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IHOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl 0 OUOJIOTUU TEOPETHUECKYIO OCHOBY JJISl OMpEesIeHUs MOAX0A0B K (P OPMUPOBAHUIO COJIEPKAaHUS yueOHOTO
npeamera «buonorus» cocraBunu: kKoHuenryaibHbie noioxkenus GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIeH, COJEp>KaHUsl, Pe3yIbTaTOB
o0y4yeHus U TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBITYCKHUKOB, TMOJOKEHUS 00 OOIIMX IENAX W MPUHLIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obuiero odpasoBanus B Poccuiickoit denepannn, a Takke MOJIOKEHUS O crienupuke OMoIoruu, e€ 3HaYeHUH B
MO3HAHUM KUBOW MPUPOABI U OOECIeYeHUH CYIIECTBOBAHUS uejIoBeuecKoro oodmiectBa. COrjacHO Ha3BaHHBIM IOJOXKEHHSIM, OIpPEIeIeHbI
OCHOBHBIE (DYHKITH MTPOTPaMMBbI 110 OHOJIOTHH U €€ CTPYKTYpA.

[IporpamMma mo Ouonoruu Ha€T TPEIACTABICHHWE O IEsX, 00 oOImiel crpaTerud OOYYCHHS, BOCIHUTAHUS W Pa3BUTHS OOyUYAIOUTUXCS
cpeacTBamMu yuebHoro npeameta «buonorusy», onpeaenseT o0s3aTenbHOe TPEIMETHOE COJIepKaHne, ero CTPYKTYpyY, pacipeaeseHue o pa3aeinam
U TeMaM, PEKOMEHIyeMYIO MOCJeI0BaTeIbHOCTh M3Y4YeHHs Y4eOHOro Marepuaia ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3EH,
JIOTHKH 00pa30BaTeIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yYatOMIMXCsl.

B mporpamme mo OHONOrMHM TakXe YYHTHIBAIOTCS TpeOOBaHMA K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM
pe3ynbrataM 00y4yeHus B (POPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOW JI€ATEIbHOCTH/YUeOHBIX ACUCTBUN OOYyYaromMXcs IO
OCBOEGHHUIO COJIep:KaHUs OMOIOTHYECKOT0 00pa30BaHUsI.

B mporpamme o 6uosnoruu (10—11 xmaccel, 6a30BbIii ypOBEHb) peaTn30BaH MPUHIUI MPEEMCTBEHHOCTH B H3yYeHUU OHOJIOTHH, OJaronaps
yeMy B HEW MPOCMAaTPUBAETCSI HAIPABICHHOCTh HA PAa3BUTHE 3HAHUH, CBSA3aHHBIX C (DOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LIEHHOCTHBIX OpPUEHTAIMI JIMYHOCTH, 3KOJOIMUYECKOTO MBILIUIEHUS, MPEJICTaBIECHUH O 3J0pOBOM 00pa3e >KU3HU U OEpe’KHbIM OTHOLICHHEM K
OKpy’Karomiel npupoanoil cpeae. IloaTomy Hapsay ¢ m3ydeHHeM oOIIEOMOJIOrMYECKHX TEOpUM, a TakKe 3HAHUH O CTPOEHUM KHUBBIX CHUCTEM
pasHOro paHTra M CYNIHOCTH OCHOBHBIX IMPOTEKAIOMIMX B HUX TPOIIECCOB B MPOTpaMMe IO OWOJIOTHH YJIEJIEHO BHUMAHHE HCIIOJIb30BAHHIO
TIOJTyYCHHBIX 3HAHWN B MOBCEIHEBHOW YKU3HU ISl PEIICHHUS TMPUKIATHBIX 33734, B TOM 4YHCIe: MPO(UIAKTUKH HACIEICTBEHHBIX 3a00JIeBaHUN
YeJI0BEeKa, MEJUKO-TeHETHUYECKOr0 KOHCYJIbTUPOBaHMS, 0OOCHOBAHUS YKOJIOTHYECKU 11€J€CO00pa3HOro MOBEACHUS B OKPYKaIOLIeW MPUPOIHOM
cpeze, aHallu3a BIMSHUS X035 CTBEHHON JIesITeIbHOCTH YelIOBeKa Ha COCTOSTHUE MPUPOIHBIX M MCKYCCTBEHHBIX HKOCUCTEM. Y CUIIEHUE BHUMAHU S
K TIPUKJIATHON HAINIPABIEHHOCTH y4eOHOTOo mpeaMeTa « BHonmorusy» mpoAUKTOBaHO HEOOXOAMMOCTBIO 00ECTICYCHHUST YCIIOBHH ISl peIIeHHs OJTHON
W3 aKTyaJbHBIX 3a7a4 IIKOJIBHOTO OMOJOTHYECKOTO 00pa3oBaHMs, KOTOpas mpenanosnaraer (OpMUPOBAHHE Yy OOYyYarONIUXCS CIOCOOHOCTH
alanTHPOBATHCS K U3MEHEHUSIM IMHAMHYHO PAa3BHBAOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oomero o0pa3oBaHUs 3aHMMaeT BakHoe MmecTo. OHa obecneunBaeT (OPMHUPOBAHHME Yy OOYHAIOLIMXCS
NPEJCTaBICHUNA O HAy4YHOH KapTHHE MHpa, pacuiupseT U o0O0O0IIaeT 3HAHUS O >KUBOM MpUpOJe, €€ OTIMYUTENIbHBIX MPHU3HAKaX — YPOBHEBOMH
OpTaHU3aIMH 1 IBOJIOIHH, CO3AET YCIOBHS JUTS: TTO3HAHUS 3aKOHOB YKHBOH MPHUPOIBEI, (HOpMUPOBaHHS (DYHKIIHOHATEHON TPAMOTHOCTH, HAaBBIKOB
3I0OPOBOTO M O€3011acHOTO 00pa3a )KU3HH, IKOJIOTHYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K JKUBOW MPUPOIE U YEITOBEKY.

Bonbiioe 3HaueHue OMONIOTUS MMEET TakXe I peIleHUs] BOCIMTATENBHBIX M PA3BUBAIOLIMX 3a/a4 CPEIHEro oO0Iero oOpa3oBaHMA,
colpanu3anuy odyvaronmxcs. M3ydyenne O6uonoruu obecriednBaeT yciaoBus A (GOPMHUPOBAHUS MHTEIUIEKTYyalbHBIX, KOMMYHUKAIIHOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KyJIbTYpPbl, CIIOCOOCTBYET WHTErpaluy OWOJIOTMYECKUX 3HAHHUM C MPEICTaBICHUSIMH U3 JPYTHX
y4eOHBIX MPEAMETOB, B YACTHOCTH, (pU3MKH, XUuMUH U reorpaduu. Ha3BaHHbIe MOT0XKEHUS O MpeAHa3HauYeHUU yueOHoro npeamera «buonorus»
COCTaBHJIM OCHOBY JUISI OTIPEICTICHUS TOX0/10B K OTOOPY U CTPYKTYPHPOBAHUIO €0 COJIEPKaHMsI, IPEACTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.



OT10op coxmepkanus ydyeOHOro mpeamMera «buonorus» Ha 06a30BOM ypOBHE OCYLIECTBIEH € MO3UMLUHN KyJIbTYpOCOOOPAa3HOIo MOAXOJa, B
COOTBETCTBHH C KOTOPHIM O00yYaroIuecs JOJKHBI OCBOUTh 3HAHUS U YMEHHUs, 3HaUMMBbIe 17151 (POPMUPOBAHMS OOILEH KyJIbTYphl, ONPEAEISIOIINe
aJIeKBaTHOE IIOBEJICHUE YEJIOBEKAa B OKpY’Karolled NpUpoAHOil cpele, BOCTpeOOBaHHBIE B MIOBCEIHEBHON JKU3HU U MPAKTUYECKOM JEesITeIbHOCTH.
Ocoboe MecTo B 9TOW CHCTEME 3HAHWH 3aHMMAIOT 3JEMEHTHI COAEP)KaHUs, KOTOPBIE CIyXaT OCHOBOW Ui (hOPMUpPOBAHMS NPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHE MHUpPA M IEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOUIMX T'YMaHHM3alUU OMOJIOTHYECKOTO
oOpa3oBaHHs.

CTpyKkTypupoBaHHE COAEp)KaHUs y4eOHOro Marepuaia B IporpaMme IO OMOJIOTMU OCYLIECTBICHO C y4€TOM NPUOPUTETHOTO 3HAYEHUS
3HaHUI 00 OTIMYUTENILHBIX OCOOCHHOCTSAX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpPraHU3aIMH U IBOJIOIHMUA. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yaebHoro npenMera «bHOJOTHsS» BBIACICHBI CIEAYIOIINE COAEp)KaTeNbHbIe JMHUM: «buonorus kak Hayka. MeToabl HAyYHOTO MO3HAHUM,
«Krnetka kak Ouosormueckas cucrema», «OpraHu3m Kak Ouojoruueckas cucrema», «CucreMa M MHOroodpaszue OpraHMYECKOro MHUPay,
«OBOJIONMSL KUBON MPUPOJIBDY, « IKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp wn3yuyenuss yueOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE — OBJIaJCHHE OOYYaIOLIMMUCS 3HAHUSMH O CTPYKTYPHO-
(YHKIIMOHATLHON OpraHU3alMH KUBBIX CHCTEM Pa3HOTO paHra W MpHOOpETeHHE YMEHHUN HCIOB30BaTh 3TH 3HAHUS JUIS TPAMOTHBIX JCHCTBHHA B
OTHOILIEHUU OOBEKTOB >KUBOM MPHUPOJIbI U PEIIEHUS Pa3IMYHbIX KU3HEHHBIX MPOOIEM.

JlocTuKeHHe LesIn U3y4eHHs yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIeUMBACTCS PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHHUH O OMOJIOTMYECKUX TEOPHSX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, MIIOTE3ax, IpaBHIIaX,
CIIy’KallluX OCHOBOM JUIsl (pOpMHpPOBAHUS NMPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METO/AAaX HAy4YHOI'O MO3HAaHMS, CTPOCHHH,
MHOTr000pa3sui U O0COOEHHOCTSX MHMBBIX CHCTEM DPAa3HOTO YPOBHS OpPraHU3alMM, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEOBAHUSAX B
Onooruu;

(dbopMrpoBaHHe y 00y4aroIKXCsl TO3HABATENIbHBIX, HHTEJJIEKTYyaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B MpoLlecce aHalIn3a JaHHbIX 0 MyTSIX
pa3BUTHA B OMOJIOTUN HAYYHBIX B3IJISJ0B, U U MOJXO0/I0B K U3YUYEHHUIO KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluy;

CTaHOBJIEHUE y 0Oydarouuxcsi oOueil KylabTyphl, (GYHKIHOHAIBHON IPaMOTHOCTH, pa3BUTHE YMEHUI OOBSACHATH M OLEHUBATH SIBICHUS
OKPY’KalOIIero MUpa >KUBOM MPHUPO/Ibl HA OCHOBAHUM 3HAHUI U OIIBITA, ITOJyYEHHBIX IPU U3yUYE€HUH OMOJIOTHH;

(¢bopMHpoBaHHE y 00yYaroIIMUXCsl YMEHUHM WILIIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUM B NMPAKTUYECKOM AESITEIbHOCTH YelIOBEKa,
Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHBOM MPUPOIBI, HEOOXOAWMOCTH OEpeXHOTO OTHOIIEHHS K Hew,
COOJIIOICHUSI STUUECKUX HOPM IIPH MPOBEACHUN OMOJIOTHUECKUX MCCIIE0BAHMIA;

OCO3HAaHHE LEHHOCTH OWOJIOTMYECKUX 3HAHWM 7 MOBBILICHUS YPOBHS AKOJOTMYECKOM KyJIbTyphl, s (OpPMUPOBAHHS HAyIHOTO
MHPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MMOBCETHEBHOM KU3HM JUIS OLIEHKH TOCJIECTBUNA CBOCH NEATEIHLHOCTH 110 OTHOILEHHIO K
OKpY’Kalollel cpesie, COOCTBEHHOMY 3/10pOBbI0, 0O0CHOBAaHHE U COOJIIOICHHE Mep MPOPUIAKTHUKH 3a00JI€BaHHA.

B cucreme cpennero ob6mero oopa3zoBanus «buonorus», nzydaemasi Ha 6a30BOM ypOBHE, SIBIIETCS 00sS3aTEIbHBIM yY€OHBIM ITPEIMETOM,
BXO/ISIILIUM B COCTaB IpeMeTHON 00acTu « EcTecTBEHHO-HayuUHbIE IPEAMETHD».

s u3ydeHust Ouojorud Ha 0a30BOM ypOBHE cpefHero odumiero obpasoBanusi orBoauTcs: 68 yacoB: B 10 kmacce — 34 gaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hefeno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHM C OOLIECTBEHHBIMU, TEXHUYECKUMHU U IPYTMMH €CTECTBEHHBIMH HayKamu, (uuiocodueid, STUKOI,
ACTETUKOM 1 mpaBoM. Posb Ouosoruu B GOpMUPOBAaHUN COBPEMEHHOW Hay4YHOI KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Metoabl TO3HAHUS JKUBOW TPHPOIABI (HAOMIOACHUE, OHKCIEPUMEHT, OINKCAaHHe, W3MEpEeHHe, Kiaccu(uKauus, MOJCIUPOBAHHE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdeMmoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon nu ®@. Kpuxk.

TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOJIBDY.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

[IpakTuueckas padbota Ne 1. «Mcnonap30BaHUE pa3TUYHBIX METOJIOB MPU U3YUEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

JXKussie cuctempl (OMOCHCTEMBI) KaK IPeAMET U3ydeHust Onoaoruu. OTINYne )KUBBIX CUCTEM OT HEOPTaHUYECKOHW MPHUPO/IBI.

CaoiicTBa OuMocHucTeM M UX pa3HOOOpaszue. YPOBHH OpraHH3alMU OMOCHUCTEM: MOJICKYJISIPHBIN, KIETOYHBINH, TKAHEBBIA, OPraHU3MEHHBIMH,
MOMYJISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTe01IeHOTHYECKH i), OrochepHbIit.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HUY, « Y POBHHM OpraHU3aLUH KUBON IPUPOIBI».

O6opynosanue: Moaens Monekynbsl JJHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJICTKH.

XUMHYECKUH COCTaB KJIETKU. XUMHUECKHUE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEHThI. Bosia 1 MUHEpallbHbIE BEIIECTBA.

@OyHKIMH BOJbI U MUHEPAIbHBIX BELIECTB B KieTke. [loanepxanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHHe O€iIKOoB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HesameHumble M 3aMEHUMBIE aAMHHOKHUCIIOTBHI.
AMUHOKUCTIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOW MOJEKYyNbl (TMEpBUYHAsI, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYypa).
XUMHYECKHE CBOMCTBA OeNKOB. bronorndyeckne GyHKIIMN OEITKOB.

®depmeHTHl — Ouonormyeckue kKatanmzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM IEHTP, cyOcTparHas crnenududHoctb. KodepMmeHTHI.
Buramunsl. OTinnyus GepMeHTOB OT HEOPTaHMUECKUX KaTaln3aToOpPOB.

VYraeBoasl: MOHOCaxapuasl (TII0K03a, pubo3a U Ae30Kkcuprdo3a), Jucaxapuabl (caxaposa, JJaKTo3a) U MoIrucaxapu sl (Kpaxmal, TIIHMKOTeH,
nestoo3a). buonoruueckue GyHKIMU YIII€BOJOB.

Jlunuaer: Tpurnuiepuabl, dochomunuapl, crepounsl. [ 'uapoduibHO-THAPOGOOHBIE CBOWCTBA. buonornyeckue QyHKIUWA JTUTHIOB.
CpaBHeHHE yrieBo0B, OCIKOB U JIUIUA0B KaK UCTOYHUKOB SHEPTHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyknmeoruasl — MoHOMepbl HykJIeMHOBBIX kucioT. Crpoenue u ¢ynkiuu JIHK. Crpoenue u
¢byukaun PHK. Buast PHK. AT®: crpoenue u pyHKIMH.



[utonorus — Hayka o kietke. KineTtouHnas Teopusi — mpuMep B3auMOJICUCTBHS UeH W (aKTOB B HAYYHOM TMO3HAHWU. METO/Ibl M3yUYeHUs
KJIETKU.

Knerka kak menoctHas kuBas cucrema. OO0mue npu3Haky KJIETOK: 3aMKHYTasi HapykHas MemOpana, mosiekynbl JJHK kak remernueckuit
anrmapar, cucTeMa CUHTe3a Oelka.

Tumnsl K1eTok: sykapuoTHUecKas u npokapruotuyeckas. OcoOEHHOCTH CTPOEHUS MpOKapHuoTHUeCKor KkileTKu. Kierounas cTteHka OakTepuil.
CrpoeHune 3ykapuoTHuuecKoi kieTku. OCHOBHBIC OTIMYHUS PACTUTEIHHOMN, )KUBOTHOW U TPUOHOHN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KIJIETOYHAs CTEHKa, TJHMKOKamuKc, ux ¢(yHkmuu. [lnasmarmueckas memOpana, e€ cBoiicTBa U
¢yukuuu. Iluromnazma u e€ opraHouisl. OnHomeMOpaHHble opraHouzbl kietku: OIIC, anmapat ['ombmxku, ausocomsl. [losryaBTOHOMHBIE
OpPraHOM[Ibl KJIETKU: MUTOXOHAPUH, IacTusl. [Ipoucxoxaenne Mutoxouapuil u miactua. Buael ninactun. HememOpaHHbIe OpraHOM bl KIETKU:
prOOCOMBI, KIIETOYHBIN IIEHTP, LICHTPHOJIN, PECHUYKH, XI'YTHKH. OYHKIIMU OPraHOMA0B KIETKU. BKitoueHus.

Snpo — perynsaTopHbli HeHTp KiIeTku. CTpoeHue siipa: siiepHast 000J04YKa, KapuoIia3Ma, XpoOMaTHH, sIIPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yuinkunc, P. ®panxinn, K. M. bap.

Juarpammsbl: «PacrpenesneHne XMMHUYECKMX 3JIEMEHTOB B HEXUBOM Ipupoae», «PacrpeneneHne XMMHUYECKMX 3JIEMEHTOB B KUBOHU
IIPUPOAL».

Tabnuuel u cxemsl: «Ilepuonuueckas TabnuLIa XUMHUECKUX 3JIEMEHTOBY, «CTpoeHHE MOJIEKYJIbl BOJb», «bruocunres 6enka», «CTpoeHue
MoJieKkynbl Oenka», «Ctpoenue ¢epmentayn, «Hykneumnossle kucnotel. JJHK», «Crpoenne monexynsr AT®», «CtpoeHue sykapHOTHYECKON
KIeTKn», «CTpoeHHe >KMBOTHOM KIeTKu», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHHe NpOoKapHOTHYECKOM KieTkn», «CTpoeHue sapa
KIIETK», « YTIEBOABDY, «JIMmuab.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE Ul MPOBEACHUS HAONIOJCHUNA, M3MEpPEHHH, 3KCIIEPUMEHTOB, MHKpONpenapaTsl
PaCTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATILHBIX KIETOK.

JlaGopaTopHble U IPaKTHYeCKHE PadOThI:

JIaGopartophas pabota Ne 1. «/3yueHne kaTaIMTHYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIa3bl MM KaTajas3bl)».

JlaGoparopnast pabota Ne 2. «l3yueHHe CTpOEHHUS KIETOK pacTeHUH, XHMBOTHBIX M OakTepuil MOJ MHKPOCKOIOM Ha TOTOBBIX
MUKpOTpenaparax U UX OMUCaHUE.

Tema 4. ’KusHenesATeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaO0IU3M. AccuMmiALuUs (TMJIaCTUYECKU OOMEH) M JAUCCUMMIISALMS (SHEPreTHUYeCKuid OOMeH) — JIBe CTOPOHBI
eIMHOTO TMpoliecca MeTabonu3Ma. Poiib 3aKOHOB COXpaHEHUs! BEIIECTB U YHEPTUU B TOHUMAHUU METAab0IHU3MA.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIN U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BELIECTB U NMPEBPAILIEHUU SHEPTUU B KIIETKE.

®dortocunTte3. CBeToBas u TeMHOBas ¢as3wl ¢oTocunre3a. Peakiun dorocunreza. DPphekTuBHOCTh (PoTOCHHTE3a. 3HaUueHHEe (POTOCHHTE3a
IUIs1 )KU3HU Ha 3emiie. BinusiHue ycnoBuii cpeibl Ha (GOTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €TI0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HaueHnEe XeMOCHHTE3a JIJIs )KU3HHU Ha 3eMIle.



DHepreTudeckuii oOMeH B KkieTke. Paciieniennue BemecTB, BbICICHUE U aKKYMYJIUPOBAaHUE SHEPTUU B KIIETKE. DTalbl SHEPreTHUYECKOr0
oomena. I'nmmukonus. bpoxkenwe u ero Buuel. KucnopomHoe oxucieHwe, Wi KJIeTO4HOe JbixaHue. OkuciauTenbHoe (GochopuimpoBaHHe.
D PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakiiun matpuyHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus renernueckoid nHpopManuu B KieTke. [ eHeTHIECKU KO
U ero cBoiictBa. Tpanckpunus — MatpuuHblii cuate3 PHK. Tpancnsanus — GuocunTes Oenka. DTansl TpaHcaanuu. KogupoBaHue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Hexknerounsie ¢popmbl sxu3HN — BUpychl. Mctopust otkpeiTus Bupycos (/1. 1. BanoBckuit). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO ITHKIA
BHpYycoB. baktepuodaru. bonesnu pacteHuil, )KMBOTHBIX W YEJIOBEKA, BhI3bIBa€MbIe BUpycamH. Bupyc mmmyHonedunmra yenoeka (BUY) —
Bo30yauTens CIIMa. OOpaTHas TpaHCKpHUIIIKS, peBepTaza u uHTerpasa. [IpodriakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumnu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxembl: «Tunbl nutanus», «Metabonauzm», «MUTOXOHAPUSNY, «DHEPreTUYECKuil oOMen», «Xioportact», «DOTOCHHTE3Y,
«Ctpoenne JJHK», «Ctpoenue u ¢pyHkimonupoBanue reHa», «Cunres oenkay, «'enetudeckuii kony, «Bupyce», «baktepuodarn», «CtpoeHue u
*u3HeHHbIH K Bupyca CIIN/1a, 6akrepuodaray, «Permukarus JJHK».

Ob6opynoBanue: Moaenu-anmuukauuu «Yasoeune JJHK u tpanckpunuusy», «buocunres 6enkay, «CTpoeHHE KIETKW», MOJEIb CTPYKTYpPBI
JIHK.

Tema 5. PasMHOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslil nuKI, WK XKU3HEHHBIM LUK KieTku. MaTepdasza u muros. Ilponeccsl, npoTekatoniue B uHTepdase. Permukanus — peakus
matpuyHoro cunre3a JJHK. Crpoenne xpomocoM. XpoMOCOMHBIM HabOp — KapHOTHUIl. J{MIJIOWIHBIMN U TaruIOWAHBI XPOMOCOMHBIE HAOOpBI.
Xpomarusl. [luTonorndyeckrie OCHOBBI pa3MHOXEHUS U HHAUBUYaIbHOIO PAa3BUTHUS OPIaHU3MOB.

Henenune knetku — muto3. Cragum mutosa. [Iponeccsl, npoucxoasiue Ha pa3HbIX CTaAUSIX MUTO3a. bUONOrMYecKnii CMBICIT MUTO34.

[IporpamMmmupyemas rudesnb KJIeTKH — alornTo3.

@®opMbl pa3MHOXKEHHS OpPraHU3MOB: O€cCrojioe U 1ojoBoe. Buasl Gecroioro pa3MHOXKEHMs: JAEJICHHE HaJlBO€, MOYKOBAaHUE OJIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHMPOBAaHHWE OPraHU3MOB, €10 3HAYCHHE JJIS CETIeKIIHH.

[TonoBoe pa3MHOXEHHE, €T0 OTINYUS OT OECIOI0ro.

Metios. Ctaguu meno3a. IIpoueccsl, mpoucxoasmue Ha cTaausax meiosa. Ilosegenune xpomocom B Meriose. KpoccnHrosep. buonornueckuit
CMBICII ¥ 3HAYE€HHE MeWo3a.

["ameTorenes — mporiecc 00pa3oBaHus MOJOBBIX KIETOK Y )KMBOTHBIX. [10JI0BBIE jKene3bl: CEMEHHUKU U AMYHUKUA. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30m, sifleKieTka) — crepMaTorenes u oBoreHe3. OcoOEHHOCTH CTPOCHMS SHIEKIETOK U CIIepMaTO30HI0B.
OmnonorBopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). DOMOpPHOHAIbHOE pa3BUTHE (AIMOpHOreHes). DTarbl IMOPHOHATIBHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHUE, racTpyisuus, opranorenes. [loctamOpruonansHoe pazputue. TUIIBI TOCTIMOPHOHATIBHOTO Pa3BUTHUS: MPAMOE, HEMPSIMOe
(mmanHOYHOE). BnusiHMe cpebl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:



Tabmuupl u cxembl: «DOpMBI Pa3MHOKEHHUSI OPraHU3MOBY», «JIBOIHOE OIUTOJAOTBOPEHUE y IIBETKOBBIX pacTeHui», «BereraTuBHOE
pa3MHOXKEHUE pacTeHui», «Jlenenuwe kietku Oakrepwit», «CTpOCHHE MOJIOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIIeTOUHBI LUK,
«Pemmukanua JHK», «Mwuto3», «Meito3», «IIpsimoe u Hempsmoe pa3zButue», «l'amMeToreHes y MIEKONMUTAIOIIMX U 4eloBeKa», «OCHOBHbIE
CTaJlMl OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKON, MUKponpemnaparsl «CrepMaTo30u1bl MIEKOMUTAIOMIEToY, «SlilllekneTka MiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKay», MAarHUTHAs MOJIeTb-antuinkanus «Jlenenne kietkn», moaens JJHK, moaens MetadazHO XpOMOCOMBEI.

JlaGopaTopHble M IpPaKTHYeCKHe PadoThI:

JlaGoparopHas padota Ne 3. «Habmronenne MuTo3a B KJIeTKaxX KOHUMKA KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas padota Ne 4. «3yueHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIMpEnaparax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHM3MOB.

[Ipeamer u 3amaum renetuku. Mcropus pa3BuTus reHeTUkd. Poib 1muTosmormu ¥ SMOpPHOJIOTMM B CTAaHOBJICHMHM TE€HETUKH. Bkian
POCCHUHCKHX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE TEHETHKH. MeTOIbl T'€HETUKH (THOPHIONOIMYECKUN, IUTOT€HETUYECKHH, MOJIEKYISPHO-
reHeTuyeckuit). OCHOBHbIC TeHETUYECKHUE MOHATHUS. | eHeTHUecKass CHMBOJIMKA, HUCIIOJIb3yeMasi B CXeMax CKPEIUBaHUH.

3aKOHOMEPHOCTH HAaCJIeJIOBaHMsI TMPHU3HAKOB, YCTaHOBIEHHBIE [. Mennenem. MoHOrmOpuaHOE CKpemuBaHUE. 3aKOH €IUHO-00pa3us
ruOpuoB nepBoro nokosieHus. llpaBuno nomuHupoBaHMs. 3aKOH pacllenyieHusl Npu3HakoB. ['mmore3a uncroTsl ramer. llomHoe M HemoaHoOe
JOMUHUPOBaHHUE.

JurubpunHoe ckpenyBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBaHUS MPU3HAKOB. L{UTOreHeTn4eckre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHMSL.
Ananusupyrouiee ckpeniBanue. Vcnonb30Banre aHAIM3UPYIOIIETO CKPEIMBaHUS JIJIs ONIPEIeIeHHsI TEHOTUIIA OCOOH.

CuennieHHoe HaciieZjoBaHue npusHakoB. Pabdora T. Moprana no cremieHHOMY HaclleJoBaHHMIO T'eHOB. HapylieHue cliemyieHusi TeHOB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTHU. | €eHeTHUUeCKue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/ieleHne moja. AyTOCOMBI M TOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHble OpPraHU3MBbI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

N3MeHunBOCTE. BHIBl M3MEHUYMBOCTH: HEHACIECACTBEHHAsT W HACIEACTBEHHas. Poib cpelbl B HEHACIEACTBEHHOW W3MEHYMBOCTH.
XapakTepucTika MOAM(PUKANMOHHON W3MEHYMBOCTH. BapuanvoHHBI psSjg W BapuallMoOHHAas KpuBas. Hopma peaknuum mpu3HaKa.
KonnyecTBeHHbIE M KaUECTBEHHBIE MPU3HAKK U UX HOpMa peakinu. CBOHCTBAa MOAU(PUKAITMOHHONW U3MEHYHBOCTH.

HacnencrBennasi, wiM reHoTunuyeckas, HW3MeHYMBOCTh. KoMOuHaTHBHasT H3MEHYMBOCTh. Meilo3 U MOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHONW HM3MEHUYMBOCTH. MyTallMOHHAas H3MEHUYMBOCTh. Kiaccudukanus MyTanuil: reHHbIe, XpOMOCOMHBIC, T€HOMHbIe. YacToTa u
MPUYMHBI MyTanuii. MyTareHable (pakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HacIeACTBeHHON n3MeHunBocTH H. . BaBumnosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuotumn yenoBeka. OCHOBHBIE METO/bl T€HETUKU YEJIOBEKA: M€HEAJOTUYECKUH, OJIM3HEI0OBbIN, [IUTOI€HETUYECKHIA,
OMOXMMHYECKUN, MOJIEKYJIsIpHO-TeHeTndeckuil. CoBpeMEeHHOE OmnpesiesieHne TeHOTUIIA: MOJTHOTEHOMHOE CEKBEHUPOBaHUE, TeHOTUIIMPOBAHUE, B
ToM umcie ¢ nomompio [II[P-amanu3a. HacieacTBenHbie 3a00jeBaHUsS 4YeEJIOBEKA: T€HHBIC OOJIE3HHM, OOJIE3HH C HACICACTBEHHOM
MIPEIPaCIIONOKEHHOCTHIO0, XPOMOCOMHBIE Oonie3Hn. CoMaTH4ecKe U TeHepaTuBHble MyTanuu. CTBONOBEIE KIETKHU. [[pUHIIUITBI 370pOBOTO 00pasa



KU3HU, TUATHOCTUKHU, MPOPMIAKTUKYU U JEUEHUS] TeHeTHYeCKUX Oose3Hei. Meanko-reHeTHueckoe KOHCYIbTUPOBaHHE. 3HaUCHHE MEAUIIMHCKOM
TCHETHKH B MPEIOTBPAILECHUH U JICUCHUU TeHEeTUYECKHUX 3a00JIeBaHMI YeoBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. V. BaBunos.

Tabmuipl u cxembl: « MOHOrHOpPHIHOE CKPEIIMBAHUE U €r0 LIUTOT€HETHYECKass OCHOBA», «3aKOH pacCILEeIIeHHUs] U €ro IUTOreHeTHuYecKas
OCHOBa», «3aKOH YHMCTOTHI TameT», «JurudpunHoe ckpemmBaHue», «LluTomornyeckre OCHOBBI TUTHOPUIHOTO CKpEIIMBaHUS», «Meno3y,
«BzaumoelicTBie alIeNbHBIX TEHOB», «l €HeTWYecKHe KapThl PACTEHHH, >KUBOTHBIX U 4YeloBeKkay, «['eHerwka moisia», «3aKOHOMEPHOCTU
HACJIEIOBAHMsI, CLETIJICHHOTO € MOJIoM», «KapuoTHIBl YeloBeKa U KUBOTHBIX», « BUllbl ©I3MEHUUBOCTHY, «MoaupUKaMOHHAS U3MEHUYUBOCTHY,
«HacnenoBanue pesyc-pakropay», «['eHeTuka rpynn kpoBu», «MyTalilmoHHas U3MEHUYUBOCTD.

Ob6opynoBanue: Mojaenu-anuMkanuu «MoHoruOpuaHOe cKpermuBanue», «Hemonnoe nomMuHHpoBaHUE», «IUTHOPHIHOE CKPEIIMBAHUEY,
«Ilepekpéct XxpoMOCcOM», MUKPOCKOI M MUKporpenapar «/Ipozodunay (Hopma, mytammu (GopMbl KpeUILEB M OKpAacKH Tena), repdapuii «["opox
ITOCEBHOM.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHast pabora Ne 5. «V3ydeHue pe3ysbTaTOB MOHOTHOPHIHOTO W AWTHOPUIHOTO CKPEIIUBAHUS y APO30(PWIBI Ha TOTOBBIX
MUKpOIpenaparax».

JlaboparopHas padota Ne 6. «3yuenrne MoanPpUKAITMOHHON H3MEHYUBOCTH, IOCTPOCHHE BAPUAIIMIOHHOTO PsAa U BAPUAITMOHHOM KPUBOWY.

JlaboparopHast pabota Ne 7. « AHanu3 MyTauuil y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[IpaxTuueckas padorta Ne 2. «CocTaBiieHue U aHaJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuusi Kak HayKa M IpolLecc. 3apOoXIEHHE CelleKIMM U aomectukanus. Yuenue H. WM. BaBwioBa o 1eHTpax HNPOUCXOXKACHMS U
MHOT000pa3us KyJIbTypHBIX pacTeHul. LIeHTphl MPOMCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MaccoBblii U MHIWBHUIYaNbHBIM OTOOPBHI B CEJNEKLUMU pAacTEeHUM M KUBOTHBIX. OIEHKA 3KCTephepa.
bnuskoponcTBeHHoe ckpemiBaHue — WHOpuAMHr. Yucras mnunHus. CkpemiyBaHWe 4YHCTBIX JMHHUNA. [ereposuc, uiaum rubpuiHas cuia.
HeponctBenHoe ckpemuBanue — ayTopuauHr. Otaanénnas rubpuausanus 1 e€ ycrnexu. VIcKkyccTBeHHBI MyTareHes 1 MojlyuyeHHue MOJUIUION]IOB.
JloCTHKEHMSI CETEKIIUN PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorus xkak otpacib Npou3BojAcTBa. ['eHHass uHkeHepus. DTanbl co3aanus pekomouHantHo JIHK u TpaHcreHHBIX opraHu3MoB.
Knerounas wnxeHepusa. Knetounele KynpTypbl. MEKpPOKIIOHAIBbHOE pPa3MHOXKEHUE pacTeHui. KIOHHMpoBaHHWE BBICOKONPOAYKTHUBHBIX
CeNIbCKOXO035HICTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U ATHYeckue podaembl. MO — reHeTnduecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. 11BaHOB.

Tabmuis! u cxembl: kapTa «L{eHTpbl MPOUCXOXKACHHSI 1 MHOT000pasus KyJIbTYPHBIX pacTeHui», «lopoapl tomMamHux KUBOTHBEIX», «CopTa
KYJbTYPHBIX pacTeHuit», «OTmanénnas rudpuausamnus», «Pabotel akagemuka M. @. MBanoBay, «llomummonnus», «OObeKTbl OMOTEXHOJIOTHUNY,
«Kierounble KyapTyphl U KIIOHUpOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MYJSDKH TUIOIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB pacTeHHid, repdapuii «CenbCKOX03s1iiCTBEHHBIC
pacTeHusD.



JlabGopaTopHble U NpaKTH4YecKue padoThbi:
Okckypeuss «OCHOBHBIE METOJbI U JTOCTMDXKEHUS CENIEKLIUU PACTCHWH M JKUBOTHBIX (HAa CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMUYHOE XO35HCTBO, 1a00paTOPUIO arpOyHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHHUS 3BOJIIOLMOHHON TEOpUH. DBOJIIOLIMOHHAS TEOPHS U €€ MeCTO B Onosiornu. BinsiHue 3BOJIIOLIMOHHON Teopuu
Ha pa3BUTHE OMOJIOIUU U JPYTUX HAyK.

CuzerenscTBa 3BoNmoLMH. [laneoHToIOrMuecKne: Nocaea0BaTeNbHOCTD MOSIBICHNS BUIOB B NTAJICOHTOJOTNYECKON JIETONNCH, TIEPEXOJHBIE
¢dopmbl. broreorpaduueckue: cxoaCcTBO U pasnuyne (payH U GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA U PA3NNYHUSA SMOPHOHOB PA3HBIX BHJOB MO3BOHOYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHEIE,
aHAJIOTMYHbIE, PYIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJEJICTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomononHast Teopus Y. Jlapuna. Ilpennochuiku BO3ZHMKHOBEHHUS JapBUHM3MA. JIBMXKYyIIME CHIIBI HBOJIIOIMUA BHUAOB 1o JlapBUHY
(M30BITOYHOE PA3MHOXKECHHUE MTPU OTPAHUICHHOCTH PECYPCOB, HEOMPeIeIEHHAs K3MEHYUBOCTh, 0Opb0a 3a CyIleCTBOBaHUE, ECTECTBEHHBII 0TOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkpossomronus. [Tomynanus kak equHUIa BUIa U 3BOJIIOLUY.

JBuokyiiue cuiibl ((pakTophl) SBOJIONMM BUAOB B Ipupoje. MyTallmOHHBIN MpoLecC U KOMOMHATUBHAST U3MEHUYMBOCTh. [lomymnsironHbIe
BOJIHBI U Jipeiid reHoB. M3onmsamms 1 Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBisIomuil pakTop BoIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

ITpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJsbTaT 3Bostolun. [IpuMepsl nprcnocobaeHnii y oprann3MoB. ApoMopdo3bl U UIHO-aJalTalllH.

Bun u BunooOpazosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA000Opa30BaHUs: Teorpaduiyeckoe, IKOJIOTHYECKOE.

Maxkpoaosmtonusi. @opmbl 3BOTIOIUN: (UIIETHYECKas], TUBEPTeHTHAs, KOHBEpreHTHas, apajuieapHas. HeoOpaTuMoCTh 3BOTIOINH.

IIponcxoxaeHne oT HeclleUAIN3UPOBAaHHBIX NpeaAkoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas paauanus.

JdemoHcTpaumnu:

[Toprpersr: K. JIunnen, K. b. Jlamapk, Y. Tapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, . Mroinep, A. H. CeBepuos.

Tabmuipl u cxembl: «Pa3BuTHe opraHmdyeckoro mupa Ha 3emiie», «3apOAbIIIM TMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl
60pb0OBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIN 0TOOPY, «MHOroo0pasue copToB pacTeHHit», «MHorooOpasue nopo KUBOTHBIX», «Ilomymsuuny,
«MyTanoHHasi U3MEHYMBOCTbY», «ApoMopdo3sl», «Manoanantauuny, «O0mas aereHepauus», «/IBwkymue cuibl sBotonun», «Kapra-cxema
mapuipyta myremectsus Y. JlapBuna», «boppba 3a cymectBoBanue», «lIpucnocobnreHHocTs opranusmoBy», «l'eorpaduueckoe
BH1000pa30BaHME», « IKOJOTUUECKOE BUI000PA30BAHHE).

OO6opynoBaHue: KOJUIGKIMS HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKpPACKH, HAOOp IMJIOJOB M CeMsiH, Koyulekius «IIpumepsl 3ammTHBIX
MPUCTIOCOOTICHUHN Y ) KUBOTHBIX», MOJIeNb «OCHOBHBIE HAIIPABICHUS YBOJIOLUI», 00bEMHA MoJ1eNb «CTpPOCHHE TOTIOBHOTO MO3Ta TO3BOHOYHBIX).



buoreorpaduueckas kapra Mupa, KoyuieKuus «@DoOpMbl COXPAaHHOCTH MCKOMAEMBIX >XHUBOTHBIX M PACTEHUN», MOJENb aNIUIMKalus
«ITepekpéct xpoMoCcCoM», BIaXKHBIE MpenapaThl «Pa3BuTre HaceKoMOroy», «Pa3BuTHe JSATYIIKWY, MUKpotpenapar «Jpo3odunay (HopMa, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TEJA).

JlabopaTopHble U NpaKTH4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHEe BUAOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JIaboparopHast pabota Ne 2. «Onucanue mprucnocoOJIeHHOCTA OpraHu3Ma B €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble MPEICTaBICHUSA O 3apOKICHUM >KU3HH. HaydHble TMIOTE3bl BO3ZHMKHOBEHHUS XKU3HM Ha 3emiie: abMoreHe3 U MaHCIEepPMHUSL.
Xumudeckasi 3BOJIOLUA. AOMOTeHHbIN CUHTE3 OPraHUYEeCKUX BEUIECTB M3 HEOPTaHUYECKUX. DKCHEPUMEHTANIbHOE MOJTBEPKICHINE XUMUYECKOU
sBomtonuu. HavanbpHble sTamel Omonormueckor sBomtonuu. ['umoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE
npoTokieTky. [lepBrie KieTKU U uX 3BoJOLKA. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PasButue xu3Hum Ha 3emiie mo spam u nepuogam. Karapxeil. Apxeiickas u mporepo3oiickas spbl. [laneo3oiickas 3pa u €€ nepuoibl:
KeMOPHICKU, OpIOBUKCKHIM, CUITYPHIICKHI1, TEBOHCKHUI, KAMEHHOYTOJIbHBIN, TEPMCKHI.

Me3o30iickas 3pa u €€ Iepuobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepuo/ibl: MajJI€OreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMaTa U reoJIOTHYecKuX mporeccoB. OCHOBHBIE Tallbl YBOJIOLUN PACTUTENHLHOTO M KHUBOTHOTO MUpa. ApoMop(h o3kl y
pacTeHuil U KUBOTHBIX. [losiBIEeHME, pacBET U BBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHU4ecKoro MMpa Kak oTpa)xeHue 3BOIoIH. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBoNIOIMS 4YeloBeKa. AHTpONOJIOrMS Kak Hayka. Pa3BuTuhe NpenCTaBICHUH O MPOUCXOXKJIEHUU YeaoBeka. MeToabl H3ydeHus
aHTponoreHe3a. CXoACTBa U pa3IMyus 4EJI0BEKa U JKUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKA.

JIBmxymue cuibl (pakTophl) aHTpororeHe3a. HacnencTBeHHas M3MEHYHMBOCTh U €CTECTBEHHBIM OTOOpP. OOIIecTBEeHHBIH 00pa3 KU3HH,
W3TOTOBJICHUE OPYAUM TpyJa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaaWM MW BETBU OBOJIOIMHM 4YeJIOBEKAa: aBCTpasonuTeku, YenmoBek ywmenbid, YenoBek mnpsMoxonsamui, Yemosek
HeaHAepTalbckuii, YernoBek pazymMHblid. Haxoku nCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAHUS, 00JIACTh paCIPOCTpaHeHUsl, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

UYenoBeueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpONeOuaHas (€Bpa3uiickasi), HErpo-aBCcTpalonHas (3KBaTOpHAJIbHAS), MOHTOJIOUTHAS
(a3maTcko-aMepukaHcKasi). UepTbl NPUCIOCOOTIEHHOCTH IMPEACTAaBUTENEH UYEIOBEUYECKMX pac K YCJIOBHUSM CyllecTBOBaHHS. EAuHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuupl n cxembl: «Bo3HukHOBeHUE COJMHEYHOM CHCTeMBbI», «Pa3BuTHE opraHWYecKoro Mupay, «PactutenbHas kinetka», «KuBoTHas
KieTkay, «IIpokapuornueckas kinetka», « CoBpeMEHHasi CUCTEMa OPraHUYeCKOro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHMS YeJIOBEKa U
4eJI0BEKOOOPa3HbIX 00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YeNOBEKa», «J[peBHelmme mroan»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE TI01», «Hel0Be4eCKue paco».



Ob6opynoBanue: Mmyspku «IIpoucxoxnenue yenoBeka» (OIOCTHI aBCTpANONUTEKa, MUTEKAHTPOIa, HeaHepTaiblla, KPOMaHbOHILIA), CIEIKU
WA U300paXeHUsI KAMEHHBIX OpYyAUi MEepBOOBITHOTO YelloBeKa (KaMHHM-YOIIEphl, pyOnia, ckpedia), reoXpoHoIoruyeckas Tabianna, KOIIeKIUsI
«DOpMBI COXPAaHHOCTU UCKOIIAEMBIX JKMBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKTH4YecKue padoThbi:

[IpakTuueckas pabora Ne 1. «/3ydyeHne uckonaeMbIX OCTATKOB PACTEHHUM U KUBOTHBIX B KOJUICKIIUIX).

OKcKypeus «9BOJIIOLNS OPraHMueCcKOro Mupa Ha 3eMiie» (B €CTECTBEHHO-HAYUYHBIN MM KpaeBEIUECKUM My3el).

Tema 3. OpranusMsl U OKpy:Kalolias cpeaa.

OKoJIOTHSl Kak HayKa. 3aJadyd M pas3jielibl dKOJOTMH. METoabl 3KOJIOTMYECKUX MCCIEJOBAaHUN. OKOJOTHMYECKOE MHPOBO33pPEHUE
COBPEMEHHOI'0 YEJIOBEKA.

Cpensl 0OuTaHNUs OPraHU3MOB: BOAHAS, HA36MHO-BO3TyIITHASI, TOYBCHHAs, BHYTPUOPTaHU3MEHHAs!.

Okonorndyeckue Qaxrtopel. Kimaccudukamust sKogormyecknx (akTopoB: aOMOTHUECKHE, OMOTHYECKHE M aHTpomnoreHHele. JleiicTBue
HKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AbGunotnyeckue (GakTopbl: CBET, TemrepaTypa, BiaxHocTb. @oronepuonusm. I[Ipucnocobnenust opraHu3MoOB K ACHCTBUIO a0MOTHUYECKUX
(dakTopoB. bruomornyeckue puTMBI.

buotnueckue ¢axTopsl. Buapl OHOTHUECKHMX B3aMMOACWCTBUI: KOHKYPEHIWS, XHITHHYECTBO, CMMOM03 U ero ¢(opmel [lapasutusm,
Koomepamusi, MyTyajau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHWYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HadeHHe OMOTHYECKHX
B3aMMOJICHCTBHII [IJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyssuui. OCHOBHBIE MOKa3aTeIu MOMYJISILIMU: YUCIEHHOCTb, IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTbD,
MPUPOCT, MUTpalus. JJuHaMUKa YMCIEHHOCTH TOMYJISALNN U €€ PeryJisiiusl.

JdemoncTpanum:

[Moptpetsr: A. I'ymGonbar, K. ®@. Pynwe, 3. ['ekkens.

Tabmuupl uw cxembl: kapta «lIpuponneie 30HBI 3emum», «Cpeabl oOWUTaHUS OpPraHu3MoBy», «®Poronepuoausm», «llomynsauun»,
«3aKOHOMEPHOCTHU POCTA YUCICHHOCTH MONYJISIUU HHPY30pUU-TYhenbKn», «llumeBbie nenmy.

JlabopaTopHbie H IPaKTHYeCKHEe PadoThI:

JIaGoparopnas pabota Ne 3. «Mopdonornyeckre 0coOEHHOCTH pacCTeHUH U3 pa3HbIX MECT OOUTaHU.

JlabopaTtopHas pabota Ne 4. «BnusiHEE cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «[Toacuét MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUI.

Tema 4. CooOmecTBa 1 IKOJTOrHYECKHE CHCTEMBI.

Coo0r1ecTBO opraHn3MoB — 6uorieHo3. CTpyKTypbl OMOIIeHO3a: BUA0Bas, TPOCTPAHCTBEHHAs, Tpodudeckas (TuieBas ). Buapl-TOMIHAHTEIL.
CBs34 B OMOIIEHO3E.

DKonorndeckue cucteMbl (dKocucTemsbl). [loHsTne 00 sKkocucreMe m OuoreorneHo3e. DYHKIIMOHAIbHBICE KOMIIOHEHTHI JKOCHCTEMBI:
MPOJYLIEHThI, KOHCYMEHTHI, peaylieHTbl. KpyroBopoT BeliecTB U MOTOK 3HEPrHH B sKocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU 3KOCHUCTEMBI.
[Tumessie nienu U cetr. OCHOBHBIE MOKA3aTENIM 3KOCUCTEMBL: OMoMacca, MPOAYKIHA. DKOJOTHYECKUE MUPAMUIBI: MPOIYKIIMU, YUCICHHOCTH,
6uomaccel. CBOICTBA SKOCUCTEM: YCTOHUMBOCTh, CAMOpETYJIsALus, pazBute. CyKieccusl.

[Tpupoaubie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO WJIM IIMPOKOJIMCTBEHHOTO Jieca.



AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI. bHONOTrHYeCKOe W XO3SWCTBEHHOE 3HAYCHHE arpodKOCUCTEM U
ypOO03KOCHUCTEM.

buopaznoobpasue kak pakTop ycroilunBoctu 3kocucreM. CoxpaHeHHe OMOJIOTHYECKOTr0 pa3Ho00pasus Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panunipl, coctaB U cTpykrypa ouochepsl. Kuoe BemectBo U ero GpyHKuuu. OcoObeHHOCTH
ounocdepsl Kak T100aTbHON YKOCHUCTEMBI. J[nHaMuueckoe paBHOBecHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMHUECKUE LIUKIIBI 3JIEMEHTOB (YTIiiepoa, a30Ta). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Onochepe 3emin. AHTPOIIOreHHbIE U3MEeHEHUs B Onocdepe. [1o0anbpHbIe 9K0IOrn4ecKre MpoOIeMBl.

CocymiectBoBanue mnpupoasl U 4yenoBedecTBa. CoxpaHeHue OuopazHooOpa3usi Kak OCHOBa ycroitumBocTH Ouocheprl. OcHoBa
paIoOHaIBLHOrO YIpaBIEHUS MPUPOTHBIMU PECYpPCaMU U UX UCIONb30BaHue. JlocTrykeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

[optpetsr: A. JIx. Tencinu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuie! u cxemsl: «IlumeBsbie nenm», «bUOIEHO3: cOCTaB U CTPYKTypay, «[Ipupoansie coobmiecTBay, «Llenu nutanusy, « IKomoruyeckas
nupamuna», «buochepa m dyemoBek», «IKocHcTeMa MIUPOKOIMCTBEHHOTO Jeca», «IDKOCHCTeMa XBOWHOro ieca», «buoneHno3 Bomoémay,
«Arpornenos», «lIpuMepHbIe aHTPONIOTEHHBIE BO3ACUCTBUS Ha NMPUPOLY», « BakHEHIe NCTOYHHMKHN 3arps3HEHUs BO3JyXa U IPYHTOBBIX BOI,
«[louBa — BaxHeimas cocraBisomas ouocdeprr», «PakTopsl nerpazanuu nousy, «llapHUKOBBIH APdexTy, «DaKTOphl PagHOAKTUBHOTO
3arpsisHeHust Ouochepnr», «OO0mas crpykrypa Ouocheps», «Pacmpoctpanenue >xu3Hu B Ouochepe», «O30HOBBI 3KpaH Ouochepb,
«Kpyrosopot yriepoaa B 6uocdeper», «kKpyroBopot a3zora B mpupoiey.

O6opynoBanue: Mojenb-aniuinKanus «TunudHsle OMOLIEHO3BD, repbapuii «PactuTenbHbie cOO0OIIECTBa», KOJIEKIHH «broleHos»,
«Bpenurenn BaXHEUNIMX CEIHCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapuil M KOJUIEKIUM PACTEHUH W JKUBOTHBIX, NMPHHAIISKANINE K Pa3HBIM
HKOJIOTUYECKUM TpymnaM oxHoro Buja, Kpacnas kuura Poccuiickoit deneparin, n300pakeHUst OXpaHsAeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



INIAHUAPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110 BUOJIOTMM HA BA30OBOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHNIA

Cornmacho ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIONIMMUCS TMPOTPaMM CpPEIHEro OOIIero
O6pa30BaHI/I$IZ JIMYHOCTHBIM, METAIPCAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHsA IIpeaMera «bHONOrus» BBIAEIECHBI CIEAYIOIME COCTaBIIOIIME: OCO3HAHUE
00yYaroImnUMHUCs POCCHICKON TPaXKTaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOTIPENICIICHUIO, HaJTHINe
MOTUBallMM K OOyu4eHHIO OHOJIOTMHM, IIeJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTM HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH MU
UCTOPUYECKUX TPAAULUI pa3BUTUS OMOJOTMYECKOro 3HAaHUS, TOTOBHOCTb M CHOCOOHOCTh OOYYarOLIMXCS PYKOBOJICTBOBaTbCcS B CBOEH
JESTEIbHOCTH LEHHOCTHO-CMBICJIIOBBIMM  YCTaHOBKaMH, MPUCYLUIUMH CHUCTEME OHOJIOTMYECKOTO O0pa30BaHUs, HAJIWYHE SKOJIOTHYECKOIo
[IPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LIEJIN U CTPOUTD KU3HEHHBIE IIIaHBbI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHMs mpeaMera «buosorus» nocTuraiorcs B €JUHCTBE y4eOHOH M BOCIUTATEIbHON JAEATEIBHOCTU B
COOTBETCTBUM C TPAJAULIMOHHBIMUA POCCUHCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATBIMU B
oOuiecTBe NpaBWJIaMU M HOPMaMH IOBEIEHMS U CIIOCOOCTBYIOT IpoLleccaM CaMONO3HAHMs, CAMOBOCHUTAHMS W CAMOpPAa3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3ULMHU JUYHOCTH, MAaTPUOTU3MA, YBAXKEHUSA K 3aKOHY M INPABONOPAJKY, YEJIIOBEKY TPYyJa M CTaplIEMy IOKOJICHHIO, B3aHMHOIO
yBa)KeHHsI, 0EPEXKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJIEIUIO U TPAJUIMSIM MHOTOHALMOHAIBHOTO Hapona Poccuiickoit deneparuu, npupojie u
OKpYKarollen cpere.

JIMYHOCTHBIE pe3ylbTaThl OCBOEHMSI y4eOHOro mnpeamera «buoNOTHS» MOIKHBI OTpa)kaThb F'OTOBHOCTb M CIIOCOOHOCTH OOYyYaroLIUXCS
PYKOBOJCTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEH NO3UIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHMEHTAallui, MO3UTHBHBIX BHYTPEHHHUX
yOexXJIeHH, COOTBETCTBYIOIIMUX TPAAUIIMOHHBIM IIEHHOCTSM POCCUICKOI0 00IIECTBa, paclIMpeHHe >KU3HEHHOTO OIbITa U OIbITA JIEATEIbHOCTH B
IIPOLIECCE peann3alii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOT'O UJI€HA POCCUICKOro OOIIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHHUE 3aKOHA U ITPABOIIOPSIKa;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH AEATENbHOCTU MPH CO3JaHUM YUYEOHBIX NMPOEKTOB, PEIICHWH yYeOHBIX W MO3HABATENbHBIX 3aj1ad,
BBITIOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpeNesATh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH €€,

YMEHUE YYHUTHIBaThb B CBOHMX JCHUCTBUSAX HEOOXOAWMOCTh KOHCTPYKTMBHOTO B3aMMOJEHCTBHS JIOJEH C pPa3sHBIMH YOeXKIECHUSIMH,
KyJIbTYPHBIMHU LIEHHOCTSIMU M COLIUAJIBHBIM ITOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHUS Y4eOHBIX, IO3HABAaTEJIbHBIX W MCCIEJOBATENbCKUX 3ajlad,
YBa)KUTEJIBHOTO OTHOILEHHSI K MHEHHIO OIIIOHEHTOB NP 00CY>KICHUH CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOIO COAEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(OPMUPOBAHHOCTh POCCUHCKOIN Tpa)KIaHCKOW HMJIEHTUYHOCTH, MATPUOTHU3MA, YBaXXKEHHUS K CBOEMY HApoOJly, YyBCTBAa OTBETCTBEHHOCTHU
nepen PoauHoM, ropiocTy 3a CBOM Kpai, CBOI0 PoinHy, CBOH S3BIK U KYJIBTYPY, IPOIIJIOE U HACTOAIIEE MHOTOHAIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHHE K NPHUPOJHOMY HACIEIUI0 M MaMATHUKAM HPUPOJBI, JOCTIDKeHHAM Poccun B Hayke, MCKyCCTBE, CIOpTE,
TEXHOJIOTUSAX, TPYHE;

CHOCOGHOCTB OLCHHUBATHh BKJIa[J pOCCHﬁCKHX y‘-IéHBIX B CTAHOBJICHHUC U PA3BUTHC 6I/IOJIOI‘I/II/I, [MOHUMAaHUS 3HAYECHUsI OMOJIOTUU B IIO3HAHUU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI'0 O0IIEeCTBA;

ujeitHas yoexx IEHHOCTh, TOTOBHOCTb K CITY>KEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOTO HApPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CHOCOOHOCTH OLIEHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PELIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBCTCTBCHHOC OTHOHMICHUC K CBOMM POAMTEIAM, CO3AAaHUIO CCMbHM Ha OCHOBC OCO3HAHHOI'O IMPHUHATHA HGHHOCTGI;'I CEMEUHON KHU3HU B
COOTBETCTBHUH C TpaAULIUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

9CTECTUYCCKOC OTHOUICHUC K MHPY, BKIIKOYasd 3CTCTUKY 6I)ITa, HAay4YHOTO W TCXHHUYCCKOI'0O TBOPUYCCTBA, CIIOpTa, Tpyada, O6HICCTBCHHI>IX
OTHOIIICHHH;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3JACHCTBUS AKUBON IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIATH KAU€CTBAa TBOPUECKOM JINYHOCTH;

5) pusuyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAIBHOTO 0JIATOTIOIYYHsI:

MMOHMMAaHUE M pean3alvs 3J0pOBOT0 M 0€30MacHOro o0pas3a JKU3HU (37I0POBOE MUTAHUE, COOJIO/IEHNE TUTUEHWYECKUX MPABHII U HOPM,
cOanmaHCHUpPOBAaHHBIM PEXKUM 3aHSATUM U OTIbIXa, perylspHas (Qu3uyeckas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXUUECKOMY 3/I0POBBIO;

IMOHUMAaHWEC HNCHHOCTU MpaBUJI MHAUBUAYAJIBHOTO W KOJJICKTUBHOI'O 0€e3011aCHOT0 MOBCACHUA B CUTyalUAX, YIpOXaromux 3J0pPOBBIO U
JKM3HU JIIONICH;

OCO3HaHUE TIOCTIEICTBUI U HEMPHUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS alIKOTOJIsl, HAPKOTHUKOB, KYpEHHS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/1y, OCO3HAHHUE IICHHOCTH MacTEepPCTBA, TPYI0JII00HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTMYECKON U COHH&J’ILHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTH HHUIUHUPOBATH, IIJIAHUPOBATH U
CaMOCTOATENbHO BBINOJHATh TAKYIO AESTENbHOCTD;

WHTEpPEC K pasNu4HbIM cdepaM NpodecCHOHANBHON AesITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayieill mpodeccuu u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA IPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

HKOJIOTHYECKH 1EIeCO00pa3HOE OTHOIICHHUE K MPUPOIC KaK HICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;



MOBBIIIEHUE YPOBHS SKOJIOTHYECKOH KYJbTYpbl: IPHOOPETEHNE ONBITA IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX MOCIIEACTBUN
JUISl OKPYKAIOIIEH Cpelibl;

OCO3HaHME ITI00AILHOIO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX pelieHus;

CIOCOOHOCTh HCIIOJIB30BaTh NPUOOpETaeMble NpPU W3YYEHHH OWOJIOTMM 3HAHHMS M YMEHHs INPH PEHICHWH NpoOjeM, CBA3aHHBIX C
panMoHaIBHBIM PUPOIONIOIB30BaHUEM (COOIIOICHIE TPABUJI TOBEICHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHHE PABHOBECHS B DIKOCHUCTEMAX,
OXpaHy BHUJOB, SKOCHCTEM, OHOCheEpHI);

aKTUBHOE HEMNpUATHE JeHCTBUM, NPUHOCAIIMX BpEJ OKpY’Karolleld HPUPOJHOM Cpele, YyMEHHE IPOrHO3UpOBaTh HEOJIAronpusTHbIE
9KOJIOTMUYECKHE TIOCIIEACTBUS IPEANIPUHUMAEMbIX TEHCTBUI U NIPEAOTBPALLATh UX;

HaJIMYUE€ Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, HKOJIOTMYECKON KYJIBTYpbl, ONBITa JIEATEIBHOCTH 3KOJOTMYECKOW HAIIPaBIEHHOCTH,
YMEHUSl PYKOBOJCTBOBAaThCSI MMU B ITO3HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAIBLHOW NPAKTUKE, TOTOBHOCTU K YYacTHUIO B NPaKTHYECKOU
JesITeIbHOCTH HKOJIOTHUECKON HalpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHSI HAyKM M OOIIECTBEHHON MPAKTHUKH,
OCHOBAHHOT'O Ha JIMAJIOTe KYJbTYp, CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpPILLIECHCTBOBAHHE A3bIKOBOM M YUTATENIBCKOM KyIbTYphl KaK CPEJICTBA B3aUMOACHCTBUS MEXKY JIFOAbMU U MIO3HAHUS MUDA;

MOHMMaHKe crenuduku OMOJIIOTUM KaK HAayKd, OCO3HaHUS €€ poiii B (OPMHUPOBAHUH PAIMOHAIHLHOTO HAYYHOTO MBINUICHUS, CO3AaHUU
L[EJIOCTHOTO MpeACTaBIEHUS 00 OKPYXKAIOIIeM MUpE KakK O €JMHCTBE NMPUPO/IbI, UEJIOBEKa U O0IIECTBa, B TO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEN
U pelIeHUH NPo0JieM COXpaHEHUs PUPOIHOTO PAaBHOBECHS;

yOexXJIEHHOCTh B 3HAUMMOCTU OMOJOTMHU Ul COBPEMEHHOM IMBHIM3AIMK: 00ECIIEYeHUsI HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JIaHHE
MEPCTIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PEeCypcHbIe MpOoOIeMbl pa3BUTHs YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJA M3 INI0OAIbHBIX
HKOJIOTMUECKUX MpobjieM U oOecredeHus IMepexoaa K YCTOMUMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BAaHUIO HMPUPOJIHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOTMYECKUX 3HAHWM B LENAX MOBBIIIEHUs OOIIeH KyJbTYphl, €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH,
KaK COCTaBHOM yacTH (pyHKIIMOHAIBHON rpaMOTHOCTH oOydaromuxcs, GopMupyemMoi Ipyu n3y4eHunu OMOJI0THY;

MMOHMMAaHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOMyYaeMble 3HAHUS IS
aHaJIM3a M OOBSACHEHMs SIBJICHUN OKPYKAIOIIEr0 MUpPAa M MPOMUCXOAIIMX B HEM M3MEHEHUH, yMEHUE JAelaTb 0OOCHOBAaHHbBIE 3aKIIOUEHHS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJbIO MOTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO UCIIOJIb30BAaTh OMOJIOTHUECKHUE 3HAHUS [T PEelIeHus IpoOJieM B peabHbIX )KU3HEHHBIX CUTYaLUAX;

OCO3HAHHWE IIEHHOCTU HAy4YHOW JESTeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYID U HCCIEAO0BATENbCKYIO JIEATEIbHOCTh
WHIMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHHIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUN 1O OMOJIOTHHU B
COOTBETCTBHUHM C )KM3HEHHBIMU IOTPEOHOCTIIMH.

METANIPEJMETHBIE PE3YJIBTATBI



MeranpeamMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mpeameTa «buoyiorusy BKIIOYAIOT: 3HAUYMMBIE TSI (DOPMHUPOBAHHSI MUPOBO33PEHUS
o0ydJaronmxcs MEKIUCIUIUIMHAPHBIE (MEXMPEIMETHBIE) OOIIEHAYYHbIE TOHSATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpAa H
cnenuduKy METOJO0B TMO3HAHHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJICHHUE, MPOIIECC, CHUCTeMa, HAy4YHBIA (akKT,
MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJIOBaHME, HAOIIOJICHHUE, U3MEPEHHUE, SKCIEPUMEHT U JIPYTuX), YHUBEpPCAJIbHBIC
ydeOHble AeHCTBH (TI03HABATEIbHbIC, KOMMYHHKATUBHBIC, PETYIATHBHBIE), oOecnieunBatomue GpopMupoBanue GyHKIMOHATHHON I'PaMOTHOCTH H
COIMAIBHOW KOMIETEHIIMHA O0YYaroIIMXCs, CIIOCOOHOCTh 00YyYaroNIuXcsl UCIIOIh30BaTh OCBOCHHBIC MEXKIHMCIUILUIMHAPHBIC, MUPOBO33PEHYCCKHE
3HAHUS U YHUBEPCAJIbHBIC yUeOHBIC ICHCTBHS B TTIO3HABATEIILHON U COIIMAIBHON MTPAKTHKE.

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMbI CPETHETO OOIIET0 00pa30BaHuUs JOKHBI OTPAKATh:

OBJj1ajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTYaTU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh MPU OCBOCHUHW 3HAHUM MPHUEMBI JJOTUYECKOTO0 MBIIUICHHS (aHaiM3a, CUHTE3a, CPAaBHEHMS, KiacCHU(UKAIUU, 0000IIeHuUs ),
PacKpbIBaTh CMbICT OMOJIOTMUECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATh CBSI3U C IPYTUMU OHATUSAMU);

OTpEeACNATh IEeNU JIEeATENIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX JIOCTHIXKEHHUS, COOTHOCHUTH pE3YyJbTaThl JEATEIBHOCTH C
IMOCTABJIEHHBIMHU 1IEIIMU;

WCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS JIs1 OOBsICHEHUS (PAKTOB U SIBIICHHI KUBOM MPUPOJIBI;

CTpOI/ITB JIOTUYCCKHUC paCCY)K)leHI/ISI (I/IHIIYKTI/IBHBIG, I[CJIYKTI/IBHI)IC, 10 aHaJ'IOFI/II/I), BBISABJISATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/IH B
paccMaTpuBaeMBbIX SBJICHUSX, (HOPMYIHPOBATH BHIBOIBI M 3aKIIOYCHHUS,

MIPUMEHSITh CXEMHO-MOJIENbHBIE CPEACTBA MJI MPEJICTaBICHUS CYIIECTBEHHBIX CBsI3€d M OTHOIICHWH B HM3y4aeMbIX OHOJIOTHMYECKUX
O6L€KTaX, a TaK¥XKe HpOTI/IBOpe‘-II/Iﬁ pa3Hor0 pona, BBISIBJICHHBIX B paanqHHx I/IH(i)OpMaIH/IOHHLIX HCTOYHHUKAX,

pa3pabathiBaTh IJIaH pelIeHHs] TPOOIEMbI C YIETOM aHAIM3a UMEIOLINXCS MaTEepUaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM JIEATEITbHOCTH;

KOOPJIUHHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHSIX PEaIbHOTO, BUPTYAIHLHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BI/IBaTB KpCaTI/IBHOG MBIIIJICHHUEC HpI/I peHIGHI/II/I JKN3HCHHBIX np06neM.

2) 6a30BbIe HCCJIEA0BATEILCKHE el CTBHSA:

BIIQJIETh HAaBBIKAMH Y4E€OHO-HCCIEOBATEIbCKOW M TMPOEKTHON EeATENbHOCTH, HaBBIKAMH pa3pelieHus mnpobieM, CIHOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSTEIbHOMY MTOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJ0B MO3HAHUS;

HNCIIOJIB30BATh pa3n1/1qu,1e BUIAbBI OCATCIIBHOCTH 110 nonyqumo HOBOI'O 3HaHUs, €ro I/IHTepHpeTaHI/II/I, npeo6pasoBaHmo 158 HpI/IMeHeHI/IIO B
y‘-Ie6HBIX chyaum[x, B TOM HHUCJIC HpI/I CO3JaHUn y‘-Ie6HI)IX 1 COMUAJIBHBIX HpOGKTOB;

(hopMUPOBATh HAYYHBII TUIT MBIIUICHHS, BIaI€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSIMHI U METO/IaMU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 337]a4i B 00pa30BaTENbHON IEATEIILHOCTH U KU3HEHHBIX CUTYAIUsX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTYallM3MpPOBATh 3a/1ady, BBIJBUTATh THIOTE3y €€ pPEIICHUs, HAaXOIWUThb apryMEHTHI IJis
JTIOKa3aTeNIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh TapaMeTPhl M KPUTEPHUH PEIICHUS;

aHaJII/IBI/IpOBaTI: HOJIy‘-IeHHLIC B X0I¢€ pemeHI/m 3aJaun pe3y.HI>TaTI:I, KpI/ITI/I‘-ICCKI/I OILICHUBATH UX ,[[OCTOBepHOCTL, HpOFH03I/IpOBaTB NU3MCHCHUC
B HOBBIX yC.IIOBI/ISIX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;



OCYILECTBIIATH LI€JIEHAIIPABICHHBIHN ITOMCK MTEPEHOCA CPEACTB U CIIOCOOOB AEHCTBUS B IPO(HECCHOHAIBHYIO CPELLY;

YMETb IEPEHOCUTh 3HAHUS B MI03HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeill;

BBIJIBUTaTh HOBBIE MJIEH, NIPEUIaraTh OPUTrHHAIBHBIC MOIXOABI U PEIICHUs, CTABUTh MPOOJIEMbI U 3a/1a4H, TOMYCKAIOIIKe aJbTepHATUBHBIC
pelIeHus.

3) pabora c unopmanmeii:

OPHEHTUPOBATHCS B Pa3IMUYHBbIX UCTOYHUKAX MH(pOpMaLUU (TEKCTe y4eOHOro mocoOus, Hay4yHO-IOMYJIIPHON JIUTepaTrype, OMOJ0rMUECKUX
CIIOBApsX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBaTh WH(GOPMAIMIO DPA3IUYHBIX BHIOB U (opMm
IIPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTD;

(GbopMyaMpOBaTh 3alpoChl U MPUMEHSATh Pa3IMYHbIE METO/bl IPU MOMCKE M 0TOOpe OMojoruueckod HHpOpMaUM, HEOOXOAUMOM it
BBINOJIHEHUS YU€OHBIX 3a/1ay;

npUOOpeTaTh OMBIT HCIOJIb30BAaHUS HWH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHWH, COBEPUICHCTBOBATH KYJBTYpY aAKTUBHOTO
HCIIOJIb30BAaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (hOpMyY MpeacTaBiIeHus OMonornyeckoi nHpopmanuu (Cxemsl, rpapuKy, AUarpaMmbl, TAOJIULBL,
PHUCYHKH U JPYyTroe);

WCIIOJIb30BATh HAYYHBIN S3BIK B KAYECTBE CPENICTBA MPH paboTe ¢ Oronornyeckoi nHGOpMaIMen: MPUMEHATh XUMHUYECKUe, (PU3HMUECKUe U
MaTeMaTHUYeCKUe 3HAaKU M CUMBOJIBI, (hOpMyIibl, aOOpeBUaTypy, HOMEHKIATYpy, MCIOIb30BaTh U NPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIUYECKHE
CpEICTBa HAIJISIIHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABaHMSA U 3aILUThl HH()OpMaIuu, HHPOPMALMOHHOM 6€301MacHOCTH IMYHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1) o6menme:

OCYIECTBIISATh KOMMYHHMKAIIMK BO BCEX cepax *KU3HHU, aKTUBHO Y4aCTBOBAThH B JIMAJIOTe MIIU IUCKYCCUU IO CYIIECTBY 00CYX/1aeMON TEMbI
(yMeHue 3amaBaTh BONPOCHI, BBICKA3BIBATH CYXKICHHWS OTHOCUTEJIBHO BBIIIOJHEHUS MpEAJaraéMoi 3ajayd, Yy4YWThIBaTb HWHTEPECH U
COTJIACOBAHHOCTD MO3UIUHI IPYTUX YUaCTHUKOB AMATIOTA WK JUCKYCCHUN);

pacrno3HaBaTh HeBepOaJIbHbIE CpeACcTBa OOLIEHHS], TOHUMAaTh 3HAYEHHUE COLMAIbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHS KOH(MIMKTHBIX
CUTYyallui, YMETh CMATYaTh KOH(QIMKTHI U BECTH NEPErOBOPHI;

BJAJIeTh PA3JIMYHBIMU CHOCOOAaMM OOLIECHMS M B3aMMOJCHCTBHS, MOHMMATh HAMEPEHHUs APYTUX JIOACH, NpPOSBIATH YBaKUTEIbHOE
OTHOIIIEHHE K cOOECeHUKY U B KOPPEKTHOH popme popMyIupoBaTh CBOU BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMAaTh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOW W WHAMBUIYAIbHOM pabOThl MpHU pelIeHUH OUOJOTHYECKOM MpoOsIeMBl,
000CHOBBIBATH HEOOXOAMMOCTD MPUMEHEHHS TPYMIOBBIX ()OPM B3aUMOICHCTBHUS MPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN KaX/10r0 WieHa KOJJIEKTUBA;

IIPUHUMATh LIEIM COBMECTHOHM MAESITEIbHOCTU, OPraHU30BBIBATH U KOOPAMHUPOBATH IEMCTBUS MO €€ IJOCTUIKEHHIO: COCTaBIAThH IUIAH
JeWCTBUH, pacrpeesiaTh PoJiu C yU€TOM MHEHUH Y4aCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXJIOT0 yYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT 110 pa3padoTaHHBIM KPUTEPUSIM;



IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C MO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IOBEACHHE B pPA3IMYHBIX CHUTYyallUAX, HPOSBIATH TBOPYECTBO U BOOOpaKeHHE, OBITh
MHULATUBHBIM.

OgyageHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMY /1eiiCTBUAMM:

1) camoopranm3amnus:

HCIIO0JIb30BATh OMOJIOTMYECKUE 3HAHUS JUIs BBISABICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX JEHCTBUAX U MOCTYIIKAX 110 OTHOIIEHUIO K KHUBOH
IIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBbI0 OKPYKAIOIIHUX;

CaMOCTOSITENILHO OCYIIECTBIISATH IIO3HABATENILHYIO JACATEIbHOCTD, BBISIBIIATH MPOOJIEMBI, CTABUTh M (JOPMYJIUPOBATH COOCTBEHHBIE 33/1a4H B
00pa3oBaTeNbHON AEATEIBHOCTH U KU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIeHUs MPOOJIeMbl C yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN M MTPEAIOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (DOPMUPOBAHUIO W TIPOSIBICHHIO HIMPOKOW SPYIAHMIHMK B PA3HBIX OOJACTSIX 3HAHWN, IMOCTOSHHO IIOBBINIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IETh HaBbIKAMM MO3HABATEJIbHOMN pedieKcUM KaKk OCO3HAHUSI COBEPILIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, MCIIOJIb30BaTh MPUEMBI peiiekcrn 1Jis OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PEIIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNIbTATOB AEATEIbHOCTH;

3) npuHsATHE CeOsl U IPYTHUX:

MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3E PE3YNIbTATOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[Ipenmernbie pe3ynbraThl ocBoeHUs: mporpaMmbl COO mo Ouonoruu Ha 06a30BOM ypOBHE BKIIIOYAIOT crenuduyeckue A y4eOHOro
npeamera «buosorus» HaydHble 3HaHMS, YMEHHMs U CHOCOOBI AECHCTBUI IO OCBOECHHIO, MHTEPIPETALUU U NPEoOpa3OBaHUIO 3HAHWM, BHJIBI
NESTEIbHOCTH O MOJIYYEHUIO HOBOTO 3HAHUS M NPUMEHEHHMIO 3HAHUH B PA3JIMYHBIX YUEOHBIX CUTyalUsX, a TaKXKe B PEAJbHBIX JKU3HEHHBIX
CUTYyallUsX, CBA3aHHBIX ¢ Onosorueil. B mporpamme npeaMeTHbIe pe3ynbTaThl MPEACTABICHBI M0 roJaM 00yUeHHs.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATh:



c(OPMHUPOBAHHOCTb 3HAHUN O MECTE M POJIM OMOJIOTHUH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUICKMX U 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE
Ouosiorny, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUls PeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJCP)KaHHE OMOJIOTMYECKUX TEPMHUHOB M TOHSATHM: >KU3Hb, KJIETKA, OPTaHU3M, MeTaboinu3M (0OMEH BEIIECTB U
MpEBpalICHUE JHEPruu), TOMeocTa3 (CaMOperyJisiiusi), YpOBHEBas OpraHu3alys S>KUBBIX CHUCTEM, CaMOBOCHpPOU3BEJEHUE (PEenpomayKIus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yYMEHUE H3/1araTb OMOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs, LIEHTpajbHas JO0rMa MOJEKYJSpHOW Ouosnorun),
3akoHbl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u y4yenus (0 mEHTpax MHOTooOpasusi U HMPOMCXOXACHUS KyJIbTYpHbIX pactenuit H. .
BasuiioBa), onpeensaTh rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHUE BJIAZIETh METOAAMU HAY4YHOIO IO3HAaHMS B OHOJOIMM: HAOMIOACHUWE M ONMCAHUE >KUBBIX CHUCTEM, IPOLECCOB M SBICHMIH,
OpraHu3anus. ¥ MpPOBEJAEHUE OMOJIOTMYECKOI0 HKCIEPUMEHTA, BBIIBUKEHHUE THIIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXAY HCCIIEAyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHUE IOJIyYEHHBIX PEe3yJbTaTOB, MCIOJb30BAaHHBIX HAyYHBIX MOHATUIH, TEOPUl U 3aKOHOB, YMEHHE JA€NaTh BHIBOJbI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT U 3yKapHOT, OJHOKJIETOUYHBIX U MHOIOKJIETOUYHBIX OPIaHU3MOB,
0COOEHHOCTH MpPOLIECCOB: OOMEHa BEIIECTB M NPEBPALEHUsS SHEPrUU B KJIETKe, (POTOCHMHTE3a, IJIACTUYECKOIO M 3HEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO33a, Mei103a, OIUIO0OTBOPEHUS, PAa3MHOKEHMSI, UHIUBUAYAIBHOTO PAa3BUTHS OpraHu3Ma (OHTOT€HE3);

yMEHHE NPUMEHSATh NOJyYEHHbIE 3HAHUA U1l 00ObSICHEHUS OMOJIOTUYECKUX IIPOLIECCOB U SBJICHUH, JUIsl IPUHATUS IPAKTUUECKUX PELICHUH B
MOBCEIHEBHOM KM3HHU C 1IeIbI0 oOecrieueHust 6€30MaCHOCTH CBOETO 3I0POBbs M 3/J0POBbS OKPYKAIOIIUX JIFOJeH, COOII0AEHUST HOPM I'PaMOTHOTO
MOBEJCHUSI B OKpY’Kalolled MNpUPOJHON cpele, MOHMMaHUE HEOOXOJUMOCTH MCIIOJb30BaHHUs JIOCTUKEHHUN COBPEMEHHOM Ouojoruu u
OMOTEXHOJIOTHH JIsl pallMOHAIBHOTO MIPUPOIOIOIB30BAHNUS;

yMEHHE pelaTh 3JIEMEHTapHble TeHETHUECKHUE 33Jauyd Ha MOHO- U JUTHMOPHIHOE CKpEIIMBaHME, CLEIJICHHOE HAcJelI0BaHUE, COCTABIATh
CXeMbl MOHOTMOPHUIHOTO CKPEIUBaHUsI [T IPeCKa3aHHsl HaclleJ0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATh J1a0OpaTOpHBIE W MpaKTHYecKHe paboThl, COOMIOJaTh MpaBwia Hpu paboTe ¢ y4eOHBIM M JIAOOPATOPHBIM
000opyI0BaHUEM;

yMEHHE KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO OMOJOTHYECKOTO COJEPKaHUS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS
U3 pa3IMYHBIX HMCTOYHUKOB (CpeicTBA MAaccoBOM HMH(OpMAIUM, HAYYHO-TIOMYJISIpHbIE MaTepHallbl), ATHUYECKHE AacleKThl COBPEMEHHBIX
UCCIIeIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE cO3/1aBaTh COOCTBEHHbIE MTUCHMEHHBIE U YCTHBIE COO0IIEHNs, 000011asi OMOJIOTHYECKY0 MHPOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOMKHBI OTPAXKATh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa M HAYyYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUICKMX U 3apyOEKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE
Ouosioruy, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa [UIs PELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpBIBaTh COACp)KaHUE OWOIIOTMYECKUX TEPMHUHOB M TOHITHUN: BUM, MOMYJALUSA, T€HO(OH, ABOJIOIMS, IBMKYIIUE CHIIBI
((paxTOpBI) IBOMIONMHU, TPUCIIOCOOICHHOCTh OPTaHU3MOB, BHI000pa30BaHKe, SKOJIOTHYECKHUE (PAKTOPBI, IKOCUCTEMA, MTPOAYLIEHTbI, KOHCYMEHTHI,
PEeAYLEHTHI, IIEMU MTUTAaHUs, YKOJIOTHYEeCKas upaMuia, OnoreomeHos, onocdepa;



yMEHUE u3jaraTb OHOJOrMYecKHe TeopuH (dBotoluoHHas Teopust Y. JlapBuHa, CHHTETHYecKass TEOpHUS 3BOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoapiieBoro cxoncrtBa K. M. bapa, yepenoBanus riaBHbIX HampasieHuid u myten sBomonru A. H. CeBeprioBa, y4eHHS 0O
ouocdepe B. U. Bepnasckoro), onpenensars rpaHULbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

yYMEHHUE BIJIAZCTh METOAAMH HAYYHOTO IO3HAHHMS B OHOJOTMM: HAONIOACHHWE M ONHMCAHUE >KUBBIX CHUCTEM, MPOIECCOB M SBICHHIA,
OpraHu3anysi ¥ MpPOBEACHUE OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIIBUKCHHWE THIIOTE3bl, BBISBIEHUE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMU
BEIMYMHAMHU, OOBSICHEHUE IOJYYEHHBIX PE3YyJbTaTOB, MCIIOJb30BAaHHBIX HAYUYHBIX MOHATHHA, TEOPHH M 3aKOHOB, YMEHHUE J€jaTh BBIBOJbI HA
OCHOBAHHUU TOJTY4YEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC IMPH3HAKH CTPOCHUS OHOJIOTMYECKHX OOBEKTOB: BHJIOB, IMOMYJISLMN, MPOAYIEHTOB, KOHCYMEHTOB,
peIyLeHTOB, OHOTEOIEHO30B W HKOCHCTEM, OCOOCHHOCTHM IMPOIECCOB: HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BUI000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB, JIeHCTBUS 3KOJIOIHYECKUX (DaKTOPOB Ha OPraHU3MBI, IEPEHOCA BELIECTB U IOTOKA SHEPIHU
B DKOCHUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHUH B SKOCUCTEMAX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOr€0XHMHUYECKUX LIUKIIOB B Guochepe;

YMEHHUE NPUMEHSATH NOJyYEHHbIE 3HAHUA U1l 00bACHEHUSI OMOJIOTUYECKUX IIPOLIECCOB U SBJICHUH, JUISl IPUHATUS IPAKTUUECKUX PELICHUH B
MIOBCEHEBHOM KHU3HHM C IIETbI0 oOecreueHusi 6€30MaCHOCTH CBOETO 3[I0POBBS M 3/I0POBbS OKPYKAFOIIUX JIFOJCH, COOII0AEHUSI HOPM I'PaMOTHOTO
MOBEJICHUSI B OKpY’KaloUleW NPUPOJHONW cpelle, MOHUMaHHE HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTH)KEHUH COBPEMEHHOW OHOJOrMH Ui
palnMoHAIBHOIO IPUPOIONOIb30BAHUS;

YMEHHE pelIaTh AIeMEHTapHbIe OMOJIOrMUECKUE 3a]Ja4l, COCTABIISATh CXEMBbI IIEPEHOCA BEIIECTB U YHEPTUU B 3KOcHCcTEeMax (LENH MUTaHUsA);

yMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTHUeCKHe paboThl, cOONI0NaTh MpaBuiaa OpU padboTe ¢ ydeOHbIM U J1abOpaTOPHBIM
o0opyaoBaHuEM;

yMEHUE KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATh HH(POPMAIUIO OMOJIOIMUYECKOTO COJIEPKAHU, BKIIOYAOIIYIO I1CEBAOHAYYHbIE 3HAHUS
U3 pa3IUYHbIX UCTOYHUKOB (CpeACcTBa MaccoBOM MH(pOpMalLMU, HAyYHO-TIONMYJISpHbIE MaTepuabl), pacCMaTpUBATh INI00ATBHBIE SKOJOTHYECKHE
po0GJIEMbI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yYMEHHUE c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOLIEHN, 0000111asi OMOIOTHYECKy0 HH(POPMAIUIO U3 HECKOJIBKUX UCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar 6MOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 HKHSHEESTENEHOCTE KIETKH 0 1 https://m.edso0o.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 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
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [{OK
L IBOONKONHAL OHONOTHA o L L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo011ecTBa 1 HKOJIOTMYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5
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