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HHOACHUTEJBHASA 3AIINCKA

[Tpu pa3zpaboTke mporpamMMbl MO0 OMOJOTUU TEOPETUUYECKYIO OCHOBY JIJIsl ONIPEACIICHUS
MOAX0J0B K (OpMHUpPOBaHMIO coJiepkKaHUsS ydeOHoro mpeamera «buosorus» cocTaBuIIH:
koHuentyainbHble nojioxkeHus ®I'OC COO o B3auM000YCIOBIEHHOCTH HEJIeH, COIepIKaHuUsI,
pe3ynbTaToB 00YYCHHS U TPeOOBAHUHN K YPOBHIO MOATOTOBKU BBITYCKHUKOB, ITOJIOKEHUS 00
Oo0IMX MeNsSIX M NPUHIUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpennero oOmiero obOpasoBanuss B Poccuiickori ®denmeparuu, a TakkKe TOJOXKECHHUS O
crienuduke Ouoioruu, €€ 3HAUYCHUM B IIO3HAHWW >KUBOM TNPHUPOJLI U OOECIeYeHUU
CYIIECTBOBAaHMS  uejoBeueckoro ooéOmiecTBa. CorilacHO Ha3BaHHBIM  TOJIOXKCHUSM,
OTpeIeJICHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI [0 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T MPENCTAaBICHUE O IMeJsiX, 00 oOlei crpareruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTUA OOYYAIONIMXCS CPEACTBAMU Y4YEOHOro IMpeameTa
«buonorusi», omnpeaenser o0sg3aTENbHOEC NPEIMETHOE COJIEP)KAHUE, €ro CTPYKTYpY,
pacrpeneneHue mo pasfeinamM M TeMaM, PEKOMEHJIYEMYIO IMOCIEA0BATEIbHOCTh W3yYCHHS
y4eOHOro Marepuana ¢ YY4ETOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€U, JOTHUKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromMnXCs.

B mnporpamMMe mo OWOJIOTMM TakXe YYUTHIBAIOTCA TPeOOBaHMUS K TUIAHUPYEMbIM
JUYHOCTHBIM, METaIllPEAMETHBIM U MPEAMETHBIM pe3ysibTaTaM o0yueHus B (GOpPMHUPOBAHUU
OCHOBHEIX BHUJIOB y4eOHO-TI03HaBaTEILHOMN NEATEeIbHOCTU/Y4eOHbIX IENCTBUN
00y4aroImMXcsi M0 OCBOCHUIO COACPIKAHUSI OMOJIOTHYECKOT0 00Opa30BaHusI.

B nporpamme no 6uosnorun (10—11 kmaccel, 0a30BbIl ypOBEHb) peaM30BaH MPHUHIIMI
MPEEMCTBEHHOCTH B H3y4Y€HUU OWOJIOTHH, Oyiarojapss 4eMy B HEW MPOCMATPUBACTCS
HaIpaBJICHHOCTh HA pPAa3BUTHE 3HAHWM, CBS3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-
HAy4yHOTO MHPOBO33PEHHUs, IIEHHOCTHBIX OpPHEHTAIMA JIMYHOCTU, DKOJIOTHYECKOTrO
MBIIUICHUS, TPEJCTABICHUN O 3J0pOBOM 00pa3e >KU3HU W OEpeXHbIM OTHOIICHHEM K
OKpyXaromiel npupoaHo cpene. [loaroMy Hapsay ¢ u3ydeHHEM OOIIEOHOIOTHYSCKUX
TEOpUH, a TAaK)KE€ 3HAHUN O CTPOCHHUH KUBBIX CHCTEM PAa3HOTO PaHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HHUX TMPOIECCOB B MporpaMMe IO OHOJIOTUU YJEJIEHO BHUMAHHE
HCIIOJb30BAHUIO MOJYUYCHHBIX 3HAHWM B MOBCEAHEBHOM >KU3HU JUISI PEUICHUS MPUKIIAIHBIX
3aj7a4, B TOM 4Hcie: MPOPUIAKTUKA HACJICACTBEHHBIX 3a00J€BaHUI YelIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIBTUPOBAHUS, OOOCHOBAHMSI  DKOJOTUYECKH  I€JIE€CO00Pa3HOTO
MOBEACHUS B OKPYXAIOLIEW MNPUPOJHOW CpeAe, aHaiau3a BIHSHUS XO3SUCTBEHHOU
NEATEIbHOCTH YeJIOBeKa Ha COCTOSIHUE MPUPOIHBIX U UICKYCCTBEHHBIX 9KOCUCTEM. Y CHIICHUE
BHUMAaHUSI K IPUKJIATHON HAMPABICHHOCTH y4eOHOTO npeaMera «bruoiaorus npoIuKTOBAHO
HEOOXOJAMMOCTBIO OOECIECYCHHST YCJIOBHM [JI1 pENICHUS OJHOM W3 aKTyalbHBIX 3a/1a4
IITIKOJTBHOTO  OMOJIOTMYECKOTO 00pa3oBaHus, KOTopas Tmpeamojaraetr (HopMUpOBaHHE Y
00y4JaroInmxcsi ClIOCOOHOCTH aJanTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buonorust Ha ypoBHe cpeaHero oOIiero oopa3zoBaHusl 3aHUMaeT BakHoe mecto. OHa
obecrieunBaeT GOopMUPOBAHUE y OOYUAFOIIMXCS TPEICTABICHUN O HAyYHON KapTHHE MHPA,
pacmmpsier © 0000IIaeT 3HAHWS O KUBOW TpuUponae, €€ OTIUYUTEIBHBIX TMPU3HAKAX —



YPOBHEBOW OpraHU3alliyd U 3BOJIOLHH, CO3JAET YCIOBHUS IUIS: MO3HAHUA 3aKOHOB YKUBOM
npupoabl, (opMuUpoBaHUS (YHKIMOHAIBHOW TI'PAaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
O6e3omacHOro oOpasa >KHW3HHU, JIKOJOTHYECKOTO MBINLIICHUS, IIEHHOCTHOTO OTHOIIEHUS K
KUBOU IPUPOJE U YEIIOBEKY.

Bonbmioe 3HaueHue OHWOJOTHS HUMEET TaKXe [JIsi PEIICHUS BOCHUTATEIbHBIX M
pPa3BUBAIOIIMX 33Ja4 CpEJHEro oOIero o0pa3oBaHUs, COLMAIU3ANNN O0y4YarOIIUXCS.
N3yuenne Owmomornmm oOeCTeYrBaeT YyCIOBUS s (HOPMHUPOBAHMS HHTEILICKTYaTbHBIX,
KOMMYHUKAITMOHHBIX U WH(OPMAITMOHHBIX  HABBIKOB, JICTETUYCCKOH  KYJIBTYPHI,
CIIOCOOCTBYET MHTErpaIluy OMOJIOTHYECKUX 3HAHUN C MPEICTABICHUSIMH U3 APYTUX YUEOHBIX
NpeIMETOB, B YaCTHOCTH, (GU3HKUA, XUMUU U reorpaduu. Ha3BaHHbIE TOJIOKEHUS O
MpeHa3HAaYeHUN Y4eOHOro mpeamera «bHUONOrus» COCTABUIUM OCHOBY ISl OINpPECIICHHUS
MOJX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COJACPKaHMUS, IPEACTABICHHOIO B IPOrpaMMe
1o OHONOTHUH.

Ot6op conepxkanusi ydyeOHoro mpeamera «buonorus» Ha ©6a30BOM  ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KYJIbTYpOCOOOPA3HOTO MOJX0Jd, B COOTBETCTBUU C KOTOPHIM
oOy4aromiecs: JOJKHbI OCBOUTh 3HAHUSA U YMEHHsI, 3HaUYUMbIe 111 (JOPMUPOBAHUS OOIIEH
KYJIbTYPBI, ONPEICIAIONINE aJ€KBATHOE MOBEACHUE YEJIOBEKA B OKPYKAIOIIECH MPUPOIHOMN
cpene, BOoCTpeOOBaHHBIE B MOBCEIHEBHOM KU3HU W MPaKTHUECKOHM aesTeabHOCTH. Ocoboe
MECTO B 3TOW CUCTEME 3HAHUU 3aHUMAIOT 3JIEMEHTHI COAEPKAHUS, KOTOPBIE CIIYKAaT OCHOBOU
1ist GOpMHUPOBAHUS MPECTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOUW KapTUHE MUpa U
IIEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHM3alUM OUOJIOTUYECKOTO
oOpa3oBaHus.

CTpyKTypuUpOBaHHUE COJIEpKaHUsI y4eOHOro Marepuaja B IporpaMMme Mo OHOJIOTHHU
OCYIIECTBJICHO C YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUA OO0 OTIUYHUTEIbHBIX
OCOOEHHOCTSIX JKMBOM TIPUPOABI, O €€ YpPOBHEBOM OpraHu3zalud | HSBoJONUH. B
COOTBETCTBHUH C ATUM B CTPYKTYpe y4eOHOTO npeamera «buoaorus» BhIACICHBI CIECIYIONINE
coaepxkaresibHble JIMHUU: «buonorus kak Hayka. Metonbl HaydyHOro no3HaHus», «Knetka
Kak Ouosiormueckasi cucrema», «OpraHm3m Kak Ouosiormdeckas cucrema», «Cucrema u
MHOT000pa3ne OPraHu4YecKOro MHUpPa», «IBOJIONMS KUBOW MPUPOILD, «IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

Lens u3yuyenusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIJICHUE
00yYaroIMMUMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOM OpraHW3alliy >KUBBIX CHUCTEM
pPa3HOTO paHTra W TNPUOOPETCHHWE YMEHHWH WCIOIh30BaTh ATH 3HAHUS IS TPAMOTHBIX
JIEUCTBUN B OTHOIIEHUU OOBEKTOB >KMBOW MPHUPOIBI U PEIICHUS PA3TUYHBIX KU3HCHHBIX
npo0Jsem.

JocTixkeHue 1enu u3ydeHus yueOHoro mnpenmera «buosorus» Ha 6a30BOM ypOBHE
oOecreunBaeTcs pelieHueM CIEeIYIOUX 3a1a4:

OCBOCHHE OOYYArONIUMHUCS CHCTEMbI 3HAHUWA O OWOJOTHYECKUX TEOPUSX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUTMOTE3aX, MPABIIIAX, CITYXKAIINX OCHOBOH JIsi (HOPMHUPOBAHHUS
NPEACTABICHUN O €CTECTBEHHO-HAyYHOW KAapTWHE MHUpPa, O METOJAaX HAYyYHOI'O MO3HAHWS,
CTPOEHUHU, MHOTOOOpa3uu U OCOOEHHOCTSX KMBBIX CHCTEM PA3HOTO YPOBHS OpraHu3alui,
BBIJIAIONUXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIIEOBAHUSAX B OMOIOTHHY;



dbopmupoBaHre y 00y4arolIMXxcsi MO3HABATEIbHbIX, HHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW B IMpoliecce aHajiu3a JaHHBIX O MYTAX pPa3BUTHUA B OHOJOTUM HAYYHBIX
B3TJISIOB, UJICH U TTOJAXOJ0B K M3YUYCHHIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpTraHU3AIINH;

CTaHOBJICHHE Yy OOydYarommxcs oOMIed KyIbTypbl, (PYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUU OOBSICHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIIETO MUpPA KUBOU MPUPOIbI
Ha OCHOBAHWMHM 3HAHUU U OIbITA, MOJYUYEHHBIX NPU U3YYEHUN OUOJIOTUY;

dbopmupoBaHre y 00YJArONIUXCSI YMEHUN WILTIOCTPUPOBATh 3HAUYCHNUE OMOJIOTHYCCKUX
3HAHWN B MPAKTUYECKON JEATEIHHOCTH UYEIOBEKA, PAa3BUTHH COBPEMCHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS YEJIOBEKOM KUBOW MPUPOJIBI,
HEOOXOJAMMOCTH OEpPEKHOTO OTHOIICHHS K HEW, COOJIOJIEHUS HTHUYECKUX HOPM IMpHU
MIPOBEICHAH OMOJIOTMYECKUX HCCIICIOBAHMI;

OCO3HAHME IIEHHOCTH OMOJOTHYCCKUX 3HAHHM JIJIS TIOBHITIICHUS YPOBHS 3KOJIOTHUECKON
KyJBTYPBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUU B MOBCEIHEBHOM KU3HU JJIsi OICHKU
MOCJIE/ICTBUM CBOEH NIESITEIbHOCTH 10 OTHOIICHUIO K OKpYXalolleh cpejie, COOCTBEHHOMY
310POBBI0, 00OCHOBAHKE U COOJIIOICHUE MEP MPOPUITAKTUKHN 3a00JIE€BaHUIA.

B cucreme cpennero oo6miero ooOpazoBanus «buosjorusi», uydyaemas Ha 0a30BOM
YpOBHE, SIBIISIETCA O0SA3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlns u3ydeHus Ouonorud Ha 0a30BOM YpOBHE CpeaHEero oOiiero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 yaca (1 vac
B HEJIEIIIO).



COJEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U JPYTUMU
€CTECTBEHHBIMU Haykamu, ¢unocoduen, 3TUKOM, 3CTeTUKOH U mpaBoM. Ponb Ouonoruu B
(dhopMHUpPOBaHUM COBPEMEHHOMN HayYyHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKUX HaYK.

Meroapl TO3HAHUS SKUBOM MNpUpoOJbl (HAOMIOJAEHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHne, Kiiaccuukaiys, MOAeIMPOBAHUE, CTATUCTHYECKass 00paboTKa TaHHBIX).

JemoHcTpanuun:

[Toptpetsi: Y. apsun, I'. Mennens, H. K. Konsuos, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHHE pazIMYHBIX METOJOB MPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKupble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHusi Ouonoruu. OTIudue KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OumocucreM W UX pasHooOpazue. YPOBHM OpraHu3alMu OUOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIA, TKAHEBbIA, OPraHU3MEHHBIM, MOMYISIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTUYECKHU ), OMOChEpHBIA.

JdemoHcTpanuu:

Tabmuupbl u cxembl: «OCHOBHbIE MPU3HAKU >KU3HU», «YPOBHU OpPraHU3aLUU >KHUBOU
MPUPOJIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHUM  COCTaB  KJIETKH. XHWMHUYECKHUE  DIJIEMEHTBI:  MAKPOJIJIEMEHTHI,
MHUKpPO3JIEeMEHThI. Boia 1 MuHepaibHbIE BEleCTBa.

OyHKIMK BOJbI U MUHEpAJIbHBIX BelleCTB B KieTke. [loaaepkaHue OoCMOTHYECKOTO
Oayanca.

benku. CocrtaB u crpoeHHe OCIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zamenumble W 3aMEHUMBICE aAMHHOKHMCJIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJbl (TIepBUYHAS, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAS
CTPYKTypa). XUMHUECKHE CBOMCTBA OenkoB. bromornueckue QpyHKIUU OEIKOB.

depmeHThl — Ononorndeckue katanmmzatopbl. CTpoeHne GepMeHTa: aKTUBHBIN IIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmenrsl. Butammupl. Otianuus (EpMEHTOB OT
HEOPraHUYECKUX KaTalIn3aTOPOB.

VYrneBonpl: MoHOcaxapunbl (IJIOKO3a, pubo3a U Ae30KCUpu003a), TUcaxapu/ibl
(caxapo3za, jakTo3a) M Mojaucaxapuibl (Kpaxmai, TNIMKOTEH, euitoio3a). buonornyeckue
(GyHKIIUH yTIIEBOIOB.



Jlunuapr: Tpurauuepuabl, (Gochomunuapl, crepouabl. ['napodusnbHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUIUIOB
KaK UICTOYHUKOB YHEPTHH.

Hyxnennoseie xucnorer: JIHK u PHK. Hykmeotuaer — MOHOMEPBI HYKIEMHOBBIX
kucnot. Ctpoenne u ¢ynkuuu JJHK. Crpoenne u ¢dynkuuu PHK. Buast PHK. AT®:
CTpO€HHUE U (QYHKIIHH.

[utonorus — Hayka o kierke. Kierounas Teopust — npuMep B3aUMOIEHUCTBUS UIEH U
(dakTOB B HAYYHOM MO3HAHUHU. METOIbI U3yUEHUS KIESTKH.

Knetka kak wnenoctHas xuBas cuctema. OOmue NpHU3HAKK KIETOK: 3aMKHYTas
HapyxHas MeMOpaHa, moJekyibl JIHK kak reHeTnueckuit anmnapar, cucteMa CuHTe3a Oeska.

Tunsl KIeTOK: 3yKapuoTHyeckas M MpokapuoTnueckas. OCOOEHHOCTH CTPOEHHUs
npokapuoTuyeckor kietku. Kierounas crteHka Oaxtepuil. CTpoeHHE 3YKapUOTHYECKOMN
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOM U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, MIMKOKAIUKC, UX (YHKIUH.
[lnazmatuueckass memOpana, e€ cBoicTtBa W (yHkuuu. lluromnasma u e€ opraHouibl.
OpnomemOpannbie  opradounsl  kietku: OIIC, ammapatr [onblku,  JIM30COMBI.
[lonyaBTOHOMHBIE OpPraHOMABI KIETKU: MUTOXOHJApPWH, TIiacTuiel. IIpoumcxoxneHue
MUTOXOHJpHUN U tiactuia. Bunel mnactun. HememOpaHHble OpraHoOUbl KIETKU: pUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPHUOIU, PECHUYKH, XIyTUKU. DYyHKUMM OpPraHoMJOB KIIETKH.
Bxirouenus.

SAnpo — perynaropHelid 1eHTp kieTku. CrpoeHue sapa: siAaepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiiaen, P. Bupxos, k. YoTcoH,
@. Kpuk, M. Yuikunce, P. ®panknus, K. M. bap.

Huarpammel:  «PacnipeneneHne XUMHYECKMX JJIEMEHTOB B HEXKHUBOM MPUPOJEY,
«PacripeeneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepuonnueckast Tabnuila XUMHUUECKUX JIEMEHTOBY, «CTpoeHHe
MOJICKYJIbI BOJbDY, «buocunTes Oenka», «CTpoeHwe MoJIeKyabl Oenkay, «CTtpoeHue
dbepmenTay, «Hyxnennosble kuciotel. JJHK», «Ctpoenue monexkynsl AT®», «CtpoeHue
AYKAPUOTHUYECKON KIETKN», «CTpOCHME MKUBOTHOM KIETKW», «CTpO€HHE PpaCTUTEIbHOMN
KIIETKW», «CTpOEHHE MTPOKAPUOTUUYECKON KIIETKNY, «CTpoeHue siapa KIETKU», « Y TIICBOABDY,
«JInmmaeny.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 000pya0oBaHUE ISl IPOBEICHUs HAOJIOICHUM,
U3MEPEHUHN,  DKCIIEPUMEHTOB,  MHUKPOIIPENapaTbl  pPACTUTENIbHBIX, JKUBOTHBIX U
OaKTepHalbHBIX KIETOK.

JlabopaTopHble M MpaKkTHYecKHe PadoThI:

JlabopaTtopHas pabota Ne 1. «M3yueHne KaraquTUIECKON aKTUBHOCTU (DEPMEHTOB (Ha
IpUMEPE aMUJIa3bl WM KaTanas3bl)y.

JlabopatopHast pabota No 2. «V3ydeHue CTpPOECHMsI KJIETOK PACTEHHH, dKUBOTHBIX U
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMHCAHUE).



Tema 4. ’KnuzHeaessTeJLHOCTH KJIETKH.

OOMeH BellecTB, WKW MeTa0oJu3M. AccUMWIALNMS (IJIACTUUECKUA OOMEH) U
TUCCUMMIISIIIUS (SHEPTeTUYEeCKHil 0OOMEH) — IBE€ CTOPOHBI €MHOTO TMpolecca MeTadoInu3Ma.
Ponp 3ak0HOB coXpaHEeHUs BEIIECTB U YHEPTUU B MIOHUMAHUU METa0oIM3Ma.

Tumnbr oOMeHa BeriecTB: aBTOTpOdHBINA U TeTepoTpodHbIi. Ponbk ¢pepMeHTOB B 0OMeHe
BEIIECTB U MIPEBPAILICHUH SHEPTUH B KIETKE.

dotocunTe3. CBetoBas W TeMmHOBas (a3bl ¢ortocuHTe3a. Peakmuu ¢doTocuHTE3A.
DddextuBHOCTh PoTOCHMHTE3a. 3HadeHUEe (OTOCHHTE3a IS KU3HU Ha 3emute. BimsHue
YCJIOBHM Cpebl Ha (POTOCHHTE3 M CITOCOOBI TTOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTECHUM.

XeMOocuHTe3. XEeMOCUHTE3UPYIoIIe 0akTepun. 3HaU€HUEe XEeMOCHUHTEe3a JIJIsl )KU3HU Ha
3emie.

OHepretuueckuii oOMeH B KkieTke. PaciieruieHue BemecTB, BBIJCICHUE U
aKKyMYJUPOBAaHHE DJHEPrUU B KIETKE. JTallbl JHEPreTHYecKoro odbmeHa. [mukomms.
bpoxenne wu ero Buasl. KuciopomHoe OKHCIIEHHE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GocopunpoBanue. IPHEeKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peaknuu Mmatpuunoro cunHte3a. ['enerndeckas mnpopmanus u JHK. Peanuzauums
reHeTH4eCcKor nHpopMaliu B KieTke. ['eHeTuuecKkuil KoJ 1 ero cBOMCTBa. TpaHCKpUIus —

matpuuabli cunte3 PHK. Tpancnsauus — OwuocunTe3 Oenka. ITambl TPaHCISIUU.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3e Oernka.
Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust otkpeitus Bupyco (. .

NBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJIa BUPYCOB. bakrtepuodarmu.
bone3nn pacreHuii, JKMBOTHBIX W YEJIOBEKAa, BbI3BIBAEMBIC BUpycaMH. Bupyc
ummyHoaeduimta yenoeka (BHY) — Bo3Oymurens CIINa. OOpatHas TpaHCKpUMIuS,
peBepTaza u unterpasa. [Ipodunaktuka pacpocTpaHeHus BUPYCHBIX 3a00J1€BaHUM.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konpsuos, /I. Y. UBanosckuit, K. A. Tumups3es.

Tabmumer um cxembl: «Twmel  maTasms», «Metabomusm», «MUTOXOHIPHUSY,
«QHepreTuyueckuii 0oMen», «Xnopormiact», «Potocunrtesdy, «Ctpoenne [JHK», «Ctpoenue
u (¢QyHkuuoHupoBaHue TreHay, «CuHre3 Oenkay, «[eHermdyeckuid Koma», «Bupycsm,
«bakrepuodarun», «CtpoeHue u >xu3HeHHBIM 1Mk Bupyca CIIW]a, Oaxtepuodaray,
«Pennmukanus JTHK.

O6opynoBanne: wmoxaenu-anumkanuu — «Yasoenue JIHK w  Tpanckpumnimsy,
«buocunTtes 6enkay, «CTpoeHHe KISTKN», MOJeib cTpyKTypsbl JTHK.

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbiii LMK, WM JKU3HEHHBIM UK KieTku. MuTepdaza u mutos. Ilpoueccsl,
nporekatoue B uurepdaze. Pemnukarus — peakuus Mmarpuuydoro cunre3a JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuoTHUIl. JJUTIIOMAHBIN U TaluIONAHBIA XPOMOCOMHBIE
HaOopbel. Xpomarunbl. lluToNOrMYeckrue OCHOBBI PAa3MHOKEHHS W WHIWBHIYaTHHOTO
Pa3BUTHSI OPraHU3MOB.

Jlenenue xietkn — Muto3. Crtagum muto3a. IIporeccel, Npoucxonsimue Ha pa3HbIX
CTaJIUsIX MUTO3a. bHOJIOrnYeCKnii CMBICT MUATO3A.



[Iporpammupyemast rubesb KJIETKU — arnomnTo3.

@opMbI pa3MHOXEHUSI OpraHu3MoB: Oecrosjoe u 1mosoBoe. Buabl Oecronoro
pa3MHOXXEHUS:  JCJICHUE  HAJBOE, IMOYKOBAaHME  OJHO- U  MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BEreTaTHBHOE  pa3MHOXKEHUE. VICKyCCTBEHHOE  KIIOHHPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meiiosa. [Ipoueccsl, npoucxonasmye Ha ctaausx meito3a. [loBeageHue
XpoMocoM B meno3se. Kpoccuarosep. buosiornuecknii CMbICHI U 3HaYE€HHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y JKHBOTHBIX. IlooBBIE
JKEJe3bl: CEMEHHMKM M sSUYHUKH. OOpa3zoBaHHME M Pa3BUTHE IMOJIOBBIX KIETOK — raMer
(cmepmaro3ou, SIMIEKIETKAa) — cIlepMaroreHe3 M oBoreHe3s. (OCOOECHHOCTH CTPOCHHS
SULEKIETOK U criepMaro3onoB. Omnoaorsopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otarnbl SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, TaCTPYJIAIINS,
opraHorene3. IlocTomMOpuoHanbHOE pasBuTHEe. THUMBI MOCTAIMOPUOHATIBLHOTO PA3BUTHUSL:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BriusiHue cpenapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButne pacreHnii. OHTOT€HE3 IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JdemoHcTpanuu:

Tabnuupl u cxembl: «DOPMBbI PA3MHOXKEHUSI OPTaHU3MOBY, «J[BOITHOE OIJIOIOTBOPEHUE
y IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE paCTeHHI», «JleneHue KIeTKu
O0akTepuit», «CTpoeHUE MOJNOBBIX KIETOK», «CTpoeHHuEe XpOMOCOMBDY, «KIIE€TOUHBIN UK,
«Pemmkamusa JJHK», «Muto3», «Menos», «lIpsmoe n Henpsamoe paszsutue», «l'ametorenes
Yy MJIEKOMUTAIOLIUX U YeJIOBEKa», « OCHOBHBIE CTAIUH OHTOT€HE3A.

OGopynoBaHue: MUKPOCKOT, MUKpompenapaThl «CriepMaTo30u/Ibl MIEKOMUTAIOIIETOY,
«SlinekneTka MIIEKONMUTAIOWIETO», «KapruoknHe3 B KJIETKax KOPEIIKA JIyKa», MarHUTHas
MoJeab-antIukamus «Jlenenue kietkn», moaenb JJIHK, moxens meTadaznoit XpoMOCOMEI.

JlaGopaTopHble 1 NpaKTUHYeCKUe PadoThI:

JlabopatopHas padota Ne 3. «HaGmrogenne Muto3a B KJI€TKaX KOHYMKA KOPEITKa JTyKa
Ha FOTOBBIX MUKPOIIperapaTaxy.

JlaGoparopuass pabora Ne 4. «M3ydyeHue CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKponpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTMKU. McTopus pa3BUTHUA TEHETUKU. POJb UMTONOTHUH U
SMOpPHUOJIOTUM B CTAHOBJICHUM TE€HETHKU. Bkiaa poccMHCKMX M 3apyOeHbIX YUYEHBIX B
pa3BUTHE TE€HETUKU. MeToabl TeHETUKH (THOPUIIONOTMYECKUM, IMTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHETHUeCKUil).  OCHOBHbIE = T€HETHYECKHEe  TMOHATUS. | eHeTudeckas
CHUMBOJIUKA, UCTIOJIb3yEMasi B CXEMaX CKpPEIIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl MPHU3HAKOB, YCTaHOBJIEHHbIe . Mengenem.
MonorubpuaHoe cCkpenBaHue. 3aKOH €IMHO00pa3usi THUOPUAOB IEPBOrO IMOKOJICHUS.



[IpaBuiio AOMHHUPOBaHUA. 3aKOH PACHICTUICHUS NPU3HAKOB. [ 'HMIOTE3a YHMCTOTHI TaMeT.
[TonHOE M HEMONHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpeuMBaHue. 3aKOH HE3aBUCHMMOIO HACJEAOBAHUS IPU3HAKOB.
[{uToreHeTnueckue OCHOBBI TUTUOPUAHOTO CKpPEIIMBaHUs. AHATU3UPYIONIEE CKPEIUTUBAHUE.
Hcnonb3oBaHre aHATU3UPYIOMIETO CKPEITUBAHUS JIJIs1 ONPEACICHHS TeHOTUIIA OCOOH.

CuerieHHoe HacienoBaHue Impu3zHakoB. Pabora T. Moprana no CUEMJIEHHOMY
HACJIEIOBAHNIO T'€HOB. HapylieHnue ClerieHnsi TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ €eHETUUECKHE KapThI.

['enetuka mosa. XpPOMOCOMHOE OINpEAENeHruE IMoja. AyTOCOMBI UM  TOJIOBBIE
XpOMOCOMBI. ['oMorameTHsle M TeTeporaMeTHble OpraHu3mbl. HacienoBaHue NpU3HAKOB,
CLEIUIEHHBIX C IIOJIOM.

N3meHnunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACIECICTBEHHAsT M HACIECACTBEHHasA. Ponb
Cpelbl B HEHACIEACTBEHHON W3MEHYMBOCTH. XapaKTEPUCTUKA MOAUPUKALUOHHOM
M3MEHUYMBOCTH. BapuanmoHHbIA psI M BapualMoHHAs Kpusas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE M KA4YECTBEHHbIE TNPU3HAKM M HUX HopMa peakuuu. CBoicTBa
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.

HacnencrBennas,  wiuM  TEHOTUINIMYECKAas,  W3MEHUYMBOCTh.  KomMOMHaTHBHAas
M3MEHYMBOCTb. Mel03 U MOJOBOM MpOLlECC — OCHOBA KOMOWHATHBHOW W3MEHYHMBOCTH.
MyrtanonHas u3MeHUMBOCTh. Kiaccudukaruss MyTaluid: TeHHbBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ MpuYuHbBl MyTanuii. MyTtarensnsie (akTopbl. 3aKOH TOMOJIOTHYECKHIX
PAIOB B HacieACTBEHHOM n3MeHunBocTy H. M. BaBuosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uvenoeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH YEJIOBEKA:
ICHEAJIOTUYCCKUN, OJU3HEIOBBINA, IMTOTCHETUYCCKUH, OWOXMMHUYECKUH, MOJEKYJISIPHO-
reHeTnyeckuii. COBpeMEHHOE OMpEe/IeNICHHE T'eHOTUIIA: MOJIHOTEHOMHOE CEKBEHHPOBAHME,
T€HOTUIIMPOBaHUE, B TOM uncie ¢ nmomoiipio [1I[P-ananuza. HacneacTBeHHble 3a001eBaHMs
YeJloBeKa: TeHHble 00JIe3HH, OOJE3HM C HACIEACTBEHHON MpPeapacloiokeHHOCTBIO,
XpoMocoMHbIe Oosie3Hr. ComMaTHYecKne W TeHepaThBHbIE MyTanuud. CTBOJIOBBIE KIIETKHU.
[Ipuntunel  3m0poBOTO  O0Opa3za JKM3HW, JUArHOCTHKH, TPOQPWIAKTUKA U  JICYCHUS
TeHEeTHYeCKuX  OoJye3Heil.  MeauKOo-TeHeTHUeCKOoe  KOHCYJIbTUpPOBaHWE.  3HAYCHUE
MEJIUIIMHCKOW TEHETUKU B TMPEJOTBpAICHUHM M JICYCHWU TEHETHYECKHX 3a00JIeBaHuM
YEJI0BEKA.

JdemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuubr u cxeMbl: «MOHOTHUOPUAHOE CKpPEUIMBAHUE W €ro IUTOTeHEeTUYecKas
OCHOBa», «3aKOH PACIIEIUIEHUS U €r0 HIUTOIEHETUYECKask OCHOBa», «3aKOH YHCTOTHI FaMeTy,
«/lurnbpunnoe ckpemnuBanuey, «lluTomornyeckne OCHOBBI JUTHOPUIHOTO CKPEITUBAHUSY,
«Menos», «B3auMOAeNuCTBUE aJUIENIbHBIX TE€HOB», «['eHeTnueckue KapTel pPaCTECHHM,
KUBOTHBIX U YEIOBEKA», «['eHeTnKa nona», «3aKOHOMEPHOCTU HACIIEIOBAHMS, CLEINIEHHOTO
c nonom», «Kapuorunel 4enmoBeka W KUBOTHBIX», «Bumgpl HU3MEHUYMBOCTHY,



«MoaudukanuoHHas U3MEHUYUBOCTY, «HacnenoBanue pesyc-daxropay, «I'eHetnka rpymnm
KpoBW», « MyTallMOHHAsI ©U3MEHYUBOCTDY.

Ob6opynoBanue: Mojenu-anmumkanun « MoHornOpuaHoe ckpemuBanue», «HemomHoe
JOMUHHUPOBaHUE», «JluruOpuaHoe ckpemmBanue», «llepekpéct XxpoMocom», MUKPOCKON U
Mukpornpenapar «J/lpozopuna» (Hopma, Myrauuu (GOpMBI KpPBUIEB M OKpPAaCKHU TeIna),
repbapuii «['opox moceBHON».

JlaGopaTopHbie M IpaKTUYeCKUEe padoThbI:

Jlaboparopnas pabora No 5. «M3yueHwe pe3yinbTaTOB MOHOTUOPUIHOTO U
JAUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpErapaTaxy.

JlaGoparopHass pabota Ne 6. «M3yueHue MoAU(PUKALMOHHOW H3MEHUMBOCTH,
IIOCTPOEHUE BapUALMOHHOIO PsJla U BApUALIMOHHON KPUBO».

JlabopatopHass pabota Ne 7. «AHamu3 MyTanuid y Apo30(uibl Ha TOTOBBIX
MHKponpenapaTax».

[IpakTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOKICHUE CEJIEKIMU U ToMecTukanus. Yuyenue H.
W. BaBuioBa 0 IIEHTpax MPOUCXOKIEHUS 1 MHOT000Opa3usi KyJIbTYPHBIX pacTeHUl. LIeHTpbl
IIPOUCXOKICHHSI TOMAIIHUX )KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/Ibl ceNleKIIMU. MaccoBbli 1 MHAUBUAYATbHBIA OTOOPHI B CEIEKLUU
pacTeHMd U KUBOTHBIX. OneHka »sKcrepbepa. bBIIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yucras nuaus. CKpellMBaHME YUCTHIX JHUHHMHA. ['eTepo3uc, wnu rudpuaHas
cuna. HeponctBeHHoe ckpeummBanue — ayTOpunuur. OtpanéHHas ruOpuau3auus U eé
ycnexu. MICKyCCTBEHHBIM MyTareHe3 M IOJIYYEHHE MOJMIUIOWIOB. [[oCTMKeHus cenexkuuun
pacTeHu, )KUBOTHBIX  MUKPOOPTaHU3MOB.

broTrexHoJIOTHsT Kak OTpaciib MPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl CO3IaHMS
pexoMmOunanTHOM JIHK u Tpancrennsix opranusmoB. Kinerounas mnxeHepus. Kierounbie
KYJIBTYpBL. MHuKpOKIOHATBHOE Pa3sMHOXXEHUE PACTEHHUI. KionnpoBanue
BBICOKONIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHW3MOB. DKOJIOTMYECKHE U ITHYECKUE
npo6sieMbl. 'MO — reneTuduecki MOAU(PHUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHCTpanuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuupbl u cxembl: kapTa «LIeHTpBI MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pactennit»y, «llopoabl gOMamIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX PACTEHUID,
«Otnanénnas rudbpuam3anus», «Padborel akamemmka M. @. MBanoBay, «llomurmmonmmsy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJIBTYpBI 17} KJIOHUPOBAHHUEY,
«KoHcTpynpoBanue 1 mepeHoc reHoB, XpOMOCOMY.

O0opynoBaHue: MYJISKU IUIOJ0B U KOPHEIJIOOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03IiCTBEHHBIC PACTCHUS.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/IbI U JOCTUKEHUS CEJIEKLIMM PACTEHUH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHIIMIO, INIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN YUACTOK, B TEININYHOE
X035IUCTBO, JTA0OPATOPHIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».



11 KITACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[Ipennochuiku BOZHUKHOBEHUS 3BOJIIOIIMOHHON TEOpPUU. DBOJIIOIMOHHAS TEOpUS U €&
MeCTO B Omosoruu. BiusiHre SBOTIONMOHHON TEOPUH HAa PA3BUTHE OMOJIOTUHN U IPYTUX HAYK.

CBugerenscTBa 3BOMIOIMU. [laneoHTOIOrMYECKHE: TMOCIE0BATENbHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJOTUYECKON JIETONMUCH, MepexonHbie QopMmbl. buoreorpaduyeckue:
CXOJICTBO U paziuuue ¢hayH u GJop MaTEpUKOB U OCTPOBOB.

OMOpPHUOTOTUYECKHUE: CXOJICTBA U PA3INUMs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHAE: TOMOJIOTHYHBIE, AHAJIOTUYHBIC, PYJIUMEHTAPHBIE OPraHbI,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH y BCEX OPTaHU3MOB.

OpomonnonHas teopusa Y. JlapsuHa. IIpeanochulky BO3HUKHOBEHHS TapBUHU3MA.
JIBIDKyIIIME CHJIBI DBOJIIOIMU BUJIOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHUE TIPU
OrPaHUYEHHOCTH PECYPCOB, HEONpEAeNIEHHAas W3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAaHHE,
€CTeCTBEHHBIN 0TOOD).

Cunretuueckas teopust 3BooIUH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBodsronus. [lomynsuns kak eIMHULA BUIA U 3BOJIOLIUH.

JIBkytue cuiibl ((akTOphl) SBOJIIOIMK BUAOB B IIpUpojie. MyTallMOHHBIN MPOIECC U
KOMOWHATUBHAsI W3MEHYMBOCTh. [lomynsnuoHHbIE BOJHBI U npeid reHoB. M3omsuus u
MHUTpaLHs.

EctecTBenHbIit 0TOOp — HampaBisomui GakTop 3Bosonuu. DopmMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHM3MOB  KakK  pe3ynbTar  3Bomouuu.  [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMoph03bl U UAMOATATITAIIIH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHoBHbIE (HOpPMBI BHI000pa30BaAHUS:
reorpauyeckoe, 3K0JIOTUYECKOe.

Maxkpoaosorusa. opMbl 3BoOIONMM: (PrieTHYECKasl, AMBEPTeHTHAsI, KOHBEPIeHTHAs,
napauienbHas. HeoOpaTuMoCTh 3BOJTIOLIMH.

[Ipoucxoxaenne OT  HECHEeUUAIM3UPOBAHHBIX  mpeakoB.  IIporpeccupyromas
crienuau3anys. AnanTUBHAs paanalusl.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkens, @. Mromep, A. H. CeBepiios.

Tabmuupr u cxembl: «Pa3BuTMe OpraHMYeckoro Mupa Ha 3emiey», «3apoblIlIH
MMO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EctecTBeHHBI 0TOOPY», «MHOroobpasue copToB pacTeHui», «MHoroobpasue Mnoposa
KUBOTHBIX»,  «llomynsuumy,  «MyTallMOHHAasT ~ U3MEHUYMBOCTH»,  «ApoMopdo3bD»,
«anoananrtanumy», «O01as nerenepauus», «JIBuxkymme cuibl 3Boonuny, «Kapra-cxema
MapmipyTa nyremectsust Y. Jlapsunray, «bopnda 3a cymectBoBanuey, «lIpucmocobieHHOCTh
opraHu3zMoBy, «['eorpaduueckoe BUI000pa3zoBaHmey», « IKOJIOTHUECKOE BUI000pa30BAHKE.



OOopynoBaHMe: KOJUIEKLIHS HACEKOMBIX C Ppa3IM4YHBIMU THUIIAMH OKpAacku, Habop
IUIOOB M CEMsIH, KoJuleKius «lIpuMmepsl 3alUTHBIX MPUCHOCOOJIEHUM Yy KUBOTHBIXY,
Mozenb «OCHOBHBIE HAIPaBJICHUS SBOJIONHUN», 00BEMHas Mojenb «CTpoeHHE TOJIOBHOTO
MO3Ta IMIO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KojuleKIMs «@POpMbI COXPaHHOCTH HCKOIAEMBbIX
KUBOTHBIX MW pPacTeHWi», Mozenb amukaius «llepekpéct XpomMocoM», BIIAXKHBIE
npenapatsl «Pa3Butue HacekoMoro», «Pa3BuTtue mArymikn», Mukpomnpenapar «Jpozoduna
(Hopma, MyTanuu (POpPMBI KPHLIIHEB U OKPACKHU TEIa).

JlaGopaTopHble M IpaKTUYECKUEe padoThI:

JIaGoparopHas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGoparopHass pabota Ne 2. «OmnucaHue HpPUCIIOCOOJIEHHOCTH OpraHu3mMa Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emuie.

JloHaydHble TPENCTABICHUA O  3apOKACHUM KU3HHU. HaydHble  rumoressl
BO3HUKHOBEHHUSI >KM3HM Ha 3emiie: aOuoreHe3 W MaHClepMusi. XUMHUYECKas SBOJIOIMSL.
AOHOreHHbI CHHTE3 OPraHMYECKHX BEILECTB W3 HEOPraHWYECKUX. DKCIEPUMEHTATIbHOE
MOATBEP)KIECHUE XMUMHUYECKOW 3Boitouuu. HavanbHble 3Tambl OMOJOTMYECKOW HBOJIIOIUU.
I'unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTokieTky. IlepBole kneTkn U ux 3Bosonrs. OOPMUPOBAHUE OCHOBHBIX TPYIIl KUBBIX
OpPraHHU3MOB.

Pazgutne xwu3Hm Ha 3emsie mo dpam M nepuonaM. Kartapxeil. Apxeickas u
npoTepo3oiickast 3pel. [laneo3olickas 3pa U €€ mepuoabl: KeMOPUUCKUN, OPIOBUKCKHIMA,
CUJIypUMCKHN, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3olickas 3pa u €€ nepruopl: MaJI€OreHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepuCTUKa KJIMMATa U T€OJOTHYECKUX MPOLECCOB. OCHOBHBIE 3TANbl 3BOJIIOLUN
PACTUTENBHOTO U KUBOTHOrO MHUpa. ApomMop¢o3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBeT U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHMYecKoro Mupa Kak oTpaxeHue HBomouuu. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIBI OPraHU3MOB.

OBoyOLMA  YeJIoBeKa. AHTpPOIOJOrHs Kak Hayka. Pa3BuTue mpencTaBiieHH O
MIPOUCXOKJICHUHM 4YenoBeka. Meroasl u3ydeHus aHTponoreHesa. CXOICTBa W pa3ivuMs
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBmwxymue cuibl (pakTopbl) aHTpororenesa. HacneacTBeHHas H3MEHUYMBOCTh U
ecTecTBeHHBbI 0TOOp. OOIIeCTBEHHBI 00pa3 JKU3HU, HW3TOTOBJICHHE OpYAUN Tpyla,
MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaIUX U BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEbIH,
Yenosek mnpsaMmoxomsamui, YenoBek Heanaepranbekui, YemoBek paszymHbid. Haxonkm
MCKOMAaeMbIX OCTATKOB, BpEMs CYIIECTBOBAHMs, OO0JAaCTh PpPacHpOCTPaHEHHUs, OO0BEM
rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckue pacel. OCHOBHBIE OOJIBILINE PACHL: €BPONIEOUIHAS (€Bpa3UIiCKast), HErpoO-
aBcTpanougHas (dKBaTOpUalibHAs), MOHIOJIOUJIHASI (a3MaTCKO-aMepUKaHCKas). YepThl



NPUCIOCOOJICHHOCTH TMpPEACTaBUTENECH 4YeIOBEUECKHX pac K YCIOBUSIM CYIIECTBOBAHUS.
EnuncTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. JlapsuH.

Tabmuubr u  cxembl: «Bo3nukHoBenue CoiiHeyHOM — cucTembl», «Pa3Burtue
OpraHU4YEeCcKOro Mupa», «PacturenbHas KieTka», « KuBoTHas kietka», «IIpokapuornyeckas
KJeTKa», «COBpeMEHHasi CUCTeMa OPraHUueCcKOTro MUpay», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOCHHS  4YEJIOBEKa W  YEJIOBEKOOOpa3HBIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTHYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO 4eNIOBEKay, «JlpeBHellne JIIoany,
«JIpeBHue moan», «IlepBbie COBpeMEHHBIE TN, «HeI0BEYECKHUE pach».

Oo6opynosanue: Myispku  «[Ipoucxoknenue denoBeka» (OHOCTBI aBCTpaIONUTEKA,
MUTEKAHTPONa, HEaHJAEpTalblla, KPOMaHbOHIIA), CJICHKA WIM H300paKEHUSI KaMEHHBIX
opyauii nepBOOBITHOTO YyeJloBeKa (KaMHHU-YOMNIEPHI, pyOurna, ckpebia),
TE€OXPOHOJIOTHYecKas Ta0iuia, KoJueKus «DopmMbl COXpaHHOCTH UCKOMAEMbBIX KUBOTHBIX
U PaCTCHUI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[TpakTuyeckas padora Ne 1. «3ydeHre UCKOMAaeMbIX OCTAaTKOB PACTCHUI U )KMBOTHBIX
B KOJUICKITUSIX).

DKCKypcusi «IBOJIIOIMS OPTaHUYECKOr0 MHupa Ha 3emiie» (B €CTeCTBEHHO-HAyUHBIN
WJIA KpaeBeAYECKUN My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DOKoJiorus Kak Hayka. 3aJadyd W paslielibl IKOJOTUU. METONbl HKOJOTHMUYECKUX
HCCIIeIOBaHUM. DKOJIOTUUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHus  OpPraHU3MOB:  BOJAHAs, HA3€MHO-BO3JYyIIHAs, I[OYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonorunyeckue ¢gaktopel. Knaccudukanms sxonorunyeckux (paxkTopoB: abMOTHUECKHUE,
OMOTUYECKUE U aHTPOIIOTeHHBIE. J[eficTBHE FKOJIOrMYecKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuoTtndeckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTh. DOTONEpUOAN3M.
[IpucnocoGneHus: OpraHu3MoOB K JEHCTBUIO abuoTudeckux ¢akTopoB. buomornmueckue
PUTMBL.

buotnueckue dakropel. Buapl OHMOTHYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIHUSA,
XUITHUYECTBO, cuMOMo3 u ero ¢opmel. [lapasutusm, koomeparusi, MYTyalu3M,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HaYCHUE
OMOTUYECKNX  B3aUMOJCHCTBUN JUIsl  CYIIECTBOBAHMSI OPraHU3MOB B  TPHUPOJTHBIX
CcOo00IIeCTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKUA NOMyJAlud. OCHOBHBIE MOKA3aTeNy MOMYJISLINU:
YUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MNPHUPOCT, Murpauus. JluHamuka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PEeryJIsius.

JleMmoHcTpanuu:

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



Tabmuusr u  cxembl: kapra «lIpuponnbie 30HBI 3emam», «Cpeabl oOUTaHUA
opranuzmoBy», «doronepuoausm», «llonmymanum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nomyJsIuK UHQY30pun-Typenbkuy, «IIuieBpie nemnm.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

JIaGoparopHast padora Ne 3. «Mopdonornueckue 0COOEHHOCTH PAaCTEHUU U3 Pa3HbIX
MECT OOMTaHUS».

JIaGopartopHas padota Ne 4. «BriusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktnueckas padora Ne 2. «lloAcy€r NJIOTHOCTM MOMYJSIUA pa3HBIX BUIOB

pacTeHu».
Tema 4. Coo01ecTBa 1 YK0JIOrHYeCKHE CHCTEMBI.
CooOmiectBo  opraHu3mMoB —  OuoneHo3. CTpykTypbl OHOIIEHO3a:  BHUOBasd,

MPOCTPAHCTBEHHAA, Tpopuueckas (muiieBas). Buasl-nomuHanTel. CBsi3u B OUOLIEHO3€.

Dkosiornueckue cucteMbl (3xkocuctemsl). [loHsATHe 00 3KOCcHMCTEME M OHOreOleHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOMYLEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BeleCTB U MOTOK SHEPrHUHM B 3KOocUcTeMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocucTteMbl. [lumeBsie nenu u cetd. OCHOBHBIE TOKa3aTeNM 3KOCHCTEMBI: Omomacca,
MPOIYKUHS. DKOJIOTHUYECKUE MUPAMUJIbL: NPOAYKIUHU, YACIEHHOCTH, Onomaccel. CBoWcTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPETYJIsilus, pa3BuTre. CyKIeccusl.

[IpupoaHbie PKOCHUCTEMBI. DKOCUCTEMBI O3Ep M pPEK. DKOCHCTEMA XBOWHOIO WIIH
LIMPOKOJMCTBEHHOTO JIeca.

AHTpONOreHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI. bruosoruueckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue  kak  ¢aktop  ycroduumBoctH  dKocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opa3us Ha 3emMIie.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouochepsi.
Xupoe BemecTBo U ero PyHkuuu. OcoOEHHOCTH OMocdepsl KaK III00aNIbHONW 3KOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoTsl BelecTB U OMOr€OXMMHYECKHE IUKJIbI 3JIEMEHTOB (yrjiepojaa, a30Ta).
3oHanbHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenopeuectBo B Omochepe 3eMian. AHTpPONOTCHHBIE HM3MEHEHHS B Ouocdepe.
['moGanpHbIE HKOJTOTUYECKUE TTPOOIIEMBL.

CocyiiectBoBanue mnpupojabl U 4yenoBeuecTBa. CoxpaHeHwe OuopazHooOpasus Kak
OCHOBa ycToiunBocTH Ouocdepbl. OCHOBa pPALMOHAIBHOTO YIPAaBICHUS MPUPOIHBIMU
pecypcamMu U UX UCIOJIb30BaHUE. JlOCTHKEHUsT OMOJIOTHHN U OXpaHa MPUPOIbI.

JdeMoHcTpanuu:

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

Tabmuubr u cxembl: «llumeBsie 1enu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpupoansie coobmiecTBay, «llenu nutanusy, «Ikonoruueckas nupamunay», «buocdepa u
YeJI0BEK», «JKOCHUCTEMA IIHPOKOJIUCTBEHHOIO Jiecay, «IDKOCHUCTEMA XBOWHOIO JIECAy,
«buonieHo3 BomoéMay, «ArpoueHo3», «llpuMepHble aHTpPONOreHHbIE BO3JECUCTBUS Ha
npupoay», «BakHellline UCTOYHUKU 3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOJ», «llouBa —
BaKHEiIIas cocrtapisiomas ouochepo», «Daktopsl aerpamanuu mousy, «llapHUKOBBIHA



abdexty, «DakTopsl PpaTUOAKTUBHOIO 3arpsisHeHHst Ouochepr», «OO0mas CTpykTypa
ouocheprl», «Pacnpocrpanenue xu3Hu B Ounochepe», «O30HOBBINA 3KpaH Ouochepb»,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyroBopot a3ota B mpupoze».

O6opynoBanue:  Mojenb-ammauKanus  «TUnudHble — OMOLEHO3BD»,  repbapuid
«PactutenbHble  coobmiecTBay, Kkoiuiekuuu «buoreHo3», «Bpenutenu BakHEMIIUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuud U KOJUIEKIUM PACTEeHUH U KUBOTHBIX,
OpUHAJICKAIINE K pPa3sHbIM SKOJOTHYECKHM TpylnaM oJHOTo Buaa, KpacHas kHwura
Poccuiickoii @eaepannn, n300paxkeHHsI OXPAHIEMBIX BUJOB PACTEHUI U dKUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BMOJIOI'NN HA
HBA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUNA

Cormacuo ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pPe3yJibTaTaM OCBOCHHS
oOyJaronMMucs  OporpaMMm  cpeiHero  obmiero  oOpa3oBaHMs:  JUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NTHYHOCTHBIX pE3ylbTaTOB OCBOCHUS INpeamera «buonorus» BbIIEIECHBI
CJIEIYIOLIME COCTaBIAIONIME: OCO3HAHWE OOYYAIOMIMMHCS POCCUHCKON TIpaxkIaHCKOM
UJICHTUYHOCTA — F'OTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITEJIbHOCTH U CaMOOIPEICIICHUIO,
HaJlMuyue MOTUBAIMM K OOYYEHUIO OMOJIOTHH, IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX
yOEXKJIEHU JMYHOCTH Ha OCHOBE KJIOYEBBIX ILIEHHOCTEW W HCTOPHUYECKUX TPaTULUI
pa3BUTUSL  OUOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M  CIIOCOOHOCTH  OOYYaroIIMXCs
PYKOBOJACTBOBATbCSI B CBOEU JEATEIBHOCTA LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
OPUCYIIUMU ~ CHUCTEME  OHOJIOTMYECKOTO0  O0pa3oBaHUs, HaJIMYUE  OIKOJOTHYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3yJIbTAThl OCBOEHUS MpeaMeTa «bHOIOrusD NOCTUTAIOTCS B €IUHCTBE
y4eOHOH ¥ BOCHHUTATEIBHOW JESATEIBHOCTU B COOTBETCTBUUM C  TPAJAUIIMOHHBIMU
POCCHUMCKUMU  COLUHMOKYJIBTYPHBIMH, HUCTOPUYECKMMU U  JYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, MIPUHATHIMUA B OOIIECTBE MPABWJIAMH U HOPMaMH MOBEJEHUS U CIIOCOOCTBYIOT
nporeccaM CaMONO3HAHUSA, CAMOBOCIHMTAHUS M CAaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEU
MO3ULIAN JIMYHOCTH, MMATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSAIAKY, YETOBEKY TpyJa U
CTapiieMy TMOKOJIEHHI0, B3aUMHOTO YBAXKEHMs, OCPEKHOTO OTHOUIECHUS K KYJIbTYPHOMY
HACJIEIUIO W TPAIUIIUSIM MHOTOHAIIMOHAJIBHOTO Hapoja Pocculickoit Denepannu, Npupoae u
OKpYXarouien cpee.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSA Yy4eOHOro mnpeaMera «bHOJOTHS» TOJKHBI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTH O0YUYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TNO3UIMEN JIMYHOCTH, CHUCTEMOW UIEHHOCTHBIX OpPHUEHTALIMN, IO3UTUBHBIX
BHYTPCHHHUX YOEXKICHHH, COOTBETCTBYIOUIUX TPATUIUMOHHBIM IIEHHOCTSIM POCCHICKOTO
00111ecTBa, paCIIMPEHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE Pean3aluu
OCHOBHBIX HAIPaBJICHUH BOCHUTATEIBHON AEATEIHLHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKITAHCKON TMO3UIMKH OOyYaromerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYIMOHHBIX NpaB M OOS3aHHOCTEW, yBa)KEHUE 3aKOHA WU
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JCATENHHOCTH TIPU CO3JaHUHM YYCOHBIX
MIPOEKTOB, PENICHUU Y4YEOHBIX M TO3HABATEIBHBIX 3a/lad, BBITIOJHEHUU OMOJOTUYECKHX
AKCIIEPUMEHTOB;



CIIOCOOHOCTh ONpENENsATh COOCTBEHHYIO TMO3UIHMI0O MO OTHOIIEHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUSL JIIOACH C pa3HbIMU YOCKIACHUAMH, KYJIbTYPHBIMU IICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
MMO3HABATEIbHBIX W MCCIEIOBATENbCKUX 3a7a4, YBAXKHUTEIBHOIO OTHOUIEHHS K MHEHUIO
OTIMIOHEHTOB TIPH OOCYKICHNUN CITOPHBIX BOMPOCOB OMOJIOTHIECKOTO CONECPKAHNS;

TOTOBHOCTH K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCUUCKOW  TPAKIAHCKOW  HUJACHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH mepea PoanHOM, ropaoCTH 3a CBOM
Kpaii, CBO0 PoauHy, CBOU SI3bIK U KyJBTYpPY, IPOILLIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO
Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUWE K MPHUPOJHOMY HACIEAUI0 U MAMSATHUKAM [PUPObL,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIICHMBATh BKJAaJ POCCHUUCKUX YUYEHBIX B CTAHOBIICHHE U Pa3BUTHUE
OMOJIOTHUHU, TIOHUMAHMS 3HA4YCHUs1 OWOJOTMU B TO3HAHUHU 3aKOHOB MPHUPOJABI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIIEeCTBa;

uaeiiHas  yOeXKIEHHOCTh, TOTOBHOCTh K CHOyKeHuro u 3amure OTtedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIEHMBATh CHUTYyallMi0 W TPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTEINSAM, CO3JaHUI0 CEMBU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C TPAJULHASIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHMMAaHHUE SYMOLIUOHAIBHOIO BO3JIEVCTBUS KUBOM IPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CAMOBBIPQXXECHHUIO B PAa3HBIX BHAAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATH
KaueCcTBa TBOPUYECKON JTUYHOCTH;

5) ¢usudyeckoro BocnUTAHHMS, (OPMHUPOBAHUS KYJbTYPbl 3/0POBbSI H
IMOIMOHAJILHOTO 0JIaronoJTyuns:

NOHMMAaHWE W peanu3alus 3J0pOBOro M 0Oe30macHOro olpasza JKHU3HH (30pOBOE
NUTaHUE, COOIIOJICHUE TUTMEHUYECKUX MTPaBUI U HOPM, COATaHCUPOBAHHBINA PEXUM 3aHATU N
U OTIbIXa, peryispHas (usuyeckas aKTHUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO H
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUUYECKOMY 37I0POBBIO;



NOHUMaHUE IIEHHOCTU NpPaBWJI HHIUBUIYAIbHOIO W KOJUIEKTUBHOTO O€30MacHOI0
NOBEJICHUS B CUTyalUsAX, YTPOXKAIOIINX 310POBBIO U )KU3HH JIFOAEH;

OCO3HAaHHWE MOCJEACTBUN U HENPUATHSA BPEIHBIX MPUBBIYEK (YHIOTPEOJICHHS aJIKOTOJIA,
HAapKOTUKOB, KYpEHHS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTh K  AaKTHUBHOM  JEATENBHOCTH TEXHOJIOTMYECKOM M  COLMAIBHON
HaIIPaBJIEHHOCTH, CIOCOOHOCTh HHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIIOIHAThH
TaKylo J1€ATEeIbHOCTB;

UHTEPEC K pa3inyHbIM chepaM npodeccruoHaIbHON eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIM BbIOOp Oynymield mpodeccuu W pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
TJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTB K 00Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HY;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

HKOJIOTMYECKU 1I€JIECO00pa3HOE OTHOIICHHWE K MPHUPOJAE KaK MCTOYHUKY >KU3HHU HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE YPOBHS 3KOJOTMUECKOW KYJbTYpbl: IPUOOPETEHUE OMbITA MJIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKHU MX BO3MOKHBIX ITOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEbI;

OCO3HaHUe TI100aIbHOI0 XapaKTepa 3KOJIOrMUEeCKUX Mpo0JieM U IMyTel UX peuieHus;

CHOCOOHOCTh HKCIOJBb30BaTh MNPUOOpPETaEMble MNPU H3YYEHUM OMOJIOTMHM 3HAHUS U
YMEHUSI TMpPU PEIICHHH MpOoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM IMPUPOIONOJIb30BAHUEM
(cobnroneHue npaBuil MOBEACHUS B IPUPO/IE, HAMIPABICHHBIX HA COXPAHEHHE PAaBHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HEMPUATHE JIEUCTBUM, MPUHOCAIIUX BpEI OKPYXKAIOUIECH MPUPOIHOM Cpee,
yMEHUe MPOTHO3UPOBATh HeOJIaronpusTHHIE HKOJIOTHYECKUE MOCJIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Me Pa3BUTOIO HKOJIOTMYECKOTO MBINUICHUS, SKOJOTMYECKON KYJIBTYpBI, OIbITa
NEATENBHOCTH 3KOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS WMH B
MM03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIbHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKOU IEATEIBHOCTH SKOJOTMYECKON HAITPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM U OOIIECTBEHHOM MpaKTUKW, OCHOBAaHHOIO Ha JHAJIOTe KYJBTYP,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpPUICHCTBOBAHUE  A3BIKOBOM M  YMTATEIbCKOW KyJNbTYypbl Kak CpEICTBa
B3aUMOJEHCTBUS MEXKY JIFOABMU U NMO3HAHUS MUPA;

MOHMMAaHUE CTIeU(PUKN OMOJIOTUU KaK HayKd, OCO3HaHMs €€ poiu B (GOPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUM LEJIOCTHOTO TMpPEICTaBICHUS 00
OKpYXalollleM MHUpE Kak O E€IUHCTBE NPHUPOJAbI, YEJIOBEKa W OOIIeCTBA, B IMO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIEM COXPAaHEHUSI PUPOITHOTO PABHOBECHS;



yOeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMM JJIi  COBPEMEHHOM  IIMBUJIM3ALIUU:
o0OecrieyeHUss HOBOTO YpPOBHA  Pa3BUTHS  MEAMIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbI Pa3BUTHS UYEIOBEYCCTBA,
MOMCKA IyTEH BBIXOJIA U3 TIIO0ATBHBIX IKOJIOTHIECKUX TIPOOIeM B 00ecIieueHus mepexoia K
YCTOWYMBOMY Pa3BUTHUIO, PAIlMOHATILHOMY HCIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYUYCHHH OWOJOTHYCCKUX 3HAHWM B IENAX IOBBIIICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAy4YHOM TPAaMOTHOCTH, KaK COCTaBHOM 4acTH
(YHKIIMOHATLHOW TPAMOTHOCTH 00yJaronuxcsi, hopMupyeMoi mpu u3ydeHUH OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUS JJIs aHalu3a U OOBSICHEHUS SIBICHUMN
OKPY’KAIOLIEr0 MUpPa U MPOUCXOASANIMX B HEM HM3MEHEHMU, yMEHUE JejaTh 0O0OCHOBAHHbBIC
3aKJIFOUCHUSI Ha OCHOBE HAy4HBIX (PAKTOB M HMEIOUIUMXCS JAHHBIX C IEJIbI0 TMOJTYyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETILHO MCIOJIB30BATh OWOJIOTUYECKUE 3HAHUS JJISL PEIICHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAHME IIEHHOCTHU HAYYHOMU JIESITEIBHOCTH, TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAaHUN MO OWUOJOTMU B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yibTaThl OCBOEHUS y4eOHOro mpeameTa « buosiorus» BKIIOYAOT:
3HAYMMBbIC 11 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIMXCS MEKIUCITUTIIINHAPHBIC
(MeXTIpeIMETHBIE) OOIICHAYYHBIC TTOHSATHS, OTPAKAIOUINE IIEIOCTHOCTh HAYYHON KapTHUHBI
MHpa U CrienuPrKy METOI0B MO3HAHUS, UCITOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPTUs, SBJIEHUE, TMPOIECC, CHUCTEeMa, HAy4dHbId (AKT, TPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHs, UCCISAOBAaHNE, HAOIIOICHUE, M3MEPECHHE, YKCIICPUMEHT U
IpYyTUX), yHHUBEpPCAJIbHbIE Yy4deOHbIE AEUCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHUBHEIE,
peryisTuBHbIe), oOecrneunBamomme GopMupoBanne G(YHKIUOHATHLHOM TPAMOTHOCTH U
COITMAJILHOM KOMIIETCHIIMU OOYyYaroluXcs, CIHOCOOHOCTh OOYYarOIIMXCs UCIOIh30BaTh
OCBOCHHBIC MEKIUCIUILTMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNUS U YHUBEPCATbHBIC YUCOHBIC
JIEVCTBUS B MMO3HABATEIILHON U COLMAIBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPETHETO O0IIero o0pa3oBaHUS
JTOJDKHBI OTPaXKaTh:

OBJaeHne YHUBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSTENIbHO (POPMYyIMPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM TMPUEMBI JIOTUYECKOTO MBILIUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, KiaccuduKaluu, 000OIIEHHS), PACKPHIBATH CMBICI OUOJOTHUUYECKUX
MOHATUM (BBIACIATH, HX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATh CBSI3U C JPYTUMHU
MIOHSATUSIMU );

OnpeNeNsaTh LEeMu NeATeTbHOCTH, 3aJlaBas mapameTpbl U KPUTEPUH UX JOCTHUXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEIbHOCTH C MOCTABICHHBIMU EIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS I OOBSICHEHUS (PAKTOB MU SIBICHHUM >KHBOMU
MIPUPOJIBL;

CTPOUTH JIOTUYECKHE paCCYXJEHUS (MHIYKTUBHBIC, JCAYKTHUBHbIC, IO AaHAJOTHUH),
BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYUsT B  PACCMATPUBAEMBIX  SIBJICHUSIX,
(GhOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CPENCTBA AJIA MPEICTABICHUS CYIIECTBEHHBIX CBS3EH
Y OTHOIICHHA B HM3y4ae€MbIX OHOJOTMYECKHX OOBEKTaX, a TAK)KE MPOTUBOPEUUN pPa3HOrO
pOJia, BBISIBIIEHHBIX B Pa3TUYHBIX HHGOPMAIIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIaH PEIICHUS TMPOOJIeMbl € YU4E€TOM aHalIM3a HMMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOJNHATH PabOTy B YCIOBHSIX PEaTbHOTO, BUPTYAJIbHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJQJ€Th HABbIKAMH Y4YEOHO-HMCCIEAOBATEIbCKOM UM  TNPOEKTHOW JIEATEIbHOCTH,
HaBbIKAMHU pa3pelieHusi MmpodsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MIOMCKY METOJIOB PEIICHUS NPaKTHUYECKUX 3a]ay, MPUMEHEHUIO pa3IN4HbIX METOIOB
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUBI JIEATEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINN, MPEOOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYAIUSAX, B TOM YUCJIE TIPH
CO37IaHUU YYEOHBIX U COIMAIIbHBIX MMPOCKTOB;

dbopMHupoBaTH HAYYHBIM THUIN MBIIUICHUS, BIAJIETh HAYYHOWM TEPMHUHOJOTUCH,
KJIFOYEBBIMU MOHATUSIMU U METOJIaMU;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aud B 00Opa30BaTEIbHOMN JACATEILHOCTH U
KU3HCHHBIX CUTYAIUsX;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBS3UM M aKTyallM3MPOBaTh 3aj/lady, BBIJIBUTATH
runoTe3y €€ pelieHusl, HaXOAUTh apryMEHThl I JOKa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/laBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJIyYCHHbIE B XOJ€ pEIICHUs 3aJaud pe3yibTaThl, KPUTHUUYECKH
OLICHMBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYUIECTBJIATH LieJICHANIPaBICHHBIA MOUCK MEPEHOCa CPEACTB U CIOCOOOB JCUCTBUS B
npodeccruoHaIbHyI0 Cpeny;



yMETh TMEPEHOCUTh 3HAHUS B TIO3HABATENBHYID M MPAKTUYECKYyl0 OOJacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJEH, MpeaiaraTh OPUTHHAIBHBIC MOIXOMIbI W PEIICHUS, CTABHUThH
npo0JIeMbl U 3a/1a4u, I0MYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ unpopmanueii:

OPHEHTHUPOBATKLCS B PA3TMYHBIX UCTOUYHUKAX HH(POPMAIUH (TEKCTE y4eOHOTO MOCOOus,
HAyYHO-TIOMYJISIPHOM ~ JUTEpaType, OWOJOTHYECKUX  CIIOBApSAX ©  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHAIM3UpOBaTh WHPOPMAIHMIO Pa3TUIHBIX
BUJOB U (OpM MPENCTaBICHUS, KPUTHUECKH OICHUBaTh €€ JOCTOBEPHOCTh U
HEMIPOTUBOPEYNBOCTH;

GbopMyIHpOBaTh 3aMpPOCHl U MPUMEHATHh PAa3IUYHBIC METOIBI MPH IMOWCKE W OTOOpe
OounoJsiornyeckor nHPopmaIu, He0OXOAUMOM JJIsl BBITIOJIHEHUST yUEOHBIX 3a]1a4;

pUOOPETaTh OMBIT UCTIOIB30BAHMS HH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
COBEPILIEHCTBOBATH KYJbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpEACTaBICHUS OHUOJIOTHYECKOM
nH(popmanuu (cxemsbl, rpadKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

HCIIOJB30BaTh HAYYHBIN SI3bIK B KauyeCTBE CPEACTBA IMpU paboTe C OMOJIOrMYECKOU
uHpopMaIuen: MPUMEHATh XUMUYECKUE, (PU3NIECKUE U MATEMAaTHUYECKIE 3HAKU U CUMBOJIHI,
dbopmyibl, ab0peBUATYpPy, HOMEHKIIATYPY, MCIIOJB30BaTh M IIPEOoOpa30BLIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJCTh HaBBIKAMHU pACIIO3HABAHUS U 3alIUThl WHOOpMAIuK, HWHPOPMAITMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJ1ajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH J1€CTBUSIMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHMKAIIMA BO BceX cdepax J>XKHU3HH, aKTUBHO YYacTBOBATh B
JMAjore WM JUCKYCCUHM IO CYIIECTBY OOCYXJTaeMoi TeMbl (YMEHHE 3a/JaBaTh BOMPOCHI,
BBICKA3bIBATh CYKJICHHUS OTHOCHTEIILHO BBITIOJTHEHUS TpeJiaraéMoi 3a7add, YYUTHIBATh
HWHTEPECHI U COTIIACOBAHHOCTH MO3UIINI IPYTUX YYACTHUKOB JTUAJIOTA UJIH IUCKYCCHUH);

pacmo3HaBaTh HeBepOAIbHBIC CPEICTBA OOIIECHWS, TTOHMMATh 3HAYCHHE COITUATBHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBCHHUS KOH(JIMKTHBIX CHUTyallud, yMETh CMAT4aTh
KOH(JIUKTBI ¥ BECTH TIEPETOBOPHI;

BJQJICTh PA3IMYHBIMH CITIOCOOaMM OOIIEHUS U B3aUMOJICHCTBYUS, TOHUMATh HAMEPCHUS
JIPYTUX JIOJIeH, TIPOSBIIATh YBOKUTEIHLHOE OTHOIICHHE K COOECEHHWKY W B KOPPEKTHOM
dhopme hopMynHpOBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) cOBMeCTHAsI IesITeJIbHOCTh:

MOHUMATh W WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBHUAYaJTHbHOW pPabOTHI
Opy pEelIeHUH OMOoJIOrHuecKkoil MmpoOsemMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOIEHCTBUS MPHU PellIeHUH y4eOHOM 3a1au;



BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUM C YYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN Ka)KJIOTO YieHa KOJUIEKTHUBA;

MPUHUMATH LEJIM COBMECTHOW MIE€STEIbHOCTH, OPTraHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUS MO €€ JIOCTHXKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, PACHPENECTATh POJIU C YYETOM
MHEHUH y4aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4YeCTBO CBOETO BKJIa/Ja W KaXJOr0 YyYaCTHHKA KOMaHAbl B OOIIMA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHIM;

MpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETMYECKOE NOBEICHHUE B PA3JIUYHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeICTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JJIA BBISBICHUS MPOOJEM U HMX pEIICHUS B
KU3HEHHBIX M YYCOHBIX CUTYAIUSX;

BBIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHHMM IEJEBbIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JECHUCTBUAX M IMOCTYNKAX MO OTHOLICHUIO K WBOM MPUPOJEC, CBOEMY 3/I0POBBIO U
30POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIEHO OCYIIECTBIISTh MO3HABATEIIbHYIO JIEATEIbHOCTD, BBISBIISTH MTPOOJIEMBI,
CTaBUTh W (HOPMYJIHpPOBaTh COOCTBEHHBIC 3ada4yl B 00pa30BaTEIbHON JEATCIBHOCTH H
KA3HCHHBIX CUTYyalUsIX;

CaMOCTOSTENIbHO COCTaBJIATh IUJIaH pEUIeHUus NpoOJieMbl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pactIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JienaTb OCO3HAHHBIA BBIOOP, apryMEHTHUPOBaTh €ro, OpaThb OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO IIHPOKON DJPYAUIIMU B Pa3HBIX
00JacTsX 3HAHUH, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JAEATECIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YIbTATOB LEISIM;

BJIQJCTh HABBIKAMHM TIO3HABATEIHLHON pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIMTENBHBIX IPOLIECCOB, HUX pPE3yJbTaTOB M OCHOBAHUM, HCIIOJIb30BATh
npuémbl pedIIeKCUU JUTsl OLIEHKU CUTYallud, BBIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHHUS 10 UX CHUKEHHUIO;

MIPUHUMATH MOTHUBBI U aPTYMEHTHI APYTUX MPHU AHAJIU3E PE3YIbTATOB ACATEIbHOCTH,

3) mpuHsiTHE CeOsl U APYTUX:

NpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IESITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;



pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[Ipenmernsie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonorun Ha 0a30BOM
YpOBHE BKJIIOYAIOT cHeluduieckue A yaeOHoro npeamera «buonorusy HaydHbIe 3HAHUS,
YMEHHS U CIOCOOBI JIEHCTBUI 1O OCBOEHHUIO, HHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUH,
BUJBI JIEATEIBHOCTH MO TOJIYYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHUIO 3HAHUW B PA3IMYHBIX
y4eOHBIX CUTYaIUsX, @ TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C OMOJIOTHEH.
B nporpamme npeaMeTHbIE PE3YNIBTATHI IPEICTABIIECHBI 110 F0JIaM 00YYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs yueOHOro mnpeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUA O MECTE€ M POJU OMOJOTMU B CUCTEME HAyYHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHUHBI MHpa
U HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE€ POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHe OMOJIOrUH, (PYHKIIMOHATBHONW I'PAMOTHOCTH YEJIOBEKA Ul PEIIECHUS >KU3HEHHBIX
3a/1ay;

YMEHHUE paCKpbIBaTh COJEp)KaHUE OHOJOTMYECKHMX TEPMUHOB M MOHITHUH: >KU3Hb,
KJIETKA, OpPraHu3M, MeTa0oin3M (OOMEH BEIIECTB W MPEBpAIlEHHE IHEPTHH), TOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCHPOU3BEICHHE
(penmpoayKiusi), HaCJIeCTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHE H3JlaraTb OMOJIOTMYECKHE TEOpUM (KJIETOYHasi, XpPOMOCOMHAas, MyTallMOHHAs,
LEHTpaJbHAsl JOrMa MOJIEKYJIsipHOW Ouosorum), 3akonsl (I'. Mennens, T. Moprana, H. .
BaBunoBa) u yueHus (0 LEHTpaXx MHOrooOpa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PaCTEHUMN
H. 1. BaBuiioBa), onpeaensTb rpaHUIbl KX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOAAMH Hay4YHOT'O TO3HAHUS B OMOJIOTMH: HAOIIOACHUE U ONIMCAHUE
KUBBIX CHUCTEM, IMPOIIECCOB U SIBICHUN, OpraHMU3alus U MPOBEACHHE OHOJIOrMYEeCKOro
AKCIIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH MEXKIY HCCIEeIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE TIOJIYYEHHBIX Pe3yJbTaTOB, UCIOJb30BAaHHBIX HAYUYHBIX MOHSTHUH,
TEOPHI U 3aKOHOB, YMEHHE JI€aTh BbIBOIbI HA OCHOBAaHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE IPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT U DYKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TIPOILIECCOB: OOMEHa
BEILIECTB M TMPEBpAlllEHUsT DSHEPrMM B KJIETKe, (POTOCHMHTE3a, MJACTUYECKOTO U
HSHEPreTUYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Me03a, OIJI0IOTBOPEHHUSI, PA3MHOKEHUS,
WHJVBUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE MPUMEHSTH MMOJYYCHHbIE 3HAHUS JJIsl OOBSICHEHUS OMOJIOTHYECKUX MPOIECCOB
U SBJICHUH, JUId NPUHATHSA NPAKTUYECKUX PEIIEHUN B IOBCEIHEBHON MXU3HU C ILEJIBIO
o0OecnieyeHuss 0O€30MACHOCTH CBOEr0 3[0pOBbS M 3/0POBbS  OKPYXKAIOUIUX JIFOJEH,
COOJIIOICHNS. HOPM I'PaMOTHOT'O MOBEJIEHUS B OKPY’KaIOLIEH IPUPOJHON cpejie, TOHUMaHHUE
HEOOXOUMOCTH HCIIOJIb30BAHUS JTOCTIKEHUH COBPEMEHHOM OMONOTHHM M OMOTEXHOJIOTUN
IUTSL pallMOHAIBHOTO MPUPOIONOJIb30BaHUS;



YMEHHME pellaTh 3JIEMEHTApHblE TI'E€HETHMUYECKHUE 3aJadyd Ha MOHO- M JUTHMOpHIHOE
CKpEILMBAHUE, CLEMJICHHOE HAacJeOBAaHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOIO
CKpELIMBaHUs JUIs IPEICKa3aHUs HACIEI0BAHNS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MPAKTHUYECKHE pabOoThl, COOMIOAATH MpaBUia MpH
paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKU OLIEHMBATh U MHTEPIPETUPOBATh MHPOPMAIUIO OMOJIOTUYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO MICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHbIX UCTOUYHUKOB (CpeacTBa
MaccoBOi  HMH(OpMaNuU, HAay4YHO-TIONYJISIPHBIE MaTEpHalibl), 3THYECKUE  ACIEKThI
COBPEMEHHBIX UCCIIEIOBAHN B OMOJIOTMH, METULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTMYECKYI0 HMH(QOPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTHUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs ydueOHOro mnpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUU O MECTE M POJM OHOJOTMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOUW KapTHUHBI MHUpa
U HAYYHOTO MHPOBO33PEHHMS, O BKJIAJ€ POCCUHWCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTMH, (DYHKIIMOHAJIBHONM T'PAMOTHOCTH YEJIOBEKA MJIsi PEIICHUS KU3HEHHBIX
3ajady;

YMEHHUE pacKpbIBaTh COJAEpKaHUE OHOJIOTMYECKUX TEPMHUHOB U MOHSATHI: BUJ,
MOMyJsilKsg, TEeHOPOHI, DSBOJIOLMS, JBWXKYyIIME Ccwibl  ((pakTopbl)  3BOJIOLHUH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJ000pa30BaHUE,  HKOJOTHYECKHUE  (PaKTOpBI,
HKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbI, LEeNH MUTaHHUs, D3KOJOTHYecKas
nmupaMuia, OuoreoreHos, ornocdepa;

yMEHHE H3JIaraThb Ouosiornyeckue Teopuu (3BoitonuoHHas teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHUsl HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO CXOJCTBA
K. M. bopa, yepenoBanus riaBHbIX HarpasiieHMM W mmyTted somonuu A. H. Cesepuosa,
yuenus o ouocdepe B. 1. Bepnaackoro), onpenensars rpaHuibl KX TPUMEHUMOCTHU K KUBBIM
CUCTEMAM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOIIOACHUE U ONIMCAHNE
KUBBIX CHCTEM, MPOLIECCOB M SIBJICHUW, OpraHu3alusi U MpPOBeJEHUE OMOJIOIHYECKOTrOo
HKCIIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH MEXKIY HMCCIEeNyEeMbIMU
BEJIMUYMHAMU, OOBSICHEHHE MOJyUYEHHBIX Pe3yIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHITHM,
TEOpUH U 3aKOHOB, YMEHHE JIENaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICNATHh CYIIECTBEHHbIE MNPU3HAKA CTPOCHHS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, OMYJISILIUIM, TPOJYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOr€0LIEHO30B U IKOCUCTEM,
OCOOEHHOCTH IIPOLIECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro 0T0Opa,
BHU000pa30BaHusl, MPUCIIOCOOIIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJOTHYECKHX (haKTOPOB
Ha OpPraHW3Mbl, MEPEHOCA BEIIECTB M INOTOKA 3HEPrUU B SKOCHCTEMAX, AHTPOIIOT€HHBIX
M3MEHEHUH B 3KOCHUCTEMAaX CBOEM MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOr€OXMMHUECKHUX
IIMKJIOB B Onocdepe;



yMEHHUE NPUMEHSTh MOJyYeHHbIE 3HaHUS JIJIs1 OOBSICHEHUS OMOJIOTMYECKUX MPOILIECCOB
U SIBJICHUH, JUIsl NPUHATHAS MPAKTUYECKUX PEUICHUN B TMOBCEIHEBHOW KU3HU C LIEJIbIO
oOecrieueHrs OE30MACHOCTH CBOETO 370POBbSI M 3/I0POBbS  OKPYXKAIOMIMX JIIOJIEH,
COOJTIO/ICHUST HOPM TPaMOTHOTO TOBEJICHUS B OKPY’KAIOIICH MPUPOTHON cpefie, TOHNMAaHHE
HEO0OXOIUMOCTH MCTOJB30BaHUS IOCTHKEHUI COBPEMEHHON OMOJIOTHH VISl palliOHAIBHOTO
IPUPOAOIIOIH30BAHUS;

YMEHHE peniaTh 3JeMEHTapHble OMOIOTUYECKUE 3a]]aul, COCTABIISATh CXEMbI MEpEeHoca
BEIIIECTB U SHEPTHUU B IKOCHUCTEMAaX (LIETHU MUTAHUsA);

YMEHHUE BBIMOJIHATE JTA0OPATOPHBIC W IPAKTUIECKHE pabOThI, COOIOAATH TIpaBuia Mpu
paboTe ¢ yueOHBIM U 1aOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OLICHUBATh U MHTEPIIPETUPOBATh MHGOPMAIINIO OMOJIOTHYECKOTO
coJiep KaHusl, BKITIOYAIOIIYIO TICEBOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHUKOB (CpEeICTBa
MaccoBOi HMH(pOpPMAIIUN, HAYYHO-TIOMYJSIPHBIE MaTepUalibl), pacCMaTPUBATh TIIOOATBHBIC
HKOJIOTUYECKUE TMPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HUIINIO;

yMEHHUE CO3/laBaTh COOCTBEHHbIC MHCHbMEHHBIE W YCTHBIE COOOIICHHs, 00001Ias
Ounosornyeckyro WHGOPMAIUI0O W3 HECKOIBKUX HCTOYHHKOB, TPAMOTHO HWCIOJIb30BATh
MOHSATUMHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEEATENEHOCTE KIETKH 0 0 0 https://m.eds00.ru/7f41c292
PasMHOXEHUE U MTHAMBUAYAIbHOE PA3BUTHE bubnmnoreka HOK
5 5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 0 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > 0 L https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo011ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/7fA1ecTA
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoxa Konrtpoabubie Ilpakruueckue JlaTa m3ydyenust p
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 0 0 01-05.09.25 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpakTuueckas paborta Ne 1 1 0 05 08-12.09.25 bubnnoreka [JOK
«Mcnonp30BaHrEe pa3IMYHBIX METOJIOB https://m.edsoo.ru/863e6122
P U3yICHUH OMOJIOTUYECKUX 0OBEKTOB)
3 buonornueckue CUCTEMBI, IPOLIECCHI U UX 1 0 0 15-19.09.25 bubnnorexka [JOK
HU3y4YECHUE https://m.eds00.ru/863e6564
4 XUMHYECKUH COCTaB KJIETKH. Boja n 1 0 0 9997 09.25 bu6mmoreka [JOK
MHHEpAIbHBIE COIU https://m.edso0o.ru/863e674e
bu6mmoreka [JOK
5 Bbenxu. CoctaB u cTpoeHue O0eIKoB 1 0 0 29.09-03.10.25 httns://m.edsoo.ru/863¢6b72
depMeHThl — OHOJIOTHYECKHE
katanmsaTtopsbl. Jlaboparopnast pabora Ne 1
6 «M3yueHne KaTATMTHIECKOW aKTUBHOCTH 1 0 0.5 06-10.10.25 bubmmorexa [JOK
i ' o https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMeEpe aMUJIa3bl UITH
KaTasas3bl)»
bu6mmorexa [IOK
7 VraeBonsl. JInnunael 1 0 0 13-17.10.25 httos://m.eds00.ru/863¢6870
8 Hyxneunnosbie kucinorsl. AT® 1 0 0 20-24.10.25 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c



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

I/ICTOpI/IH N MCTOABI U3YUYCHUS KIICTKH.

bubmuoreka [JOK

9 0 03-07.11.25
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KieTka kak menocTHas )KuBasi CHCTEMa 0 10-14.11.25
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2 «3yuenue
CT oelz{ml Il)meTc?K acTeHUU )I(I/II}SI:)ITHI)IX bubmorexa LOK
11 P A P ’ ’ 0.5 17-21.11.25 hitps://m.eds00.ru/863e6ff0
TPHDOB 1 DAKTCPHI HO MIKPOCKOTIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOITperapaTax u ux
OTTMCAHUE)»
bubmuoreka [JOK
12 OOMeH BEIEeCTB WA META00IN3M 0 24-28.11.25 httos://m.edsoo.ru/863¢766¢
bubmuorexa [JOK
13 dorocuHTE3. XEMOCHHTE3 0 01-05.12.25 httos://m.edsoo.ru/8637c98
. bubnuoteka [JOK
14 DHepreTuveckuii oOMeH 0 08-12.12.25 https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KieTku. Muto3. JIaboparopnas padota No Eub 10K
UOJINOTEeKA
15 3 «HaOromeHre MUTO3a B KIIETKAaX 0.5 15-19.12.25 https://m.edsoo.ru/863e7dcA
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpernaparax»
buocuntes 6enka. Peakuust MaTpuaHOTO bubnmnoreka [JOK
16 CHHTE3a 0 22-26.12.25 https://m.edso0.ru/863e796e
bubmuorexa [JOK
17 Tpancnsus — Ouocunres Genka 0 12-16.01.26 https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
1 H — 19-23.01.2
8 €KJIETOYHBIC (POPMBI )KU3HA — BUPYCHI 0 9-23.01.26 httns://m.edsoo.ru/86367540
bu6mmoreka [IOK
19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB 0 26-30.01.26 https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



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

bubmuorexa [JOK

20 Meiios 0 02-06.02.26 https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
kietok. OmnonorBopenue. JlaboparopHas Eub 10K

nOIMOTEeKA

21 paborta Ne 4 «M3yueHnue cTpoeHHs 0.5 09-13.02.26 https://m.edsoo.ru/863¢81h6
TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

bubmuorexa [JOK

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 16-20.02.26 httos://m.edsoo.ru/863¢8436
I'eneTnka — Hayka 0 HaCJIE€ACTBEHHOCTH U bubnnorexa [JOK

23 W3MEHYNBOCTH 0 24-27.02.26 https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTU HACIEIOBaHUS Eub 10K

nOJIMOTEeKA

24 MPU3HAKOB. MOHOTHOpUTHOE 0 02-06.03.26 https://m.edsoo.ru/863¢8878
CKpeIllMBaHNe

o5 JurubpuaHoe cKkpemuBaHue. 3aKoH 0 09-13.03.26 bubnmnorexa [JOK
HE3aBUCUMOI0 HACJIEeA0BaHUs IPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HacleA0BaHNUE TPU3HAKOB.
JIaGoparophas pabota Ne 5 «3yuenue

26 pe3yIbTaTOB MOHOTHOPUTHOTO U 05 16-20.03.26 bubnmnorexa [JOK
JUTUOPUIHOTO CKPELIUBAHUS Y https://m.eds00.ru/863e8c60
JPO30(QHITBI HAa TOTOBBIX
MHUKpOTIperiapaTax

97 I'eneruka nona. HacnenoBanue 0 93-27 03.26 bubmuorexa [JOK
MIPU3HAKOB, CUEIICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrenHas
M3MeHYuBOCTh. JlaboparopHas pabora Ne Bt OK

28 6. 3yuenne monuduKamoHHOMI 0.5 06-10.04.26 nbmorexa L

W3MEHYUBOCTH, IOCTPOCHUE
BapHAIIIOHHOTO PsAJia U BapUAI[HOHHOMN

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

KPHUBOW»

HaCJ'Ie,Z[CTBCHHaH U3MCHYHBOCTbD.

29 Ha60paTOpHa51 pabota Ne 7. «AHanu3 1 05 13-17.04.26 bubnunoreka [HOK
MyTalui y 1po30(UiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIperaparax
I'eneruxa yenoseka. [IpakTuyeckas BuG 10K

noIMoTeKa

30 pabota Ne 2. «CocTaBneHue 1 aHaIu3 1 0 20-24.04.26 httos://m.edsoo.ru/863¢8d78
POJIOCIIOBHBIX YEJIOBEKAY
PesepBHrlil ypok. O6001IeHHE 110 TEMe

31 «HacnencrBeHHOCTS U U3MEHUYUBOCTD 1 0 27-30.04.26
OpPraHU3MOB»

bu6mmoreka [IOK

32 Cenekius Kak HayKa U MpoLece 1 0 04-08.05.26 httos://m.edsoo.ru/863¢9214

33 MCTO,Z[LIVI/I JIOCTUKEHUS CENEKIUU 1 0 11-15.05.26 bubnuotexa [JOK
PacTEeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
buortexHonorust kak orpacib bubnunorexa [JOK

4 1 18-22.05.2
3 IIPOU3BOJICTBA 0 8-22.05.26 https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne nudpoBLIe
Tema ypoka Kourponbusie  Ilpakruueckue JlaTa mzydenus op
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
1 DBOJIOIUS ¥ METOJIBI €€ N3YUCHHSI 1 0 0 01-05.09.25 httos://m.edsoo.ru/863ea20e
Hcropus pa3BuTHs npeacTaBieHUi 00 bubnnoreka [JOK
2 IBOJTIOLIMA L 0 0 08-12.09.25 https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muipooposions 1 0 0 15-19.09.25 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJIA U HBOJIOIHH.
bu6nmoreka [JOK
4 JIaGoparophas pabota Ne 1 1 0 0.5 22-27.09.25 httos://m.edsoo.ru/863699c6
«CpaBHEHHE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBuokyIue cuibl (37eMeHTapHbIe 1 0 0 99.09-03.10.25 bubnunoreka [JOK
(bakTOpHbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 0 0 06-10.10.25 httos://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BONIOLNN:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
Buz000pa3oBanue. JlabopatopHas bubnuorexa [IOK
7 1 0 0.5 13-17.10.25
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MIPHUCIIOCOOJICHHOCTH OpTaHu3Ma U €€
OTHOCHUTEJILHOTO XapaKkTepay»
8 HamnpaBnenus u myTa MaKpO3BOJTIOIIHI 1 0 0 20-24.10.25 bubmmorexa [JOK

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpatumocTs 3BoOIIONNN 0 03-07.11.25
10 Wcropus xxu3HN Ha 3emile U METOABI €€ 0 10-14.11.25
M3yYCHUS
['unoTte3pl MPOUCXOKACHUS KU3HU Ha bubnmoreka [JOK
1 3emie 0 17-21.11.25 https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u 0 94-98.11.95 bubnmoreka [JOK
IIepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U 5KHBOTHOTO MHUDA. Bu6 110K
noIMoTeKa
13 [IpaxTnueckas padora Ne 1 «I/I3zfquI/Ie 0.5 01-05.12.25 https://m.edsoo.ru/863eaghe
HCKOIIAEMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHMyecKoro 0 08-12.12.95 bubnuoreka [IOK
MHUpa https://m.edso00.ru/863ea48e
bu6nmoreka [JOK
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) 0 15-19.12.25 https://m.edsoo.ru/863eac2c
16 JBrxyuiye cuibl ((hakTopsl) 0 99-96.12.95 bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH 3BOJIIOIMH YEJI0BEKA 0 12-16.01.26
18 UYenoBeueckue packl U MPUPOIHbIE 0 19-23.01.26 bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PezepBHblit ypok. O6001IeHNE 110 TeMe
19 «BO3HUKHOBEHHE U pa3BUTHE )KU3HU HA 0 26-30.01.26
3emiie»
20 DKOJIOTHUs KaK HayKa 0 02-06.02.26
21 Cpenpl 0OUTaHUS U SKOJIOTUYECKHE 0 09-13.02.26 bubnuoreka [IOK
(hakTophI https://m.edsoo.ru/863eafec
22 Abunortnueckue GpakTopbl. 0.5 16-20.02.26 bubnuoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Jlaboparopnas pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHSIY.
JlaGopaTtopHas padota Ne 4. «BnusiHue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB

https://m.edsoo.ru/863eb10e

KoJeyca»
bubmuorexa [JOK
23 buotnueckue GpakTopsl 0 24-27.02.26 httos://m.edsoo.ru/863eb348
DKOJIOTUYECKHUE XaPaKTEPUCTUKU
24 HOHYJ‘IHI_.I.I/II/I. [TpakTuyeckas pa6ouTa Ne 2 05 02-06.03.26
«[TomcuéT MIOTHOCTH MOMYJISIIIHIA
Pa3HBIX BUJOB PACTCHUID)
bubmuorexa [JOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 0 09-13.03.26 httos://m.edsoo.ru/863ebA6a
DKOJIOTUYECKHE CUCTEMBI bu6mmoreka [IOK
26 (9KOCHCTEMBI) 0 16-20.03.26 https://m.eds00.ru/863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI. BuG 10K
. nOIMoTEKA
27 Dxonornueckue nupamuasl. CBoiicTBa 0 23-27.03.26 https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoaHBIE SKOCHCTEMBI 0 06-10.04.26
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0 13-17.04.26
buocdepa — rinobdanpHas 3xocucTeMa bubnnoreka [JOK
30 3emutu 0 20-24.04.26 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubmuoreka [IOK
31 onochepst 0 21-30.04.26 https://m.edso0.ru/863ebd16
32 YenoeuecTBO B Onochepe 3eminn 0 04-08.05.26
33 CocyiecTBoBaHUE TIPUPOIBI U 0 11-15.05.26 bubnmoreka [JOK

YeJI0BCUECCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepBHEIil ypok. O6001IeHIE TEMBI

34 «Co0011ecTBa U DKOJIOTMUECKHE 1 0 18-22.05.26
CHCTEMBD)
OBHIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NmporpaMmsl CpeaHETro 0611161"0 06pa30BaHI/Iﬂ

CdopMHpOBaHHOCTH 3HAHUK O MECTE M POJIH OMOJIOTUH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBCHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHICKHX
U 3apyOC)KHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (HYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEeKa JIsl PeIICHHsI )KU3HEHHBIX 33124

YMeHHE pacKpbhIBaTh COJEP)KaHHE OMOJOTMYECKMX TEPMHUHOB W TTOHSTHIA:
JKW3Hb, KJIETKA, OpPraHu3M; MeTaboyiu3M (OOMEH BEIIECTB M IpeBpallcHue
SHEPTrUM), TOMEOCTa3 (CaMOPEryJsIus), YPOBHEBAs OpraHU3ALMS KUBBIX
CHUCTEM, CaMOBOCIIpOM3BEIECHUE  (PENPOIYKIHUS),  HACIEACTBEHHOCTD,
W3MEHYUBOCTb, POCT M Pa3BUTHE

YMeHue wu3naraTh OHMOJIOTHYECKME TEOopUH (KJIEeTOYHas, XPOMOCOMHas,
MyTaunoHHasi), 3akoHsl (I. Menpnens, T. Moprana, H.1. BaBunosa) u
yueHus (0 LEeHTpax MHOroo0pa3us U MPOUCXOKICHHS KyJIbTYPHBIX pacTeHUN
H.1. BaBuioBa), ompenensiTb TIpaHULbl HUX TNPUMEHUMOCTH K KHUBBIM
CUCTEMaM

YMmenue BJIAZICTb MCTOAAMU HAYUYHOTO IIO3HAHUS B Ouosorun (Ha6HIO,ZLeHPIe u
OMMCAaHUEC JKUBBIX CHUCTEM, TIPOLECCOB U ﬂBHGHHﬁ; opraHu3anus ¢
IMPOBCACHUC OHOJIOrTYECKOT0 OKCIICPUMCHTA, BBIABUXCHHUC THUIIOTC3bI,
BBIABJICHUC 3aBHUCHUMOCTHU MCKAY HMCCICAYCMbBIMHU BCIMYMHAMMU, 00BsICHECHHE
IMOJIYYCHHBIX PE3YJbTATOB, MCIIOJBb30BAHHBIX HAYYHBIX HOHSITI/II7[, Teopnﬁ u
3daKOHOB; YMCHUC JCJIaTh BbIBOJbI HA OCHOBAHUH TTOJTYUCHHBIX peByﬂLTaTOB)

YMeHue BIIENITh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U
AYKapuoOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPTraHHW3MOB; O0COOEHHOCTU
mpoueccoB OOMEHa BEIIeCTB M MPEBpallleHuss DJHEPrMu B  KIETKeE,
(doTocHHTE3a, IIACTUYECKOTO U SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a,
MHUTO3a, Me€HO03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHIAUBUAYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHne NMpUMEHSTh MOJyYeHHbIE 3HAHUS JJIsT OOBSICHEHHS] OMOJIOTHYECKUX
MpOIECCOB W  SABJICHUM, ISl TPUHATUA MPAKTUYECKUX PEUICHUA B
MMOBCETHEBHOM JKU3HU B IEJIAX 00€CTeueHrusi 0€30IMaCHOCTH CBOETO 37I0POBbS
U 3JI0pOBbS OKPYXKAIOIIUX JIIOJEH, COOMIOACHHUST HOPM TPaMOTHOTO
MOBEJICHUS B OKPY’KAIOIIEH MPHUPOIHOMN cpejie; TOHUMaHue HEOOXOIUMOCTH
WCTIOJIb30BaHUs TOCTH)KEHUN COBPEMEHHOUN OMOJIOTHH U OMOTEXHOJIOTHH st
PalMOHAIIBHOTO MTPUPOJOIIOIB30BAHUS




YMenue pemiath JJICMCHTAPHBIC TI'CHCTUYCCKUC 3aJadud Ha MOHO- U
I[I/IFI/I6pI/I,I[HO€ CKpC€IIMBAHUEC, CUCINNICHHOEC HACJICAOBAaHUEC, COCTABIIATE CXEMBI
MOHOFI/I6pI/II[HOl"O CKpC€UIMBaHUA JUIA npeacKasaHus HacJIeJO0BaHUsA
IMPHU3HAKOB Y OPIraHU3MOB

YMeHHe BBHINONHATH JIAOOPAaTOPHBIE M TNPaKTHUECKHe padoThl, cOOII0AaTh
npaBuia mpu padoTe ¢ yueOHbBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM

VYMeHue KpUTHUYECKH OLEHMBATh M HWHTEPHPETHPOBATH HH(OpMAIUIO
OMOJIOrMYECKOI0 COAEpaHMs, BKIIIOUYAIOLIYI0 IICEBIOHAYyYHbIE 3HAHUS U3
pa3auuHblX HUcTOYHHMKOB (CMMHM, Hay4yHO-IOMYJSpHBIE  MaTepHUalbl);
ATUYECKHUE ACIIEKThl COBPEMEHHBIX HCCJIEIOBAaHUI B OMOJIOTHUU, MEIAUIIMHE,
OMOTEXHOJIOTUU

10

YMeHue co3aaBaTh COOCTBEHHBIC IHMCHBMEHHBIE W YCTHBIE COOOIICHUS,
0000mas OHONOTHYECKYI0 HWH(POPMAIMI0 M3 HECKOJBKHX HCTOYHHKOB,
rpaMOTHO HCII0JIb30BAaTh HOHATHHUHBIN arrapar Onosornu

11 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpelHero o01mero 00pa3oBaHus

CdhopMHUpPOBAaHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTUH B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpPa U HAyYHOTO MHUPOBO33PEHUS; O BKJIAJAE POCCHMCKUX
U 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (YHKIIMOHAIBHON
IPaMOTHOCTH YeJloBeKa JUIsl pellieH sl )KU3HEHHBIX 3314

YMeHne pacKpbIBaTh COJEpKaHWE OWOIIOTUYECKUX TEPMHUHOB W TTOHSTHH:
BUJ, TOMYyJALUS, TE€HO(OHJ, O3BOJIOLUSA, IBMXKYIIME CHIBI ((PaKTOpshI)
ABOJIIOLINN, IpUCIIOCOOIEHHOCTh OpraHu3MOB, BUI000pa3oBaHue,
HKOJIOTHYECKUE  (AKTOPBI, HIKOCUCTEMa, MPOAYLEHTH, KOHCYMEHTHI,
penyLeHThl, IeNu MUTaHUs, ODKOJOrMYecKas MHpamMHla, OHOTeOlEHO3,
ouocpepa

YMenue wusznaratb OHOJIIOTMYECKHME TEOpUH (dBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUsS SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponsimeBoro cxoactsa K.M. bapa, uepenoBanus riaaBHbIX HallpaBIeHUN U
nyreit sBomoruu A.H. CeBeprioBa, yuenust o 6uocepe B.I. Bepnazckoro),
OIIpeNeNATh TPAHHILIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiaieTh METOJaMU HayYHOTO MO3HAHUS B OMOJIOTHH (HAOII0ICHHE U
OIMUCAaHUE KHUBBIX CHCTEM, HpOL[GCCOB nu ﬂBJ’IeHHfI; OpI‘aHI/I3aLII/I$I 58
mpoBeJcHNE OWOJIOTMYECKOTO OJKCIEPUMEHTA, BBIABHIKCHHE TUIIOTE3bI;
BBISIBJICHUC 3aBUCHUMOCTH MC)KILy I/ICCJIGI[yeMBIMI/I BCINYHUHAMMU, O6’b$ICHeHI/Ie
HOJIy‘-IeHHBIX pe3yJH>TaTOB, HCIIOJIBb30BaAHHBIX HayT-IHLIX HOHHTHﬁ, TeOpI/Iﬁ nu




3aKOHOB; YMCHUC [CJIaTh BbIBOJbI HA OCHOBAHWH ITOJTYYCHHBIX pGSyHBTaTOB)

YMeHHEe BBIICNATh CYNICCTBEHHBIC TPU3HAKA CTPOCHUS OHOIOTHYESCKHX
00BEKTOB: BHJIOB, MOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoLeHO030B U JKOCHCTEM; OCOOEHHOCTH NPOILIECCOB HACIEICTBEHHOM
U3MEHUYUBOCTH, €CTECTBEHHOTO orbopa, BU000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB, JCUCTBUS IKOJIOTHYECKUX (PAKTOPOB Ha
OpraHu3Mbl, TIepeHOCa BEMIECTB W IOTOKA DJHEPTUHM B OIKOCHCTEMaX,
AQHTPOIIOTEHHBIX U3MEHEHHI B 3KOCHUCTEMaX CBOEW MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTCOXMMHUYECKUX ITUKIIOB B OHocdepe

YMeHne NpuMeHSTh TOJy4YeHHBIC 3HAHHS I OOBSICHEHHS OMOJIOTMYECKHX
IIPOLIECCOB W SIBICHWM, JUIsl IPUHATUSA INPAKTUYECKUX PEIICHUM B
MIOBCEHEBHOM KM3HU B LIeNIAX o0ecrneyeHns 0e30MacHOCTH CBOETO 370POBbs
U 3J0pOBbS OKPYKAIOLIMX JIOJIeH, COOJIOAEHUS HOPM TI'PaMOTHOIO
HOBEJICHUS B OKPYXKAoIell MPUPOAHON cpelie; NOHUMMaHUe HE0O0XOAUMOCTH
UCIOJIb30BAaHUS JOCTH)KEHUH COBPEMEHHOM OMOJIOTHMHU Ui PaldOHAIBLHOIO
IIPUPOJONOIB30BAHNS

YMeHue peuaTrsb 3JICMCHTAPHBIC OMOJIOrHYECKUeE 3aJa4u, COCTaBJIATh CXCMbI
MMEpCHOCAa BCUICCTB U SHCPIrUU B 9KOCUCTEMAX (I_IeHI/I HI/ITaHI/Iﬂ)

10

YMeHHe BBHINONHATH JIAOOPATOPHBIE M TPAKTHYECKHE padoThI, cOOII0AaTh
npaBuiia Ipu padboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pyI0BaHUEM

YMeHHne KpUTHYECKH OLEHMBAThb M HWHTEPHPETHPOBATH HH(POpMAIUIO
OMOJIOTMYECKOTr0 COJAEpkKaHMsI, BKIIOUYAIOLIYI0 IICEBJAOHAy4YHbIE 3HAaHUS W3
pa3auuHblX HUcToYHHKOB (CMMUM, HaydyHO-TOMyNsSpHBIE MaTepHUalbl);
paccMaTpuBaTh TIJI00AJNBHBIE SKOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH,
(GbopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITUIO

YMeHue co3gaBaTh COOCTBEHHbIE IMHCBMEHHBIE W YCTHBIE COOOINEHUS,
0000m1ast  OMOJOTHYECKYI0 HWH(OpPMAIMIO €3 HECKOJIBKUX HCTOYHUKOB,
TpaMOTHO HUCIIOJIb30BaTh HOHATHUHBIN arrapar ounosornu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 buonorus xak Hayka

11 buonorus — Hayka o xuBoi mpupoze. Ponp Ouonmoruu B (hOpMHpPOBAaHHH COBPEMEHHOM
' Hay4YyHOU KapTUHBI Mupa. CucreMa OMOJIOTrHYEeCKUX HayK

12 MeTto/1bl TO3HAHUS KUBOU MPUPOAbI (HAOIIOAEHHUE, HIKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHUE,
' KJaccu(uKamus, MOICTUPOBAHUE, CTATUCTHYECKAs! 00pabOTKa TaHHBIX )

2 JKuBble cucTeMBl U BX OpraHusanusa

51 Xussie cucrembl (OMOCHCTEMBI) KaK peaMeT u3ydeHus ouonoruu. CBoWCTBa OHOCHUCTEM
' U UX pa3HooOpa3ue

29 YPOBHI/I OopraHu3alnuu OHOCHCTEM: MOJ'IeKy.TIHpHO'FGHGTH‘IGCKHIZ, KHGTOHHLIﬁ,

OpraHu3MEHHBIH, MOMYJISIMOHHO-BHI0BOM, SKOCHCTEMHBIH, OMOChepHBIN

3 XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUH COCTaB KJIETKH. XMMHUUYECKHE DJIEMEHThI: MAaKPO3JIEMEHTHI, MUKPO3JIEMEHTBHI.
3.1 Bona u Munepanbhble BeniectBa. DyHKIMM BOJABI M MUHEPAJIBHBIX BELIECTB B KJIETKE.
[Monnep:xanue ocmMoTu4eckoro OanaHca

benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTE — MOHOMEpHI O6enkoB. HezameHnMeble
Y 3aMEHUMbIE AMHHOKHUCIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl OEITKOBOM
MOJIEKYJbI (IIepBUYHAsA, BTOPUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTYpa). XUMUYECKHE
3.2 cBoiicTBa OenkoB. buonornueckue GpyHkuny GENKOB.

®epMeHThl — OHonorumyeckue karaimuzaTtopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyocrpatHas crenuduuHocTh. Kodepmentsl. Butamunbel. OTiauuus ¢GepMEHTOB OT
HEOPraHUYECKUX KaTalIn3aTOpOB

YrneBonpl: MOHOCaxapuabl (TIOK03a, prd03a U Ie30KCUPUO03a), qucaxapuibl (caxaposa,
JIAKTO3a) W ToNHcaxapuasl (Kpaxmal, TIHKOTEH, eJuToio03a). buonorndeckue GyHKIMM
YTJIEBOIOB.

Jiunuasl:  TpUrIMUEpUIbl, cTepounsl, Gochomunuasl. I'mapoduabHO-TUIPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkiun aunuaoB. CpaBHEHHE YIIIEBOJIOB, OEIKOB U JIUIHJIOB
KaK UCTOYHHUKOB YHEPTUU

3.3

34 Hyxnennoseie kucnorsl: JJTHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEUHOBBIX KUCIIOT.
' Crpoenue u ¢pyukiuu JHK. Crpoenune u pynkunu PHK. AT®: ctpoenue u pyHkmm

3.5 [{uronorus — Hayka o kierke. Kinerounas teopust. MeToapl H3ydeHus KIETOK

36 Knerka xak nenoctHas >xuBas cucrema. OOIue NpuU3HaKU KIETOK: 3aMKHYTas Hapy)KHas

MemOpana, monekynsl JIHK kak reneTudeckuii anmapar, CUCTeMa CHHTe3a Oenka

Tunel KJIETOK: 3yKapuoTHdeckas U mpokapuoTnueckas. (OCOOEHHOCTH CTPOEHUS
3.7 MpoKapuoTUUecKor KieTku. Kierounas creHka Oaktepuil. CTpOCHHE SYyKapHOTHUECKOM
kJ1eTkH. OCHOBHBIC OTJIMYHUS PACTUTEIHHOM, )KUBOTHON M TPUOHON KJIETKH




3.8

3.9

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KJIETOYHAsl CTCHKA, TIUKOKAIUKC, WX (DYHKIUH.
[Tnazmatudeckas memOpana, e€ cBoiictBa M (yHKIuH. [luToruiasma m e€ opraHoubl.
OnHoMeMOpaHHBIE OpraHOMAbl KJIETKH: OJHpaormazMaTudeckas ceth (OIIC), ammapar
['onbmku, nu3ocoMmbl. [lomyaBTOHOMHBIE OPraHOWIBI KIETKHA: MHUTOXOHIPHH, TUIACTHIBI.
[TpoucxoxaeHne MUTOXOHIpHA W Iactui. Buabl mmactun. HemeMOpaHHBIE OpraHOWIBI
KJICTKH: pUOOCOMBI, KJIIETOYHBIN IICHTP, PECHUYKH, )KTyTUKUA. DYHKIIUN OPTaHOHIOB KICTKH.
Bxirouenus

Anpo — perynsTopHbiid eHTp KieTku. CTpoeHue siapa: siaepHas 000JI0uKa, KapuoIia3ma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KIETKE

X(I/IBHC,HGSITGHBHOCTL KIJICTKH

4.1

O6men BewmiecTB, wiM MeTaOonu3M. Accumwisauus —(IJIacTUUECKUd oOMeH) U
JTMCCUMUWIISLINS (SHEPTeTUYECKHiE 0OMEH) — JIB€ CTOPOHBI €MHOTO Mpoliecca MeTaboInu3Ma.
Tunbel oOMeHa BemiecTB: aBTOTpodHBIM W rereporpodHbiii. Pons pepMeHTOB B 0OMEHe
BEIIIECTB M MTPEBPAIICHUN SHEPTHH B KIETKE

4.2

4.3

®orocunte3. CaeroBas u TeMHOBas ¢a3bl ¢GortocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUCHHUE (DOTOCHHTE3a JUIsS KM3HM Ha 3emiie. BiusHue
yCIOBHI cpelbl Ha (OTOCHMHTE3 M CHOCOOBI TOBBINICHHS €ro MPOJAYKTHBHOCTH Y
KYJbTYPHBIX PACTCHUIA.

XeMocuHTe3. XEMOCHHTE3UpYIe OakTepuu. 3HauCHHE XEMOCHHTE3a JIJIS JKU3HU Ha
3emie

DHepreTHdeckuii OOMEH B  KJIETKe. PacIieruieHne  BENmIeCTB,  BBIJICICHHE U
AKKyMYJIUPOBaHHE HHEPTUU B KJIETKE. OTambl JHEpreTudeckoro ooOmena. [mukomms.
bpoxxenue wu ero Bunmel. KuciopogHoe OKucIeHHE, WM KIETOYHOE JIbIXaHUE.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa

4.4

Peakuun wmatpuuyHoro cunresa. I'enermueckas uHpopmanus u JHK. Peanusanus
reHeTUYecKoil nHpopMaluu B KieTke. ['eHeTnueckuit koa u ero cBoiicTa. TpaHcKpunus
— marpuunblii cunte3 PHK. Tpancmsius — 6nocunres Oenka. KoaupoBanue aMMHOKHUCIIOT.
Ponb pubocom B OuocuHTe3e Oenka

4.5

Hexnerounsie popmbl xu3Hu — Bupycel. ctopust otkpsiTus BupycoB (1. BanoBckuit).
OcoOeHHOCTH CTPOECHHS M KHU3HEAESATeNbHOCTH BUpPYcOB. bakrepuodaru. bonesnu
pacTeHUi, >KMBOTHBIX U 4YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHoneduuura
yenoBeka (BUY) — Bo3Oyautens CIIM/la. IIpodunakTika pacnpocTpaHEHUsT BUPYCHBIX
3aboneBaHuM

5.1

Pa3mMHOXEHNE ¥ HHIMBUIYAIbHOE PAa3BUTHE OPraHU3MOB

Knerounslif nuki, wiM XU3HEHHBIM LUK KieTku. MHTepdaza u murto3. Ilporeccsl,
npoTekaromue B uHTepdaze. Perumkanus — peakuuss matpuyHoro cuutesa JIHK.
CtpoeHune XpoMocoM. XPOMOCOMHBIN Ha0Op — KapHOTHIL. J(MIUTOMAHBIA W TaruIOUIHBINA
XpOMOCOMHBIE Habophl. Xpomatuibl. LluTonmormueckre OCHOBBI pPa3MHOKEHUS U
WHJUBUIyaJIbHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenune knetkm — wmuto3. Cragum murtosa. [Iporeccel, mpoucxoasdiine Ha pa3HbIX
CTaJIusIX MUTO3a. BHOJOrNYeCKUi CMBICT MUTO3a




5.2

@opMbl  pa3MHOXKEHHUS OpraHu3MoB: Oecrosioe U 1ojoBoe. Buasl  Oecrosoro
pa3MHOXKCHHMS:  JAEJCHHE  HAJABOE, MOYKOBAaHME  OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHHe, BETCTaTHBHOE pa3sMHOXKEHHE. VICKycCTBEHHOE  KIIOHMPOBAaHUE
OPTraHU3MOB, €r0 3HaYECHHUE IJIS CEIEKIIUH

5.3

[TooBoe pa3MHOXKEHHUE, €T0 OTJIIMYHUS OT OECIIONOTO.
Meiio3. Craguu wmeitoza. Ilporeccsl, mpoucxojsume Ha craausx menosa. [loBenenue
XpomMocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbICII M 3HaUEHUE MEii03a

5.4

l'ameTorenes — mpouecc 00pa30BaHUS MOJIOBBIX KJIETOK y KUBOTHBIX. 110JIOBBIE Kene3bl:
CECMCHHHUKU U SAUYHUKU. 06pa303aHHe U pPa3BUTHC IIOJOBBIX KIJIETOK — TaMCT
(cmepmaro3ouj, SUIEKIETKA) — craepMmaroreHe3 W ooreHe3d. OCOOEHHOCTH CTPOEHHUs
SUIEKIETOK B criepMaTo3ou10B. OmiogoTBopenue. [laprenorenes

5.5

WuauBuayanbHoe paszBuTthe (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (IMOpHOTreHe3).
Oransl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHUE, TaCTPYJISIIHS,
opradorene3. I[loctamMOpuoHanbHOE pa3zBuTHE. TUIBI MOCTIMOPHOHANBHOIO Pa3BUTHSL:
npsMoe, HerpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPEI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 1BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHS

6.1

6.2

HaCHeIlCTBeHHOCTI) 1 UBMCHYMUBOCTH OPraHrM3MOB

IIpenmer m 3amaunm reHeTUKH. Mcropusi pa3sBuTHS TeHETHMKU. Bxiax poccuicKux u
3apyOeXKHBIX YYEHBIX B Pa3BUTHE T'€HETHKU. MeTobl T'€HeTHKH (THOpHI0JIOTHYecKui,
UTOTEHETUUECKUH, MOJIEKYJIsIpHO-TeHeTHuYeCcKuil). OCHOBHBIE T€HETUYECKHE TIOHATHUS.
I'eneTnueckas CMUMBOJIMKA, UCIIOJIb3YEMasi B CXEMax CKPEIUBaHUI

3aKOHOMEPHOCTH  HACJICJIOBaHWS ~ NMPU3HAKOB,  yCTaHOBIEHHble [.  MeHnzaenem.
MoHOTHOpHIHOE CKpelIMBaHUE. 3aKOH €IUHOO0pa3us TUOPUIOB IEPBOIO MOKOJICHHS.
[TpaBuiO NOMUHUpPOBaHMS. 3aKOH pacHICTUICHHUsS] MPU3HAKOB. [ MIOTE3a YMCTOTHI TaMeT.
[TosHOE M HEMOJIHOE TOMHUHUPOBAHUE.

JluruOpuaHoe  CKpeluMBaHHe. 3aKOH  HE3aBHCHMOTO  HACJIeOBAaHUS  IPU3HAKOB.
[{uTorenernyeckue OCHOBBI JTUTHOPUTHOTO CKpEIINBaHUA. AHanusupyrouiee
ckpemuBanue. VCMonbp30BaHUEe aHAIM3UPYIOMIETO CKPEIIMBAHHUS JUIS  ONPEACICHHS
TeHOTHIIa 0co0u

6.3

CuennenHoe HacinenoBaHue mnpusHakoB. PaGora T. Moprana mno cLeIIEHHOMY
HacJIeIOBaHUIO TeHOB. HapylieHue cuenjeHus IeHOB B pe3yibTaTe KPOCCHHIOBEPA.
XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enetnka mosa. XpoOMOCOMHOE OIPEAEIICHHE IOJa. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble opraHu3Mbl. HaciienoBanue npru3HaKoB, CLETIIEHHBIX C
10JIOM

6.4

W3meHunBOCTh. Bubl NI3MEHUMBOCTH: HEHACIIEICTBEHHAs U HACJeACTBeHHas. Poib cpenbl
B HEHACJIeICTBEHHOMN W3MEHYHUBOCTH. XapakTepucThka MOAU(UKAITMOHHON
M3MEHYUBOCTU. BapuannoHHbIN psl ¥ BapualioHHas KpuBas. Hopma peakuuu nmpusHaka.
KonnuecTBeHHblE M KadeCTBEHHbIE NPU3HAKM U HX HopMma peakuuu. CBolicTBa
MOIU(DUKATTIOHHON U3MEHUYNBOCTH




6.5

6.6

Hacnencreennasi, WM reHOTHIIMYECKas, U3MEHUYMBOCTb. KoMOMHAaTHBHAsT M3MEHYUBOCTD.
Meiio3 ¥ TOJIOBOM TpollecC — OCHOBAa KOMOWMHATUBHOW W3MEHYMBOCTH. MyTalMOHHas
W3MEHYMBOCTh. Knaccudukamus MyTaluii: reHHbIE XpOMOCOMHEBIE, TeHOMHBIC. YacToTa u
NpUYMHBL  MyTanuid. MyTareHHple (akTopbl. 3aKOH TOMOJOTHYECKHX pPSIOB B
HaciencTBeHHoU n3Menunsoctu H.M. Basuiosa

I'enetuka uenmoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TEHETHKHU YEJIOBEKA:
Tre€HEAJIOTHYCCKUN, OJU3HEIOBBINA, IHUTOTCHETHYCCKUH, OMOXUMHUYECKHH, MOJICKYJISPHO-
reHetndeckuii. COBpeMEHHOE OMpe/IeJICHUE TeHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
FeHOTUNHpOBaHUWe, B TOoM uucie ¢ nomombto [II[P-ananuza. HacneacTtBeHnHbie
3a00J1eBaHUs yeJIoBeKa: FEeHHEIE 0one3Hu, Oone3Hu c HAacJIeACTBEHHOMN
MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE ©OoJne3Hn. CoMaThuuecKue U TEeHEPaTUBHBIC
myTaiuu. [IpuHIUIBL 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, TPOPUIAKTUKH U JICUCHUS
FEHEeTUYEeCKUX  Oose3Hel.  MeauKo-TeHEeTHYeCKOe  KOHCYJIbTUPOBAHHE.  3HAYCHUE
MEIUIIMHCKOM TEHETUKHW B TPEIOTBPAIICHUH W JICYCHUU TE€HETUYECKUX 3a00JeBaHU
YyeJ0BeKa

7.1

Cenekiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH

Cenekuus Kak Hayka U Ipoliecc. 3apoKIeHHe CEeNeKIUU U JaoMecTukanus. Yuenue H.U.
BapunoBa o 1ieHTpax MPOUCXOXKACHUS U MHOT00Opasusi KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOMCXOXKICHHS IOMAITHUX )KUBOTHBIX. COpT, MOpo/Ia, ITaMM

7.2

7.3

CoBpeMeHHbIE METOJIbl CeleKIMH. MaccoBbIi U MHAWBHUAYAJIbHbII OTOOpHI B CENEKIUU
pacteHuii U KUBOTHbIX. OIlleHKa 5KcTepbepa. bIN3KOpPOICTBEHHOE CKpElIMBaHUE —
uHOpuauHr. Yuctas nuHus. CkpelMBaHue YMCTBIX JUHUHA. ['ereposuc, wmu rubpuaHas
cuna. HepoacrBeHHoe ckpemnBaHue — ayrOpuaudr. OtnanéHHas rubpuanzanus U eé
ycnexu. McKyCCTBEHHBIN MyTareHe3 U MOJy4YeHHUE MOIUILUIONA0B. JlOCTHKEHUS CeNeKIun
pacTeHUH, >KUBOTHBIX 1 MUKPOOPTaHU3MOB

buortexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEepHUs. OTamnbl CO3JaHUS
pexomOuHanTHON JIHK 1 TpaHcrenusix opranusmoB. Kierounas unxenepus. Kinerounsie
KYJIBTYPBHI. MukpokinoHanbHOe pa3MHOXXEHHE pacTeHM. Knonuposanue
BBICOKOITPOJYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITUYECKUE
npo6aembl. [MO — reneTnuecku MOAU(PUIPOBAHHBIE OPTaHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

DBOJIIOLUOHHAS OUOIOrUs

11

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOMIOINH. [1aeoHTOIOrMYECKHE: TTOCIeI0BATEIFHOCTD MOSBICHUS BHI0B
B MAJICOHTOJIOTUYECKOH JIETOMUCH, IepexoqHble (popMmbl. bruoreorpaduaeckue: cXoacTBO U
pasznuune ¢ayH u (IOp MATEPUKOB U OCTPOBOB. OMOPHOIOIMYECKHE: CXOACTBA H
pa3nuyusi 3MOPHOHOB pa3HBIX BUAOB IO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE!




TOMOJIOTHYHBIE, AHAJIOTMYHbIe, PYAMMEHTapHbIC OpPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-
OMOXMMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META00IMYECKHX
IIyTeH y BCEX OPraHU3MOB

1.2

OpomtonmonHas Teopuss Y. JlapBuHa. IlpeamnochuikM BO3HUKHOBEHHUS JIapBUHU3MA.
JIBuoKylye cuiibl 3BOJIOLMM BUAOB 10 JlapBuUHY (M30BITOYHOE pa3MHOXKEHHUE IIpU
OTPaHUYEHHOCTH PECYpPCOB, HEONpeAeIEHHAss U3MEHYHBOCTh, OOpb0a 3a CylIeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckast Teopust 3Bositoi (CTD) u oCHOBHBIE €€ MOJOKEHHSI. MUKPOIBOJIOLIHS.
HOHYJISII_[I/ISI KakK ¢JUHHIAa BUJa U 5BOJIIOLIUN

JBmwxyume cuibl ((pakTopbl) 3BOJIOLUM BUAOB B IpHUpoje. MyTallMOHHBIN mIpolecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. llomynsauuoHHble BOHBI U Jpeid reHoB. M3omsauus u
murpauusa. EcrtecTBeHHBIH 0TOOp — HampaBisitouMid  Qaxkrop 3Bomonud.  Dopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpraHU3MOB Kak pe3ysbTaT 3BoJitouuu. [Ipumepsl npucnocobaeHuit
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u BumooOpasoBanue. Kpurtepum Buma. OcHOBHbIE (QOPMBI BHI000pPA30BAHHMS:
reorpapuueckoe, 3K0JI0rHuecKoe

1.5

MakposBomtonus. @opMbl IBONIONKU: (UIETHUYECKAsl, JUBEPreHTHAas, KOHBEPIreHTHas,
napajuienapHas. HeoOpaTuMocTh 3BONIIOIMH

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HaA 3emite

2.1

JloHayuyHble NpeaCTaBiICHUS O 3apOKIACHUM KM3HU. HaydHble TMIOTE3bl BOZHMKHOBEHUS
JKU3HU Ha 3emiie: abuoreHes U naHcnepMusi. XUMHUECKask SBOJIIOLMS. DKCIEPUMEHTAIbHOE
HOJTBEPXKIEHNE XUMUYECKOl »Bomtony. HavganbHble STanbl OMOIOTHYECKON IBOJIOLUH.
I'mnoreza PHK-Mupa. IlepBeie kneTkn u ux 3Bomonus. @opMupoBaHUE OCHOBHBIX I'PYII
JKUBBIX OPraHU3MOB

2.2

2.3

PazButue xxu3HM Ha 3emiie 1o 3paMm u niepuoaam. Kartapxei. Apxeiickas u mpoTepo30iickas
apbl. [laneosolickasg spa u e€ mepuoabl: KeMOPUHCKHH, OpPAOBUKCKUH, CHUIYpPHUICKUH,
JIEBOHCKMI, KAMEHHOYTOJIbHBIN, IEPMCKUNA. Me3030lcKas 3pa U €€ Mepruobl: TPHACOBBIN,
FOPCKUM, MEJIOBOM.

KaiiHo3o0lickags 3pa u €€ mepuoJpl: NaICOT€HOBBIH, HEOTE€HOBBIH, AHTPOIIOTE€HOBBIM.
XapakTepucTUKa KIMMaTa U TIeoJIOTMYECKUX MpolreccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHuidl u *KUBOTHbIX. [losiBineHue,
pacuBeT U BBIMUPAHUE TPYI )KUBBIX OPraHU3MOB

CucremMa OpraHm4eckoro Mupa Kak OoTpakeHHe 3BOJIOLUU. OCHOBHBIE CHCTEMAaTUYECKHE
IpYMIIbI OPTraHU3MOB

2.4

OBOJIOIUS  YeJIOBeKa. AHTPOIOJNOTHsS Kak Hayka. Pa3BUTHE TMpeacTaBiICHUH O
MPOMCXOXKJICHUU YeJoBeKa. MeToapl M3ydeHHsl aHTpornoreHe3a. CXOJCTBa W pa3iUyHUs
YeNI0BeKa M )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHUE YETTOBEKA.

Juxymme cuinbl  (hakTopsl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYHMBOCTh U
ecTecTBeHHBI 0TOOp. OOmIeCTBeHHBI 00pa3 JKU3HH, W3TOTOBICHHE OPYAMMA Tpyna,
MBIIUICHUE, PEYb

2.5

OcCHOBHBIE CTaguud MW BCTBHU OJBOJIOIHWH YCJIOBCKA: aBCTPAJIOIINTCKH, Yenmosek YMGHBIﬁ,




UYenosek npsmoxondmui, Yenosek Heannepranbckui, UYenoBek paszymubiil. Haxonku
UCKOINAaeMbIX OCTAHKOB, BpEMs CYIIECTBOBAaHHUSA, O0JACTh pPacIpOCTPaHEHMs, OO0BEM
rOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OpYAUs

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pPAaChl: €BPOINEOUHAs (eBpa3uiicKasi), HErpo-
aBcTpajioujiHas (PKBAaTOpHayibHAs), MOHTOJOMIHAS (a3MaTCKO-aMepUKaHCKas). YepTsl
NPUCIIOCOOJICHHOCTH TPEACTABUTENCH YEIOBEUECKMX pac K YCIOBHSAM CYyHIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

3.1

OpranusMsbl ¥ OKpyKarolias cpeaa

Okonorus Kak Hayka. 3aJaud M pasfenasbl 3KOoJIOrMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKOJOrHueckoe MUpoBo33peHHue. Cpezbl 0OUTaHUsl OPraHU3MOB: BOJIHAs,
Ha3e€MHO-BO3/1yllIHAsl, TOYBEHHAsl, BHYTPUOPraHU3MEHHAas

3.2

Oxkonorudeckue (akropel. Knaccudukamus 3Komorudeckux (HakTopoB: aOMOTHYCCKUE,
OMOTHUYECKUE U aHTpONOreHHbIe. JlelicTBHE HKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

3.4

3.5

AlGuotnueckue  (aKTOpBl:  CBET, TEMIEepaTypa, BIWKHOCTb.  DOTONEPHOIU3M.
[Ipucniocobnenns opraHu3MoOB K JeicTBHIO abuornyeckux (akropoB. buonormueckue
PUTMBI

buotnueckne  ¢daktopel. Buabl  OMOTHUYECKHX  B3aUMOJEHUCTBUIN:  KOHKYpEHIHS,
XUIIHUYECTBO, napasuTU3M, MYTYyaJu3M, KOMMEHCAIIU3M (Hax71eOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAJIU3M, HEUTpaiu3M. 3Ha4eHHE OMOTUYECKHX B3aMMOJICHCTBUIA
JUTSL CYIIIECTBOBAHMS OPTraHM3MOB B IMPUPOJIHBIX COOOIIECTBAX

DKOJIOTHYECKUE XaPAKTCPUCTUKHU  ITOITYJIALNH. OcHOBHBIC IIOKa3aTelIn MOITYJIAIUH:
YUCJICHHOCTDB, IINIOTHOCTB, POXKAACMOCTb, CMCPTHOCTH, IIPUPOCT, MUTpALUSL. I[I/IHaMI/IKa
YUCJICHHOCTHU ITOMYJIALIUA U eé peryiadanusa

COO6H.I€CTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

4.2

4.3

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpyKTypbl  OHOLIEHO3a:  BHJIOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (numienasi). Bunpl-nomunantel. CBs3u B OMOLIEHO3€

OKonoruyeckne cucremsl (3Kocuctembl). [loHsTHE 00 3KOCHCTEME M OMOTEOLEHO3E.
@YHKIMOHAIBbHBIE KOMIIOHEHTBI IKOCHCTEMBI: IPOJIYLIEHTHI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopot BeliecTB U MOTOK 3HEPruu B 3Kocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [IumieBbie nenu u cetd. OCHOBHbBIE MOKa3aTelld IKOCHCTEMBI: Omomacca,
IPOAYKIHMSL. DKOJOTHUYECKHE MUPAMUIBL: TPOAYKIIMH, YUCICHHOCTH, OromMacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOperyIsinusi, pazsutue. Cykueccus

[Ipupoanbie HSKOCHUCTEMBI. JKOCHUCTEMBI 03€p W peK. ODKOCHCTEMa XBOWHOTO WU
HIHPOKOJIMCTBEHHOTO Jieca.

AHTPOITOTEHHBIC 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. buosornueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobOpazue kak ¢GakTop ycTOHYMBOCTH dKOocucTeM. CoxpaHeHHEe OMOJOTHYECKOTO
pazHooOpa3us Ha 3emie

4.4

VYuenue B.M. Bepnazackoro o 6uocdepe. ['panuiisl, coctaB u crpykrypa ouochepst. XKusoe
BemecTBO M ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak TI00ATbHONW 3KOCHUCTEMBI.
JlunamMuueckoe paBHOBecHe M OOpaTHas CBsi3b B Owocdepe. KpyroBopoTsl BemiecTB u
OMOTCOXMMHUYECKHE ITUKIBI dSJEMEHTOB (yriepoaa, a3oTa). 30HaJbHOCTH Ouochepsl.




OcHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Omocdepe 3emiin. AHTpOIIOreHHbIC U3MEHEHHS B Orocdepe. ['modanpHbIe
IKOJIOTHYECKUE TTPOOIIEMBI.

OcHOBa palMOHAIBHOTO YIPaBICHHUS MPUPOTHBIMH pECypcaMd M HUX HCIIOJIb30BaHHE.
Joctuxenus: OMOJIOrUY U OXpaHa IPUPOJIbI




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

1.buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox
pen. Ilaceunuka B.B., AkumonepHoe o61miectBo «M3marensctBo «IIpocBemnienne»
2.buomnorwus, 11 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyomos A.M. u npyrue /Tlox
pen. Ilaceunuka B.B., AkumonepsHoe o6miectBo «M3narensctBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

1.buonorus. 10 xnacc: yueOHUK 17151 00111€00pa30BaTEIbHBIX OpraHu3alnii: 0a30BbIN
ypoBeHb / noj peaakuueit B.B.ITaceunuka — M.: TIpocsemienue, 2020.

2.buonorus. 11 knace: yaeOHUK 111 00111e00pa3oBaTeIbHBIX OpraHu3alifii: 0a30BbIN
ypoBeHb / oA penakiueit B.B.Ilaceunuka — M.: [IpocBemenue, 2020.

3. buonorus. Paboune nporpammel. [Ipenmernas nunus «JIunaus sxuzam». 10—11 kmaccsr
: yue0. mocoOue A1 00111e00pa3oBaTEIbHBIX OpraHu3aluii : 6a30BbIi ypoBeHb / B. B.
[Taceunuk, I'. I'. IIBeros, T. M. E¢pumoBa. — M. : IIpocsemienue, 2018.

4. buonorus. IToypounsie pa3padotku. 10-11 kimaccel: yuebHoe mocodue st
001eo0pa3oBaTeNbHbIX Opranu3aiuii : 0a3oBsiidi yposens / B. B. Ilaceunuk, I'. I'. [1IBenos,
T. M. Edumona: nox penakiueit B.B.ITaceunnka — M.: [Ipocsemienue, 2017.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbHI CETH
HMHTEPHET

1.http://edu.ru/ — penepanbublii mopran — Poccuiickoe oOpazoBaHue, €TMHOE OKHO JIOCTYIIA
K 00pa30BaTeIbHBIM PECypcam.

2.www.bio.1september.ru — razera «buosorus» - mpuiaokeHue K «1 CeHTAOPs»
3.www.bio.nature.ru—nay4nsie HOBOCTH OHOJIOTHU

4. www.edios.ru —DHaoc-1IeHTp TUCTAHIIMOHHOTO 00pa30BaHus

5.POUI https://resh.edu.ru/

6.bubnmo
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