraHU3MOB, ACUCTBUS 3KOJOTMYECKHUX
(GakTOpOB HaA OpPraHMW3MbI, TIEPEHOCAa BEIIECTB W IOTOKA SHEPTHMH B HKOCUCTEMAaX, AHTPOMOTCHHBIX HW3MEHECHHI B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOr€OXMMUYECKHX IIUKIIOB B Onocdepe;

YMEHUE MPUMEHSTh MOJYyYCHHBbIC 3HAHUA ISl OOBSICHEHUSI OMOJIOTHUYECKUX MPOIECCOB U SIBJICHUM, IJIS MPUHSATHUS
NPaKTUYECKUX PELICHUN B MOBCEAHEBHOW JKM3HMU C II€NIbI0 OOecrieueHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 370POBbS
OKPYXAIOLUX JIIOJEH, COOJIIONEHUST HOPM TPaMOTHOrO MOBEJECHUS B OKpY)Karouled NpUPOJHOW cpene, MOHUMaHue
HEO0OXOIMMOCTH UCTIONIb30BaHUS JOCTIKEHUN COBPEMEHHOM OMOJIOTHH JIJIsl PAIlMOHATLHOTO TIPUPOIOIIOTB30BAHMS;
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YMEHUE peliaTh 3JIeMEHTapHble OHOJIOTMYECKHE 3aJadM, COCTaBIATh CXEMbl TEpeHOca BEIIECTB U JHEPTrUU B
AKocHcTeMax (LN TUTaHUs );

YMEHHUE BBIOIHATH J1TaOOpaTOpHBbIE M TpakTHYeCKue paboThl, COOMIOAaTh MpaBWia MHpU paboTe ¢ y4eOHBIM H
1a00paTOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHUUECKH OLEHUBATh U MHTEPIPETUPOBATh UH(OOPMALIMIO OMOJIOTUYECKOTO COAEPIKAHMS, BKIIFOUAIOIIYIO
NICEBJIOHAYYHBIE 3HAHUS W3 Pa3IUYHBIX MCTOYHHUKOB (CpeACTBa MAaccoBOil WHGPOpMAIUU, HAyIHO-TIOMYJISPHbBIE
MaTepuaibl), pacCMaTpUBaTh IJ100AJbHBIE YKOJIOTHYECKHUE MPOoOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO ITO3UIIHIO;

YMEHHUE CO3JaBaTh COOCTBEHHBIE MMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias OMOJOrHIecKyt0 HHPOPMALIUIO U3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATUIHBIN anmapat OHOJIIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonnuaecTBo yacoB DNEeKTPOHHBIE
. (undpossie)
Nen/m | HamMeHoBaHHE pa3/iesioB U TEM IIPOTrPAMMBI Beero Ko6HTpom,HHe Hp6aKmquKHe oBpasoBaTeNbHEE
paboTsl paboTsl pecypChI

bu6mmoreka [IOK
1 buonorus kax Hayka 2 0.5 https://m.edso0.ru/7f41¢292

2 JKuBble cucTeMbl U UX OpraHu3alus 1 Bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292

3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 brbmorera [IOK
https://m.edso0.ru/7f41c292

bubmuorexa [IOK
4 PKH3HENCATENHHOCTE, KIETKH 6 https://m.edso0.ru/7f41¢c292

5 Pa3sMHOkKEHME 1 MUHAMBUAYAJIBHOE Pa3BUTHE 5 1 bu6numorexa [IOK
OpraHU3MOB https://m.edsoo.ru/7f41c292

6 HacnencrBeHHOCTS U HI3MEHUHBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292

7 Cenexuust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292

bu6nuorexa [IOK
8 Pesepsroe Bpems 1 https://m.edso0.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'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
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11 KIIACC
KommuecTBo yacos DNeKTpOHHBIE
. HaunmMenoBanue pa3zienoB u TeM (uudpossie)
Ne i/ IPOTPaMMBI Beero K06HTpOJIbHLIe Hp6aKTI/Iqec1<I/Ie 0OPA30BATEBHEIC
paboThI paboThI pecypesI
bubmuorexa [IOK
1 IBOMONHOHHAA GRONOrHA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnmoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpYXKaromias cpea 5 1 bubmrorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U HKOJIOTHYECKUE CUCTEMBI 9 Bubmiorexa LIOK
https://m.edsoo.ru/7f4lcc74
but6mmoreka [IOK
5 Pesepsroc Bpems 2 https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJITACC
Ne KonuuecTBo uacos Jlata DneKTpOHHBIE U(POBHIE
_ Tema ypoxa Kontponsnsle | IIpakTnueckue o0pa3oBaTesIbHbIE
/T Bcero H3y4YeHUS
paboThI paboThI pecypcbl
bubmuorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Meto bl TO3HAHUS KUBOU MPUPOIBI.
IT 6ota Ne 1
2 «IEZ?Z)?IEES)I];ZZI/II): Zﬁinqnmx METOI0B 1 0.5 bubmmorexa [JOK
p A ' https://m.eds00.ru/863e6122
P U3YYEHUU OMOJOTHYECKUX
00BEKTOBY
3 buosiornueckue cuctemsbl, NpoOLECCH U 1 bubnuorexa [IOK
UX U3y4YCHHE https://m.eds00.ru/863e6564
4 X¥UMHUYECKHUI cocTaB KIeTKU. Bona u 1 bubnmoreka [JOK
MHHEPAJIBbHBIE COJIA https://m.eds00.ru/863e674e
but6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1 https://m.eds0o.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
. JIab 0
6 Mol dbysomecaraommecckoi 1 05 BuGmorexa LIOK
- i ' https://m.edso0.ru/863e6b72
aKTUBHOCTH (DepMEHTOB (Ha IpuMepe
aMUJIa3bl WK KaTajaa3bl)»
bu6nunorexa LIOK
! YrueBonzL. JiumHaet . https.//m.eds00.ru/863e6870
bu6nunorexa LIOK
8 Hyxrienrosbie kuciotsl. AT® 1 https://m.edso0.ru/863e6d5c
9 HcTopust 1 METO/IBI N3YUEHUS KIIETKH. 1 bubmmoreka LIOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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Knerounas Teopus

https://m.edso0.ru/863e6e88

10 KiteTka kak 1eJiocTHas JKUBas CHCTEMa
CtpoeHne 3yKapuOTHYECKOU KIETKH.
Jlabopartopnas padota Ne 2 «M3yueHue
CTpOGFI){I/IH II)meTc?K pacTeHHIA )KI/I}BIETHBIX Bubmuorexa LIOK
11 9 ’ ’ 0.5 https://m.edso0.ru/863e6ff0
rpHOOB 1 OaKTepHii 0] MUKPOCKOIOM https://m.eds00.ru/863e716c
Ha TOTOBBIX MHKpOTIperapaTax u ux
OIHCaHUEC
bu6nuorexa [IOK
12 OOMeH BemecTB WM METa00Iu3M https://m.edsoo.ru/863e766¢
bu6nmmoreka [IOK
13 Porocuntes. XemocHHTes https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 JHepreTHiecKuii 0OMeH https://m.edsoo.ru/863e7aae
JKv3HeHHBIN LUK KIETKHU. JleneHue
.M . JIab 0
| e Taboompuas o o8 Busorea 101
A A ' https://m.edso00.ru/863e7dc4
KOHUYHMKA KOPEIIKA JTyKa Ha TOTOBBIX
MUKpOIIpEriapaTax»
16 buocunres 6enka. Peaknus bu6mmoreka [IOK
MaTpUYHOT'O CUHTE3a https://m.edso0.ru/863e796e
bu6nuorexa [IOK
17 Tpancmma — buocuntes benca https://m.eds00.ru/863e796e
18 Hexnetounsie hopMbl KU3HH — bubnuorexa [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6nuorexa [IOK
19 @OpMBI pa3sMHOKEHHUS] OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios bubmuorexa [IOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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OO0pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJIeTOK. OIJI010TBOPEHHE.
bubmuorexa [IOK
21 Jlaboparopnas pabota Ne 4 «/3yuenue 0.5 https://m.eds0o.ru/863e81b6
CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenapaTax»
29 NupuBunyansHOE pa3BUTHE bubnmorexa [IOK
OpPTaHU3MOB https://m.eds00.ru/863e8436
23 I'eHeTnka — Hayka o bubnnorexa [IOK
HacJIeACTBEHHOCTH U N3MEHUYNBOCTH https://m.edso00.ru/863e862
3aKOHOMEPHOCTH HACIIEIOBAHUS
24 I H3HaK01£) MoHuoru0 I/II;[Hoe bubanorexa LIOK
P ) p https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UruOpuaHOE CKpelMBaHue. 3aKoH
25 §e3aBI/II()ZI/I§/IOFO H;?:n? OBaHUS bubmorera [JOK
a https://m.edso0.ru/863e89a4
MPU3HAKOB
CuemnieHHOE HaACJe1I0BaHUE MPU3HAKOB.
JlaGoparopnas pa6ota Ne 5 «M3yuenue
26 PE3yIBTaTOB MOHOTUOPUTHOTO U 05 bubnnoreka [IOK
JTUTHOPUTHOTO CKPENTUBAHUS Y ' https://m.eds00.ru/863e8c60
JPO30( MBI HA TOTOBBIX
MUKpOTpenapaTax
I'eneruka nona. Hacnenoanue bubmuorexa [JOK
27
MPU3HAKOB, CIEIJICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HeHacnencTBeHHas
M3MEHYMBOCTh. JlJabopaTopHast paboTa
Ne 6. Mzyuenune MonupuKauoHHON bubnmorexa LIOK
28 0.5 _
W3MEHYHUBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BAapUALIMOHHOTO Psiia ¥ BApUAIIMOHHOMN
KPUBOI»
29 HacnencrBeHHast “BMEHUMBOCTb. 05 bubmuorexa [IOK
Jlaboparopnas pa6ota Ne 7. «AHanu3 ' https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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MyTaluui y 1po30(uisl Ha TOTOBBIX

MHUKpOIpenapaTax»
bubmuorexa [IOK
30 T'eneruka yenosexa 1 https://m.edsog rOu/863e8d78
PeseprubIil ypok. O600111eHIE TIO TEME
31 «HacyieACTBEHHOCTh Y U3BMEHYHUBOCTD 1
OpPTaHU3MOB)
32 Cenekmus Kak HayKa M MPOLECC 1 Bubmiorexa LIOK
https://m.eds00.ru/863e9214
33 MeToabl U JOCTUKEHUSI CENIEKIIUU 1 bubmuorexa [JOK
pacTeHui 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHoiorus kak orpacib 1 bubnnorexa [IOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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11 KITIACC
Ne KonmuecTBo yacos Jlata DneKkTpoHHBIC TU(POBHIE
/ Tema ypoka Kontposbubie | [IpakTuueckue o0pasoBaTelIbHbBIC
/I Bcero U3y4YeHUs
paboTHI paboTHI pecypchl
1 DBOJIIOLMS M METOJIbI €€ U3yUeHUs 1 Bubmorexa LIOK
https://m.edso0.ru/863ea20e
2 Hcropus pa3BUTHS TpeACTaBICHUN 00 1 bub6nmorexa [IOK
SBOJIIOIIAHN https://m.edso0.ru/863e9570
bubnunorexa LIOK
3 Mukpooposoms . https://m.edso0.ru/863e9cle
[Momynsiiust Kak dJIeMeHTapHast
SIMHUIIA BUJIA ¥ SBOJTFOITHH.
Y bu6mmoreka [IOK
4 Jlabopatopnas padora Ne 1 1 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBroKymue cuitbl (3J1eMEeHTapHBIC 1 bubnmnoreka [JOK
(bakTOpHl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EctectBennsIit 0T00p 1 ero (hopMbI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTaThl 3BOMIIOINMN:
MPHUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHU1000pazoBanue. Jlaboparopuas 1 05 bubnnoreka [JOK
pabora Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepar»
8 HanpapneHust 1 myTH MaKpOIBOJIIOIIHH 1 bubmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocCTh 3BOTIOIUT 1
10 Hcrtopus xxu3uu Ha 3emiie 1 METObI €€ 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HN3YUCHUA

I'nmiore3sl MMPOUCXOKACHUA )KU3HU HA

bu6nmoreka LIOK

1 3emiie https://m.edso0.ru/863ea5a6
12 Pa3zButue xu3Hu Ha 3emMIie 1o 3paM U bu6muoteka [IOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Talbl YBOITIOIHUN
PacCTUTENHHOTO U KUBOTHOTO MHpA.
bu6mmoreka LIOK
13 [paktuyeckas padora Ne 1 <<H3z/quHe 0.5 https://m.edso0.ru/863ea8be
MCKOMAeMbIX OCTAaTKOB paCTECHUI U
KUBOTHBIX B KOJUICKITASX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnmnoreka [JOK
Mupa https://m.edso0.ru/863ea48e
15 DBOJTIONHS YesTOBEKa (AaHTPOTIOTEHE?) bubmmorexa [JOK
B P https://m.edsoo.ru/863eac2c
16 JIBmokymiue cuibl (pakTopsl) bubmmorexa [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLNA YEJIOBEKA
Yenoseueckue pacsl U IPUPOIHbBIE bubnnorexa [IOK
18 :
ajarnTalnyy 4YeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O600111€HNE TTO TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emien
20 DKOJIOTHs KaK HayKa
Cpenbl 0OuTaHUs U DKOJIOTHIECKUC bubmuorexa [IOK
21 _
(baxTOpsI https://m.edso0.ru/863eafec
AbGuotnueckue GaKkTOpBI.
Jlaboparopuas pabota Ne 3.
22 «Mopdoorudaeckne 0COOCHHOCTH 0.5 bubmorexa [JOK

pacTeHHIA U3 pa3HBIX MECT OOUTAHUSY.
Jlaboparopnas pabota Ne 4. «Bnusinue

https://m.edsoo.ru/863eb10e
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https://m.edsoo.ru/863ead44
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https://m.edsoo.ru/863eb10e
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CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KOJIeyca»

23 buorureckue pakroper 1 ]r?tlffsﬂll;lr(\)::(;(s%g rOu/I§63eb348
DKOJIOTHYECKHE XapaKTepUCTUKU
nonynsiun. [Ipaktnyeckas padota Ne 2

24 «[ToncU€T MIOTHOCTU MOMYISLHI 1 0.5
pPa3HBIX BUJOB PACTCHUID)

25 Coob1ecTBa OpraHu3MoB — OUOIEHO3 1 nggﬁﬁfg&%gﬁ}é 63eha6a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubmuorexa [IOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a

21 Owomommeccuns mpain. Cootersa | 1 BuGmorexa LIOK

https://m.edso0.ru/863eb5fa

skocucreM. Cykueccus

28 IIpupoiHBIE SKOCUCTEMBI 1

29 AHTpPOIIOTr€HHbIE SKOCUCTEMBI 1

30 buocdepa — riobanbHas 3xocucTeMa 1 bubnnorexa [IOK
3emin https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnunorexa [IOK
onochepsl https://m.edso00.ru/863ebd16

32 UYenoBeuecTBo B Onochepe 3emiun 1

33 CocyiecTBoBaHUE TPUPOABI U 1 bubnnorexa [IOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHHE TEMBI

34 «Coo00111eCTBa U DKOJIOTUUECKUE 1
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 o5

[NPOI'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM

10 KIIACC

IMPOI'PAMMBI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHON 00pa30BaTeILHON TPOTPAMMEBI CPEHETO OOIIEro
oOpazoBaHus

CdopMUpoBaHHOCTh 3HAaHUM O MecTe W POJM OMOJOTMH B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B
(OpMHPOBAHNU COBPEMEHHOI €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPAa M HAay4YHOIO MHPOBO33PEHHS; O BKIIAZEC
POCCHICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; (DYHKIIMOHAILHON rPaMOTHOCTH YeJIOBEKa JJIs
pelIeHus KU3HEHHbIX 3aa4

YMeHHe packphiBaTh COACpKaHUE OMOJOTUYECKUX TEPMHUHOB M TOHSTUMN: )KH3Hb, KJIETKA, OPTaHU3M; META00JIN3M
(oOMeH BellecTB M MPEBpAIllEHUE YHEPTHUH ), TOMEOCTa3 (CaMOpPEeryJIsIus), YpOBHEBAs OpraHU3aIUs JKUBBIX CUCTEM,
CaMOBOCITpOM3BeIeHNE (PETPOAYKITHS ), HACICICTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE

YMeHue uznarate OMOJOrMYecKHe TeOpuH (KJIEeTOYHas, XpOMOCOMHas, MyTaluoHHas), 3akoHbl (I'. Menpgens, T.
Moprana, H.I1. BaBunoBa) u y4yeHust (0 LeHTpaX MHOT00Opa3usi U MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H.U.
BasuiioBa), onpeensaTh rpaHuLbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMmenue BJIaACTb METOJAaMH HAYYHOI'O ITO3HAHUA B ouoJoruu (Ha6J'IIOI[€HI/Ie H OIMMUCAHHUC JKUBBIX CUCTCM, IIPOLCCCOB
)51 HBHeHHfI; opraHu3anus U HIPOBCACHUC OMOJIOTHYECKOr0 OKCIICPUMCHTA, BBIABUKCHHC T'HMIIOTC3bI; BBISIBJICHUC
3aBUCHUMOCTU MECKAY HCCICAYEMBIMHU BCIMYWMHAMMU, 00BsACHCHHE MOJIYYCHHBIX PE3YJIIbTAaTOB, HCIOJIb30BAHHBIX
HAaYYHBIX HOHHTHﬁ, Teopmﬁ 1 3aKOHOB;, YMCHHUC ACJIaTh BHIBOJAbI HA OCHOBAHUWH ITOJYUCHHBIX pe3y.HBTaTOB)

YMeHue BBIICISTh CYIIECTBEHHBIC IPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT W IYKAPHUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa BEIECTB M TMPEBPAILCHUS JHEPrUH B KIETKE,
doTocuHTE3a, IIACTUYECKOTO W JHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MekHo3a, OIUIOJIOTBOPEHUS,
pPa3MHOXKEHUs, UHANBUIYAILHOTO PA3BUTHSI OpraHn3Ma (OHTOTEHE3)

YMeHue npuMeHsTh MOJyYeHHbIE 3HaAHUS AJi1 OOBSICHEHHS OMOJIOIMYECKHUX MPOLECCOB U SBJIEHUH, JJIs MPUHATHUS
NPaKTUYECKUX PELICHUH B TIOBCEIHEBHOM KU3HU B LENIAX oOecrieyeHHs 0€30MacHOCTH CBOETO 3/10POBbs U 3/I0POBbS
OKpPYXXAaIOIIMX JII0AeH, COOJII0IEHUsI HOPM I'PaMOTHOI'O MOBEACHUS B OKPY)KAIOIIEeH MPUPOAHON Cpelie; MOHUMaHHUe
HEOOXO/IMMOCTH HCHOJIb30BaHUS JOCTHKEHUH COBPEMEHHOW OMOJOrMM M OMOTEXHOJIOTUH Ul PalMOHAJIBHOTO
PUPOIONOIB30BAHUS
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VYmenue pe€maTtbk SJIEMCHTAPHBIC T'CHECTHUYCCKHUE 3aJadd Ha MOHO- H I[I/IFI/I6pI/II[HOC CKp€IIMBAaHUE, CHCIIICHHOC
HaCJICJO0BaHUC, COCTABIATh CXCMbI MOHOI‘I/I6pI/II[HOI‘O CKpCIIUMBaHUA IJIA NPCACKa3aHud HACJICAOBAHUA MMPHU3HAKOB Y
OpraHu3smMoB

YMeHHe BBINONHATH Ja0OpaTOpPHBIE M IMPAaKTHYECKUE padoThl, COOIIOAaTh MpaBWia MpU paboTe ¢ yuyeOHBIM U
1ab60paTOpHBIM 000PYIOBAaHHEM

YMeHHne KpUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATh HHPOPMALIUIO OMOIIOTHYECKOTO CO/AEPKAHUs, BKIIOYAIOIIYIO
TNICEBJIOHAYYHbIE 3HAHUA U3 PAa3NUYHbIX UCTOUYHUKOB (CMMU, Hay4HO-TIOMYJIsIpHBIE MaTepHaibl); ITUHYECKHUE ACTIEKThI
COBPEMEHHBIX HCCIIeIOBAaHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOT U

10

Ymenue CO31aBaThb COOCTBEHHBIE NMMCBMEHHBIE U YCTHBIC COO6IH€HI/IH, 060611135{ 6I/IOJ'IOFI/I‘ICCKYIO I/IH(l)OpMaHI/IIO nu3
HCCKOJIBKMX UCTOYHHUKOB, I'PAMOTHO HMCITI0JIb30BATh MMOHSITANHBIN arrmapar Ouosorun

11 KIIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMble IPeAMETHBIE PE3YIILTATHl OCBOCHHS OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbI CPEAHETO O0IIEero
oOpa3oBaHus

CdopmMupoBaHHOCTh 3HAHHM O MecTe W POJM OMOJNOrMM B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
(OpMHPOBaHNU COBPEMEHHOH €CTECTBEHHO-HAyYHONW KAapTHHBI MHpPAa W HAayYHOIO MHPOBO33PEHHS; O BKIIAJE
POCCHUICKHX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMONOTHH; (YHKIIMOHATBLHONW IPaMOTHOCTH YeNIOBEeKa JJIst
pelIeHHs] )KU3HEHHBIX 3a]a4

YMeHHue pacKpbIBaTh COJCpKAHUE OMOTOTHYECKUX TEPMHHOB M MOHSATHH: BUJ, THOMYISALUS, TeHO(POH/, BOIOLUS,
JOBIDKYyIIUE cuibl ((hakToOphl) 3BONIONMH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa3oBaHHE, KOJOTHUYECKHE
(daxkTopel, 3KOCHCTEMA, IMPOAYLEHTHI, KOHCYMEHTBI, PEIYLEHTHI, LENH IHTAaHWSA, HKOJOTWYecKas MUpaMHia,
OuoreoreHos, ouochepa

YMmenue uznarate OMoIOruYeckue Teopun (dBoNoIonHas Teopus Y. JlapBuHa, cHHTeTHYeCKasi TEOPHUS SBOIOIHH),
3aKOHBI M 3aKOHOMEpHOCTHU (3apozsimieBoro cxoncrsa K.M. Bapa, uepenoBaHus IJIaBHBIX HaIpaBJICHUN U MyTel
somtonnu A.H. CeBeprioBa, yuenusi o 6uochepe B.. BepHanckoro), onpeaensrs TpaHUIBI UX MPUMEHUMOCTH K
YKUBBIM CUCTEMAM

Ymenune BJIaACTh METOJAaMH HAYYHOI'O ITO3HAHUA B OuoJioruu (Ha6J'IIOI[eHI/Ie N OIMMCAHUEC JKUBBIX CUCTEM, IIPOLCCCOB
nu HBHCHHfI; opraHus3anysa W IPOBCACHUC OMOJIOTHUECKOT0 OKCIICPUMCHTA, BBIABUKCHHUC TI'MIIOTC3bI; BbIABJIICHHC
3aBUCUMOCTH MEXAY HCCICAYEMBIMU BCIWMYMHAMU, 00BsACHEHHE IMOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX
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HaY4YHBIX HOHHTHﬁ, TeOprI M 3aKOHOB; YMCHHUC NCJIaTh BHIBOJAbBI HA OCHOBAHUU ITIOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHHue BBIICNATh CYIIECTBEHHBIC TPU3HAKA CTPOCHUS OHOJIOTMYECKHMX OOBEKTOB: BHUJAOB, MOIYJISALNUH,
IPO/YLIEHTOB, KOHCYMEHTOB, PEAYLICHTOB, OMOr€0LI€HO30B U 3KOCHCTEM; OCOOEHHOCTH IIPOLIECCOB HACJIECTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPTraHU3MOB, JICHUCTBUS
9KOJIOTUYECKUX (PaKTOPOB HAa OPraHMU3MBbl, IEPEHOCAa BEIIECTB M MOTOKA 3HEPrUU B HKOCUCTEMAaX, aHTPOIIOTE€HHBIX
U3MEHEHH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTA BEUIECTB M OMOT€OXMMHYECKUX IIMKIIOB B Onochepe

YMeHue npuMeHsTh MOJyYeHHbIE 3HAHUS JUIsl OOBSICHEHUsS] OMOJOTHYECKHUX MPOLIECCOB U SIBICHUMN, JUISI IPUHATHUS
MPAKTHYECKUX PEIICHUN B TIOBCEIHEBHOM KM3HM B LEJSX O0eCTieueHUs] 0€30MaCHOCTH CBOETO 3/I0OPOBBS U 3J0POBbS
OKPYXKAIOIIMX JII0IeH, cOOMI0IeHUsI HOPM T'PaMOTHOTO MOBEACHHS B OKPY)KAIoIlIel MPUPOAHON cpele; MOHUMaHue
HEO0OXOIMMOCTH UCTIOJIb30BaHUS TOCTHYKEHUH COBPEMEHHOM OMOJIOTHH JIJISl pallHOHAILHOTO MPUPOAOIIOIE30BAHUS

VYMeHue pemaTh 3J€MEHTapHble OMOJOTMUYECKHE 3aJjaud, COCTABIIATh CXEMbI IEpeHOoca BEIECTB M HHEPIUU B
IKOCUCTEMAX (LIETIN TUTAHMS])

10

YMeHHEe BBINMOJIHATH Ja0OpAaTOPHBIE W TMPaKTHUYECKUE PabOThI, COOIMIOJATh MpaBwia NpH paboTe C y4eOHBIM H
1a00paTOPHBIM 000PYIOBAHUEM

YMeHne KpUTHYECKU OLEHMBATh U MHTEPIPETHPOBATH MH(POPMALIO OMOJIOTHYECKOr0 COJEPKaHUs, BKIFOUAOLIYIO
IICEBJOHAyYHbIE 3HAHUS W3 pa3IU4HbIX UCTOUYHUKOB (CMMU, HayuHO-IOIyJspHBIE MaTe€pHUallbl); paccMaTpUBATh
rJ100aj1bHbIE JKOJIOTHYECKHE IPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH 10 OTHOILIEHHIO K HHUM COOCTBEHHYIO
HO3ULMIO

YMeHne co3gaBaTh COOCTBEHHBIE MMMCBMEHHBIE U YCTHBIE COOOIICHUS, 00001Ias OMOIOTHYECKYI0 HHPOPMAIINIO U3
HCCKOJBbKUX NCTOYHUKOB, FpaMOTHO HCIIOJIBb30BATH HOH?ITI/II\/'IHBII\/’I annapaT 6PIOJIOFI/II/I
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IPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KITACC
Kon [IpoBepsieMblii 3J1EMEHT CONEPIKAHUS
1 buosiorus kak Hayka
11 buonorus — Hayka o »xuBoil nmpupoje. Ponb Guonoruu B popMHpPOBaHUM COBPEMEHHOM Hay4yHOH KapTuHbI Mupa. Cucrema
OHMOJOrM4YEeCKUX HayK
12 MeTozbl IO3HaHUS KUBOH NpUPOAbI (HAOIIOICHUE, SKCIIEPUMEHT, ONHUCaHKUEe, U3MEpEeHUe, Kilaccu(uKalys, MOAEIMPOBaHUE,
CTaTUCTHYECKasi 00paboTKa JaHHBIX)
2 JKuBble crcTeMBbl U UX OpraHu3alys
2.1 JKuBbie cucteMbl (0MOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoiicTBa OMOCHUCTEM U HX pa3HOOOpasue
29 VYpoBHM oOpraHu3alMu OUOCUCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIIETOYHBIA, OpPraHW3MEHHBIH, MOIMYJISILIMOHHO-BUI0BOM,
HKOCHCTEMHBIH, OHOoChepHbIN
3 XHWMHUYECKUHN COCTAB U CTPOEHUE KIIETKH
31 XUMUYECKUI COCTaB KJIETKU. XUMHUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTHI, MUKPOIJIEMEHTHI. Boia 1 MUHEpaIbHbIE BELECTBA.
@DyHKIMY BOJIBI 1 MUHEPAJIbHBIX BELIECTB B KieTke. [lonaepkanne ocMoTHUeCcKoro 6aiaHca
benku. CoctaB U crpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3ameHHMBble M 3aMEHHMBbIE aMUHOKHCIIOTHI.
AMUHOKHUCIIOTHBI COCTaB. YPOBHHM CTPYKTYpbl OC€JIKOBON MOJIEKYJbl (IE€pBUYHAs, BTOPUYHAS, TPETHUYHAS W YETBEPTUUHAS
3.2 CTPYKTypa). XUMHUECKUe CBOMCTBa OesikoB. buonornyeckue GyHkuuu 6€IKOB.
®epMeHThl — Ouonornyeckue KaranuzaTopbl. CTpoeHue ¢(epMmeHTa: aKTHUBHBIA LIEHTp, CyOcTpaTHas crneuupuyHOCTb.
KodepmenTsl. Buramunsl. Otinnunst pepMeHTOB OT HEOPraHUYECKUX KaTaJInu3aTOpPOB
VYrineBonpl: MOHOcaxapuabl (TJIIOKO3a, pubo3a M Ae30Kcupu003a), aucaxapuipl (caxapos3a, JIaKTo3a) W TOJHCaXapHIbl
33 (kpaxmaJ, TIMKOTeH, [IeJUTi003a). buonornueckue GyHKIIMU YTIIEBOIOB.
Jlunuael: TpurmHMIepunbl, crepounsl, dochomunuapl. ['mapodunsHO-TUIPOPOOHBIE CcBOMcTBA. buomorumueckue QyHKIMN
munuoB. CpaBHEHHUE YTIIEBOJOB, OCIIKOB M JIMIUIAO0B KaK HCTOYHUKOB SHEPTUU
34 HyxneunoBbie kucnotsl: IHK m PHK. Hykneorunsr — mMoHOMepsl HykiIeMHOBbIX kucioT. Ctpoenue u ¢ynkuuu JIHK.
Crpoenue u pynkimn PHK. AT®: crpoenue u pyHkmu
3.5 [uronorus — Hayka o kietke. Knerounas teopus. Metoasl H3y4eHUs KIETOK
3.6 KneTka kak nenoctHast xuBasi cuctema. OOIue MpU3HAKU KIETOK: 3aMKHYTasi Hapy)kHas memOpana, monekynsl JIHK kak
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TeHEeTHYCCKHUI amrmapar, CuCTeMa CHHTEC3a Oeska

3.7

Tumbl KIETOK: dYKapHOTHUYECKass W mpokapuotudeckas. OcoOEHHOCTH CTPOEHUs] MPOKapUOTHUECKON KieTku. KierouHas
cteHka O6aktepuil. CTpoeHue sykapuoTHuecKor KiIeTKu. OCHOBHBIE OTINYHSI PACTUTENIbHOM, )KUBOTHOM M rPHUOHON KIIETKH

3.8

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsA CTEHKA, MIMKOKAIHMKC, X QyHKIuH. [InazmMaTndyeckas memOpaHa, e€ cBoicTBa
u ¢yakiuu. [uromnasma u e€ opranonbl. OqHOMEMOpPaHHBIE OPTaHOMIBI KIETKH: dHomIa3Matudeckas cetb (JI1C), anmapar
lNonbmxu, mu3ocomsl. IlomyaBTOHOMHBIE OpraHOMABl KJIETKM: MHUTOXOHJpPHH, IutacTUibl. [IponcxoxkaeHue MHUTOXOHApUN U
rwiactua. Bunel mnactua. HememMOpaHHbIE OpraHOMIBI KJIETKU: PUOOCOMBI, KJIETOYHBIN HEHTP, PECHUYKH, KTYTUKU. DyHKIMN
OpPraHOMJIOB KJIETKU. BKiIroueHus

3.9

SAnpo — peryasTopHbli 1IeHTp KiIeTku. CTpoeHue siapa: siaepHasi 000JI0UKa, Kapuoria3Ma, XpOMaTHH, SIIPBIITKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

}KI/ISHGILeSITeJ'II:HOCTI) KIICTKHU

4.1

OOMeH BemiecTB, WM METa0OMU3M. ACCUMIIIALNA (TJIaCTUYECKU OOMEH) M TUCCUMUISAIHNS (SHEPreTHYeCKHil 0OMeH) — JBe
CTOPOHBI €IMHOTO Tpolecca mMerabonuzMa. Tumbsl oOMeHa BellecTB: aBTOTPOGHBIM U retepoTpodHslii. Ponb pepmeHTOB B
oOMeHe BelIeCTB U NPEBPAIICHUU SHEPTUH B KIIETKE

4.2

®dortocunTte3. CBetoBast U TeMHOBas (¢asbl porocuHTe3a. Peakumum ¢orocunTesa. DPdekTuBHOCTh oTOCHHTE3a. 3HAUCHHE
¢dorocuHTe3a U1 )KU3HU Ha 3emie. BiusiHue ycinoBuit cpesibl Ha OTOCHHTE3 U CIIOCOOBI MOBBIMIEHHS €T0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaUeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3emiie

4.3

OHepretuyeckuil oOMeH B KieTke. PacrienyieHue BeleCcTB, BbIACIEHHWE U AKKyMYJUPOBAaHHUE SHEPrUU B KIIETKE. OTallbl
sHepreTudeckoro obmena. ['nmukomus. bpoxkenne u ero Bumbsl. KucmopoaHoe OKUCIEHHE, WIH KJIETOYHOE JbIXaHHE.
D (P hEeKTUBHOCTH YPHEPTrEeTUIECKOr0 0OMEeHa

4.4

Peakuun marpuuynoro cunresa. ['enermueckas uHopmauus u JIHK. Peanuszauums renetnueckoil MHGOpMaLUU B KIETKE.
I'enernueckuit kox u ero cBoicTBa. TpaHckpunuus — wmarpuusblii cunre3 PHK. Tpancnsums — OuocunTe3 Oeinka.
Koauposanue amunokuciot. Ponb pubocom B GuocunTese denka

4.5

Hexnetounsle ¢opmbl xku3Hu — BHUpychl. Mcropus otkpeitus BupycoB (/.M. MBanoBckuii). OcoOe€HHOCTH CTPOEHHS U
KHU3HEJIeATeNIbHOCTH BUpYCcOB. bakrepuodaru. bone3nn pacteHuif, )KHUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycamH. Bupyc
numMmyHozaeduiuta yenoseka (BY) — Bozoyaurens CIIN/1a. [Ipodunaktuka pacnpocTpaHEeHUs] BUPYCHBIX 3a001€BaHUI

PaszmuoOXeHue u HHAWBUAYAJIBHOC PA3BUTHUC OPTaHU3MOB

5.1

KneTounslii 1UKI, WK KU3HEHHBIH UK KiIeTKU. MHTepdaza n mutos. Ilpouecce, mporekatomiye B nuutepase. Permukanms —
peaxuust MmatpuuHoro cunte3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIM HA00p — KapuoTuIll. JIMIIOUAHBIA M TarIONIHbIA
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XpoMocoMHBIe HaOOpbl. XpomaTuabl. LluTomornyeckre 0CHOBbI pa3MHOKEHUS U UHIUBUIYaJIbHOTO PA3BUTHS OPTraHU3MOB.
JHenenue knetku — muto3. Ctaauu mutosa. [Ipoieccrl, mpoucxoasiiyue Ha pa3HbIX CTAJAUSIX MUTO3a. bUuonornyeckuii CMbICI
MHUTO3a

5.2

CDOpMI)I Pa3SMHOKCHHA OPraHHU3MOB: Oecroiioe U MOJIOBOE. Bunawr Oecnooro PaSMHOXCHUYA: ACJICHUC HAABOC, IMOYKOBAHUC
OOHO- U MHOI'OKJICTOYHBbIX, cn0p006pa30BaHHe, BCTCTATUBHOC PAa3MHOKCHHC. I/ICKYCCTBCHHOG KJIOHUPOBAHUC OPraHu3MoOB, €Io
3HA4YCHUC OJI CCIICKI U

5.3

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYHUS OT OECIOI0rO.
Meiios. Craguu meiiosa. [poueccsl, npoucxonsiue Ha cTaausx meiosa. [loBegenue xpomocoMm B Meiose. Kpoccunrosep.
buosiornueckuii CMbICI ¥ 3HAYEHUE Meii03a

5.4

I'amerorenes — mporecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE KeTe3bl: CEMEHHUKU U SIMUHUKU. OOpa3oBaHue
U pa3BUTHE IOJOBBIX KJIETOK — rameT (CrepMaro30u[, SHLEKIeTKa) — clepMaToreHe3 U ooreHe3. OCOOEHHOCTU CTPOEHUS
SMLIEKJIETOK U criepMaTo3ouoB. Omnogorsopenue. [lapreHorenes

5.5

NunuBunyanpHOE pa3BuTHE (OHTOTeHE3). DOMOpPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTanbl SMOPHOHAIBHOTO PAa3BUTUS Y
IIO3BOHOYHBIX JKUBOTHBIX: IIpO6JIeHI/Ie, racTpyisinuys, OpTaHOI'CHC3. HOCTZ—)MGPI/IOH&HBHOC pa3sBUTHC. Tunel
MOCTAIMOPHOHAILHOTO Pa3BUTHSL: TPSAMOE, HENpsMoe (JMYMHOYHOE). BimsHUE cpeibl Ha pa3BUTHE OPraHU3MOB; (HaKTOPBHI,
CHIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButHe pactenuii. OHTOTeHEe3 IBETKOBOTO PACTCHUS: CTPOSHUE CEMEHH, CTaTUH Pa3BUTHSI

6.1

HaCJIeI[CTBCHHOCTB U USMCHYUBOCTL OPTraHN3MOB

Ilpenmer u 3amaun revetuku. Mcropus pa3Butusa reHeTuku. Bkiuan poccuickux n 3apyOexHbIX YUEHBIX B Pa3BUTHE I'€HETUKHU.
Metoapl TeHeTUKH (THOPHIOIOTHYECKUH, IUTOT€HETHUECKUH, MOJEKYIIpHO-TeHeTUYeCKuii). OCHOBHBIE T'€HETHUECKUE
noHsTHs. [ eHeTHYeCKask CUMBOJIMKA, UCIIOIB3YyeMasi B CXEMax CKpPeIMBaHUI

6.2

3aKOHOMEPHOCTH HACJICJOBaHMs TPU3HAKOB, YycTaHOBIeHHbIe [. Menmenem. MOHOTMOpUAHOE CKpeIMBaHUE. 3aKOH
eAMHO00pa3ns THOPHIOB IIEPBOTO MOoKoJeHHs. [IpaBriIo JOMUHUPOBaHHUsA. 3aKOH PACIICIUICHHS MPU3HAKOB. [ HIIOTE3a YNCTOTHI
ramerT. [loHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JIuruOpuIHOe CKpellMBaHUe. 3aKOH HE3aBHCHMOIO HACJEIOBaHUS MPU3HAKOB. [IMTOreHeTHYECKHE OCHOBBI JUTHOPHIHOIO
CKpEIIMBaHUs. AHATH3UPYIOIIEe CKpemmBanue. VICmoib30BaHne aHATU3UPYIONIETO CKPEIMBAHMS ISl ONIPE/ICIICHHUS TeHOTHIIA
ocobu

6.3

CueruieHHoe HacneqoBaHue mpusHakoB. Pabora T. Moprana no cueruieHHOMY HaclieZoBaHUIO TeHOB. Hapyienue cueruieHus
T'CHOB B PE3YyJbTaTe KPOCCUHTOBepa. XPOMOCOMHAsI TEOPHS HACJIEACTBEHHOCTHU. | eHeTUUECKHE KapThl.

I'eneruka nosa. XpoOMOCOMHOE ONpEENIEHUE I0J1a. AyTOCOMBI U II0JIOBBIE XPOMOCOMBI. |'OMOraMeTHele M reTeporaMeTHbIe
opranusmel. HaciienoBanue Npu3HaKkoB, CLEIICHHBIX C [TOJIOM
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6.4

N3meHunBOCTb. BuAbl HM3MEHUYMBOCTH: HEHACJIECICTBEHHAss W HACICACTBEHHas. Poib cpexbl B HEHACIEICTBEHHOU
M3MEHYHMBOCTU. XapaKTePUCTUKAa MOAU(DUKAMOHHOW M3MEHUYMBOCTH. BapuanmoHHBIN psif M BapHalnuoHHas KpuBas. Hopma
peakuuu npu3Haka. KonuuecTBeHHble M KaueCTBEHHbIE NPU3HAKM M HUX HOpMa peakuuu. CBOHCTBa MOAU(PHUKALIMOHHOMN
N3MEHYUBOCTH

6.5

HacnencTeeHnHas, Wiy reHOTUIMYECKas, ©3MEHYMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Mei03 M MOJIOBOM MpOIIecC — OCHOBA
KOMOWHATHBHON M3MEHUMBOCTH. MyTallMOHHAs M3MEHYUBOCTh. Kitaccuukamnust MyTaluii: TeHHbIE XpOMOCOMHBIE, TCHOMHBIC.
YactoTa u npuyuHbl MyTanuii. MyTtareHHbie ¢pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacIeACTBEHHON n3mMenunBoctu H.U.
BasunoBa

6.6

I'enetnka uyenoBeka. Kapuotum dvenmoBeka. OCHOBHBIE METOIIbI TCHETHUKH YEJIOBEKA: T'€HEATIOTUYECKUH, OJIM3HEIOBBIH,
[UTOTEHETUYCCKH, OMOXUMHYCCKHA, MOJICKYISIpHO-TeHeTHYecKuit. COBpEMEHHOE OIpeCIICHNe TeHOTHITA: TOJTHOTEHOMHOE
CEKBEHUPOBAHME, T€HOTUIMPOBaHUE, B TOM umcie ¢ nomompio [11P-anamm3a. HacnenctBeHHble 3a0o0iicBaHHS 4YellOBEKa:
reHHble OO0Je3HH, OO0JIE3HM C HACJIEJCTBEHHON MPEApaCIOIOKEHHOCThIO, XPOMOCOMHBIE Ooisie3Hu. CoMaTH4yeckue Hu
TeHepaTuBHbIC MyTalud. [IpUHIUIBI 370POBOTO 00pa3za XU3HH, JUATHOCTHKHU, MPOQWIAKTUKA W JICUYCHHS TCHETHYCCKUX
Oosne3Hell. MequKo-reHeTHYeCKOe KOHCYJIbTHPOBAHHWE. 3HAUCHUE MEIUIMHCKOM T'€HETUKH B IMPENOTBPALLECHUU U JIEUCHUU
TCHETUYECKUX 3a00JICBaHHUI YeJI0BEKa

Cenekiusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenexuus Kak HayKa U IpoLEcC. 3apOXkKACHUE CelNeKIun U fomecTukanus. Yuenue H.M. BaBunoBa o neHTpax npoucX0xKaeHUs
1 MHOT000pa3ust KyJabTYpPHBIX pacTeHUM. LIeHTpbl NpoMCX0KAeHUS JOMAIIHUX KMBOTHBIX. COpT, Mopojaa, LTaMM

CoBpeMeHHbIE METObl CeNeKIMU. MacCOoBbIii W MHAMBHUIYAJIbHBI OTOOpPHI B CENEKLUMU pacTeHUH M KHUBOTHBIX. OleHKa
JKCTepbepa. ban3kopoacTBeHHOE CKpenuBanue — MHOpuAUHT. Yucras auHus. CKpeniuBaHue YUCThIX JUHUM. ['eTepo3uc, umm
rubpuanas cuia. HepoactBeHHoe ckpemuBaHue — ayroOpuaunr. OtnanénHas rubpuauzanus u e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 v MoJIy4eHHEe MOJUTUIOUI0B. JOCTHKEHNUS CeNEKIINN PACTEHUN, ’KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHosorus kKak oTpaciib MpoW3BOACTBA. [ eHHas WHXKeHepus. DTtamnbl co3nanus pekomOuHanTtHOM JIHK m TpaHcreHHBIX
opranusmoB. Knertounass muxeHepus. Kiertounsle KyabTypbl. MUKpPOKIOHAJIbHOE pa3sMHOXKeHHE pacTeHui. KiioHupoBaHue
BBICOKOIIPOYKTHUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHM3MOB. DKOJOTHUECKHe U 3Thdeckue mnpobsnembl. MO — reHeTnuecku
MOIH(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

[TpoBepsieMblil AIEMEHT COAEPHKAHUS

DBOIIOIMOHHAST OO0 U
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11

DBOJIOIMOHHAS TEOpUs U € MEeCTO B OMOJIOTHH.

CaugnerenbcTBa 3Bosonuu. [lageoHTomornyeckue: mNocae0BaTeabHOCTh MMOSBICHUS BUIOB B IAJIEOHTOJIOTMYECKON JIETOINUCH,
nepexoiubie hopmbl. buoreorpaduueckue: cxonctso u paznuuue GayH u Giaop MaTepUKOB U OCTPOBOB. IMOPHUOIOTHUECKUE:
CXO/ICTBA M pa3Iuyusi HSMOPHOHOB pa3HBIX BHJOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE: T'OMOJIOTHYHBIC,
aHAJIOTMYHBIe,  pPYJUMEHTApHBIE  OpraHbl, aTaBU3Mbl.  MOIEKYIApHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHHU3MOB
HACJIEICTBEHHOCTU ¥ OCHOBHBIX META0OJNYECKUX ITyTeH Yy BCEX OPraHu3MOB

1.2

OomormonHas Teopust Y. [lapsuna. [Ipennocsuiku BO3HMKHOBEHUS JapBHHU3MA. J[BMKYIME CHIIBI BOJIOIHMU BHUJIOB IO
JapBuHy (M30BITOYHOE pPa3MHOXKEHHE NIPU OTPAHUYCHHOCTH PECypCcoB, HEONpeAeNEHHas HM3MEHYMBOCTh, OopnrbOa 3a
CYIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckast teopus 3Bomonuu (CTI) u ocHOBHBIE €€ mojokeHus. Mukpospomonus. [lonyndauus kak eauHuLa BuAa U
9BOJIIOLINH

14

JBwxynme cuibl ((pakTophl) SBONIOLMK BHUIOB B MpHUpoJe. MyTalMOHHBIA Npouecc W KOMOMHATHUBHAS W3MEHYHUBOCTH.
[MonynsaunonHsle BoMHBI U Apeii¢ reHoB. M3omsuums u murpanus. EctecTBeHHBINH 0TOOp — HanpaBIsIonmid (pakTop SBOIIONUH.
@DOopMBI €CTECTBEHHOT'O 0TOOpA.

[TpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3BoJronuu. [Ipumepsl mpucmocoOieHuid y opranu3MoB. ApoMop¢ho3bl U
nauoanarTalu.

Bun u BunooGpaszoBanue. Kpurepun Buga. OcCHOBHBIE (POPMBI BHI000pa30BaHMs: reorpaduueckoe, 3K0JIOrHUeCcKoe

1.5

MaxposBomronus. Dopmbl  IBOMIONUK: (UIETHUECKAs, JUBEPreHTHAs, KOHBEpreHTHas, mNapaiensHas. HeoOpartumocTts
3BOJIIOLHUH

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuHbIe TMpeACTaBICHUS O 3apOKICHUM *XU3HU. HaydHble TMIoTe3bl BOZHUKHOBEHMS XU3HU Ha 3emiie: abuoreHes u
naHcrepMusa. XUMHUYECKash 3BOJIOLMS. DKCHEPUMEHTAIbHOE MOATBEPKACHUE XUMHUYECKOW 3BoIIOIMU. HavaibHble 3Tarbl
ouonornueckoit sBomonuu. ['unoreza PHK-mupa. [lepBbie knetkn u ux spostonus. DopMupoBaHHEe OCHOBHBIX TPYII JKUBBIX
OpraHU3MOB

2.2

PazButue xu3Hu Ha 3emuie mo spaM u nepuojam. Karapxeil. Apxeiickas u mporeposoiickas 3pbl. [laneosoiickas spa u eé
NEepUOJIbL: KeMOPUHCKUH, OpJOBUKCKHMA, CHITYPUICKHUHA, JEBOHCKWH, KAMEHHOYTOJIbHBINA, TIepMCcKuil. Me3o3oiickas spa u eé
MIEPUOIbI: TPUACOBBIM, FOPCKUH, METTOBOM.

Kanno3oickass spa u €€ IepuoAbl: IAJCOTCHOBBIN, HEOTCHOBBIM, AHTPOIOICHOBBIA. XapaKTepUCTHKA KIUMara u
reojiornyeckux mpoueccoB. OCHOBHBIE ATAIbl 3BOJIOIUU PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApoMop(]o3bl y pacTeHHl U
XKUBOTHBIX. [losiBIIeHNE, paclBET U BBIMUPAHUE IPYI KUBBIX OPraHU3MOB

2.3

Cucrema OpTraHNYCCKOI'0 MHpa KaK OTPa>XKCHHUE 3BOJIFOLMH. OCHOBHBIE CHCTEMAaTHUECKIE I'pyIIibl OPpraHu3MoOB
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:‘)BOJ'IIOHI/IH YCJIOBCKa. AHTpOHOJ'IOFI/Iﬂ KaK HayKa. PazButne HpC,[[CTaBJICHI/Iﬁ O IMPOUCXOXKIACHHUHU YCJIOBCKA. MGTO,Z[BI HN3Yy4YCHU
AHTPOIIOTCHE3a. CXO[[CTBa " pa3jiniunsa 4CJIO0BCKA U JKUBOTHLIX. CucreMaTH4YeCKOe IOJI0KCHUE YeIIOBEKA.

24 JBuxymiue cuibl (dhakTopbl) aHTpornoreHe3a. HaciencTBeHHas H3MEHYMBOCTh U €CTECTBEHHBIN 0TO0p. OOIIecTBeHHBIN 00pa3
YKU3HH, U3TOTOBJIICHUE OPYIUNA TPY/a, MBIIILJICHUE, PEUb
OcHOBHbBIE CTaJMHM W BETBU HBOJIOLMU YEJIOBEKA: aBCTpAJONUTEKH, YenoBek ymenbli, UenoBek mpsMoxoasmui, Yemoek

2.5 HeaHaepTalibckuii, YenoBek pasyMHblil. Haxoaku ncKkomnaeMbIX OCTaHKOB, BpeMs CYIIIECTBOBaHUs, 00JIaCTh paclpoCTPAHEHNUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUS
Yenoseueckue packl. OCHOBHBIE OOJBINME PACH: €BpOICOUHAs (eBpa3HiicKas), HErpo-aBCTpajougHas (IKBATOpPUAIIbHAS),

2.6 MOHTOJION/IHAs (a3UaTCKO-aMepUKaHCKas). UepTbl MPUCIOCOOIEHHOCTH MpPEICTAaBUTENCH YelIOBEYECKUX pac K YCIOBUSM
cymiecTBoBaHusA. ENMHCTBO uenoBevyeckux pac. Kpurtuka pacuzma

3 OpraHu3Mbl 1 OKpYXaroIias cpeia

31 DKOJIOTUs KaK HayKa. 3aJjaui U pa3Jiebl YKOJIOruU. MeToabl SKOJOTHYECKUX HCCIIEOBAHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE.
Cpenpl oOuTaHUs] OPraHW3MOB: BOJIHAsl, HA3€MHO-BO3/1yIlIHAsl, TOYBEHHAs, BHYTPHOPraHU3MEHHAsI

39 Okonornyeckue (akropsl. Kimaccupukanus 5K0IOTHYecKHX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE M aHTPOIOTCHHBIE.

' JleticTBHE SKOJIOTHUECKUX (PAKTOPOB HA OPTraHU3MBI

33 Abuorudeckue (HakTopbl: CBET, TeMIEparypa, BIaxHOCTh. DotonepuoamsMm. [IpucmocoOieHUss OpraHu3MOB K JIEHCTBUIO
abuotnueckux paktopoB. bruomornueckue puTMbI
buotnueckue dakropbl. Buasl OHOTHUECKHX B3aWMOJCWUCTBUN: KOHKYPEHIIMS, XUITHHYECTBO, Mapa3sUTH3M, MYTYyallu3M,

3.4 KOMMEHCIN3M (HaXJICOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaau3M. 3HaueHHE OMOTHYECKUX B3aUMOICHCTBHM IS
CYIIIECTBOBAHHS OPTaHU3MOB B IPUPOJTHBIX COOOIIECTBAX

35 DKOJIOTHYECKHE XAPAKTEPUCTUKH Tonmyssinui. OCHOBHBIE MOKAa3aTeNy MOMYJSIIIUN: YUCICHHOCTD, INIOTHOCTh, POXKIAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUTpALMs. J(MHAMKMKA YMCIEHHOCTH MONYJSILUU U €€ Peryssiuus

4. CooOuiecTBa 1 3KOJIOTMYECKUE CUCTEMBI

41 Coo0r1ecTBO opraHu3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHI0Bas, TPOCTPAHCTBEHHAs, Tpodudeckas (muieBasi). Bussi-
nomMuHaHTEL. CBsi3M B OHOIIEHO3€E
Dkonorudyeckue cucteMbl (9kocuctemsbl). llonsatne 00 skocucteme u OuoreorneHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, PeaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B dKOCHUCTEME. Tpodudeckue

4.2 (nuieBble) ypoBHH 3kocucTeMbl. [lumieBbie 1enu u cetd. OCHOBHBIE IMOKa3aTeld SKOCHUCTEMBI: OMomacca, MPOAYKIIHS.

DKOIOTrHYECKUE nmupaMuJbl: MPOAYKIIMHU, YHUCICHHOCTH, onomaccel. CBOHCTBA 3KOCHUCTEM: yCTOfIqI/IBOCTB, caMoperysanus,
pazsutue. Cykneccus
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[Ipupoanslie s3kocrcTeMbl. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WJIM IIMPOKOIMCTBEHHOTI'O JIeca.
AHTpOTIOTEHHBIE  JKOCHCTEMBL. ATpPOIKOCHUCTEMBL. YpOO3KOCHCTeMbI. buHojormueckoe ¥ XO3AHWCTBEHHOE 3HAYCHUE

4.3 arpod’KOCHUCTEM B YPOOIKOCHUCTEM.
Bropaznoobpasue kak pakTop ycroitunBoctu 3xkocucteM. CoxpaHeHre OMOIOrHYecKoro pasHooopasus Ha 3emiie
Yuenne B.U. Bepnanckoro o 6mocdepe. I'panuipl, coctaB u crpykrypa Omochepsl. JXKuBoe BemecTBO U €ro (pyHKIUU.
44 OcobenHoctu Oumocdepsl Kak TI00aTbHOW JKOCHCTeMBI. JlMHAMHUYECKOe paBHOBECHE W oOpaTHas CBsi3b B Owocdepe.
KpyroBopothl BemecTB U OMOreOXMMHUECKHE IUKIBI AJIEMEHTOB (yriepojaa, a3oTa). 30HAIbHOCTh Ouocdepbl. OCHOBHBIC
OMOMBI CyIIN
YenosedecTBo B Onocdepe 3emin. AHTPONIOTeHHbBIC U3MEHEHHs B Orocdepe. [1100a1bpHbIe SKOIOTHYecKre POOIeMBI.
4.5 OcHOBa pPalMOHATBHOTO YNPABICHUS MPHUPOJHBIMH pPECypcaMd M HMX HCHOJIb30BaHUE. J[OCTHMKEHHS OHONOTHH W OXpaHa

IPUPOJIbI
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YHEHUKA

buonorus, 10 xmacc/ [Taceunuk B.B., Kamenckuii A.A., Pyoros A.M. u apyrue; nmoa pengaknueii [laceunuka B.B.,
AxrmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue

buonorus, 11kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue; noxa penakuueii [Taceunuka B.B.,
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»

METOIUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
VYpoxku 6uonoruu. 10—11 kmaccel: mocobue s yuurtenei odmeoodpaszoBat. yupexaenuii / [B. B. Ilaceunuk, C. B.
Cymaroxumn, I'. C. Kanunoga, 3. I'. 'anontok]/mox pen. B. B. Ilaceunuka; Poc. akaa. Hayk, Poc. akan. oOpa3zoBanusi, u3-
BO «IpocBemenue». — M.: [Ipoceemienne, 2020. 1anHbie

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

https://resh.edu.ru - Poccuiickas 37eKTpoOHHAs IIKOJIa
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