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IHOACHUTEJIBHASA 3AIINCKA

I[Tpu pa3paboTKe MporpaMMsbl O OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEIEICHUS TIOAXO010B
K (opMHUpOBaHMIO cojepX aHUs yueOHoro mnpenMera «buonorus» cocTaBuwiIM: KOHUENTYalbHbIE
nonoxeruss ®PI'OC COO o B3auM00OOYCIIOBIEHHOCTH LIeJIeH, colepKaHus, pe3yIbTaTOB 00yueHUs U
TpeOOBaHUN K YPOBHIO TOJTOTOBKM BBITYCKHHMKOB, MOJOXEHHS 00 OOIIMX IHeNsiX U MPHUHILHUIAX,
XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odmiero oopazoBanus B Poccuiickoit
®eneparuy, a TakKe MOJOKEHUS O crierduke OMoIOruy, €€ 3HAaUeHUH B IO3HAHUM >KUBOM MPUPOJIBI
U 00eCleYeHnu CYyIIECTBOBAaHMs dYeloBeueckoro ooOmiectBa. COrjlacHO Ha3BaHHBIM ITOJIOKEHUSM,
OIpeJIeIeHbl OCHOBHBIE (DYHKIIMM MTPOrpaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

Ha 6aze nentpa "Touka pocTa" obecreunBaeTcst peanusanus o0pa3oBaTeIbHBIX TPOTpaMM
€CTECTBEHHOHAYYHOM M TEXHOJIOIMUYECKOW HalpaBIEHHOCTEH, pa3paOOTaHHbBIX B COOTBETCTBUU C
TpeOOBaHUAMH 3aKOHO/IATENBCTBA B chepe 00pa3oBaHus U ¢ yueToM pekoMeHaanuii depepanbHOro
orneparopa yueoHoro npeamera «buosnorus». Pabouas nporpaMMa no3BosisseT HHTErpUPOBaTh
peanu3yeMsble 371€Ch ITOIXO0/Ibl, CTPYKTYPY U COZIep KaHUE MPH OpraHU3aluU YUeOHOT0 peiMeTa
«buonorus» 10-11 knacc (6a30BwIi ypoBeHb). Mcnons3oBanne 00opymoBanus MeHTpa «Touka pocTa
MIO03BOJIIET CO3/1aTh YCIOBHSL:
® [l paCIIMPEHHsI COIePKaHMsl LIKOJIBHOIO OMOJIOTHYECKOr0 00pa3oBaHus;

e IS [TOBBIIIEHUS [103HABATEIbHON aKTUBHOCTH O0yJaroIuXcs B €CTECTBEHHOHAY4YHOH 00J1acTH;
® JIJIsl Pa3BUTHS JIMUHOCTH IIKOJILHUKOB B TIPOIIecCe 00yUeHUsI OMOJIOTHH, €T0 CTIOCOOHOCTEH,
(bopMHpOBaHHUS U YAOBIETBOPEHHSI COIIMATIBHO 3HAUUMBIX MHTEPECOB U OTPEOHOCTEIH;

e JI paOOThI C OJJTAPEHHBIMU IIKOJbHUKAMH, OPTraHU3aLUH UX Pa3BUTHSL B PA3JIMYHBIX 00JIACTIX
00pa30BaTEebHON, TBOPUYECKON ACATEITHHOCTH.

[IporpamMa mo Ouosyoruu HaéT NpejacTaBleHUE O LeNsAx, 00 obmeil crparernu oOydyeHwMs,
BOCIIMTAHUS U Pa3BUTUS oOydaroluxcsl cpeAcTBaMM yueOHoro npeamera «buonorus», omnpenenser
00s13aTeNIbHOE TMPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpy, paclpejeiieHue Mo pasfeiaM U TeMmawm,
PEKOMEHAYeMYIO TIOCIIEIOBATEIFHOCTD U3yUeHHs YUEOHOTO MaTepHaja ¢ y46TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH OOpa30BaTENbHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00 yJarommxcs.

B nporpamme mo 61MoJIOTMM Takke YYHUTBHIBAIOTCSA TPeOOBaHMA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM W TIPEJIMETHBIM pe3yjibTaTaM oOydeHUs B (OPMUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-I03HABATEIbHOM 1A TeIbHOCTH/Y4eOHBIX NeHCTBUN 00YJarOIUXCsl IO OCBOSHHUIO COIEPIKAHUS
Ouooruueckoro o0pazoBaHusl.

B mporpamme mno Oumonorunm (10-11 kmaccel, 0a30BbIi ypOBEHb) pEaJM30BaH MPUHIHI
[IPEEMCTBEHHOCTH B M3Y4YE€HUU OHOJIOrUM, Oarojapsi yeMy B HEH MpocMaTpUBaeTCs HAIPABIEHHOCTh
Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
LEHHOCTHBIX OPHEHTAUUN JIMYHOCTH, 3KOJIOIMYECKOTO MBIIICHUS, MPEICTaBICHUH O 370pOBOM
o0pa3e >XKU3HU M Oepe’KHBIM OTHOLIEHHEM K OKpYyXarolleil mpuponHoit cpene. Ilostomy Hapsany c
U3y4eHHEM O0IEeOHOIOrNYeCKUX TEOPHH, a TaKXkKe 3HAHUN O CTPOEHUU KUBBIX CUCTEM Pa3HOI'O paHra
U CYIIHOCTH OCHOBHBIX IpPOTEKAIOIIMX B HHUX IPOLECCOB B IMpOrpaMMe IO OHOJOTHU YAEICHO
BHUMAaHHE MCIIOJIb30BAaHUIO MTOJYYEHHBIX 3HAHUH B IMOBCEIHEBHOMN JKU3HU JUISl PELUEHUS NPUKIIAJIHBIX
3aja4, B TOM YMCIIe: NPOQHIAKTUKU HACTIEICTBEHHBIX 3a00JI€BaHUN YeJIOBEKA, METUKO-TEHETUYECKOT O
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMs SKOJIOTMYECKH LIEJIeCOO00Pa3HOro IOBEAECHUS B OKpYXKarolen
IIPUPOJHOM Cpelle, aHaIW3a BIUSHUAA XO3AMCTBEHHOW [EATEIBHOCTH YEJIOBEKA HAa COCTOSIHUE
IPUPOIHBIX M HMCKYCCTBEHHBIX 3KOCHUCTEM. YCHJIEHHE BHMMAHUS K IPUKIAJHOW HalpaBIEHHOCTH
yuebHoro mnpeamera «bBHOJOTHS» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOecneueHHs YCIOBUH s
pelieHusl OAHOM M3 aKTyaJlbHBIX 3a/Jay ILIKOJBHOIO OHOJOrMYECKOro oOpa3oBaHus, KOTOpas
npeanoiaraer (GOPMHPOBAHHWE Y OOYYArOMIMXCS CIIOCOOHOCTH aJanTHPOBAaThCS K H3MEHEHUSM
JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHE cpenHero oOmero ooOpa3oBaHHMS 3aHMMaeT BaxHoe Mecto. OHa
obecnieunBaeT GOpMUPOBAHUE y O0yUAIOIIUXCsI IPEICTABIECHUI 0 HAyYHOH KapTUHE MHUpa, pacIliupsieT




1 000011aeT 3HaHUS O KUBOM MpHpoJE, €€ OTIIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allul U
SBOJIIOLIMM, CO3JAET YCIOBHUS [UIsl: T[IO3HAHUS 3aKOHOB JKMBOW TMPUPOIBL, (OPMUPOBAHUS
(GyHKIMOHATBHON I'PaMOTHOCTH, HABBIKOB 3/10pOBOI'0 M 0€301acHOr0 00pasa >KU3HHU, FIKOJIOTHIYECKOTr0
MBIIUIEHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE U YETIOBEKY.

Bosnbiioe 3HaueHne OMOJOrHS MMEET TaKKe JJIS PeIIeHUS BOCIHUTATENbHBIX M Pa3BUBAIOIINX
3aJlad  cpeaHero oO0mero oOpa3oBaHus, coluanu3anuu oOydarmommuxcs. M3ydeHnuwe Owmosioruu
obecrieunBaeT ycnoBuA JUII  (OPMHPOBAHMS  HHTEIUICKTYaJbHBIX, KOMMYHHMKALIMOHHBIX U
MH(QOPMALMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIbTYpBI, CIIOCOOCTBYET MHTErpaniy OMOJIOTHYECKHX
3HAaHUI C TIPENCTaBICHUSAMH U3 JIPYTUX Y4YeOHBIX INPEJIMETOB, B YAaCTHOCTH, (DU3UKH, XUMHUH U
reorpadguu. Ha3BaHHbIE 1OJIOKEHHS O MpeJIHa3HAaueHUn yyeOHoro npeamera «buosorus» coctaBuin
OCHOBY [UIsl OIIPEAENCHUS MOAXOAOB K OTOOPY M CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHHus,
IIPEJCTABICHHOIO B IIpOrpaMMe 1o OMOJIOTUu.

Ot6op conepxanus ydebHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MNO3ULIMH KyJIBTypOCOOOPa3HOrO MOJX0/Aa, B COOTBETCTBUM C KOTOPBIM OOYYarOLIUECs JIOJIKHBI
OCBOMTb 3HAHUS W YMEHUS, 3HAUMMBbIe JUIsI (OPMHPOBaHUS OOMIEH KYJIBTYpHI, OINpenessIoIne
aJIeKBaTHOE IIOBEJCHME UYEJIOBEKAa B OKpYyXKarolled MNpUPOJHOW cpele, BOCTpeOOBaHHBIE B
MMOBCETHEBHON JKM3HH W TPAKTHUYECKON nestenbHOocTH. Oco0oe MecTo B ITOM CHCTEME 3HAHHUU
3aHUMAIOT 3JEMEHTBI COJEpPKAHUSA, KOTOPBIE CIy’KaT OCHOBOM i (hopMUpOBaHUsS MpeiCTaBIEHU O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpAa M IEHHOCTHBIX OpPHMEHTAlUSAX JMYHOCTH,
CIOCOOCTBYIOIIMX I'yMaHU3aUH OMOJIOrMYeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEp)KAaHUS Y4eOHOro Marepuana B MporpaMme 1O OHOJOTHH
OCYILECTBJICHO ¢ Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIIMUYMTEIBHBIX OCOOCHHOCTSAX KUBOM
IPUPOIBI, O €€ YPOBHEBOM OpraHU3aIlM U SBOJIIOLUHN. B COOTBETCTBHM € 3THM B CTPYKTYpE yueOHOTO
npeamera «buonorus» BbLAENEHBI CIEIYIOLIME COoJepXkKaTeibHble JHUHUM: «bHOJOrus Kak Hayka.
Mertonpl HayyHOro TO3HaHUs», «Kierka xkak Owomormveckass cucrema», «OpraHmsm Kak
Ouosiornyeckas cuctema», «CucremMa U MHOrooOpasue OpraHMYeCKOro MUpPa», «IBOJIOLUS KHUBOH
IPUPOIBIY, «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydyeHuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE — OBJAJCHUE
00yJaroImUMHCs 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHW3alM{ XHBBIX CHCTEM DPa3HOTO
paHra u nNpuoOpeTeHre YMEHUH UCIOJIb30BaTh 3TU 3HAHUSA ISl TPAMOTHBIX JEHCTBUI B OTHOLIEHUH
00BEKTOB >KUBOU MTPHUPOIBI M PEIICHUSI Pa3THYHBIX KU3HEHHBIX MPOOIIEM.

JlocTiwkeHne Leiau u3ydyeHuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM  YpOBHE
o0ecreynBaeTcs pelieHueM CIEIYIOIuX 3a1au:

OCBOCHHME OOYYAIOLUIMMUCS CHCTEMBbl 3HAHUH O OMOJOrMYECKUX TEOPHUSX, YUECHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MIPaBUIIax, CIYKAllUX OCHOBOM il (POPMUPOBAHUS MPEACTABICHUIN O
€CTeCTBEHHO-HayYHOU KapTUHE MHUpPA, O METO/AaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOr0OOpasuu U
OCOOCHHOCTSIX JKMBBIX CHUCTEM PAa3HOTO YPOBHS OpraHU3allMM, BbIIAIOMIUXCSA OTKPHITHSIX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

¢dbopmHpoBaHHe Yy OOYdYarOUIMXCSl I103HABAaTEJbHBIX, WHTEIJIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Ipoliecce aHaau3a JaHHbIX O MyTAX Pa3BUTHs B OMOJIOIMH HAYYHBIX B3TJIAJIOB, UACH U
MOJXO/0B K U3yYEHHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allu;

CTaHOBJICHUE y OOyYarommxcsi oO0med KyabTyphl, (DYHKIHMOHAJIBHOW TPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSCHATh U OLEHUBATh SBICHHS OKPYXKAIOLIEro MHpa >KUBOM NPHUPOAbI Ha OCHOBAaHUH
3HAHU U OIBITA, MOJIYYCHHBIX [IPU U3YUYECHUH OMOJIOTHH;

(dbopMHpOBaHKE y 00YYaIOIIUXCS YMEHUHN WILTIOCTPUPOBATh 3HAU€HHE OMOJIOTMYECKUX 3HAHUH B
IIPAKTUYECKON JEATEIIbHOCTH YE€JIOBEKAa, PAa3BUTUHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA;

BOCIIMTAaHHE YOEXKIEHHOCTM B BO3MOXHOCTU II03HAHUS YEJIOBEKOM JKUBOW IPHUPOJIBI,
HEOO0XOAMMOCTH OEpEeXHOro0 OTHOIIEHUS K Hell, COOMIOAECHUS ITHYECKUX HOPM IpU IPOBEAECHUU
OMOJIOTMYECKHX HCCIIEJOBAHUM;

OCO3HaHME ILIEHHOCTH OWOJOTMYECKUX 3HAHUM I TOBBIIEHHUS YPOBHSA HKOJOTHYECKOM
KYJIBTYpPBI, IUIsl POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;




NpPUMEHEHHE TPHOOPETEHHBIX 3HAHMH M YMEHMH B TIOBCEAHEBHOM JKM3HU [UIS OLEHKH
MOCTICICTBHII CBOCH NIESATEIILHOCTH M0 OTHOIICHHIO K OKPYXAOIIEeH cpelie, COOCTBEHHOMY 3JI0POBBIO,
00ocHOBaHUE U cOOII0IeHUE Mep NMPO(UITAKTUKY 3a00ICBaHUH.

B cucreme cpennero o6miero obpa3zoBaHus «buonorus», nusydaemas Ha 0a30BOM YpOBHE,
ABNISIETCSL  00S3aTENIbHBIM  Y4€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOM objacTu
«EcTecTBeHHO-HayYHBIC TIPEAMETHI.

Jlns u3ydeHuss OMoNoruu Ha 0a30BOM YPOBHE CpEIHEro o0Iero oopazoBaHHs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kiacce — 34 vaca (1 gac B Henemio).




COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBs3b OHMOJOrMH C OOIIECTBEHHBIMM, TEXHHUUECKUMH M JPYTUMHU
€CTeCTBEHHBIMH HayKamH, ¢uiocopueif, 3TUKOH, 3CTeTHMKOH u mpaBoM. Ponp Ouonorum B
(bopMHPOBAHNN COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa GMONIOrnYecKUX HayK.

MeTtoabl TO3HAaHUS JKUBOM NpHUpOnbl (HAONIOJCHHE, SKCHEPUMEHT, OINUCaHHe, U3MEPEHUE,
KJaccuuKkanus, MOIEIMPOBAHNE, CTATUCTHUYECKAsh 00pabOTKa JaHHBIX).

JdemoncTpauuu:

[TopTtpetsi: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeTo/ bl TO3HAHUS KUBOM MPUPOIBD.

JlaGopaTopHble U NpaKTHYecKue padorTbi:

[Ipaktnueckass pabora Ne 1. «lcnonp3oBaHue pas3inyHbBIX METONOB NPU H3YYEHUH
OHOJIOTrHYEeCKIX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHHU3AIHA.

JKusble cuctemsl (OMOCHUCTEMBI) KaKk IpeaMeT n3ydeHust ononoruu. OTianymue )KUBBIX CUCTEM OT
HEOPraHUYECKON MTPUPOIBI.

CpoifcTBa 6MocUCTEM U UX pa3HOOOpasue. YPOBHHM OpraHM3allMd OMOCHUCTEM: MOJIEKYJSPHBIM,

KJICTOYHEIH, TKAHEBBIH, OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUA0BOI, 9KOCHUCTEMHBIN
(OuoreoneHOTHYECKUIT), OMOCHEPHBIH.
JleMoHcTpanum:

Tabnuue! u cxembl: «OCHOBHBIE TIPU3HAKH XKU3HI», «YPOBHHU OpraHU3ALMHU )KUBON TIPUPOIBI».

Oo6opynoanue: moaens monekyasl JJHK.

Tema 3. XumMu4eckuii COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUH COCTaB KJIETKH. XHUMHUYECKHE HJIEMEHTBI: MaKpO3JIEMEHTBI, MHUKpPOIJIEMEHTHI.
Bona u MmuHepanbHble BELIECTBA.

@OyHKIMK BOJBI 1 MUHEPAJIbHBIX BELIECTB B KileTke. [lonaepxkanne ocMoTHUECKOro banaHca.

benxu. CoctaB u cTtpoeHue 0enKkoB. AMMHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHUMBIE aMUHOKHCIOTH. AMWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPBI OEITKOBON MOJIEKYJIbI
(mepBuUYHas, BTOpUYHAs, TPETHUYHAS W UYETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonoruueckue pyHKum 0EIKOB.

depMeHTBI — OwWOJOrHYeckne KaTanu3atopbl. CTpoeHue ¢epMeHTa: AaKTUBHBIA IEHTD,
cyoctpatHas crenuduanocts. Kopepmentsl. Buramunsl. OTimuns pepMEHTOB OT HEOPTraHUYECKUX
KaTaJIu3aTOPOB.

VYrieBonbl: MOHOcCaxapuabl (TJIOKO3a, pudo3a M JI€30KCHpHO03a), aucaxapuabl (caxaposa,
JIAKTO03a) U MOJICaxapuabl (KpaxMmal, TIMKOTeH, [eJUTi003a). buonornueckue GyHKIIUHN YTIEBOIOB.

Jlunmuaer: Tpurnunepunbl, dochonmunuapl, crepounbl. I uapodunbHO-TUAPOGOOHBIE CBOMCTBA.
buonornueckne ¢ynkumu nununoB. CpaBHEHHE YTIEBOAOB, OCIKOB W JIMIHIOB KaK HWCTOYHUKOB
SHEPTUH.

Hyxnennoseie kucnorsl: JIHK m PHK. Hykneornasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JIHK. Crpoenune u dyaknun PHK. Bunst PHK. AT®: crpoenue u ¢pyHKITUH.

[MuTonorus — Hayka o kietke. Kiierounasi Teopusi — mpumep B3auMOJCHCTBUS UIeH U (PaKTOB B
Hay4HOM MMO3HaHUHU. MeTOAbl U3yUEHUs KIETKU.

Krnerka kak nenoctHas skuBasg cuctema. OOIue NpU3HAKU KIIETOK: 3aMKHYyTash HapysKHas
MeMOpana, monekynsl JIHK kak reneTudeckuii anmapart, CUCTEMa CUHTE3a Oelka.

Tunel  KJIETOK: dyKapuoTHueckass U  npokapuornyeckas. (OCOOEHHOCTH  CTPOEHHUSA
npokapuoTudeckon kieTku. Kierounas crteHka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON M TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKa, TIUKOKAIUKC, WX (QYHKIHH.
[InasmaTnueckass MemOpana, e€ cBoiictBa u ¢QyHkuuu. [uromnmasma u  e€ opraHouabl.
OnnomeMOpannbie opranounbl kietku: JIIC, ammapat [ombmxu, nuzocombl. [lomyaBTOHOMHBIE
OpraHouAbl KJIETKU: MUTOXOHAPUH, MIACTUABL. [IponcxokiaeHrne MUTOXOHAPUN M IiaacTHlI. Buabl




wiactug. HemeMOpaHHble opraHOUIbl KJIETKU: pUOOCOMBI, KIIETOUHBIM LEHTpP, LIEHTPUOIH, PECHUYKH,
Kryruku. OyHKIMY OPraHOU0B KIETKH. BriroyeHus.

SAnpo — perynastopHblii neHTp KieTku. CTpoeHue siapa: siuepHas o0oyiouka, KapHoIia3zMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelECTB B KIETKE.

JdemoncTpauuu:

[Toptpetni: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, /. Yorcon, ®. Kpuk,
M. Vwuikunc, P. @panxnun, K. M. bap.

Juarpammsbl: «PacnpeneneHne XMuMUYECKUX JIEMEHTOB B HEKUBOU Mpupoe», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MIPUPOJIEN.

Tabnuuet u cxemsl: «lleprnoguueckas TabauMIIa XUMUYECKUX JIEMEHTOBY, «CTPOECHUE MOJIEKYIIbI
BOB», «buocuHTe3 Oenkay, «CTpoeHre MOJICKybl Oenkay, «CtpoeHue gepMmenTtay, «HykienHoBbIE
kuciotel. JJHK», «Ctpoenne monekynsl AT®D», «CtpoeHue sykapuoTuuecko kietku», «CTpoeHue
KUBOTHOM KieTKn», «CTpOEHHE pacTUTEIbHOU KIETKN», «CTpOEHHE NPOKAPUOTHUYECKON KIIETKW,
«CTpoeHue sA11pa KIeTKH», «YTIeBoaAb», «JIunuas».

OOopynoBaHue: CBETOBOW MHKPOCKOIN, OOOpPYIOBaHHWE IS MPOBEICHUS HAOIIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX U OaKT€pHUaIbHBIX KIETOK.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopaTopnas pabota Ne 1. «/3yueHune KaTaTUTUUECKONW aKTUBHOCTH (DEPMEHTOB (Ha MpHUMepe
aMUJIa3bl WIHM KaTaaasbl)y.

JlaGopatopnas pabota Ne 2. «M3ydeHue CTpoeHMs KJIETOK pacTEHUH, KHMBOTHBIX U OakTepuit
10JT MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U ux OMUCaHue».

Tema 4. ) KuzHenessiTeJLHOCTh KIETKH.

OOmeH BemiecTB, WM MeTa0OIU3M. AcCUMMWISIMS (TUIACTUYECKHM OOMEH) U JUCCUMMISALUS
(oHepreTHUeCcKHii 0OMEH) — IB€ CTOPOHBI €AMHOTO Mpoliecca MeTadonu3Ma. Posb 3aKOHOB coXpaHeHUs
BELIECTB M SHEPTUU B IOHHMMaHUU MeTabon3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Poib ¢pepMeHTOB B 0OMEHE BEIECTB
U TIPEBpAIICHUH SHEPTUU B KIIETKE.

®otocunre3. CperoBass W TeMHOBasg (¢a3bl (ortocuHTe3a. Peakuumu QorocuHTE3A.
DddexTuBHOCTH GOTOCHHTE3a. 3HAUeHHe (POTOCWMHTE3a IS KU3HM Ha 3emie. BnusiHue ycrmoBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHH.

XeMocHHTe3. XeMOCUHTE3UpYIoIIe OakTepuy. 3HaueHUEe XeMOCUHTEe3a [l )KU3HH Ha 3eMIie.

DOHepreTuyecknii oOMeH B KieTKe. PaciieruieHue BeIecTB, BBIACICHHE U aKKyMYJIHpPOBAHUE
SHEPTHH B KJIIETKE. DTarbl SHepreTuueckoro ooMena. ['nmukonus. bpoxenue u ero Buasl. Kuciopoanoe
OKHCJICHHE, WIHM KJIeToyHoe Jbixanue. OxucinutensHoe (ochopunupoBanue. I¢P(HEeKTUBHOCTH
SHEPTETHYECKOr0 OOMEHa.

Peaknun matpuuHoro cuntesa. ['enernueckas nnpopmanust u JJHK. Peanuzanus renetndeckoit
nHpopmanuu B KieTke. ['eHETHYECKHUi KOl M €ro CBOMCTBA. TPaHCKPHUNIUS — MATPUYHBIA CHHTE3
PHK. Tpancmsuus — OuocuHTe3 Oenka. Drtambl TpaHcisanuu. KoaupoBanue aMuHOKHCIOT. Poib
prubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢opmbl ku3HU — BUpYCHL. Mctopusi oTkpbiTus BupycoB (/1. WM. VMBaHOBCKMIA).
OcoOeHHOCTH CTpOEHUS M IKU3HEHHOTo IMKJIa BHUpycoB. bakrtepumodaru. bone3Hu pacTeHwid,
KMBOTHBIX W YEJOBEKa, BbI3bIBa€MbIe BUpycamH. Bupyc mmmyHozeduuurta uenoBeka (BHUY) —
Bo30yautens CIIM/la. OOparHast TpaHCKpUIILMs, peBepraza U uHTerpasa. llpodunaktuxa
pacnpocTpaHeHus] BUPYCHBIX 3a00J1€BaHU.

JdemoncTpanuu:

IToptpetsr: H. K. Konsnos, /1. . IBanoBckui, K. A. Tumupsses.

Tabmuuel u cxembl: «Tumbl nutanusy, «Metabonusmy, «MHUTOXOHAPUS», «DHEPTrEeTUUICCKHMA
oOmen», «Xmoporacty, «Potocunrtesdy, «Ctpoenune JJTHK», «Ctpoenne n QyHKIMOHHUPOBAHUE T€HAY,
«Cunre3 Oenka», «['eHermueckuit xon», «Bupyce», «bakrepuodarn», «CTpoeHne u >KU3HEHHBIH
ki Bupyca CITN1a, 6akrepuodara», «Pemmukanus JJTHK».

ObopynoBanue: Moaenu-anmukanuu «Y asoenne JIHK u tpanckpunimsy, «buocunres 0emkay,
«CtpoeHue KieTkn», Mozensb cTpykTypsl JJHK.




Tema 5. PazMHoOKeHUe U MHANMBUIYaJbHOE Pa3BUTHE OPTrAaHU3MOB.

Knerounslii 1MKI, WIM S>KA3HEHHBIH LUK KiIeTkd. Murtepdasa m mwmto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukamms — peaknus Marpudydoro cuHrtesa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTHIL. J[MITJIOUIHBINA U TaIJIOUTHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. L{uTomornueckue OCHOBBI PA3MHOXKEHUS U UHIAUBUYAJIBHOTO PAa3BUTUSL OPTaHU3MOB.

Henenne kierku — mMuto3. Craguu mutosa. llpoueccsl, npoucxoasiye Ha pasHbIX CTAIUAX
MHUTO3a. broIOrnueckuii cMbICI MUTO3a.

[Tporpammupyemasi ruOeb KIETKH — alloNTO3.

@opmbl pa3MHOXKEHUSI OPraHU3MOB: Oecronoe U MmojoBoe. Buubl 0ecrnoiioro pa3MHOKEHHS:
JeNIeHNe HaJaBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME, BEreTaTUBHOE
pa3mMHoO)keHue. VICKyCcCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYCHHUE JJISl CEJIEKLIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHMS OT OECIOIoro.

Meiioz. Ctaaun meio3a. [Ipoueccsl, mpoucxoasmye Ha ctagusax meiosa. [loBegenue xpomocom
B Meo3e. Kpoccunrosep. buosorndeckuil CMpICI M 3HAYEHHE MEHO03a.

'ametorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y JKUBOTHBIX. [loOBBIE >Keje3bl:
CEMEHHUKM U su4HUKH. OOpa3oBaHME U pa3BUTHE IIOJOBBIX KIETOK — raMer (CIepMaro3ouf,
ANILEKIIeTKa) — criepMaToreHes u oBoreHe3. OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK U CIepMaTO30HI0B.
OmnonotBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAJIbHOE pa3BUTHE (IMOpHOreHes3). DTarlbl
SMOpPHUOHAJIBHOTO PAa3BUTHUS Yy IMO3BOHOYHBIX >KUBOTHBIX: JpPOOJIEHUE, TacTpyJslivs, OpPraHOTreHEs.
[ToctomOpuoHanbHOE pa3BuUTHE. THUMBI MOCTAIMOPHUOHANBHOTO PAa3BUTHS: TMPSIMOE, HENpsSMoe
(muuuHouHoe). BrusHME cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBI3BHIBATH
BPOKAEHHBIE YPOJCTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuusl u cxembl: «DOpMBI pPa3MHOXKEHUS OpPraHU3MOBY, «/IBOIIHOE OIIOAOTBOpEHUE Y
LBETKOBBIX pacTeHHil», «BereratnBHOe pa3MHOXKEHHE pacTeHUil», «JleneHue KieTku OakTepuii»,
«CTpoeHue MONOBBIX KIETOK», «CTpoeHre XpomMocoMbly», «Kierounsiii nukny, «Pemmukanus JJHK»,
«Mwuto3», «Meiio3», «llpamoe wu Hempsmoe pa3Butue», «l'aMeToreHe3s y MIIEKONUTAIOIIUX |
qesioBeKka», «OCHOBHBIE CTaIUN OHTOTE€HE3a».

ObopynoBaHue: MHUKpPOCKOI, MuKpornpenaparbl «CrnepMaTo3ouabl  MIIEKOIUTAIOLIET O,
«Sineknerka miekonuTaromero», «KapuoknHes B KIE€TKaX KOpEIIKA JIyKa», MarHUTHas MOJENb-
anmumukanus «Jlenenne kinetkny», moaens JJHK, momens metadaznoit XpoMoCOMEI.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

Jlaboparopnast pa6ota Ne 3. «HaGmromeHne MMTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHs TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HaciieacTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. Mcropust pa3BuTus reHeTUKH. Poiib IUTONOTHN U SMOPHOIOTHU B
CTaHOBJICHUM T€HEeTUKU. BKitag poccHHCKUX U 3apyOekHBIX YYEHBIX B pa3BUTHE F€HETHKU. MeToabl
TEHETUKU (TUOPUIOJIOTUYECKUM, IMTOTCHETUYECKUNM, MOJEKYISIpHO-TeHEeTHUYEeCKUit). (OCHOBHBIE
T€HETUYECKUE MOHATHUS. [ eHeThuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIlUBaHUM.

3aKOHOMEPHOCTH HACJEeI0BaHUs MPU3HAKOB, ycTaHOBiIEeHHbIE I. MenaeneM. MoHorubpuaHoe
CKpellMBaHUe. 3aKOH eIuHO0-00pa3us TUOPHIIOB IMEPBOTO MOKOJIeHUs. [IpaBuiIO JTOMUHUPOBAHUS.
3aKoH pacllenaeHus Npu3HakoB. [ 'unoresa ynctorel ramer. [loiHOEe U HEMOIHOE TOMUHUPOBAHHUE.

JurnOpunHoe  CKpeuiMBaHMEe.  3aKOH  HE3aBHCHMOTO  HAcJelOBaHMUS  NPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPUAHOTO CKPEIIMBaHUS. AHAIM3UPYIOIIEe CKpEIIUBAHUE.
Vcrionb30BaHNe aHAMU3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeTIeHNs] TeHOTUIIA OCOOH.

CuemieHHOe HacneoBaHue npu3HakoB. Pabota T. Moprana mo CrernjieHHOMY HacleI0BaHUIO
reHoB. Hapy1ieHnune cuemnienns reHoB B pe3yiabTaTe KPOCCUHIOBEPA.

XpoMOCOMHas Teopusl HacleCTBEHHOCTH. [ eHeTuueckre KapThl.




I'enernka mnona. XpoMOCOMHOE OmpeaesieHUue Tmosia. AyTOCOMBbI W TIOJOBBIE XPOMOCOMBI.
I'oMorameTHsbIe U reTeporaMeTHble Opranu3Mbl. HacinenoBanne npu3HaKoB, CLEIIIEHHBIX C TIOJIOM.

N3MeHunBOCTb. Buabl M3MEHUMBOCTH: HEHACJIEACTBCHHAs M HacJeICTBEHHas. Poib cpensl B
HEHACJICICTBCHHONH  M3MEHYMBOCTU.  XapaKTepUCTHKAa  MOJU(PHUKAIMOHHONM  M3MEHYMBOCTH.
BapuanuonHuelii psn M BapuanvoHHas Kpusasd. Hopma peakuum npusHaka. KonuuecTBeHHbIE U
Ka4yeCTBEHHbIC TIPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PHUKAITMOHHONH H3MEHYHBOCTH.

HacnenctBeHHast, WiIM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHATHBHas W3MEHUYHBOCTD.
Meii03 1 10J0BOH MpolecC — OCHOBA KOMOMHATHBHON M3MEHUMBOCTH. MyTallMOHHAsI H3MEHUUBOCTbD.
Knaccudukanuss Myranuii: TeHHble, XpOMOCOMHBIE, I'€HOMHblE. YacToTa M NpPUYMHBI MYyTaLUH.
Myrarennsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAJOB B HAcleACTBEHHOM u3MeHunmBocth H. U.
Basunosa.

BHesepHast HacI€1CTBEHHOCTh U M3MEHYMBOCTb.

I'eneruka 4enoBexka. Kapuotun dyenoBeka. OCHOBHBIE METOJbl TE€HETHKH YEJIOBEKA:
reHeaJIorn4ecKuil, OJIN3HELIOBbIN, INTOT€HETUYECKUI, OMOXUMHUYECKUNA, MOJIEKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE OIpesieIeHEe Te€HOTUIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
yuciie ¢ nomompio III[P-amanmm3a. HaciiencTtBenHble 3a00jeBaHMS 4YEIOBEKA: I'€HHEIC O0O0JIC3HH,
00JIe3HM C HACHEICTBEHHON NpPeapacroiokKEeHHOCTbIO, XpOMOCOMHbIe Oosie3HH. ComaTHyeckue M
reHepaTuBHble MyTauuu. CTBOJIOBBIE KJIETKU. lIpuHImnel 310poBOro oOpa3a »KU3HU, TUArHOCTUKH,
npopWIAKTUKA W JICUEHUs] TeHEeTHYecKuX Oosie3Hell. Menuko-reHeTH4eckoe KOHCYJIBTUPOBaHHE.
3HaueHue MEIUIMHCKOM Te€HEeTHMKHM B MPEJOTBPAIICHUHM U JIEYEHHMM TE€HeTHYeCKUX 3a0o0sieBaHUMN
4eJI0BEKA.

JdemoHcTpauuu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodeen-
Pecoscknii, H. 1. BaBunos.

Tabmuup! 1 cxembl: «KMOHOTHOPHUIHOE CKPEIIMBAHKUE U €r0 IIUTOreHETHYEeCKasi OCHOBaY, «3aKOH
pacuienjeHusi U €ero IUTOreHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumaHoe
ckpemBanue»,  «Lluromornyeckne  OCHOBBI ~ JUTMOPUAHOTO  CKpeluBaHus»,  «Meio3y,
«B3aumonelicTBre ayulenbHBIX T'eHOBY», «l'eHeTnueckue KapThl pacTEeHUl, )KUBOTHBIX U YEJIOBEKay,
«['eneruka nonay, «3aKOHOMEPHOCTH HACIEOBAHMUS, CLEIIJIEHHOTO C MOJI0M», «KapuoTuIiel yeaoBeka
1 )KUBOTHBIX», «Buasl uaMeHunBocTY, « MonudukanronHas n3MeHYBOCThY, «HacnenoBanue pesyc-
¢bakTopa», «I'eHeTHKa rpymi KpoBu», «MyTallMOHHast U3MEHYHBOCTHY.

ObopynoBanue: Mopenu-anmnkanuu — «MoHoruOpunHoe  ckpemuBaHue», «HemonHoe
IOMUHHpOBaHuE», «JluruOpunnoe ckpemmBanuey, «llepekpécr XpomMocom», MHKPOCKON U
Mukpornpenapat «Jpozoduna» (Hopma, mytanuu GoOpMbl KPBUTBEB M OKPACKHU Tena), repdapuii «I opox
IIOCEBHON».

JlabopaTopHble U MpaKkTHYeCcKHe PadoThI:

JlaGopaTtopnass pabora Ne 5. «M3ydyeHue pe3yslbTaTOB MOHOTHOPUAHOTO M JTUTHOPUIHOTO
CKpELMBAaHUA y AP030(UIIBI HA TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopnass pabora Ne 6. «M3ydyeHue MOAM(UKALMOHHOW HM3MEHYMBOCTH, MOCTPOCHUE
BapHAaIMOHHOTO psJla M BAPUALMOHHON KPUBOI».

JlaGopaTopnas pabora Ne 7. «AHanmu3 MyTaruii y Apo30(uiisl Ha TOTOBBIX MUKpPOTIpEnapaTaxy.

ITpaktuueckas padora Ne 2. «CocTaBieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IPOLECC. 3apOXKACHHE CENEKUMU M nomecTukanusa. Yuenue H. H.
BaBunoBa o0 1eHTpax MPOUCXOXKAEHUS M MHOrooOpa3usi KyJIbTypHbIX pacTeHuid. LleHTpsl
IIPOUCXOXKIECHNS JOMAIIHUX KUBOTHBIX. CopT, mopoja, mTamm.

CoBpeMeHHbIE METOJIbl CeJIeKIMU. MaccoBbli W HMHIUBUAYAJIbHBIH OTOOPBHI B CEJIEKIMU
pacteHuil u XHUBOTHBIX. OIleHKa 3KcTepbepa. BIU3KOpOACTBEHHOE CKpeUIMBaHWE — HHOPUIMHT.
Uucras muamst. CkpeniuBaHue YHCTBHIX JIMHUHA. ['eTeposuc, miam rubpuaHas cwia. HepoacTBeHHOe
CKpelBanue — ayropuaunr. Otnanénnas rudpuauzanus u e€ ycrnexu. VIcKyccTBeHHBIH MyTareHes u
MOJIy4Y€HUE TOJIUIIONI0B. JJOCTHIKEHUS CENEeKIIUN PACTEeHHM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib IPOU3BOACTBA. ['€HHas WH)KEHepHs. OTalbl CO3JAHMS
pexom6OunantHoit JIHK u Tpancrennsix opranuzMoB. Kierounas unxenepusi. Kiierounsle KyJnbTyphl.




MukpokIoHaIbHOE pPa3MHOXKEHHE pacTeHuM. KnonupoBanue BBICOKOTIPOTYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U 3THdeckue npodieMel. MO — renetudecku
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[TopTpetsi: H. U. BaBunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. liBaHoB.

Tabnuup! 1 cxembl: KapTa «LIeHTpbl MPOUCXOKICHUS U MHOT000Pa3Hs KYIbTYPHBIX PACTCHHI»,
«[Topoabl mOManIHUX >KUBOTHBIX», «CopTa KYJAbTYpHBIX pacTeHui», «OTnanéHHas THOpHAU3ALNY,
«Pabote! akagemuka M. @. VMBanoBay, «llomummonaus», «O0beKTbl OMOTEXHOJOTHNY, «KieTouHbIe
KYJbTYpbI U KIOHUpOBaHUEe», « KOHCTpynpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYyJISKU TUIOIOB ¥ KOPHETUIOAOB AUKHX ()OPM H KYJIBTYPHBIX COPTOB PacTEeHUH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTEHUS».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJIEKIIMM pPACTeHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIBHBI Yy4YacTOK, B TEIUIMYHOE
XO035IICTBO, J1a0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJTACC

Tema 1. DBoTIOLIMOHHAS OHOJIOTHS.

[TpeanochbuUIKM BOSHUKHOBEHHS IBOIIOIMOHHON TEOpHUH. DBOJIOINMOHHAS TEOPUS U €€ MECTO B
O6uosioruu. BinusiHue 3BOIIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CunerenbcTBa 3BoMOLMU. [laeoHTONIOrMYECKHE: TOCIIEI0BATEIbHOCT MOSIBICHUSI BUJIOB B
MAJICOHTOJIOTUYECKOH JieTonucH, nepexoqHsle (¢opmbl. buoreorpaduyeckue: cXoACTBO U pa3nuyune
bayH u Gop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3Nnuyus HSMOPHOHOB pa3HBIX BUAOB TO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, aHAJIOTMYHbIEe, pyJUMEHTApHbIE OPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHHM3MOB  HACJIEJCTBEHHOCTM U  OCHOBHBIX
MeTabOoIMYECKHUX MyTeil Y BCeX OpraHu3MOB.

OpomonmonHas teopust Y. JlapeuHa. Ilpennocsuiku BOZHUKHOBEHHUS JapBUHM3MA. J[BHKylune
CWJIBI HBOJIIOLIMK BHUJIOB 1O JlapBUHY (M30BITOUHOE PAa3MHOXKEHHE NPHU OrPaHUYEHHOCTH PECYpPCOB,
HeolpeenéHHast I3MEHYUBOCTb, O60pb0a 3a CylIecTBOBaHHE, €CTECTBEHHBII 0TOOD).

Cunretnueckas Teopus 3Bomonuu (CTI) 1 €€ OCHOBHBIE MONOKEHHUS.

Muxkpososmonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUN.

JBrxymue cwibl ((pakTopbl) HSBONIONMKA BHAOB B Mpupojae. MyYTallMOHHBIH MPOIECC H
KOMOMHATHBHASI ©3MEHYHUBOCTH. [10MyIIsIIIMOHHBIE BOJTHBI U Ipeiid reHoB. M30msa1us 1 MUTpatms.

EcrectBennbIit 0TOOP — HanpaBisomui paxkTop 3Bomonund. GOPMBI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0IeHHOCTh OPraHW3MOB KaK pe3yibTaT 3BOMIONMU. llpumepsl mpucrnocoOiieHuil y
Oopranu3smMoB. ApoMop(}o3bl ¥ UINO0-aJanTaI|H.

Bug wu BumooOpazoBanme. Kpurepum Buma. OcHoBHble (QOpMBI  BHA000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHIecKoe.

MakpoosBomorisa.  DPopMbl  SBOJIOLMH:  (QHUIETHYECKasl, JUBEPreHTHas, KOHBEPTEHTHa,
napasuiensHas. HeoOpaTuMocTh 3BOMIOIHH.

[IpoucxoxneHue OT HecneUUaIU3UpOBaHHBIX IpeakoB. [Iporpeccupyromas crenuaiu3anus.
AnanTuBHas paguarys.

JdemoHcTpauuu:

[optpertsr: K. JIunnen, XK. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mromnep, A. H. Cesepiios.

Tabmuupbl u cxembl: «Pa3BuTHEe OpraHMYECKOro Mupa Ha 3emiey», «3apObIIU MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «DopMbl O0pbObI 3a cyllecTBOBaHHE», «EcTecTBEHHBIH OTOODPY,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpazue TMOpOJ >KUBOTHBIX», «llomymsmmy,
«MyTanMoHHasT M3MEHYUBOCTHY, «ApoMopdosb», «Wanoamanranuny», «OOmas aereHeparus,
«/IBmxymme cunbl 3Bonroruny, «Kapra-cxema mapmipyra myremectsust Y. Jlapsunay, «boprba 3a




cymiectBoBanue», «lIpucnocobmeHHocTh opraHuzMoBy», «l'eorpaduyeckoe BuA00Opa3OBaHUEY,
«KOJOrHYECKOE BUA000PA30BAHUEY.

ObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHBIMM THUIIAMHU OKpPAacKH, HabOp IUIOAOB U
cemsiH, KoJutekius «lIpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN Y JKUBOTHBIX», Monelb «OCHOBHBIE
HAIpPAaBIICHUS HBOJIOLUNY, 00BEMHAs MoJienb «CTpOEHUE TOJIOBHOTO MO3Ta O3BOHOUYHBIX.

buoreorpaduyeckast kapra Mupa, KowieKust «PopMbl COXPAaHHOCTH MCKOTIAEMBIX KHBOTHBIX H
pacteHuii», wmojnenp ammukanus <«llepekpéct Xpomocom», BiaxHble mpenapaThl «Pa3BuTue
HacekoMoro», «Pa3BuTHe Jrymkn», Mukpompemnapar «Jpozoduna» (Hopma, Myrauuu (Gopmbl
KPBUIBEB U OKPACKH TEJA).

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIOY.

JlaGoparopnast padbora Ne 2. «Onucanue nIpuCcoCOOJICHHOCTH OpraHU3Ma M €€ OTHOCUTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU Ha 3emue.

JloHay4yHbIe IPEICTABICHUS O 3apPOKIACHUM KU3HU. HayuHble runote3bl BOSHUKHOBEHHUSI KU3HU
Ha 3emJye: aduoreHe3 W maHcrnepMusi. XUMHUYECKas HBOJIOLMA. AOMOreHHbIN CHHTE3 OpraHUYeCKHX
BELIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE MOATBEPKACHUE XHMHUYECKON DBOJIIOLMM.
Hauanpuble 3Tansl Ononornyeckoil spomonuu. ['nnoreza PHK-mupa. @opmupoBanue MmeMOpaHHBIX
CTPYKTYP ¥ BO3HMKHOBEHHME NpOTOKIeTKU. [lepBblie kieTkn u ux »3Bomonusa. DopmupoBaHue
OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emie no 3paM u nepuoaam. Katapxeil. Apxeiickast U mpoTepO30KCKas pbl.
[Taneo3oiickass 3pa u e€ mepuoaAbl: KEMOPHICKUNA, OPJAOBUKCKHH, CHIYPHUHCKHMA, IEBOHCKHUH,
KaMEHHOYTOJIBHBIN, IIEPMCKUH.

Me3o3o0iickas 5pa 1 €€ epruoabl: TPUACOBBIN, IOPCKHI, MEJIOBOM.

Kaitno3oiickas spa u €€ nepuojbl: NajaeoreHOBbIi, HEOT€HOBBIM, aHTPOTIOT€HOBBIH.

XapakTepucTuka KiuMaTa W TeoJIOTUYeCKUX IMpoiueccoB. (OCHOBHBIE ATambl 3BOJIIOIHUH
PaCTUTENHHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl Y pacTeHui U KUBOTHBIX. [losiBIeHUe, pacuBeT u
BBIMHpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOr0o MHpa KakK OTpakeHHE 3BOMIOLUH. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIB OPTAaHU3MOB.

DBOJIIOLMS YesloBeKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue mpescTaBlieHUid O TPOUCXO0XKICHUN
yenoBeka. Metoabsl u3ydeHus aHTpornoreHe3a. CXOACTBa W pa3WyMsl YeIOBEKa U IKUBOTHBIX.
CucremMaTHueCKOE NIOJI0KEHUE YEIOBEKa.

JIBmxymue cuibl ((hakTopbl) aHTpornorenesa. HacnencrBeHHast K3MEHUMBOCTD U €CTECTBEHHBIN
or6op. OO1IeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYAHA TPYla, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJIUH U BETBU HBOJIIOIUU YEJIOBEKA: aBCTPAIONUTEKH, HenoBek ymensiid, HenoBek
npsaMoxoaamui, Yenosek HeaHAepTanbCkuii, Yenosek pa3ymHblil. Haxonku MCKONaeMbIX OCTATKOB,
BpeMsI CYIIECTBOBaHUs, 00JIaCTh paclpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHSL.

UYenoBeueckne packl. OCHOBHBIE OONBIIME pACHl: eBporneouHas (eBpa3uiickas), HErpo-
aBCTpaJOUIHAA (7xBaTOpHANbHASA), MOHTOJIOUAHAS (a3maTcko-aMepHKaHCKas). Yeptol
MIPUCTIOCOOJICHHOCTH TPEJCTaBUTENICH YEIOBEYECKHX pac K YCIOBHUSM CYIIECTBOBaHMA. EIWHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpauuu:

IToptpetsr: @. Peau, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /{lapBus.

Tabnumer u cxembl: «Bo3nukHoBeHne CojHEUHOW cHUCTeMbl», «Pa3BUTHE OpraHUYecKoOro
Mupay, «PacturenpHas kietka», «KuBoTHas kieTka», «lIpokaprornueckas kietka», «CoBpeMeHHast
CHUCTEMa OpraHudyeckoro wmupa», «CpaBHEHHE aHATOMMYECKUX YEpPT CTPOCHMsI YEJIOBEKa U
4eJI0BeKOOOpa3HbIX  00e3biH», «OCHOBHbIE MeCTa MAaJCOHTOJIOTMYECKHX HAXOJOK IpPEIKOB
COBPEMEHHOTO YeJIOBEKa», «J[peBHeilmme moan», «IpeBaue moan», «llepBbie COBpEMEHHBIE JTIOAN,
«YenoBeueckue pacel».

O6opynoBanne: wmymsku — «lIpoucxoxxaenue — 4emoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOMNa, HeaHAepTalblla, KPOMAaHBbOHIA), CJCMKH WIA H300paKEeHUs KaMEHHBIX OpyIui




MEePBOOBITHOTO YEJOBEKAa (KaMHHU-YOIIIEPhl, pyOwmia, ckKpedsa), TeOXpOHOJOorMdeckas Tabiuia,
KoJeKIust «@opMbI COXpaHHOCTH UCKONIAEMbIX KMBOTHBIX U PACTCHUI.

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «l3ydyeHue HCKOMaeMbIX OCTATKOB PACTEHUN U KUBOTHBIX B
KOJUICKIIASAX».

DKCKypcHsi «DBOJIIOIUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAy4YHBIM WIH
KpaeBeaUeCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

DKoJoTusl Kak Hayka. 3aJa4dl U pas3jelibl IKOJIOTHH. MeTOoabl IKOJIOTUYECKUX HCCIIeIOBAHUM.
DKOJIOrM4ecK0e MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHus OpPTaHHU3MOB: BOJIHAS, HA3€MHO-BO31yIIIHAS, MOYBEHHAs,
BHYTPHOPTraHU3MEHHASI.

Okonorudeckue (dakropel. Knaccudukanus skxomorudeckux (HakTopoB: aOHWOTHUYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eHCTBHE SKOJIIOTHIECKUX (DAKTOPOB HAa OPTaHU3MBI.

Abunotnyeckue (akTophl: CBET, TeMIeparypa, BiaxkHocTb. DotonepuoausM. [Ipucnocobnenus
OpPTaHU3MOB K JIEHCTBHIO aOMOTHYECKUX (aKTOpOB. bronornyeckre puTMsl.

buotnyeckue Qaxrtopsl. Bunsl OMOTHYECKMX B3aWMOJIEHCTBHUNA: KOHKYPEHILUS, XHMIHUYECTBO,
cumOuno3 u ero ¢opmel. [lapazutusm, Koomepauus, MyTyaJlu3M, KOMMEHCAIU3M (KBapTHUPaHCTBO,
HaxJeOHUYeCTBO). AMeHcanu3M, HeWTpanu3M. 3HaueHue OWOTHYECKMX B3aUMOJECHCTBUH ams
CYLIECTBOBAHMS OPTaHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTHKH  momyiasiuuu. OCHOBHBIE — IOKa3aTeNd  MOMYJISIIHU:
YHCIICHHOCTb, TUNIOTHOCTD, POXKIAEMOCTh, CMEPTHOCTB, MIPUPOCT, MUTpanus. JMHaMIKa YNCICHHOCTH
MOMYJISUH U €€ PeryIsaiysl.

JdemoHcTpauuu:

[Moptpetsr: A. 'ym6onsar, K. @. Pynne, D. ['ekkens.

Tabmuupel u cxembl: kapta «[Ipuponnbsie 30HbI 3emiun», «Cpeabl OOUTaHHUS OPraHU3MOBY,
«Doronepuoansmy», «llomynauuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTU MOMYISLUN UHPY30pUU-
Tydenbku», «IIuiessie nemnmy.

JlabopaTopHble M NpaKTHYeCKUe padoThbI:

JlaGoparopnast padora Ne 3. «Mopdomornueckue 0COOEHHOCTH PACTCHHH M3 Pa3HBIX MECT
OOUTaHUS.

JlaGoparopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB KOJIEYCay.

[Mpaktuyeckas padora Ne 2. «[loacuér MIOTHOCTH MOMYISALUN Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coob1ecTBa U 3KOJI0THYECKHE CHCTEMBI.

CoobmiecTBO opranuzMoB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBAsi, MPOCTPAHCTBEHHAs,
Tpodudeckas (ruieBasi). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Dkonorudeckue cucreMbl (d9kocuctembl). [loHstTme 00 »dkocuctemMe ©  OHOTEOIeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB M MOTOK 3HEPruM B 3Kocucteme. Tpoduueckue (MHUILEBbIE) YPOBHH SKOCHCTEMBI. [InIeBbie
nenu u ceth. OCHOBHBIE [IOKa3aTelM »JKOCHUCTEMBI: Ouomacca, MNPOAYKIUSA. ODKOJIOTMYECKHe
NUPaMUbL:  TPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBOICTBa HKOCHCTEM: YCTOHYMBOCTb,
camoperynsuus, pazsutie. Cykieccus.

[IpuponHble 3KOCHCTEMBI. OJKOCHUCTEMBI O03€p M peK. OKOCUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMBI. YpOoskocuctembl. buonornueckoe u
X03MCTBEHHOE 3HAUYE€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpa3ue kak ¢dakTop yCTOWYMBOCTH HKocucTteM. CoxpaHeHHE OHOJIOTUYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa 6uocdepst. JKusoe
BemiecTBOo U ero ¢yHkuuu. OcoOeHHOCTH Onocdeps! Kak riobaabHON KOCHCTeMBI. J[nHamuueckoe
paBHOBecHe U oOpaTHast cBsi3b B Ouocdepe.

KpyroBopotsl BemecTB U OHOTr€OXMMHMYECKHE LUKJIBI 3JEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.




UYenoseuectBo B Onocdepe 3emin. AHTpoONOreHHbIe M3MeHeHus B Ouocdepe. [nmobanbHBIC
9KOJIOTMUYECKUE TPOOIIEMBI.

CocymecTBoBaHue NpUpoAbl U dyenoBeuecTBa. CoxpaHeHue Omopa3zHOOOpasusi Kak OCHOBa
ycroitunBoctd O6uocdeprl. OCHOBA pAlMOHAIBHOTO YIPABICHUS HPUPOAHBIMH pEcypcaMu M HX
ucnosib3oBanue. JlocTikeHust OMOJIOrMH U OXpaHa MPUPOIBL.

JeMoHcTpanum:

[TopTpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmuubr u cxembl: «llumessle 1enm», «buoLeHO3: cocTaB U CTPyKTypay, «llpupoansie
coobuiecTBay, «llenu nuranusy, «Kojoruueckas nupamuaay, «buocdepa u yenosek», «Ikocucrema
LIMPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIroO Jjeca», «buoleHo3 Bomoémay, «ATrpoLEHO3Y,
«[IpumepHBIE aHTPOIIOTEHHBIE BO3JECUCTBUSA HA NIPUPOLY», «BakHellne HMCTOYHUKH 3arpsi3HEHUs
BO3AyXa M TPYHTOBBIX BOa», «[louBa — BakHe#mas cocraBisromas Ouocdeprr», «DakTOpbI
nerpaganuu 1nousy», «IlapHukoBsiit 3¢ dexT», «DaKkTopbl pagoaKTUBHOIO 3arpsi3HeHus Ouochepsi»,
«O6mmast crpykrypa Ouocheps», «PacnpocTpanenue xu3HU B Omochepe», «O30HOBBIA dKpaH
o6uocdepsr», «Kpyrosopot yriaepona B buochepe», «kKpyroBopor azora B Ipupoae».

ObopynoBanue: Monenp-anmiukanus «Tunuunsle OuoLEeHO3bl», repOapuil «PacTurenbHble
cooOuiecTBay, Koulekuuu «buonenosy, «Bpeaurenn BakHEHIINX CEbCKOXO3HCTBEHHBIX KYIbTYpP»,
repOapuy U KOJUIEKIIUM PACTEHUHN U KUBOTHBIX, IPUHAIJIEKAIINE K PA3HBIM SKOJIOTMUYECKUM TpyIIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit @enepanyn, n300pakeHUs OXpaHIEMbIX BHI0B paCTeHUN U
KUBOTHBIX.




IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMLI 110 BHOJIOTHUM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBnuBalTCsi TpeOOBaHUA K pe3yiabTaTaM  OCBOCHHS
o0yJaromuMHCs MPOrpaMM CpPEAHEro oomero o0pa3oBaHUs: JHUYHOCTHBIM, METANpPEIMETHBIM U
NpEeaAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpenMera «buosiorus» BbIAEIEHBI
CJICYIOIINE COCTABISIONINE: OCO3HAHNE 00YUAIOIMMUCS POCCUHCKON Ipa’kAaHCKOM MICHTHYHOCTH —
TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CAMOOIIPENEIICHUI0, HaJIM4Me MOTHBALUU K
00y4eHHIO OMOJIOTHH, IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUH JTMYHOCTH HAa OCHOBE
KITFOYEBBIX [[EHHOCTEH W MCTOPUYECKUX TPAJAMIUNA Pa3BUTHS OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTH U
CIOCOOHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS B CBOEU AEATEIBHOCTH IHEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMHM, MPHUCYIIMMH CHCTEME OHOJOTHYEeCKOro o00pa3oBaHUs, HAJIWYHE SKOJIOTHYECKOIrO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IITAHBI.

JluuHOCTHBIE pe3yibTaThl OCBOCHUS NpeameTa «buomorusy HoCTUraloTcs B €UHCTBE Y4eOHOM
U BOCIUTATEJIbHOM  JI€ATENBHOCTH B  COOTBETCTBUHM C  TPAAULMOHHBIMH  POCCUHCKUMU
COLIMOKYJIBTYPHBIMU, HCTOPUYECKHMMH M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, NPHUHATBIMH B
o0IIecTBE MpaBWIaMM M HOPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpolleccaM CaMOIIO3HAHWS,
CaMOBOCIIUTAaHUS M CaMOPA3BUTHUS, pPa3BUTHS BHYTPEHHEH MO3ULMM JIMYHOCTH, NATPUOTU3MA,
YBOXEHHUA K 3aKOHY U IPAaBONOPSAIKY, YEJIOBEKY Tpyda W CTapuleMy [OKOJIEHHIO, B3aUMHOTO
yBa)KeHUS, OEPEKHOTO OTHOUICHHS K KyJIbTYpHOMY HACIIEIUIO U TPAAHUIMSIM MHOTOHAI[MOHAIHHOTO
Hapoza Poccuiickoit Denepannu, NpuUpoOIe U OKPYKAIOIIEH Cpee.

JIudHOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOro mnpeamera «bHONOTHS» MOMKHBI OTpaXarTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOMIMXCSl PYKOBOICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIME JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OpPUEHTAIMM, MO3UTHUBHBIX BHYTPEHHHUX YyOEXKICHUH,
COOTBETCTBYIOIIUX TPAJAULMUOHHBIM LIEHHOCTSIM POCCHMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITa W ONbITA JACSATEIBHOCTH B MPOLECCE peaju3allid OCHOBHBIX HANpPABJICHUI BOCIUTATEIbHOMN
NESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXkKIAHCKON MO3UIMHU O0YYAIOLIErocsi KaK aKTHBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00IIecTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 00s13aHHOCTEN, yBa)KEHUE 3aKOHA U MTPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATEIbHOCTH NPU CO3JaHMM Y4YeOHBIX INPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33]1a4, BHIIIOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3MILMIO MO OTHOUICHUIO K SIBICHUSM COBPEMEHHOMN
JKH3HU U O0BACHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSAX HEOOXOTUMOCTh KOHCTPYKTHBHOT'O B3aMMOJCHCTBHS
JOJIEH ¢ pa3HbIMU YOEXKICHUSAMHU, KYJIbTYPHBIMU [ICHHOCTSIMU M COLIUAIIBHBIM MOJI0KEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIECCE COBMECTHOIO BBIIOJHEHUS  Y4EOHBIX,
[TIO3HABATEJIbHBIX U UCCJIEA0BATEIICKUX 3a/]a4, YBAKUTEIBHOIO OTHOUIEHUS K MHEHHIO OIIIOHEHTOB
pU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPIKAHUS;

TFOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON JAEATEIbHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh POCCUMCKON TPaKTAHCKOW HICHTHYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepe] PonnHOM, TOpAOCTH 3a CBOW Kpai, cBOKO Poauny,
CBOH SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoja Poceuu;

LIEHHOCTHOE OTHOULIEHHME K NPUPOJHOMY HACIEAMIO U MAMSITHMKAM IPHUPOJbI, JOCTHKEHUIM
Poccuu B Hayke, UCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;




CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBIEHHUE U Pa3BUTHE OHMOJIOTHH,
MMOHUMaHUS 3HAYCHHsI OMOJIOTHHU B TMO3HAHUH 3aKOHOB TMPUPOJIBI, B )KU3HHU YEJIOBEKA M COBPEMEHHOTO
o011ecTBa;

uaeiHas yoexaE¢HHOCTh, TOTOBHOCTh K CIy)KeHHMIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTDH 32
€ro cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE NYXOBHBIX LIECHHOCTEW POCCUICKOI0 HApOaa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBE/ICHUS;

CIIOCOOHOCTh OIEHWBATh CHUTYAIlMI0 M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSACH Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIJ]a B IOCTPOSHUE YCTOWYMUBOTO OyayIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM, CO3JIAHUI0 CEMBHM HA OCHOBE OCO3HAHHOIO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TEeTHYEeCKOr0 BOCIIMTAHMS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOUas OSCTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLUIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHUCTBHS KUBOW MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMIIEHUE MPOSBIATh KauyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPpMUPOBAHMS KYJbTYPbI 310POBbS M 3MOLHOHAJILHOIO
Os1aromoJry4msi:

MOHMMAaHWE U peaiu3anus 3740pOoBOro M Oe3omacHoro obpasa >XKM3HH (3I0pOBOE MUTAHHE,
COOJIIOZICHHE TUTHCHHYECKUX TPABWJI W HOPM, cOaJaHCHpPOBAHHBIA PEXHUM 3aHATHH M OTIbIXA,
perynsapHas Gu3nuecKas aKTUBHOCTB), O€pEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
COOCTBEHHOMY (PU3NICCKOMY U IICHXUIECKOMY 3710POBBIO;

MOHMMAaHKE LIEHHOCTU MPaBWJI WHANBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOro MOBEACHHS B
CUTYaIMSIX, YTPOKAIOIINX 3[I0POBBIO U KU3HH JIIO/ICH;

OCO3HAHHE TIOCTEACTBUA U HENPHUATHS BPEOHBIX TMPUBBIUEK (YMOTpeOJCHHUS aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUS);

6) Tpy10BOro BOCIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTMYECKON M COIMAJIbHOW HAIpaBIECHHOCTH,
CIIOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATh U CAMOCTOSITEJIBHO BBITIOJIHATH TAKYIO I€ATEILHOCTD;

UHTEpEeC K pa3Iu4HbIM cdepaMm MpodeccHOHANBHON eATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOp OyyIiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO U CAMOOOPa30BAHUIO HA MIPOTSKEHUH BCEU KHU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMS:

AKOJIOTHUYECKH II€IeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIICHHE YPOBHS OKOJOTHMYECKOW KyJIbTYphl: MPUOOPETEHHE OINbITa IUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPY>KAIOLIEH CPEIbl;

OCO3HaHUE TT100aJIBbHOr0 XapaKTepa SKOJIOTHUSCKHUX MPoOIeM U IMMyTei UX PEIICHHUS,

CIIOCOOHOCTh HCII0JIB30BaTh MpUOOpEeTaeMble MPU W3YYeHUU OUOJIOTMM 3HAHUS M YMEHHUS Npu
pelieHnr MpoOJeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIB30BAHUEM (COONIOICHNE MPaBUI
IIOBEJICHUsI B NPUPOJIE, HANPABICHHBIX Ha COXPAaHEHHE PAaBHOBECHs B HKOCHUCTEMAax, OXpaHy BUJOB,
sKocucTeM, buochepsr);

AKTUBHOE HEMPUSTHE JCHCTBHI, MPUHOCIIIMX BPE OKPYXKAIOIIEH MPUPOJHON Cpeae, YMEHHE
MPOTHO3UPOBATh HEOIATONMPHUSTHBIE JKOJOTUYESCKUE TOCIEACTBUS MPEANPUHUMACMBIX JCHUCTBUI U
MpeA0TBpaILATh UX;

HaJU4he pa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, HKOJOTHYECKOM KYJIbTYpbl, OIbITa
NEeATEIbHOCTH HKOJIOTMYECKON HAIIPaBIE€HHOCTH, YMEHHUSI PYKOBOJCTBOBAaThCS MU B MIO3HABATEIbHOM,




KOMMYHHUKAaTHUBHOW M COLMAJIbHON MPAKTHKE, TOTOBHOCTU K YYacCTHIO B IPAKTUYECKOU JEATEIBHOCTH
9KOJIOTMYECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOI'O Ha TUAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIUCHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOM KyJIBTYpbl KaK CpPEICTBA B3aUMOACHCTBUSA
MEXYy JIFOJIbMHU U TIO3HAHUS MUPA;

NOHMMaHue crenu(uku OHONOTMM Kak HayKH, OCO3HaHHs €€ poiu B (POpMUPOBAHHH
palMOHAIBLHOIO HAYYHOTI'O MBIIIUIEHUS, CO3/IaHUH 1IEIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLEM MUpe
KaK O €JUHCTBE NPUPOJbI, YEJIOBEKAa M OOIIECTBA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW U
peleHny mpoodIeM COXpaHEHUs MPUPOIHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTHHU I COBPEMEHHOMN IIUBHIN3AIIUH: 00€CIIEYeHUsI HOBOT'O
YPOBHS Ppa3BUTUS MEAMLUHBI, CO3/IJaHUE IEPCHEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pelaTh
pecypcHble TMpoOIeMbl pa3BUTHA 4YeJIOBEYECTBA, IOMCKa MyTell BbIXOoJa M3 IJI00AJIBHBIX
HKOJIOTUYECKUX MpobieM U olecreueHHs Mepexoja K yCTOWYMBOMY pa3BUTHIO, PAlOHAIBHOMY
MCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJyYEHMHM OHOJOTHYECKUX 3HAHMM B IENAX IOBBIIEHUA OOIei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTh (YHKIHOHAJIHHOMN
IpPaMOTHOCTH 00y4aronuxcs, GopMupyemMoi npu U3y4eHnu OnoJIoruu;

[IOHUMAHHE CYIIHOCTH METOAOB IIO3HAHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs aHaJIM3a U 0ObSCHEHUS SABJICHUN OKPY>KaIOLIEro
MHUpa ¥ TPOUCXOIANIMX B HEM M3MEHEHHMH, YMEHHE J1elaTh OOOCHOBAHHBIC 3aKJIIOUEHUS Ha OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBIO TIOJIY4YEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTEIBHO UCIOIb30BaTh OMOJIOIMUYECKHUE 3HAHUS JJIsl pelieHus MpoOiieM B
pEaJIbHBIX KU3HEHHBIX CUTYALHAX;

OCO3HaHWE IIEHHOCTH HAy4YHOM JEATEIBbHOCTH, TI'OTOBHOCTb OCYIIECTBIATH IMPOEKTHYIO H
HCCIIEI0OBATENIbCKYIO ACSITEIBHOCTh NHIAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTH K HEIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAaHUH MO0 OMOJIOIMH B COOTBETCTBHM C )KU3HEHHBIMH ITOTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIbTATbHI

MeTtanpeamMeTHbIe Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa « buonorus» BKIOYAIOT:
3HAYUMBIC TSI (POPMHUPOBAHUS MHUPOBO33PCHHSI O0YIAFOIIUXCS MK TUCITUTUIMHAPHBIC
(MexIpeIMeTHbIC) 00IIEHAYYHBIE TIOHATHUS, OTPAKAIOIIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
CHenu(pUKY METOI0B TTO3HAHUS, HCITOJIb3yeMbIX B €CTECTBCHHBIX HayKaX (BEMICCTBO, YJHEPTHS,
SBIIGHUE, TPOIIeCC, CUCTEMA, HAYYHBIN (haKT, IPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTUX ), YHUBEpCAIbHbIC ydeOHbIC
neicTBus (M0O3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), OOecneunBaronme GopMUpOBaHIE
(YHKIMOHATBHON TPAaMOTHOCTH U COITUATIBHOM KOMIIETSHITUN 00 yJaroIINXCs, CIIOCOOHOCTD
00y4arouMXcs UCIOJIb30BaTh OCBOCHHBIE MEKANCIUILTUHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U
YHUBEpCaJIbHbIC YIeOHBIC JECHCTBUSI B TIO3HABATEILHON M COIMATLHOM MPAKTHKE.

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHHSI POTPAMMBI CPETHETO O0IIETO 00pa30BaHuUs JOIKHBI
OTpaXKaTh:

OBi1aieHne YHHMBEPCAJIbHBIMH YUeOHBIMH MO03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe AeiiCTBHUS:

CaMOCTOSITENILHO  (OPMYIMpPOBATH MW  aKTyalu3UpoOBaTh MpoOJeMy, paccMaTpuBaTh &
BCECTOPOHHC;

UCIOJIb30BaTh TPU OCBOCHHUM 3HAHWW TPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CHHTE3a,
CpaBHEHUs, Kiaccu(dUKaIu, 0000IEeHN ), PACKPBIBATh CMBICII OMOJOTHYECKUX TMOHITHH (BBIACISITH
WX XapaKTePHbIC MPU3HAKH, YCTAHABINBATE CBSI3U C APYTUMU MOHSATHSIMU);




OIpEIeNIATh LENH JIeATeNbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCHUTD
pe3yIbTATHI ACSITEILHOCTH C TIOCTABICHHBIMH TEIISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS AJ1s1 00bsICHEHUs (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKHE DPACCYXICHUS (MHAYKTHUBHBIC, NEAYKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B pPACCMATPUBAEMBIX SBJICHUSAX, (DOPMYyIHpPOBATH BBIBOJABI U
3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJICNIbHBIC CPEJCTBA JJS IPEICTABICHHUS CYIIECTBEHHBIX CBA3€H WU
OTHOLIEHUH B H3y4aeMbIX OHOJOIMUECKHMX OOBEKTaX, a TakKe NPOTUBOPEYMH PA3HOTO poja,
BBISIBIICHHBIX B PA3TUYHBIX MHOOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH pEIIEHUs MpoOJeMbl C Y4ETOM aHaIM3a MMEIOLIUXCS MaTepHAIbHBIX U
HEMAaTepPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBl B JEITEIbHOCTb, OLICHUBAaTb COOTBETCTBHE PE3YJIbTAaTOB IEJIsM,
OLIEHUBATh PUCKH MOCIE/ICTBUI NeATETLHOCTH;

KOOP/JIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBUSAX pPEANbHOIO, BHUPTYaIbHOTO MU
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTbh KPEATUBHOE MBIIIUIEHUE NTPH PEILICHUH KU3HEHHBIX NTPOOJIEM.

2) 6a30Bble HCCIEI0BATEIbCKHE IeHCTBUS:

BJaJIeTh HaBbIKAMM Yy4eOHO-UCCIIEZIOBATEIbCKOM M TNPOEKTHOM JesTeIbHOCTH, HaBbIKAMH
paspemeHus NpoOJeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METO/IOB
peleHus MPaKTUYECKUX 3aay, IPUMEHEHHIO Pa3IMYHbIX METOJ0B O3HAHHUS;

UCTIOJNB30BaTh PA3JIMYHbIE BHJIBI JIEATEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, NpeoOpa3oBaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIMSIX, B TOM YHCIIE IIPHU CO3/1aHUU
y4eOHBIX M COIMAJIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAy4yHBIH THUI MBIIIJICHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHEH, KIHOYEBBIMU
MOHATUSIMH U METOIAMU;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJauyd B OOpPa30BaTENLHOW JEATENIBHOCTH U
KU3HCHHBIX CUTYAIUIX;

BBISIBIISATh IPUUMHHO-CJIEICTBEHHBIE CBSA3U M aKTyaJIM3MpOBATh 3a/1ady, BbIIBUTATh TUIIOTE3Y €€
peleHusI, HaXOAUTh apTyMEHTHI JUIS JTOKa3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh MapaMmeTphl H
KPUTEPHUU PELICHHUS;

aHaJM3UPOBATh IMOJYYCHHBIC B XOJIC PEIICHUS 3a7aull Pe3yabTaThl, KDUTHYECKH OIEHUBATH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILLIECTBIIATh LIE€JICHANPABICHHBII TOUCK IIepeHoca CpeACTB U CHOCOOOB JeicTBHA B
poQeCCUOHATBHYIO CPENy;

YMETh IEPEHOCUTD 3HAHU B [TO3HABATEIbHYIO U IPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX NMPEIMETHBIX 00J1acTeH;

BBIJIBUT'aTh HOBBIE UJI€H, PEAJIAraTh OPUTrHHAIBHBIC ITOIX0/Ibl U PEILICHUs, CTABUTh IPOOIEMBI U
3aJa4uu, JOMYCKAIOIUE aJbTEPHATUBHBIC PELICHHUS.

3) padora ¢ mndopmanueii:

OPHUEHTHUPOBATHLCS B PA3IUYHBIX HCTOYHHKAX WH(MOpMAIUHU (TEKCTe YIeOHOT0 TOCOOHs, HAyIHO-
MOMYJSIPHOM TUTepaType, OMOJIOTHYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX,
B HTEepHeTE), aHAIM3UPOBAaTh HHPOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM IPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTD;

(dbopMynHMpoBaTh 3amIpOChl M IPUMEHATH Pa3JIMYHblE METOAbl IIPU IOUCKE U OTOOpe
Ouosiornyeckoi MHGOpMaIK, HEOOXOIUMOH JIJIs BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT  HCHOJB30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3TUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpAaTh  ONTUMAJbHYIO  (OpMYy  MpPEJICTaBIECHUS  OHMOJOTMYECKOil
uHpopManuu (Cxemsl, rpaduKy, TuarpamMMbl, TaOJIHIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbIM SI3bIK B KadyecTBE CpEIACTBa MpH paboTe ¢ OUOJOrHYEcKOM
uHpOpMalKel: NPUMEHATh XUMHUYECKHe, (U3NYECKHEe M MaTeMaTHYeCKHEe 3HaKW W CHUMBOJIBL,




dopmynbl, a0OpeBuaTypy, HOMEHKIATypy, MCIIONb30BaTb W  NpeoOpa3oBbIBATh  3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJIATHOCTH;

BJIaJIETh HAaBbIKAMH PACIIO3HABaHMS U 3aIIUThl MHPOpPMALKHU, HHOOPMAITMOHHONH 0€30MacHOCTH
JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1€CTBUSAMM:

1) odmenne:

OCYILECTBISAITh KOMMYHHUKAIIMM BO BCEX cepax KU3HH, aKTMBHO y4acTBOBATh B JIMAJIOTE WM
IUCKYCCHUU TI0 CYIIECTBY 00CYXIaeMON TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATh CYKICHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS TpPEUIaraéMoi 3aJadd, YYMTHIBaTh HHTEPECHl U COIVIACOBAHHOCTH
MO3UIUI IPYrUX YYaCTHUKOB JMAJIOTa WK AUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOILEHMS, NMOHUMATh 3HAUYEHHE COLUAIBHBIX 3HAKOB,
MPEANOChIIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyalllil, yMeTb CMsrdaTh KOH(DIUKTHI U BECTU
IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CIocO0aMu OOIIEHHS] M B3aWMOJIEUCTBUS, TOHUMATh HAMEPEHUS IPYrHX
JIOACH, TPOSIBIATh YBOKUTEIBHOE OTHOIIEHHE K COOECeIHMKY W B KOPPEKTHOH dopme
(bopMynupoBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SI3bIKOBBIX CPEJCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMAaTh M WCIOJb30BATh IPEHMYIIECTBA KOMAHIHOW WM HWHIWBUAYAJIBHONH pabOTHl IpH
pelIeHnr OUOJIOTUYECKOM POoOIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHUS TPYNIOBLIX (HOopM
B3aUMOJICHCTBHS MIPH PEIICHUN Y4eOHOU 3a1a4H;

BbIOMpaTh TEMaTUKy M METOABbl COBMECTHBIX MACHCTBHI ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHBA;

MIPUHUMATBH LI€JIM COBMECTHOU JI€ATEIbHOCTH, OPTaHNU30BbIBATh M KOOPIUHUPOBATh JEUCTBHS O
€€ JNOCTH)KECHMIO: COCTABJIAThH IUIaH ACHCTBUN, PACHpPEAeNATh POJIM C Yy4ETOM MHEHUN YYaCTHHKOB,
00CYyXIaTh PE3yNbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXJOr0 Y4acCTHHMKAa KOMaH/bl B OOLIUI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE IPOEKTHI, OLIEHHWBATh HAEH C TO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILECTBIATh MO3UTHUBHOE CTPATETUYECKOE IMOBEACHHE B PA3JIMYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OgiajeHHe YHMBEPCAJbHBIMHU Pery/JIsiTABHBIMH ICHCTBUSIMU

1) camoopranu3amnus:

HCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS1 BBISBJICHUSI IIPOOJIEM U UX PELIEHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUN LIE€JIEBbIE M CMBICIOBbIE YCTAHOBKHM B CBOHUX
NEUCTBUAX M IOCTYNKaX II0O OTHOIICHHWIO K JKMBOW IPUPOAE, CBOEMY 3J0POBbIO U 370POBBIO
OKPYKaIOILHNX;

CaMOCTOSITENIFHO OCYIIECTBIIATH T03HABATEIbHYIO JESITEIbHOCTD, BBISBIATH IPOOJIEMBbI, CTABUTH
1 hopMynupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JAESTEIbHOCTU U )KU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHHUs MPOOJIeMbl C Y4ETOM HMMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEMOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLIUSM;

paciupsATh paMKH yueOHOTO MpeIMETa Ha OCHOBE JIMUHBIX MTPEINOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U MPOSBICHHUIO IIMPOKOM JPYIUIMH B pa3HBIX 00JacTAX
3HaHUH, MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyallUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ITEIIBHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISAM;




BJaJIeTh HABBIKAMU I103HABATENLHOW pe(IeKCHM KaK OCO3HAHMS COBEPLIAEMBbIX JIEHCTBHHA U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTaTOB W OCHOBAaHUM, MCHOJIb30BaTh MPUEMBI pediIeKCUuu s
OLIEHKU CUTYyalluH, BIOOpA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIUXKEHUIO;

IIPUHUMATh MOTHUBBI U ApI'YMEHTBI APYTUX IPU aHAJIU3€E PE3yJbTaTOB IEATEIbHOCTH;

3) npuHsATHE CeOsl U IPYTHX:

NPUHUMATD ceOs, TOHUMAsi CBOM HEJOCTATKU M JOCTOUHCTBA,

MIPUHUMATh MOTUBBI U ApT'yMEHTBI APYTUX MPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

NIPU3HABAThH CBOE MPABO U MPABO JPYTrUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MU C O3UIMH JPYTOro YeloBeKa.

MNPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl OcBoeHUs mporpaMMmbl COO mo Owonornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue s ydyeOHoro mnpeamera «buonorus» HaydHble 3HAaHUS, YMEHHUA U
crocoObl AeMCTBUI MO OCBOCHMIO, HHTEPIPETAlMU U MPeoOpa30BaHUIO 3HAHWM, BUbI 1€ATEIbHOCTH
IO TIOJIY9E€HHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIHAX, a TAKXKE B
peasbHbIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C Ouojorueil. B nmporpamme npeaMeTHbIE pe3ysabTaThl
MIPEJCTABIEHBI 110 TOJIaM O0Y4EHUSI.

[IpeameTHble pe3ynabTaThl OCBOECHUS yueOHoro mpeamera «buonorus» ¢ 10 knacce AONKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MecTe U pOJIM OMOJIOTMHM B CHCTEME HAyYHOIO 3HAHMA
€CTeCTBEHHBIX HAayK, B (OPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
Hay4HOTO MHPOBO33PEHUS, O BKJIAJe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ouosiornu, PyHKIIMOHATEHON TPAMOTHOCTH YeJIOBEKA ISl PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBATh COJCpKaHME OHOJOTMYECKMX TEPMHUHOB W MOHATUH: JKU3Hb, KIETKAa,
OpranusM, Meradoian3M (0OMEH BELIECTB M MPEBpalleHHE 3HEPrHH), TOMEOocTa3 (camMoperyssuus),
YPOBHEBasi OpraHMU3alLUs )KUBBIX CHCTEM, CAMOBOCIIPOU3BECHHE (PENPOAYKIIMS), HACIEICTBEHHOCTD,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHUE u3JaraTh OHMOJIOTHYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAs, MYyTallMOHHas,
LIEHTpaJbHas JIorMa MOJEKyIsipHON Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
U ydyeHus (0 LEeHTpax MHOrooOpasust M MPOUCXOXKACHUS KyabTypHbIX pacteHuiit H. 1. Basuinosa),
OTIPEIENIATh TPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOJaMH Hay4YHOT'O TIO3HAHUS B OMOJIOTUM: HAOIIOIEHUE U ONMCAHUE KHUBBIX
CHCTEM, TIPOLIECCOB W SIBJICHWW, OpTaHW3aIlMsi W TPOBEJCHHE OMOJIOTMYECKOrO HKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXAY MCCIEIyeMbIMU BEIMYMHAMHU, 00bICHEHHE
MOJTYYCHHBIX PE3YJIbTAaTOB, UCTIOIB30BAHHBIX HAYYHBIX MOHSTHI, TEOPUA M 3aKOHOB, YMEHHE JIEJIaTh
BBIBO/Ibl HA OCHOBAHMH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE IPU3HAKM BHUPYCOB, KJIETOK IPOKAPHOT U 3SYKapHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEIIECTB M
IIPEBpAIlleHUs] PHEPrMU B KJIETKe, (POTOCHMHTE3a, IUIACTMYECKOIO0 M 3HEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, Meil03a, OIJIOJOTBOPEHMS, Pa3MHOXKEHHUS, HWHAWBUIAYAIBHOTO Ppa3BUTHUS
opraHu3ma (OHTOTEHE3),

YMEHUE MPHUMEHATH IOJyYCHHbIE 3HAHUS Ui OOBACHEHHS OMOJIOTMYECKHUX NPOLECCOB U
ABJICHUM, JUIsI MPUHATHS NPAKTUYECKUX PELICHMH B MOBCEJHEBHOM XHM3HHM C LEJIBIO OOECIEeYEHHs
0€30IIaCHOCTH CBOETO 37I0POBbSl U 3/10POBbSI OKPY)KAIOLIUX JItOJEH, COOMIOIEHUs] HOPM TPaMOTHOTO
NOBEJCHUSI B OKpYXKalolled NpUpOAHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS
JTOCTIKEHUHM COBPEMEHHOI OMOJIOTHH M OMOTEXHOJIOTHH IS pallMOHaIbHOTO MPUPOIOTIONb30BaAHUS;

yYMEHHUE pelllaTh IEMEHTApHbIEC TeHETHUECKUE 3aJauld Ha MOHO- U JUTMOPUIHOE CKpEIMBaHKE,
CIICTIJICHHOE HACJIEJIOBAHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHHS JUIS TpEICKa3aHus
HacJleZI0BaHMsI IPU3HAKOB Y OPraHU3MOB;




YMEHHE BBITIOJIHATH Ja00paTOPHbBIE U MPaKTHUECKUE paboThl, COOIIOIATh MTpaBUiIa MpU padboTe C
y4eOHBIM U JTabOpaTOPHBIM 000PYAOBAaHUEM;

YMEHUE KPUTHYECKH OLEHHBATh M HHTEPIPETUPOBATh HHGPOPMAIMIO OHOIOTHYECKOTO
COJICpKaHMs, BKIFOUAOIIYIO MICEBIOHAYYHBIC 3HAHHS U3 PA3IMYHBIX HCTOYHHKOB (CPECTBa MacCOBOM
MH(POPMAaIIUY, HAYIHO-TIOMYJISIPHBIE MaTepUabl), STHYECKUE ACTIEKThl COBPEMEHHBIX MCCIIE0BaHUNA B
OHoJIOTHH, MENIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIC M YCTHBIE COOOIIEHUs, 0600111asi OMOIOTrHUECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIH30BATh MOHATHIHBINA anmapaT OMOJIOTHH.

[IpeameTHble pe3yabTaThl OCBOCHUS yueOHoro mpeamera «buonorus» ¢ 11 knacce AOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€ W pOJM OHOJOTMHM B CHCTEME HAYYHOTO 3HAHUA
€CTeCTBEHHBIX HayK, B (OPMHPOBAaHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MHUpa W
HAyYHOTO MHPOBO33PEHUS, O BKJIAJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BHTHE
Ouostornu, PyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHS )KU3HEHHBIX 337134,

YMEHHE DPACKPBIBATH COJEp)KaHHE OMOJOTMYECKHMX TEPMUHOB M TOHATUN: BUJ, TMOMYJISALUS,
TeHO(OH], DBOJIOIHS, JBIKYIIHE CHIIBI ((PaKTOPBI) SBOJIOIUH, MPUCTIOCOOICHHOCTh OPraHH3MOB,
BU000pa30BaHUE, IKOJOTHYECKUE (aKTOPBI, IKOCUCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEAYIICHTHI,
IETH TUTAHUS, SKOJIOTHYeCcKas MpaMua, OnoreoreHos, onocdepa;

YMEHHUE M3JIarath OMOJOTHYECKUe TeopruHu (dBoronoHHast Teopus Y. JlapBuHa, cMHTeTHYECKas
TEOpHsI PBOIIOILINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apossimeBoro cxonactea K. M. bapa, yepenoBanus
TJIABHBIX HampaBieHud u myrtei spomoruu A. H. CesepuoBa, yuenus o Owocdepe B. W.
Bepnajckoro), onpenensath rpaHUIBl KX TPUMEHUMOCTH K J)KUBBIM CUCTEMAaM;

YMEHHUE BIIa/IETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTWMU: HAOJIIOJACHNE U OMMCAHUE KUBBIX
CHCTEM, TIPOIIECCOB M SIBJICHWIA, OpPraHW3alsl M IPOBEJICHHE OMOJIOTHMYECKOTO AKCIEPUMEHTA,
BBIJIBUKCHUE THUITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKIY HCCIIEIYeMbIMH BETMUYMHAMH, OOBsSICHEHNE
MOJTYYCHHBIX PE3YJIbTAaTOB, UCTIOIB30BAHHBIX HAYYHBIX TOHSATHH, TECOPUI M 3aKOHOB, YMCHHE JEJIaTh
BBIBOJIBI HA OCHOBAHHH TIOJTYYECHHBIX PE3YIIHTATOB;

YMEHHUE BBIJIENATh CYIICCTBEHHBIC MPHU3HAKH CTPOCHUS OHMOJIOTMYECKHX OOBEKTOB: BHJIOB,
TOTTYJISIIIAHA, TIPOJYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B U IKOCHUCTEM, OCOOCHHOCTH
NPOIIECCOB:  HACIEACTBEHHOW  W3MEHUYMBOCTH, CCTECTBEHHOTO  OTOOpa,  BHI000pa3oBaHUS,
MIPUCTIOCOOJICHHOCTH OpPTaHW3MOB, JEHUCTBHS JKOJOTHMYECKHX (DAKTOpOB Ha OpraHU3MbI, IepeHoca
BEIIECTB U IOTOKAa HHEPIMU B JKOCHUCTEMAaxX, AHTPOIOICHHBIX W3MEHEHHH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe;

YMEHHE MPUMEHSATh IOJYYEeHHbIE 3HAHMUSA s OOBSICHEHHS OHOJOrMYECKUX IPOLECCOB H
SIBIICHUH, JUTSI TPUHATHS NPAKTUYECKUX PEHICHHH B MOBCETHEBHON XH3HH C LENBI0 O0CCIICYCHHUS
0€30IIaCHOCTH CBOETO 37I0POBbSl U 3/10POBbsSI OKPY)KAIOLIUX JItOJEH, COOMIOIEHUs] HOPM T'PaMOTHOTO
MOBEJCHUSI B OKPY)XAIOIIEH NPUPOAHON cpele, MOHMMAaHHE HEOOXOJUMOCTH HCIIOIb30BaHUS
JOCTHKEHUHM COBPEMEHHOM OMOJIOTHH AJIsl pAllMOHAILHOTO MIPUPOOIIOIb30BAHHUS;

YMEHHUE peliaTh dJIeMEHTapHbIe OMOJIIOTHUECKUE 3a/1a4H, COCTABIISTh CXEMbI IEPEHOCA BEIIECTB
Y SHEPI'UH B HKOCUCTEMaX (LETH ITUTaHHU);

YMEHHUE BBITIOHATH JJabOpaTOPHBIE M IPAKTUYECKHE pabOThI, COOJIFOAATH MpaBwiIa MpU padoTe C
y4eOHBIM U JIa0OpaTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKHA OLEHUBATh W HHTEPIPETUPOBATh HWHPOPMAIHIO OHOIOTHYECKOTO
COJICpKaHMUs, BKIIOYAIOLIYIO [ICEBJOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX UCTOUHUKOB (CPEJICTBA MACCOBOM
WHPOpPMALINY, HAYYHO-TIONMYJISIPHBIE MaTepHajbl), pPacCMaTPUBaTh TJOOAIBHBIE HKOJOTHUECKUE
po6JIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOIIECHUS, 0000111asi OMOIOTHIYECKYIO
MH(POPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO UCIIOIH30BATh MOHATHHHBINA anmapaT OMOJIOTHH.




TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuyecTBO 4acoB

HanmeHnoBanue pa3iesioB u TeM

DJIeKTPOHHBIE (LU (PPOBHIE)

Ne ni/nt HpOrpaMMBI Beero :f;’ﬁ“::::ﬂbm’le Ea%i:::qem“e 00pa3oBaTeJbHbIE PECyPChI
bu6nuorexa LIOK
1 buornorus kax Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bubmuorexa [IOK
2 JKvBbIe cHCTEMBI M X OpraHU3aIus 1 0 0 https://m.edso0.ru/7f41c292
. bubmuorexa [IOK
3 XUMHYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 https://m.eds00.ru/7f41c292
bu6nmoreka [IOK
4 FKHM3HEACATEINLHOCTS KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 PasmHOXeHMe U UHANBHUIYAIbHOE PA3BUTHE 5 1 1 bu6nuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTE U NI3MEHUYUBOCTE 8 0 15 bu6nmmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 1 0 bu6nmmoreka [IOK
OMOTEXHOIOTHHI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Peseparoe Bpems 1 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl
bu6mmorexa [IOK
. IBOMOUHOKAs GHONOTHS d 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OpraisMbl i OKpYIOILas cpea > 0 L https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 SKOJIOTHIECKHE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7fALecTA
bubmuorexa [IOK
> Peseparioe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE INTAHUPOBAHME 10 KJIACC

Koan4yecTBo 4acoB

JJ1eKTPOHHBIE LU (PPOBbIE

N Tema ypoxa Aata Jata o0pa3oBaTe/bHbIE
n/n Beero | K.p. Ip.p.  wsyuenus = mnposegenus p
pecypchbl
but6mmoreka [IOK
1 buonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
04.09.2023 https://m.edso0.ru/863e632a
MeTo/ 161 TO3HAHUS )KUBOU TPUPO/IBL.

5 [TpaxkTueckas padora Ne 1 «Mcnons3zoBanue 1 0 05 bu6nuorexa LIOK
Pa3IMYHBIX METO/IOB MPU U3YUEHUH ' 11.09.2023 https://m.eds00.ru/863e6122
OHOJIOrMYEeCKHX OOBEKTOB

3 buonornyeckue cucremsl, poLECCHl U UX 1 0 0 bubmuotexa [IOK
U3y4YeHHE 18.09.2023 https://m.eds00.ru/863e6564

4 BxonHas KoHTposibHas paboTa 3a Kype 1 1 0 95 09.2023
buonorus 9 knacc.

HcTtopust 1 METO/IbI H3yUEHUS KIIETKH.
Krerounas Teopus. 1 0 0 Eubmorexa LIOK
5 XUMHUYECKUH COCTaB KJIeTKU. Bona u hitips://m.eds00.nu/863¢6e85
' 02.10.2023 https://m.edsoo.ru/863e674e
MUHEPAITBHBIC COJIN
bubmuorexa [IOK
6 YTaeBOAEL JIAmHaE . 0 0 09.10.2023 https://m.edso00.ru/863e6870
Bbu6nuoreka [IOK

! bemiu. Coctas u cTpocnue benon 1 0 0 16.10.2023 https://m.edso00.ru/863e6b72
depMeHThl — OMOJOTHYECKUE KaTalu3aToOPHI.

8 JlaGopatopHnas padora Ne 1 «M3yuenue 1 0 05 bu6nmoreka [IOK
KaTaJUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha ' 23.10.2023 https://m.edso0.ru/863e6b72
IpUMepe aMUIIa3bl WK KaTaaasbl)»

bu6nuoreka [IOK

o Hyxnentospie kucnotsl. AT® . 0 0 13.11.2023 https://m.edso0.ru/863e6d5c
KneTka kak 1enoctHas xuBasi CUCTEMA.

. bubmuorexa [IOK
CrtpoeHue 2yKapuoTUIECKON KIICTKH. _
10 JlabopaTtophnast pabota Ne 2 «M3y4ueHue 1 0 0.5 20.11.2023 https://m.eds00.ru/863e6ff0

CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX,

https://m.edsoo.ru/863e716c¢



https://m.edsoo.ru/863e6122
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rpuboOB U OaKTepHii 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE»

bu6nuoreka [IOK

1 O6mer BemmecTs uTH MCTa0o3M 0 27.11.2023 https://m.edso0.ru/863e766¢

bu6nuoreka [IOK

12 PorocunTes. XemocHHTes 0 04.12.2023 https://m.edso00.ru/863e7c98

. bu6nuorexa [IOK

13 DuepreTiieckuii 0omen 0 11.12.2023 https://m.edsoo.ru/863e7aae

14 KonTtponbHas paboTta 3a 1 momyrosue. 0 18.12.2023
JKu3HEeHHBIN UK KIETKHU. JIeTeHne KIeTKH.

M . JIab 6ota Ne 3
15 ((If;g;IOHzHEEa;I(/)Igg??: ll: lﬁiax KOHYHKA 0.5 Bubmorexa LIOK
' 25.12.2023 https://m.edsoo.ru/863e7dc4
KOpEIlIKa JTyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

16 buocunres 6enka. Peakiiys MaTpuuHOTO 0 bubmuotexa [IOK
CHHTE3a 15.01.2024 https://m.edso0.ru/863e796e

bubmuorexa [JOK

17 Tpancims — Ouocumtes beka 0 22.01.2024 https://m.edsoo.ru/863e796e

bubmuorexa [JOK

18 Hexterouneie opubl KH3HH — BHPYCEI 0 29.01.2024 https://m.eds00.ru/863e7540

bu6nmmoreka [IOK

19 @OpMBI pa3sMHOKEHHSI OPraHU3MOB 0 05.02.2024 https://m.eds00.ru/863e81b6

T https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK

20 Meiios 0 12.02.2024 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnogotBopenue. JlabopaTopHas padota Ne 4 05 bubnmoreka [JOK
«M3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha ' 19.02.2024 https://m.edso00.ru/863e81b6
TOTOBBIX MHKPOIIpEapaTax»

29 O06o0menue 3HaHui 110 TeMe "YKu3HCHHBIH 0 bubmuorexa [IOK
ITUKJT KJIICTKH'". 26.02.2024 https://m.edso0.ru/863e8436

23 NupuBuayanbHOE pa3BUTUE OPTAHU3MOB. 0 bubnuoreka [IOK
['eHeTKa — HayKa O HACJIEJCTBEHHOCTH U 04.03.2024 https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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HU3MEHYHUBOCTH

o4 3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB. 1 0 bubmuotexa [JOK
MoHOTrnOpUIHOE CKPEIMBAHHE 11.03.2024 https://m.eds00.ru/863e8878

o5 JurubpuiHoe ckpemuBaHue. 3aKOH 1 0 bu6nuoreka [IOK
HE3aBHCHMOT'0 HACJIEOBAHMS IPU3HAKOB 18.03.2024 https://m.edsoo0.ru/863e89a4
CuenieHHOE HacIeI0OBaHNUE IPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue
26 pCSyJ'II;TaTI())B M(})HOFI/I6pI/IIIHOFO I/}IILI 1 0.5 brbimorera [IOK
02.04.2024 https://m.edso0.ru/863e8c60
JTUTHOPHUTHOTO CKPEIMBAaHUS Y NPO30(UITBI HA
TOTOBBIX MUKPOIIpenapaTax»

97 I'enetuka nona. HacnenoBanue npu3HaKkoB, 1 0 bubnmnoreka [IOK
CLEIJICHHBIX C MOJIOM 08.04.2024 https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencTeenHas
n3MeHYuBOCTh. JlabopaTopHas pabota Ne 6.

28 N3yuenue MOI[H(i)HKaIIDIHOPIIjHOfI II;SMGHIII/IBOCTI/I 1 0.5 bubmiorexa LIOK

’ 15.04.2024 https://m.edsoo0.ru/863e8efe
MOCTPOCHHE BapUAIIOHHOTO psifa U
BApUALIMOHHON KPUBOI»
HacnencteHHass "3BMEHYHBOCTb.

29 JlabopaTtopnast pabota Ne 7. «Ananus 1 05 bubnmoreka [IOK
MyTaluii y Jpo30(QHIIbl Ha TOTOBBIX ' 22.04.2024 https://m.edsoo.ru/863e8efe
MHUKpOTpenapaTaxj»

but6mmoreka [IOK

30 T'enernia venoseka . 0 29.04.2024 https://m.eds00.ru/863e8d78
PesepBHbIii ypok. O60011IEHHE 1O TEMe

31 «HacnencTBeHHOCTh M N3MEHYHUBOCTD 1 0 06.05.2024
OpraHU3MOBY

30 ITpomexyTouHasi KOHTpOJIbHAsA paboTa 3a Kype 1 0 bubnuorexa LIOK
buonorus 10 knacc. 13.05.2024 https://m.edso0.ru/863e9214

33 Cenekius Kak HayKa M nporecc. MeTobl u 1 0 bu6nnoreka [IOK
JIOCTHKEHUS! CEJIEKIIMN PACTEHUHN U )KUBOTHBIX 20.05.2024 https://m.edso00.ru/863e9214

bubmuorexa [IOK

34 buoTexHosorNs Kak oTpaciib IpOM3BOACTBA 1 0 https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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11 KVIACC

N ema ypoka Koxmecreo 1acon Aata Mara DJieKTPoHHBIE NH(POBLIE
n/n Bcero | K.p Ip.p | u3ydyeHusi THPOBEICHHUS | oOpa3oBaTe/IbHbIE PECYPChI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUs 1 bubnnorexa [JOK
https://m.edsoo.ru/863ea20e
5 HcTopus pa3BuTHs peacTaBieHuil 00 1 bu6mmorexa LIOK
SBOJIIOLIAN https://m.eds00.ru/863e9570
bubnunorexa LIOK
3 Muipooportions 1 https://m.edsoo.ru/863e9cle
[Nomynsityst Kak 3JieMEeHTapHasi eqUHUIA BUIA
u sBosronuu. JlabopaTtopHnast pabora Ne 1 bu6mmoteka [JOK
4 1 0.5
«CpaBHEHHE BUOB 110 MOPPOIOTUICCKOMY https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JIBmoKymiue cuibl (3JeMeHTapHbIe (PakToOph) 1 bubnmoreka [JOK
DBOJIIOIAHT https://m.edsoo.ru/863e9da4
. bubmmoreka [IOK
6 EctectBennslit 0T00p 1 ero (hopmbl 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbTathl 5BOMIOIME: MPUCTIOCOOIEHHOCTD
OpPraHU3MOB M BH000pa30BaHUE. Bu6miorexa LIOK
7 JlaGoparopnas pa6ota No 2 «OHI/IC&I-'I.I/IG 1 0.5 httos://m.edsoo.ru/863eSfde
MPHUCTIOCOOJICHHOCTH OpPraHnu3Ma 1 e€
OTHOCHUTEIILHOTO XapaKTepay»
8 Hanpapnenust u myTu MaKpOo3BOJIIOLNH 1 bubamorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOTIOITUN 1
10 HcTopus sxn3HM Ha 3emiie U METOABI €€ 1

HU3YUCHUA



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

but6mmoreka [IOK

11 ['unoTe3bl NPOUCXOXKICHUS KU3HU Ha 3emiie
P a https://m.edso0.ru/863ea5a6
Pa3zButue xu3nu Ha 3emIie 1o 3pam u bu6muoreka [IOK
12
nepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOIOIUH PACTUTEIHLHOTO U
13 *HUBOTHOTO MHpa. [IpakTuueckas pabora Ne 1 05 bubnmoreka [JOK
«M3yueHne UCKOMaeMbIX OCTATKOB PACTCHUHN U ' https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIASX)
14 CoBpeMeHHast cucTeMa OPraHuYecKOro Mupa bubamorexa [IOK
P P P https://m.edsoo.ru/863ea48e
but6mmoreka [IOK
15 DBOJTIOIHS YeJI0OBEKa (aHTPOTIOTEHE3
i (anTp ) https://m.edso0.ru/863eac2c
bubnunorexa LIOK
16 BIDKYIIIE CHIIBI ((DaKTOPBI) aHTPOIIOTeHE3a
Jlewicym (@ PEI) aHTP https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUHU YETIOBEKA
UYenoBeueckue pachl M MPUPOIHBIE aTanTalluu bu6mmoreka [IOK
18
YEJI0BEKa https://m.edso0.ru/863eaea2
PesepBHelIit ypok. O600IIEHHE 10 TEMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE )KU3HH Ha
3emie»
20 DKoJoTHs Kak HayKa
bub6naunorexa LIOK
21 Cpenbl 00uTaHus U SKOJIOrHYecKrue (paKkTopbl
pea ¢ P https://m.edsoo.ru/863eafec
Abuotnueckue daktopsl. JlaboparopHas
pabota Ne 3. «Mopdonornyeckue
. bubmnoreka [JOK
22 0COOEHHOCTH pacTEeHUI U3 pa3HBIX MECT 0.5

obutanusy. JlaboparopHas pabota Ne 4.
«BrnusiHue cBETa HAa POCT M Pa3BUTUE YCPCHKOB

https://m.edso0.ru/863eb10e



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

KoJICyCa»

bubnuotexa [JOK
23 bromieckue daxToper 1 https://m.edsog ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKHU TOMYIISIINH.
24 [IpakTnueckas pa60Ta“N9 2 «llopcuér 1 05
TUIOTHOCTH TIOTTYJISIIIUH Pa3HBIX BUIOB
pacTeHui»
25 Coo0riecTBa OpraHu3MoOB — OHOIIEHO3 1 ﬁ;}iﬁjﬁtﬁ;?ﬁg 63ehd6a
bubnuoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 httos://m.e dsoi—.[ru 1863eh46a
OCHOBHBIE TTOKa3aTeJIN YKOCUCTEMEI.
27 Dxonorunueckue nupamuasl. CBoiicTBa 1 bubmmorexa LOK
sxocHcTeM, CyKiecous https://m.edsoo.ru/863eb5fa
28 [TpupogHBIE SKOCHCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riobanbHas sxocucTeMa 3eMin 1 ]EEEIZH;;T:;;E?U}; 63ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEpPHI 1 E’[I;I:snll;ﬁfcli(six])lrou}; 63ebd16
32 YenoseuecTBo B Ouocdepe 3emin 1
33 CocymiecTBoBaHNE IPUPOJIBI U YEIIOBEYECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O000IICHHE TEMBI 1
«Co00111ecTBa ¥ 3KOJIOTHYECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 55

I[TPOTPAMME



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

YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O ITIPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

J.K.benses, I'.M.Ipimimuiia, u ap.; nox penakuueii [1.K.bensesa, I.M.Apimmuia. buonorus, 10 —11
knacc/ AkimonepHoe obmiectBo «M3marensctBo «lIpocBerienue;

METOJUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

KonTponbHo-uzmepurensusie Matepuaisl. buonorus 10-11 knaccsl. Mocksa. "BAKO". 2017r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

https://resh.edu.ru/
https://iu.ru/?admitad_uid=ec27b85f15865ac360411386f508d3c4&utm_source=admitad
https://fipi.ru/

https://www.google.com/url?g=http://www.ebio.ru/index-
1.html&sa=D&ust=1604341088413000&usg=A0vVaw3MIpr317gAt5aol)9657Rr

https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=A0vVaw21ledlJW
HbuUgE8XDPzx02y

https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088414000&usg=A0vVawl1lh-
GUP8onrP7hpdXHZPMt

https://www.google.com/url?g=http://www.virtulab.net&sa=D&ust=1604341088415000& usg=A0vVaw2B8B_kKHitSj
Kwa-VQnO1R

https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk
6sW8QuplAjX

https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1604341088416000&usg=A0OvVawlWUI
bHFzdExuuM5yzdraFx

https://www.google.com/url?q=http://biology-
online.ru/&sa=D&ust=1604341088417000& usg=A0vVaw3LvIs9cQhCFFSUpYgJx4I8

https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000& usg=A0OvVaw1T4MVm8sAZ5MraP
p9KfWfo

https://www.google.com/url?q=http://www.ancientbeasts.ru/&sa=D&ust=1604341088419000& usg=AOvVaw1GplJRIg
AJITIxxtPJ-yr)_



https://www.google.com/url?q=http://www.ebio.ru/index-1.html&sa=D&ust=1604341088413000&usg=AOvVaw3Mlpr317gAt5aoIJ9657Rr
https://www.google.com/url?q=http://www.ebio.ru/index-1.html&sa=D&ust=1604341088413000&usg=AOvVaw3Mlpr317gAt5aoIJ9657Rr

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOIECCA

YYEBHOE OBOPY/IOBAHHUE
KonTponbHo-u3MepurensHbie MaTepuansl, yaeonuk buonorus 10 knace, buosnorus 11 knacc..

OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX
PABOT, JEMOHCTPALINI
OKpaH, MyIbTUMEAUUHBIA TPOEKTOP, JIyIa, MUKPOCKOII, YYCHUYECKHI HabOp AJIs1 IPOBEICHUS

1ab0paTOPHBIN UCCIICTOBAHUI







