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HHOACHUTEJBbHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmsbl MO0 OUOJIOTUU TEOPETUUECKYIO OCHOBY ISl OTPEIENICHUs MOAX0A0B K (POPMUPOBAHUIO COJIEPKaHUSI y4EeOHOTO
npeamera «buonorus» cocraBuiu: KoHuentyaibHbie nonoxkenus GI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIeH, COAepKaHUsl, pPe3yJbTaTOB
o0y4yeHus U TpeOOBAHUN K YPOBHIO HMOJATOTOBKH BBITYCKHUKOB, IMOJIOKEHUS 00 OOIIMX IENAX M MPHHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpelHero obmiero odpazoBanusi B Poccuiickoit ®denepannn, a Takke MOJIOKEHUS O crienupuke OMOIoruu, e€ 3HaYeHUH B
MO3HAHUM KUBOW TMPUPOABI U OOECIeUeHUH CYIIECTBOBAHUS ueioBeuecKoro oodmiectBa. COrjacHO Ha3BaHHBIM IIOJOXKEHHSIM, OIpeIeIeHbI
OCHOBHBIE (DYHKITHH ITPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu AT TPEICTABICHHWE O IEsX, 00 OOIIel crpaTerud OOYYCHHS, BOCIHTAHUS W PA3BUTHS OOyUYAIOUIUXCS
cpeacTBamMu yuebHoro npeameta «buonorusy, onpeaenseT o0s3aTenbHOe TPEIMETHOE COJIep:KaHue, ero CTPYKTYPY, paclpeiesieHre Mo pasaeinam
U TeMaM, PEKOMEHIYyEeMYIO IOCJIE0BaTeIbHOCTh M3YUeHHUs Y4eOHOro MaTepuaia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3CH,
JIOTUKU 00pa30BaTEIBLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTENH 00yJaroInXCsl.

B mporpamme mo OHONOrMM TakXe YYHTHIBAIOTCA TPEOOBaHHMA K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U MPEIMETHBIM
pe3ynbrataMm oOydeHus B (HOPMHPOBAHHHM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHOW EATEIbHOCTH/Y4eOHBIX NEUCTBUN OOYYarOMIUXCS II0
OCBOEGHHUIO COJIep:KaHUs OMOIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonoruu (10—-11 xnaccel, 0a30BbIil ypOBEHb) peain30BaH MPUHIMI IPEEMCTBEHHOCTH B U3y4EHUH OMOJIOrUH, Oiaronaps
YeMy B HEW MpPOCMAaTpUBAETCs HAIPABICHHOCTh HA Pa3BUTHE 3HAHWH, CBA3aHHBIX C (DOPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OpPUEHTAlUil JMYHOCTH, 3KOJOTMUYECKOI'O MBILIUICHUS, MPEICTaBICHUH O 340pOBOM 00pa3e >KU3HU U OepekKHbIM OTHOILIEHHEM K
OKpy>Katomiel npupoaHoil cpeae. Iloatomy Hapsay ¢ u3yuyeHHEM OOIIEOMOJIOrMYECKHX TEOpUH, a TakKe 3HAHUN O CTPOEHHM KHMBBIX CHCTEM
pasHOrO paHTa M CYINIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOIECCOB B MpPOTrpaMMe IO OHOJIOTHH yJeNeHO BHUMAHHE HCIIOJIB30BAHHIO
MOJTyYCHHBIX 3HAHHWI B TIOBCEHEBHOM KHU3HU JUIS PEUICHUS PUKIIAIHBIX 33/1a4, B TOM YKCIIe: TPOPIIAKTUKN HACIEICTBEHHBIX 3a00IeBaHUI

YeJIOBEKa, MEIUKO-TeHEeTHUYECKOI0 KOHCYJIbTUPOBaHMs, OOOCHOBaHMS HKOJIOTMYECKH IeJIeCO00pa3HOro MOBEJCHHUS B OKpY’Karollen
NPUPOJHOM cpelle, aHalIM3a BIMSHUSA XO3SHCTBEHHOM JEsITEIbHOCTH 4YEJIOBEKa Ha COCTOSIHME MPUPOAHBIX M HCKYCCTBEHHBIX 3KOCHCTEM.
YcuneHne BHUMaHUS K MPUKJIAIHON HAMPaBIEHHOCTH y4eOHOTO mpenMeTa «bruoorusy mpoIuKTOBaHO HEOOXOIMMOCTHIO 00ECTICYeHHS YCIIOBHMA
IUTSL pEIICHUsS] OTHOM M3 aKTYaJIbHBIX 3a/1a4 MIKOJIBHOTO OMOJOTHYECKOT0 00pa3oBaHMs, KOTOpas mpeamnoiaraeT GopMupoBaHHe y 00yJaroInuXcs
CIOCOOHOCTH aJJaTUPOBATHCS K N3MEHEHHSIM JJTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero oomero o0pa3oBaHHUs 3aHMMaeT BakHoe MecTo. OHa obecneunBaeT (OPMHUPOBAHHME Yy OOYHYAIOLIMXCS
MIPEJICTaBICHUI 0 HAYYHOH KapTHHE MUPA, pacIIupseT U 0000mIaeT 3HaHKI O JKUBOW NIPUPOJE, € OTINUNTENFHBIX MPHU3HAKAX — YPOBHEBOH



OpraHu3ali U SBOJIIOLUH, CO3aET YCIOBUS JUISA: MO3HAHHUS 3aKOHOB >KUBOHM MPHUPOJbI, HOpMUpOBaHHS (PYHKIIMOHAIBHON IPaMOTHOCTH,
HaBBIKOB 3JJ0POBOTO M O€30MacHOro 00pa3a KH3HHU, SKOJIOTHYECKOTO MBIIICHHS, [IGHHOCTHOTO OTHOIIEHHS K )KUBOW IIPHPOJIC U YEIIOBEKY.

bonbiioe 3HaueHne OHMONOTHS MMEET TAaKKe Ul PEIICHHS BOCIUTATENBHBIX M PAa3BHUBAIOIIMX 3a/1ad CPEJHEro oOmero oOpa3oBaHHA,
colpanu3anuy odydarommxcs. M3ydenne Ounonoruu obecriednBaeT YCIOBUS A (OPMHPOBAHUS MHTEIUIEKTYalIbHBIX, KOMMYHHKAIIHOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, CTETUYECKOH KYJIBTYpBI, CIIOCOOCTBYET HMHTErpaluyd OWOJIOTMYECKUX 3HAHUU C NPEACTABICHUSAMH M3 IPYTrUX
y4eOHBIX TPEJMETOB, B YAaCTHOCTH, (pU3MKH, XUMHUH U Teorpadun. HazBaHHbIE MOJIOKEHUS O MIpeAHa3HauYeHUN ydeOHoro npeamera «buomorus»
COCTaBWJIM OCHOBY JIJIsl OTIPEICIICHHS IOJX0/I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COAEPKaHMUs, TPECTABICHHOTO B IPOrpaMMe 0 OMOJIO0THH.

OT10op coxmepkanus ydueOHOro mpenmMera «buonorus» Ha 06a30BOM ypOBHE OCYIIECTBIEH € MO3ULMUN KYJIBTYpOCOOOPa3HOTO IMOIX0/a, B

COOTBETCTBHH C KOTOPHIM 00yYaroIuecs: JOJDKHBI OCBOUTH 3HAHUS U YMEHHUs, 3HAYMMBIC U1 (OPMHUPOBaHUS OOIIEH KYIbTYphI, ONPEICIISIONINe
aJICKBaTHOE TIOBE/ICHHUE YEIIOBEKA B OKPYIKAIOIIEH NPUPOTHOM cpeze, BOCTPeOOBaHHbBIE B MOBCEAHEBHON JKU3HU M IPAKTHYECKOH JEATEIHHOCTH.
Ocoboe MecTo B ATOH CHCTEMe 3HaHWI 3aHMMAIOT JJIEMEHTHI COJEPXKAaHUS, KOTOPhIE CIY)KaT OCHOBOW Ui (POPMHUPOBAHUS IMPEICTABICHUNA O
COBpeMeHHOﬁ eCTeCTBeHHO-HaquOfI KapTUHC MHpPa U HCHHOCTHBIX OPUCHTAUUAX JIMYHOCTH, CHOCO6CTBYIOIIII/IX TymMaHu3aluu OHOJIOTMYECKOTO
o0Opa3oBaHwUs.
CTpyKTypHpOBaHUEe coJep)KaHKsI yueOHOr0 MaTepualia B IporpaMMe 1Mo OMOJIOTUH OCYILECTBICHO C yYETOM MIPUOPUTETHOTO 3HAYCHUS 3HAHUH 00
OTJINYUTENIBHBIX OCOOCHHOCTSIX YKMBOHM NMPHPOIBI, O €€ YPOBHEBOW OpraHU3alMU M SBOJIOIHMHA. B COOTBETCTBUU C 3THM B CTPYKType y4eOHOTO
npeaMeTa «bHooTHs BBIICNEHBI CIEAYIOIUE CoAepKaTelbHble TMHUU: «bronorus xak Hayka. MeToasl HaydyHOTO MO3HaHM», «KieTka Kak
Oouosorudeckast cucrema», «Opranusm Kak Ouojiormyeckas cuctema», «Crucrema u MHOroo0pasue OpraHM4ecKoro MHpay, «IBOJIOLUS KUBON
MPUPOJBD), «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Ienp wusydenus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIJeHHE OOYYaIOIIMMUCS 3HAHUSAMH O CTPYKTYpPHO-
(YHKIMOHATIBHON OpraHMU3alMyU KUBBIX CHCTEM Pa3HOI'O paHra U MpuoOpeTeHHe YMEHUH MCIONb30BaTh 3TH 3HAHUS JUIsl TPAaMOTHBIX JACHCTBUI B
OTHOIIEHUU O0BEKTOB JKUBOM MPUPOJIBI U PELLIEHUS Pa3IUYHbIX )KU3HEHHBIX IPOOJIEM.

JlocTrkeHue 1eny n3ydeHns yueoHoro npeamera «buonorusn» Ha 6a30BOM ypoBHE 00€CIIEUMBAETCS PELICHHEM CIIEAYIONINX 3a/1a4:

OCBOEGHHE OOYYaIOUIMMHUCSA CHUCTEMbI 3HAHUH O OMOJOrMUYECKUX TEOpHUsSX, YUEHHSX, 3aKOHAaX, 3aKOHOMEPHOCTSAX, TUIOTe3aX, MpaBUiIaX,
CITy’KalllUX OCHOBOW 17151 (POPMHUPOBAHMS NPEACTABICHUN O €CTECTBEHHO-HAyYHOH KapTHMHE MHMpa, O METO/aX HAay4HOIo MO3HAHMs, CTPOSHHH,
MHOFOO6paSI/II/I A 0COOEHHOCTAX KHUBBIX CHCTEM pasHOTO YpOBHSA OpraHU3allii, BBIAAIOIIHUXCSA OTKPBITUAX W COBPCMCHHBLIX HCCICAOBAHUAX B
Omoyorny;

¢dopmHpoBaHKEe y 00YJaIOIUXCs TO3HABATEIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MYTAX
pa3BUTH B OMOJIOTUU HAYYHBIX B3IJIAA0B, HJIEH U MTOJIXO0A0B K U3YYEHHIO KUBBIX CHCTEM Pa3HOI'O YPOBHS OpraHU3aliH;



CTaHOBJIEHUE Yy 00y4JaroLuxcs 001ei KyIbTypbl, (YHKIIMOHATLHON TPAMOTHOCTH, Pa3BUTHE YMEHHUN OOBSICHATH M OLICHUBATH SIBICHUS
OKpY’KaroIlero MIpa KMBOM MPUPO/Ibl HA OCHOBAaHUM 3HAHUM U OIBITA, TOJYYEHHBIX IPU U3Y4YE€HUH OMOJIOTHH;

(bopmupoBaHue y 00yJarOIIUXCs YMEHUI MIUTIOCTPUPOBATh 3HAU€HHE OMOJIOTMYECKUX 3HAaHUH B PAKTUYECKOM NesITEIbHOCTH YEJIOBEKA,
Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHU;

BOCIIUTaHHE YOS KIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YE€TIOBEKOM >KHUBOM MPHUPOIbI, HEOOXOIUMOCTH OEpEXHOTO OTHOIICHUS K HEH,
COOJIFOICHUSI STUUECKUX HOPM IIPH IIPOBEAECHUHN OMOJIOTHUECKUX UCCIIEA0BAHMIA;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JUIsl TOBBIIIEHUS YPOBHS 3KOJIOIMUYECKON KYJIbTYPbI, U YOPMUPOBAHMS HAYYHOTI'O
MHUPOBO33PEHUS;

[IPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEIHEBHOM KU3HU JUIsl OLEHKU MOCIEACTBUIA CBOEH J1€ATENbHOCTH 0 OTHOIIEHHUIO K
OKpy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbI0, 0O0CHOBAHHE U COOJIIOJICHHE Mep NMPO(PUIAKTHUKH 3a00J1€BaHUM.

B cucreme cpennero obmero oopazoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE, SIBJISETCS 00513aTENbHBIM Y4EOHBIM IIPEAMETOM,
BXOJIAIIMM B COCTaB IpeaMEeTHON o01acTu «EcTecTBEeHHO-HAayUHbIE IPEAMEThI.

Jlnst m3ydeHus OMoIoruy Ha 6a30BOM YpOBHE CpellHEro oomiero odpasoBanus orBoautcs 68 yacos: B 10 kimacce — 34 vaca (1 gac B
Henento), B 11 kimacce — 34 gaca (1 yac B Heeno).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMU €CTECTBEHHBIMU HayKamH, punocoduelt, 3STUKOH,
ACTETUKOU U mpaBoM. Poss Onosoruu B GOpMUPOBAHUN COBPEMEHHOW HaYyYHOI KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTob1 103HaHUS )KUBOU IPUPOJIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, OIIMCAaHNUE, U3MEPEHHE, KIIaCCU(PUKALUs, MOJAEIUPOBAHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdeMmoHcTpanum:

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

TaOmuie! u cxeMbl: «MeTo/1bl TO3HAHUS )KUBON PUPOJIBI».

JlaGopaTopHble H IpaKkTH4YecKne padoThbi:

[IpakTuueckas padborta Ne 1. «Vcnonp3oBaHuE pa3TUYHBIX METOIOB IIPU U3YUYEHUU OMOJIOTHYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

JXusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT U3ydeHus: 6uoaoru. OTianune 5KUBBIX CUCTEM OT HEOPraHUYECKON IPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHH OpPraHU3aAIlMd OMOCUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIH,
MOMYJISIITHOHHO-BUI0BOM, YKOCUCTEMHBIHN (OMOTe01IeHOTHIECKH i), OrochepHbIit.

JdemoncTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «Y POBHHU OpraHU3alluu )KUBOM IPUPOIBD.

Ob6opynoBanue: moaens mosekyinsl JJHK.

Tema 3. XumMHu4eCcKHil COCTaB U CTPOCHHE KJIECTKH.
XVMMHUYECKUH COCTaB KIETKU. XUMHUYECKHUE MIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BELLIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BEleCTB B KieTke. [loanep:kanne ocMoTHYECKOTrO OasiaHca.



benxu. Cocta u crpoenue 0eKoB. AMUHOKHCIOTHI — MOHOMEPBI OesIkoB. HesaMeHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBINA COCTaB. YPOBHU CTPYKTYphI OCIKOBON MOJIEKYJIbI (IEpBUYHASI, BTOPUYHAS, TPETHYHAS U YETBEPTUUHASA CTPYKTYpa).
XuMmuyeckue cBoricTBa 6enkoB. buonornueckue GyHKIIMN OEIKOB.

depMeHThI — OHosIoTHYeCKre KaTanu3aTopsl. CTpoeHue epMeHTa: aKTUBHBIN LIEHTP, CyOcTpaTHas creupuIHoCcTh. KodepmeHTHI.
Burtamunbl. OTimynst GepMeHTOB OT HEOPTaHMYECKUX KaTaln3aToOpPOB.

VYrneBojabl: MOHOCaxapuabl (III0K03a, pubo3a u Je30kcupudo3a), Jucaxapuibl (caxaposa, JakTo3a) U rmoiucaxapusl (Kpaxmadi, IIMKOreH,
uestono3a). buonoruueckue GyHKIUU YriieBOAOB.

Jlunuapr: Tpurarnepusl, pochomunuasl, crepouasl. [ unpopuinbHo-ruapodoOHbIe CBOKCTBA. bronornyeckue GyHKINT JIMTHIOB.
CpaBHEHHE YTIIEBOJIOB, OCJIKOB U JIUIIHJIOB KaK UCTOUHUKOB YHEPTHUH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneoruasl — MoHOMephl HykJIeMHOBBIX KucioT. Ctpoenue u pynkuuu JIHK. Ctpoenue u
¢byukun PHK. Buast PHK. AT®: crpoenue u GyHKIMH.

[{uTonorus — Hayka o kieTke. Kierounas Teopus — mpuMep B3aNMOACHCTBUS UK U (aKTOB B HAYYHOM MO3HAHUU. METO bl U3yUSHHUS
KJIETKH.

Krerka kak nenoctHas xwuBas cucreMa. OOLie Mpru3HaKK KJIETOK: 3aMKHYTasi HapykHass MeMOpaHna, mosnekyinsl JIHK kak renernueckuit
amnmapar, cucreMa CHHTe3a Oenka.

Tunsl KIETOK: yKapuoTHUecKas U pokapuotudeckas. OcCOOEHHOCTH CTPOCHHSI MPOKapUOTHUecKol kieTku. Kiierounas ctenka Oakrepuil.
Crtpoenue 3ykapuoTudeckoi kieTku. OCHOBHBIC OTJIMYHUS PACTUTEIBHON, ’KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAINKC, uX ¢QyHKuM. [InazmaTtuueckas meMOpana, e€ cBoicTBa U
¢ynkuuu. [uronnasma u e€ opranonipl. OnHomeMOpanHbie opranouas! kietku: JI1C, annapat ['onbaku, au3zocomsl. [lomyaBToHOMHBIE
OpraHouAbl KJIETKU: MUTOXOHIPHH, TutacTubl. IIporcxoxienne MUTOXOHIPUN U TUIACTU,.

Bunel nnactun. HememOpaHHbIe OpraHouAbl KJIETKU: puOOCOMBI, KJIETOYHBINA HEHTP, LIEHTPUOIHU, PECHUYKH, KI'YTUKU. DyHKINN
OpraHOMJIOB KJIETKHU. BKiItoueHus1.

Snpo — perynsaTopHslii HeHTp kiieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kapuoria3Ma, XpOMaTHH, SAPIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. Bap.

Juarpammsl: «PacrpenesieHre XUMHYECKUX 2JIEMEHTOB B HEXKUBOH IIPUpOe», «PacipeneneHne XuMHYECKUX JIIEMEHTOB B )KUBOM
MIPUPOIEN.



Tabnuue! u cxemsl: «Ilepuoanyeckas Tabaua XMMHYECKUX 3J€MEHTOBY», «CTpOeHHE MOJIEKYIbI BOJbI», «buocunres 6enkay», «CTpoeHue
MOJIEKYJIBI Oenkay, «Ctpoenue ¢pepmerTan, «Hyknennorsie kucinothl. JJHK», «Ctpoenne monekynsl ATD», «CTpoeHHe 3yKapuOTHISCKOM
KJIeTKW», «CTpoeHue )KUBOTHOM KIIeTKW», «CTpOeHUE pacTUTENIbHON KIETKN», «CTpoeHHEe TPOKAPUOTUYECKON KileTkn», «CTpoeHue sapa
KJIETKN», «YTICBOIBDY, «JIMIIHAB.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYy/JOBaHUE JUIsl TPOBEACHUS HAOIIOIEHUM, U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl
PacTUTENIbHBIX, dKUBOTHBIX U OAKTEPUAIbHBIX KIIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopnas padota Ne 1. «/3ydeHne KaTaIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl HITU KaTajaas3bl)».

JIaGoparopHas pabota Ne 2. «/3yueHne CTpOeHUs KIETOK PaCTeHUH, )KUBOTHBIX U OaKTEpHii 1101 MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpEenaparax 1 Ux OIUCaHue».

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelecTB, UM META00JIN3M. ACCUMMIISIIMS (IUTACTUYECKUN OOMEH) U AUCCUMMIIALUS (3HEPTETUYECKUII OOMEH) — JIBE CTOPOHBI
eIMHOro mporecca Merabonus3ma. Posib 3aKOHOB COXpaHEHUs BEILIECTB U SHEPTUU B IOHUMAHUU METAa00IN3MA.

Tumnbl oOMeHa BelecTB: aBTOTPO(GHBINA U retepoTpodHbIi. Posib hepmMeHTOB B 0OMEHE BEIIECTB U NIPEBPAILIEHUN SHEPTHH B KIIETKE.

®otocunTte3. CeroBast u TeMHOBast (pa3bl porocunTesa. Peakuuu Gorocunresa. IpdhekTuBHOCTh poToCHHTE3a. 3HaUCHHE (POTOCUHTE3A
JUI AKU3HU Ha 3emuie. BinusHue ycnoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIINe OakTepuy. 3HaU€HUE XEMOCUHTE3a /7Sl )KU3HU Ha 3emJle.

DOHepreTryeckuii oOMeH B KieTke. Pacienyienue BenecTs, BblIeIEHHE U aKKyMYJIUPOBAHUE SHEPTHH B KJIETKE. DTalbl JHEPreTHUECKOTO
obmeHna. [ nmukonus. bpoxenue u ero Buabl. KuciopoaHoe okucienue, win KiaeTouHoe Abixanue. OkuciaurenbHoe GochopuiimpoBaHue.

O} heKTHBHOCTH YPHEPTETUIECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. I'enernueckas nunopmanus u JIHK. Peannzanus renernueckoit uHGopmanuu B KiieTke. I'eHeTH4ecKuil Ko
u ero cBoiictBa. Tpanckpunuus — Matpuusbiil cunte3 PHK. Tpancnsnus — 6uocunres 6emnka. Dramnsl TpaHcasanuu. KoaupoBanue aMuHOKHCIIOT.
Ponb pubocom B OuocunTese Oenka.

Hexknerounsie ¢popmsbl sxu3HU — BUpychl. Mctopus otkpeitus BupycoB (/. 1. UBanoBckuit). OCOGEHHOCTH CTPOSHMS U AKU3HEHHOTO LIUKJIA
BUpYycoB. bakreprodaru. bone3nu pacrenuit, )kUBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHnonedunura yenosexa (BUY) —
B0o30yautens CIINIa. OOpaTHas TpaHCKpHUIIIHS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpanum:



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

Tabmuup! u cxembl: «Tunel muranusy, «Metadonu3zmy», «MUTOXOHIPHUI», « IHEPTETHUCCKUN 00MEH, «XJIoporuiacTy», «DOTOCUHTE3,
«Ctpoenne [IHK», «Ctpoenue u pyHKIIMOHUPOBaHKE reHay, «CuHTe3 Oenkay, «I'eHeTnueckuit koa», «Bupyce», «bakrepuodarn», «CTpoeHue u
*u3HeHHbIi uK Bupyca CIIN/1a, 6akrepuodaray, «Pemmukarus JJTHK».

Ob6opynosanue: mogenu-anmnkanuu «Y apoenune JJHK u tpanckpumnimsy, «buocnunres 6enka», «CTpoeHHE KIETKI», MOJIEIb CTPYKTYPHI
JHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounslii muKII, WM )KU3HEHHBIN UK KiIeTku. MaTepdasza u mutos. [Ipoueccsl, mporekatoniue B uHTEpdase. Perumkanus — peakuus
matpuuHoro cunresa JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIMIJIOMIHBIN U TaljIOUIHBIM XpPOMOCOMHBIE HAOOPBI.
Xpomarusl. [luTonorndyeckre 0OCHOBBI pa3MHOXKEHHUS U UHAUBUYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Craguu mutosa. IIponeccsl, npoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

®opMbI pa3MHOKEHHUSI OPTaHU3MOB: O€CIIONoe U T0J0BOe. Buapl 0eCronoro pa3MHOKEHUS: JIeIeHUE HABOE, IOYKOBAHUE OJTHO- U
MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOXKeHHUE. VICKycCcTBEHHOE KIIOHMPOBAHWE OPraHU3MOB, €r0 3HAYEHHE JJIS CEJIEKIIHH.

ITonoBoe pa3MHOXKEHHE, €ro OTINYHUSA OT OECIOI0ro.

Meiio3. Cranuu meno3sa. IIponeccel, npoucxonsamue Ha craausax meiosa. Ilosenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii
CMBICII M 3HAYE€HHE MeHo3a.

I'amerorenes — nporiecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10J10BBIE XKee3bl: CEeMEHHUKHU U IMUHUKU. OOpa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CepMaTo30u 1, siilekyieTka) — ciepMaTorenes u oporene3. OcoOEHHOCTH CTPOEHHsS AULEKIETOK M CIEPMaTO30H/10B.
OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHE3). OMOpHOHANIBHOE pa3BUTHE (AIMOpHOreHes3). OTanbl SMOPHOHATIBHOTO Pa3BUTHUS Y TO3BOHOYHBIX
KUBOTHBIX: IpO0JIEHUE, racTpysnus, opranorenes. [loctamOpuonanbHoe pa3BuTue. THUIBI TOCTIMOPHOHAIBHOIO PA3BUTHS: IPSIMOE, HETIPSIMOE
(mmunHOYHOE). BiustHue cpesibl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHbIE YPOJICTBA.

Poct u pa3zButue pactenuili. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJUU PAa3BUTHSL.



JdemoHcTpaumnu:

Tabnuuel u cxemsl: «POPMBI pa3MHOKEHHS OPraHU3MOBY, «J{BOHHOE OIJIOJJOTBOPEHHE Y IBETKOBBIX pacTeHUil», «BereratuBHoe
pa3sMHOXKEHHE pacTeHU», «JleneHne KiIeTku oakTepuiiy, «CTpoeHHne MOJOBBIX KIETOK», «CTpOeHUE XPOMOCOMBI», «KIeTOUHBIH UK,
«Pemmmukanusa [IHK», «Murtoz», «Meito3», «Ilpsmoe u Henpsimoe pa3BuTHe», «I'aMeTorenes y MIIEKONUTAIOLIUX U YeI0BeKay, «OCHOBHBIE
CTaluN OHTOT€HE3a».

O06opynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30u/bl MIEKOIUTAIOLIEroy, «SilekneTka MiekonuTatoeroy», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAsE MOJIeTb-anuinkanus «/lenenne knetkn», moaens JJHK, Moxens MeTada3zHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTHYeCKUEe padoThI:

JIaGoparophas pabota Ne 3. «HaOmronenue MuTo3a B KJIeTKaX KOHUYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.

JIaGoparopHas pabota Ne 4. «/3yueHue CTpOCHHUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOIpEnapaTax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3anauun renetuku. Mctopus pa3Butus reHeTUKU. Posib nutosnoruy u 3MOpHOJIOTUY B CTAHOBJIEHUH FeHETUKH. Brias
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTHE I'€HETUKHU. MeTo/1bl FeHeTUKHU (THOPHI0JIOTHUECKU, IUTOr€HETHUECKUH, MOJIEKYJIISIPHO-
reseTnyeckuii). OCHOBHbIE reHeTUYeCKHe MOHATHUS. [ eHeTHueckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPELUBaHHM.

3aKOHOMEPHOCTHU Hacjel0BaHUs IIPU3HAKOB, YCTaHOBIIEHHBIE [ . MenaeneM. MoHOrnOpuaHoe cKpelBaHue. 3aKOH eMHO00pa3us
ruOpu0B nepBoro nokoseHus. [IpaBuiao JoOMUHUPOBaHUA. 3aKOH paclleIUIeHHs pU3HaKoB. [ unoreza unctotel ramer. [lonHoe u HenosHOe
JOMUHUPOBaHHUE.

JurnbpuiHoe cKpeuBaHyue. 3aKOH He3aBUCUMOI'0 HAacIeJ0BaHUs MPU3HAKOB. L{uToreHeTnueckre OCHOBBI TUTMOPUTHOTO CKPEIIUBAHUS.
AHanu3upyroliee CKpeluBanye. Vcrnonp30BaHle aHATU3UPYIOIIEro CKPEIMBAHUs AJIsl ONPeieNIeHHs TeHOTHIIa 0co0u.

CuennenHoe HacneoBanue npusHakoB. Pabora T. Moprana no cuerieHHOMY HaclieJJoBaHHIo reHoB. Hapyiienue cliensieHus reHoB B
pe3yibTaTe KPOCCUHIOBEpA.

XpoMOCOMHast TEOPUS HACIEACTBEHHOCTH. [ eHeTUYEeCKHEe KapThl.

I'enernka nomna. XpoMOCOMHOE ONPEENIEHUE T101a. AYTOCOMBI U TI0JIOBBIE XPOMOCOMBI. | OMOraMeTHBIE U TETEPOraMeTHBIE OPTraHU3MBI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

N3meHunBOCTh. BHibl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAs. POJIb cpeibl B HEHACIEICTBEHHON N3MEHYMBOCTH.
XapakTepucTuKa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH. BapuanimonHblil psiJ ¥ BapualmonHas kpuBas. Hopma peakiium npusHaka.
KonnvecTBeHHbIE M KauyeCTBEHHbIE MMPU3HAKU U X HOpMA peakiuu. CBOHCTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.



Hacnencreennas, uiv reHOTUIHYECKast, U3MEHYMBOCTh. KoMOMHATHBHAS N3MEHUNBOCTH. Mel03 U MOJI0BOI Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. MyTalliOHHAs: U3MEeHYNBOCTh. Kiaccudukamus MmyTaiuii: reHHble, XpPOMOCOMHbBIE, TeHOMHBIE. YacToTa u
NPUYUHBI MyTaluii. MyTarennsie (pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HaclieAcTBeHHOU n3menunBocty H. M. BaBuiosa.

BHesnepHast Hac1€1CTBEHHOCTh U H3MEHUUBOCTb.

I'enetuka yenoBeka. Kapuorum yenoBeka. OCHOBHbBIE METO/IbI TE€HETHUKU YEJIOBEKA: F€HEaJOTHYeCKuil, OJM3HEIIOBBIHN, IINTOT€HETUUYECKHIA,
OMOXMMHYECKUN, MOJIEKYIApHO-TeHeTuYecKuid. COBpeMEHHOE OIpe/ielIeHHe FeHOTUIIA: TTOJTHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIMPOBAHKE, B
ToM ymciie ¢ momoinbto [11[P-ananu3a. HacneacTBennbie 3a00ieBaHus YeI0OBEKA: Te€HHbIE 00JIE3HH, 00JIE3HU C HACIICICTBEHHOM
MPEIpPacOI0KEHHOCTBIO0, XPOMOCOMHBIE 0oJie3HN. ComMaTnyeckune U reHepaTuBHbIE MyTaliui. CTBOJIOBBIC KIETKH. [[pUHIHITEI 310pOBOTO 00pasa
KU3HU, TUarHOCTUKU, TPOPUIAKTHKY U JICUCHUS TeHETUYECKUX Ooie3Hel. MeIUKO-reHeTHUeCKOe KOHCYIbTUPOBaHKE. 3HAUEHUE METUIINHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHNI YellOBEKa.

JdemoHcTpaumnu:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuiios.

Tabmuis! u cxeMbl: «MOHOTHOPHIHOE CKPEUIMBAHUE M €T0 IMTOTEHETHYECKass OCHOBAY, «3aKOH PACIICIUICHUS U €ro IIUTOreHeTUYeCKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «/urudpuaHoe ckpemuBanuey, «Lluronoruuyeckre OCHOBBI TUTHOPUAHOTO CKPEIIUBAHUAY, «Meio3y,
«B3auMmoelicTBrE alIeNIbHBIX TEHOBY, «[ eHeTHYecKue KapThl pacTeHUI, )KUBOTHBIX U YelIOBeKay», «I eHeTuka monay, «3akoHOMEPHOCTH
HaCJIeJOBaHMsl, CLEIJIEHHOTO C MOJI0M», «KapHOoTUIIbI YyelloBeKa U )KMBOTHBIX», «Buabl n”3MEHUNBOCTHY, «MoaupukamoHHass U3MEHYUBOCThY,
«HacnenoBanue pesyc-pakropa», «I'eHeTuka rpynn KpoBu», «MyTallMOHHas N3BMEHYHUBOCTD .

Ob6opynoBanue: Moaenu-anminkanun «MoHOruOpuaHOe CKpeluBaHie», «HemnonHnoe foMuHUpOBaHUEY, «{UrHOpHIHOE CKpPELIMBAHUEY,
«ITepekpéct XxpoMOCOM», MUKPOCKOI U MUKpornpenapat «J[pozoduiia» (Hopma, MmyTanuu GopMbl KpbUIBEB U OKPAcKH Tena), repodapuii «I"opox
ITIOCEBHON».

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

JIaGopartopHas pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUHOIO U JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI HAa TOTOBBIX
MHUKpOIpenaparax».

JlabopaTtopHas padota Ne 6. «3ydenne monudukanmoHHON N3MEHUYNBOCTH, TIOCTPOEHUE BAPUAIMOHHOTO Psijia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas pabota Ne 7. «AHanu3 mytaruii y 7po30( bl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

ITpakTruyeckas padora Ne 2. «CocTaBieHHE U aHAJIU3 POJIOCTOBHBIX YEIOBEKaY.

Tema 7. Cesexkunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.
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Cenexuus Kak HayKa M Ipolecc. 3apoKIEHUE CeIeKINU U nomecTukanus. Yuyenue H. 1. BaBunosa o neHTpax npoucxoxaeHus u
MHOTr000pa3usi KyJIbTYpHBIX pacTeHui. LleHTpbl MPOMCXO0KACHUS JOMAIIHUX )KUBOTHBIX. COPT, HOPOa, IITaMM.

CoBpeMeHHbIE METOIbI CeNEKIIMU. MacCOBBI M MHAMBHIyaIbHBIH OTOOPHI B CENEKIIUU PACTEHUI U KHUBOTHBIX. OIIeHKa IKCTephepa.
bnuzkopocTBeHHOE ckpemyBanie — MHOpuAKHT. Yncras auHust. CKpelluBaHue YUCThIX JIMHUMN. ['eTepo3uc, wim rudpuiHas cuia.
HeponcrBenHoe ckpemunBanue — ayropuauHr. Otnanénnas rudpuausanus u e€ ycrnexu. VickyccTBEHHbII MyTareHes 1 MoJy4yeHHe OJIUIIIONI0B.
JlocTrKEHMsI CEJIEKLIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruotexHonorus Kak oTpacibs Mpou3BOACTBA. | eHHAs MHXKeHepus. DTarnbl co3aanus pekomonHanTHoi JIHK 1 TpaHCTeHHBIX OpraHU3MOB.
Kiterounas nnxenepus. Knerounsle KynpTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUH.

KnoHupoBaHue BEICOKONIPOYKTUBHBIX CEIbCKOXO035IIICTBEHHBIX OPraHU3MOB. DKOJOIHUECKUE U aTuYeckue mpodiaemsl. [MO —
IeHEeTUYECKU MOAU(DULIMPOBAHHbBIE OPraHU3MBbI.

JeMoHcTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuue! u cxemsl: Kapta «LIeHTpBI IPOMCXOXKAECHUS 1 MHOTO00pa3usl KyJlIbTYpHBIX pacTeHuil», «[lopoasl qoMamHuX KUBOTHBIX», «CopTa
KYJIBTYpPHBIX pacTeHuil», «Otnanénnas rudpuauzanus», «Padbots! akagemuka M. @. BanoBay, «[lonmumnonnus», «O0beKTbl OMOTEXHOIOTHI,
«KiteTouHble KyabTypsl U KIIOHUpOBaHHUE», «KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOZ0B U KOPHEIIJIOIOB IUKHUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHMi, repoapuil «CenbCKOX035IICTBEHHbIE
pacTeHHA».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOIbl M TOCTHXKEHUS CEIEeKIIMM PACTEHUH U )KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHLUIO, INIEMEHHYIO (epMmy,
COPTOUCIIBITATEIbHBIA YUaCTOK, B TEIUIMUHOE XO35HCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBoJIIOLIHOHHASA OUOJIOTHSA.

[IpeanochIKu BOSHUKHOBEHUS SBOJTIOIMOHHON TEOPUHU. DBOJIOINMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH. BiusiHuE 3BOIIOIIMOHHON TEOPUH
Ha pa3BUTHE OMOJIOTUU U IPYTHX HAYK.
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CBugerenbcTBa 3BOIMIONMHU. [laeoHTOIOrMUECKHE: TOCIE10BATEIBHOCTD MOSIBIICHUS BUJIOB B [1AJIEOHTOJIOTMYECKOM JIETOIIUCH, IEPEXOAHbIE
¢dopmbl. broreorpadguueckue: cxoacTBO U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOCTBA U Pa3IMYUs SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHbBIE, PyAUMEHTAPHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKHE: CXOJICTBO MEXaHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX
METa0O0JIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpoumounonHas teopus Y. [lapeuna. [Ipeanocsiiku BOSHUKHOBEHMSI JapBUHU3MA. [{BHIKYIIME CUIIBI BOJIFOLIMU BUIOB 110 JlapBuHY
(M30BITOYHOE Pa3MHOKEHHUE TIPH OTPAaHMYECHHOCTH PECYpPCOB, HEONpeAenEHHass N3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossosronust. [Tomynsanus kak e1MHUIAa BUAA U SBOJIIOLIUH.

JBrxyiye cuibl ((hakTophl) 3BONIIOLUK BUI0OB B IPUPOAe. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHASA U3MEHUYMBOCTD. [lomysiuronHbie
BOJIHBI ¥ JIpeiid reHoB. V301 1 MATpAIIHs.

EcrecTBenHbIi 0TOOp — HanpaBISIOMUi GakTop BoIOIIH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJbTatr 3Bostonun. [IpuMeps! npucnocobieHui y oprann3mMoB. ApoMop¢ho3bl M U0 TALIHH.

Bun u BunooOpaszosanue. Kpurepuu Buga. OCHOBHbIE (OPMBI BU1000pa30BaHMsL: reorpapuueckoe, IKOJIOrHUECcKoe.

MaxkposBosronyst. @opMbl 3BOIIOLUY: QuUiIeTUYECKasl, AMBEPIeHTHAsI, KOHBEpIreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOIIOMH.

[IpoucxoxaeHue oT HeclleUaIN3UPOBaHHBIX MpeakoB. [Iporpeccupyromas cneruanuzanys. AJanTuBHasi paaualus.

JdemoHcTpaumnu:

IToprpersr: K. JInunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepros.

Tabnuue! u cxemsl: «Pa3BUTHE OpraHMUECKOro MUpa Ha 3eMie», «3apobIIId MO3BOHOUHBIX KUBOTHBIX», «APXEONTepUKCY, «DPOpMbI
00pBOBI 3a cylecTBOBaHME, «EcTecTBeHHBIN 0TOOPY», «MHOTO0Opa3ne COPTOB pacTeHuit», «MHOroo0pasue mopo KUBOTHBIX Y, «[lomymnsiuny,
«MyTanroHHas U3BMEHYUBOCTHY, «ApoMopho3bly, «Manoanantanumny, «O0mas nerenepanus», «/Ipuxyiue cuisl s3pononuny, «Kapra-cxema
mapuipyta nmyremectsus Y. {apsunay», «bops0a 3a cymectBoBanuey, «IIpucrnocobieHHOCTh Opranu3MoBy, «I eorpaduueckoe
BUI000pa30BaHue», « IKOJIOTUIECKOE BHI000pA30BAHUE.

O6opynoBaHKe: KOJUIEKIHS HACEKOMBIX C pa3JIMYHBIMU THUIIAMU OKPAacKu, HA0Op IUIO0B U CeMsIH, KoJuleKusl «[IpruMepsl 3aluTHBIX
MPUCTIOCOOTIEHUM Y )KUBOTHBIX», MOJIeNlb «OCHOBHBIE HaNpaBICHUS 3BOJIIOLUNY, 00bEMHAas MozeNlb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).
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buoreorpadudeckas kapta Mupa, KojuieKuus «PopMbl COXPaHHOCTH MCKOTIAEMBIX JKUBOTHBIX M PACTECHHIN», MOJIENb alTUINKAIUS
«[lepekpéct xpomocom», BaxkHbIe npenapatsl «Pa3Butre Hacekomoroy», «Pa3Buthe nsarymkuy», Mukponpenapar «/Ipozodunay (Hopma, MyTauu
(hOpMBI KPBUTHEB M OKPACKH TeNa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHIOY.

JlaboparopHas padota Ne 2. «Onucanue npucnocobIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHBbI€ MPEACTABICHUS O 3apOKICHUM KU3HU. HaydyHble THIIoTe3bl BOSHUKHOBEHUS )KU3HU Ha 3emiie: aOMoreHe3 U MaHCIepMHusl.
XumMuyeckas 3BoJoLNA. AOMOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHMUECKUX. JKCIIEPUMEHTAIbHOE MTOITBEPKICHUE XUMUYECKOU
sBoonny. HavaneHeie aTansl 6uosiorndeckoi asomtonuu. ['unoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE
npoTokieTku. [lepBoie KIeTKU U UX dBoNOLUS. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emie no spam u nepuogam. Karapxeit. Apxeiickas u mpotepo3oiickas pbl. [1aneo3oiickas spa u €€ nepuobl:
KeMOPHICKUI, OPIOBUKCKHIA, CHUTYPUUCKHH, ICBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Mes3o3oiickas 3pa u e€ meproIbl: TPHACOBBIH, FOPCKUNA, MEIIOBOIA.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTeprucTuKa KIIMMaTa U re0J0rH4eckux mporeccoB. OCHOBHBIE 3TAIlbl 3BOJIIOIUU PACTUTEIBHOTO U )KUBOTHOT'O MUpPA. ApoMop(do3bl y
pacTeHuii u KUBOTHBIX. [losBIeHUE, pacBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHU4YecKoro Mupa Kak oTpa)xxeHue 3BooIui. OCHOBHBIE CUCTEMATHUECKHE TPYIIbl OPIraHU3MOB.

OBoronys 4eaoBeKka. AHTPOIIOJIOTHs KaK Hayka. Pa3BuTHe IpencTaBiIeHU O MPOMCXO0KIEHUH YeloBeKa. MeTo bl N3y4eHHs aHTPOIIOTEeHE3A.
CxoJzcTBa M pa3InuMsl YEJIOBEKa U )KMBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBuxymue cuibl (pakTopbl) aHTponoreHesa. HacneacTBeHHast U3MEHUMBOCTh M €CTECTBEHHBINM 0TOOp. OO1IeCTBEHHBIN 00pa3 )KU3HH,
W3TOTOBJIEHUE OPYAUM TpyZa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUU ¥ BETBU IBOJIIOLMH YEIOBEKA: aBCTPAIONUTEKH, HesoBek ymenslid, YenoBek NpAMoXoaiui, Yenosek
HeaHJiepTanbckuid, YenoBek pa3yMHblid. Haxoku MCKOMIaeMbIX OCTaTKOB, BpeMs CYLIECTBOBaHMsI, 00J1aCTh pacpoOCTpaHeHusl, 00BEM rOJI0BHOTO
MO03ra, 00pa3 KU3HH, OPYIHUS.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIINE pachl: €BpONICOUAHAs (€Bpa3uiickas), HErpo-aBCTpaoniHas (3KBaTOpUAIbHASI ), MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). YepTbl MPUCIIOCOOIEHHOCTH MPEICTaBUTENEH YEIOBEUYECKUX pac K YCIOBHUAM CyIIecTBOBaHM. ENUHCTBO
yenoBedeckux pac. Kputuka pacuzma.
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JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapsuH.

Tabmuis! u cxembl: «Bo3HukHOBeHHE CONHEYHOU CUCTeMbI», «Pa3BuTre opraHnueckoro Mupay, «PacturenpHas kieTkay, «KuBoTHas
KieTka», «IIpokapuornyeckas kierkay, «CoBpeMeHHasi CUCTEMa OPraHUYeCKOro Mupa», «CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA U
4eJI0BEKOOOPa3HBIX 00e3bsH», «OCHOBHBIE MECTA MAJICOHTOJIIOTUYECKUX HAXOAO0K MPEIKOB COBPEMEHHOTO YeIOBEKaY, «JpeBHelune Ioam»,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE JTI0In», «HeT0BEYECKHUE PaCh».

Ob6opynosanue: Myssbku «[IpoucxosxaeHue yenoBeka» (OI0CThI aBCTpAIONUTEKA, TUTEKAHTPOIa, HeaHAepTaiblla, KPOMaHbOHIIA), CIETIKU
WM U300paKeHUsI KAMEHHBIX OpYJIUil IEPBOOBITHOIO YesloBeKa (KaMHU-YOIIIEphl, pyOuia, ckpebdiia), reOXpOHOJIOrnyecKas Tadiaua, KOIIEKIHs
«DOpMbI COXpPaHHOCTH UCKONAEMbIX )KUBOTHBIX U PACTEHUI».

JlabGopaTropHble U NpaKTUYecKue padoThbl:

[TpakTuueckas pabota Ne 1. «/3yueHue UCKOMaeMbIX OCTATKOB PACTCHUM U )KMBOTHBIX B KOJUICKIIHAX.

DKCKypcHsi «IBONIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WIH KPacBeAUeCKUN My3ei).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

DKOJIOTHS KaK HayKa. 3aJjaud U pa3/ieiibl SKOJOTUH. MeToAbl SKOJIOTHYECKUX UCCIIEI0BAHUN. DKOJIOIrMYECKOe MUPOBO33PEHIE COBPEMEHHOTO
YeJI0BeKa.

Cpenbl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue daktopsl. Kinaccudukanms sxomornuecknx GpakTopoB: aOMOTHYECKHE, OMOTHYECKUE U aHTPOIOTeHHbIE. JeiicTBre
9KOJIOTMUECKUX (aKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue (pakTopbl: CBET, TEMIIEpPATypa, BIaXHOCThb. PoToneproansM. [IpucnocobiieHuss opraHu3MoB K JeHCTBUIO0 a0MOTHYECKUX
¢bakTopoB. buonoruueckue puTMsI.

buotnueckue paxTopsl. Buabsl 6MOTHYECKUX B3aUMOJCHCTBHI: KOHKYPEHIIMS, XUIIIHUYECTBO, CUMONO03 U ero ¢popMel. [lapasuTusm,
KooTmeparus, MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M, HEUTpaau3M. 3HaUeHHUE OMOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHM3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKHU MOy Iauun. OCHOBHBIE ITOKA3aTeN! MOMYJISALUN: YUCIEHHOCTD, INIOTHOCTD, PO’KIaEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpalus. JJuHaMUKa YMCIEHHOCTH TOMYJISALUN U €€ PeryIsiusl.

JdemoHcTpaumnu:

[Toptpetsl: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.
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Tabmuuer u cxemsl: kaprta «I[Ipupoausie 30Hb1 3emiany, «Cpensl 00uTaHuS OpraHu3MoBy, «DoTtonepuoanzmy», «llomymsumuny,
«3aKOHOMEPHOCTHU POCTa YUCICHHOCTH MONMYJSIUU HHPY30pHHU-TYhenbKny, «[IuieBbie nenm.

JlaGoparopHble U NpaKTUYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Moponoruueckne 0COOCHHOCTH PACTECHHUI U3 Pa3HBIX MECT OOUTAHUS.

JIaGoparopnas padbota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa M DKOJIOrHYecKHe CHCTEMBI.

Coo0bmecTBo opraHu3MoB — OuoreHo3. CTpyKTyphl OMOIIeHO3a: BUI0BAs!, TPOCTPAHCTBEHHAs, TpodudecKkas (muiieBas). Buabl-1oMUHAHTHL.
Css13u B OHUO1IEHO3E.
Dkojorudeckue cuctemsl (3xocucteMsl). [lonarue 006 sxocucteme u duoreoreHoze. OyHKIIMOHATbHBIE KOMIOHEHTHI 9KOCHUCTEMBI: TPOTYLIEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBOpoOT BEIIeCcTB U MOTOK SHEPTUH B 3KocucTeme. Tpoduyeckue (MUIleBbie) ypoBHHU dKocucTeMbl. [IuieBsle nenu
u cetu. OCHOBHBIE MTOKA3aTEIN SKOCHUCTEMBI: OMoMacca, MPOAYKIUs. DKOJIOTHIECKUE ITUPAMUIBL: IPOTYKIMH, YACICHHOCTH, OMOMACCHI.
CBoiicTBa DKOCUCTEM: YCTOMYMBOCTD, CAMOpETYJIsiLus, pazBuTre. CyKieccusl.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO MJIM HIMPOKOIMCTBEHHOTO Jieca.

AHTpPOIOTreHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEMBI. bronorndeckoe u X03siCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U
ypOOIKOCUCTEM.

buopasnoobpasue kak gpakTop ycToMunBOCTH 3KocucTeM. CoxpaHeHne OMOIOrHuecKoro pasHooOpa3us Ha 3eMiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uochepst. JKupoe BemectBo u ero pyakuuu. OcoOeHHOCTH
ouocdepsl Kak r1odanbHo dkocucTeMbl. J[MHaMu4Yeckoe paBHOBecHE U 0OpaTHas CBS3b B buocdepe.

KpyroBopoTsI BelecTB 1 OMOreoXUMHUYECKUE LIUKIIBI JIEMEHTOB (yIiiepoAa, a30Ta). 30HaAIbHOCTh 6uochepsl. OCHOBHbBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTpONOreHHble U3MeHeHus B ouocdepe. ['modanbHbIe 3K0I0THYECKUE MPOOIEMBI.

CocymiecTBoBaHue NpUpoAbl U yernoBeuecTBa. CoxpaHeHne 6Mopa3zHo00pasus Kak OCHOBA YCTOWUMBOCTH Onocdepsl. OcHOBa
paIoOHaIBLHOTO YIIPABIEHUS MPUPOJHBIMU PECYpCaMU U X UCTIONb30BaHuE. JlocTrkeHNs OMOIOTHH U OXpaHa MPUPOIBL.

JdemoncTpanum:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnmuib! u cxemsl: «llumesie menmy, «bruoreH03: cocTaB U CTPYKTypay, «IIpupoausie coodmectBay, «llenu nutanus», « IKOIOTHIECKas
nupamuia», «buocdepa u yenoek», «IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIeca», « DIKOCUCTEMa XBOWHOTO jecay, «bHoIieHo3 BooEMay,
«ArporieHo3», «[IpuMepHbIe aHTPOTIOTeHHBIE BO3ICUCTBUS HA IPUPOTY», «BakHeillne CTOYHUKY 3arpsI3HEHHS BO3/1yXa U TPYHTOBBIX BOJIY,
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«[TouBa — BakHel1Ias cocTaBsomas ouocheps», «PakTopsl Aerpagannu mousy, «IlapHukoBblil 3¢ ek, «PaKkTOpsl pagHOaKTUBHOTO
3arpsisHeHUs Onocdepbl», «Oo1mIast ctpykrypa ouochepsi», «Pactpocrpanenue xu3Hu B ouocheper, «O30HOBBIN 3KpaH Orochepb»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B Ipupoie.

O6opynoBanue: MoAenb-anTuIMKanus « [UMmIIHbBIe OMOLIEHO3bI», repOapuii «PacTuTeNnbHbIE COO0IIECTBAY, KOJUICKITNN «BHOIICHO3Y,
«BpemuTenu BaxXHEHIIINX CETbCKOXO3SIMCTBEHHBIX KYJIBTYPY, repOapiul U KOJUISKIIMHA PACTCHUIN U )KUBOTHBIX, MPUHAIIIC)KAIIUE K PA3HBIM
HKOJIOTMUECKUM TpymiamM oaHoro Buaa, Kpacnas kuura Poccuiickoit denepannu, n3o0pakeHus 0XpaHsIeMbIX BUIOB PACTEHUN U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MHN HA BA30BOM YPOBHE CPEJHEI'O
OBLIET'O OBPA3OBAHUA

Cormacno ®I'OC COO, ycraHaBiaMBalOTCA TpPeOOBAaHUS K pe3ylbTaTaM OCBOCHHsS OOYYaIOUIMMHUCSA MPOTPaMM CPEAHEro OOIIero
00pa30BaHMs: TMYHOCTHBIM, METAIPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MPeAMeTa «BHOIOTHS» BBIZCICHBI CICAYIOLINE COCTABIISIONINE: OCO3HAHHE
00YYarOLIMMUCS POCCHHCKOI MPaXKIaHCKOW HICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO, HATTMINE
MOTHBALIMU K 00yICHUIO OUOJIOTHH, [ISJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUHN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IICHHOCTEH M
UCTOPUYCCKHUX TPAIULIUI Pa3BUTUS OMOJIOTMYECKOr0 3HAHMUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOLIMXCsl PYKOBOJICTBOBATHCS B CBOCH
AESATEIbHOCTH [IGHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYIIMMH CHCTEME OHOJIOTMYECKOro 00pa30BaHusl, HATHYHE 3KOJIOTHIECKOTO
HPaBOCO3HAHWUSI, CIIOCOOHOCTH CTABUTH LIEJU U CTPOUTH )KU3HCHHBIC TLIAHBL.

JIN4HOCTHBIE PEe3yabTaThl OCBOCHHS TpeaMeTa «Bruoorusy JOCTUTAIOTCS B €IMHCTBE YYeOHOW 1 BOCIIMTATENILHOM ACATEIbHOCTU B
COOTBETCTBUH C TPATUIIMOHHBIMU POCCHHCKUMHU COI[HOKYIBTYPHBIMH, HCTOPHYECKUMU U JTYXOBHO-HPABCTBECHHBIMH LIEHHOCTSIMH, TIPUHATHIMU B
00IIIeCTBE MPaBUIAMHU U HOPMaMH MOBEICHUS U CITIOCOOCTBYIOT MPOIIECCaM CaAMOITO3HAHUSI, CAMOBOCITUTAHHS M CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEH IMO3UINHU JIMYHOCTH, TATPUOTU3MA, YBAKEHHS K 3aKOHY U IPABOIOPAIKY, YSIIOBEKY TPYy/ia M CTapIIEMy ITOKOJICHHUIO, B3AUMHOTO
yBa)XEHUSsI, 0EPEIKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIIEIUIO M TPAAMIIMSIM MHOTOHAIIMOHAIBHOTO Hapoa Poccuiickoit @enepannu, npupojae u
OKpY>Karollen cpene.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS Y4€OHOTO0 TpeMeTa «bHoorusy» JOIKHBI OTPakaTh TOTOBHOCTD U CITOCOOHOCTh 00YYaIOIINXCS
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH MMO3UIMEH TMYHOCTH, CHCTEMOH [IEHHOCTHBIX OPHEHTALINi, TO3UTHBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIINX TPAIUIMOHHBIM [IEHHOCTSIM POCCHHCKOTO 00IIIECTBa, PaCIIMPEHHEe )KU3HEHHOTO OIBITA U OTBITA JAEATEIILHOCTH B
MpOIIECCe pealu3allii OCHOBHBIX HAMPABICHUN BOCIIUTATEIBHON JCATEILHOCTH, B TOM YKCJIC B YACTH:

1) rpa:KIaHCKOro BOCIIMTAHMS:
cOPMUPOBAHHOCTH I'PAXKAAHCKON TTO3UIIMU 00YYAIOIIETrocs KaKk akTHBHOTO M OTBETCTBEHHOTO WICHA POCCHUICKOTO OOIIECTBa;
OCO3HaHHME CBOMX KOHCTHTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA M MTPABOIIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOU JEATEIILHOCTH MPHU CO3JIaHUM YIEOHBIX TPOSKTOB, PEIICHUH YUYEeOHBIX M MO3HABATEIBHBIX 33134,
BBITIOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OIpenesTh COOCTBEHHYIO MO3UIUIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATSH €&;
YMEHHE YYUTHIBATh B CBOMX JICUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIFOJICH C PA3HBIMH YOCKICHUSIMU, KyIbTYPHBIMU
LIEHHOCTSIMU U COIIUAILHBIM TMOJI0KEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOT'O BBITIOJIIHEHUS yUEOHBIX, TO3HABATENBHBIX U UCCIIEIOBATEIBCKUX 3a/1a4,
YBaXXUTEIBHOTO OTHOLLIEHUS] K MHEHHIO OIIIOHEHTOB MPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIIOTMYECKOTO COACPIKAHMS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUMCKON IPaxIaHCKON UACHTUYHOCTH, MTATPHOTU3MA, YBAXKEHHUSI K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHoil, ropaocTtu 3a cBoii kpai, cBoro PouHy, CBOI 3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K TPUPOJHOMY HACIICANIO U TAaMATHUKAM TIPUPOBI, JOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTH OLIEHUBATH BKJIA/] POCCUHCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUHU, TOHUMAHUS 3HAYEHUS OMOJIOTUU B TIO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YETIOBEKA M COBPEMEHHOT0 O0IIIECTBa;

ujeitHas yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €ro CyAn0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIOCOOHOCTH OLIEHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHUS IIEHHOCTEN CEMENHOM KU3HU B
COOTBETCTBHUH C TpaauLUAMH HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIIECTBEHHBIX
OTHOIIICHHH;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3JACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIIATH KAU€CTBAa TBOPUECKOM JIMYHOCTH;
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5) puznueckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOLHMOHAJIBLHOI0 0JIATONOTY YHS:

IIOHMMAaHME U peasin3alus 310poBoro u 0e3onacHoro oopasa *H13HH (310pOBOE MUTAaHHUE, COOJIOEHNE TMTMEHNYECKUX [IPABUI U HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PEryJsipHas pU3NUECcKasi aKTUBHOCTb), OEPEXKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O
OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUUYECKOMY 3/I0POBBIO;

MOHMMaHKE HEHHOCTH MPABWJI WHAUBHUYATBHOTO U KOJJICKTHBHOTO 0€301MacHOTO MOBEICHHS B CUTYAIHSIX, YTPOXKAIOIIUX 310POBBIO U KHU3HH
JIFOJIEH;

OCO3HaHME NOCIEACTBUM U HENIPUATHUS BPEIHBIX IPUBbIUEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KypEeHHUs);

6) TpyaoBoro BocnuTaHus:

TFOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU MacTepPCTBa, TPYJA0I00HE;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOIMYECKOH M COLIMAIbHOM HAalPaBIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATh U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

MHTEPEC K pa3InyHbIM chepam mpodeccnoHaTbHON AeATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD OyayIiel npodeccuu u
peajin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HU;

7) IKOJIOTHYECKOTO BOCTIHTAHUSA:

HKOJIOTUYECKH 11e/IecO00pa3HOe OTHOLICHUE K MPUPOJIE KaK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyILeCTBOBAaHUS;

MOBBIILIEHUE YPOBHS SKOJIOIMUYECKOI KyJIbTYphl: IPUOOPETEHHE OMbITA INTAHUPOBAHUS IIOCTYNKOB U OIIEHKH MX BO3MOXKHBIX MTOCIEACTBHM
JUISl OKPY>KAIOIIEW CpeJibl;

OCO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pelIeHus;

CIOCOOHOCTH MCIOIB30BaTh MpHOOpeTaeMble MPU U3YUEHUH OMOJIOTHH 3HAHUS U YMEHUS NPH peIlIeHUH PpoOIieM, CBA3aHHBIX C
paloHaIbHBIM IPUPOIONOIB30BaHUEM (COOIIOICHIE MTPABUII IOBEJCHUS B IPUPO/IE, HAIIPABJICHHBIX HA COXpPaHEHUE PaBHOBECHUS B DKOCHCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOCchepsl);

aKTHUBHOE HETIpUTHE IEHCTBUA, MPUHOCSIINX Bpe/ OKpY’Kalolleld IpUpoAHOH cpesie, yMeHHe IPOrHO3UpOoBaTh HEOIaronpHusTHhIE
HKOJIOTUYECKHUE TOCIIEACTBUS NPEANPUHUMAEMbIX JIeHCTBUIA U MPe0TBpaIlaTh UX;

HaJIMYUe Pa3BUTOrO SKOJIOTMYECKOT0 MBIIIEHUS, SKOJOTUYECKON KYIbTYpPbI, OIBITA JESATEIbHOCTH SKOJIOIMUECKON HalpaBIeHHOCTH,
YMEHHUS pYKOBOJICTBOBAThCSI UMM B ITO3HABATEIbHON, KOMMYHUKAaTUBHOM U COIIMAJIHOM NMPAKTUKE, TOTOBHOCTHU K YYaCTHIO B IPaKTUYECKON
JESTENIbHOCTH SKOJIOTMYECKOI HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:
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c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEHHOM MPAKTUKH,
OCHOBAHHOT'0 Ha JIUAJIOTe KYJIbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJIEHCTBUSA MEXKY JIIOJbMU U IIO3HAHUSA MUDA;

MOHMMaHKe crenn(ukr OMOIIOTUHU KaK HAYKH, OCO3HAHUS €€ poJii B (POPMHUPOBAHUH PALIIOHAIIEHOTO HAYYHOTO MBIIUICHUS, CO3JaHUN
[IEJIOCTHOTO MPECTABICHHUS 00 OKPYKAIOIIEM MHpE KaK O €AWHCTBE MIPUPOIBI, YEIOBEKa U 00IIECTBA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH
U pelIeHUH NPo0JIeM COXpaHEHUs IPUPOAHOTO PaBHOBECHS;YOSKAEHHOCTh B 3HAUUMOCTH OMOJIOTHH 11 COBPEMEHHOW IUBUIIN3ALIUY:
obecreyeHrss HOBOTO YPOBHS pa3BUTHUSI MEJULIMHBL, CO3/IaHHE EPCIEKTUBHBIX OMOTEXHOJIOIHM, CIIOCOOHBIX pelIaTh PeECypCHbIE MPOOIEMBI
Pa3BUTHSI YEJIOBEUECTBA, TIOMCKA ITyTEeH BBIXO0/IA U3 TII00ATBHBIX AKOJIOTHUECKUX MPOOIeM U 00eCTIeYeHUs Iepexo/ia K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY MCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MOJIyY€HUH OMOIOTMYECKUX 3HAHUN B 1I€JISIX MOBBIILIEHUS 001IEeH KyJIbTYphl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH,
KaK COCTaBHOW 4acTH (pyHKLIHMOHAIBHOM IpaMOTHOCTH 00y4Yarouuxcs, popMupyemMoit Ipu U3y4eHun OUOJIOTUHY;

ITOHUMAaHHE CYLTHOCTH METOJIOB MIO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCII0JIb30BATh MOJy4aeMble 3HAHUS JIsI
aHaJIn3a U 00BSCHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U MPOUCXOIALINX B HEM U3MEHEHUH, yMEHHE J1e1aTh 000CHOBAHHBIE 3aKI0YEHUSI Ha
OCHOBE Hay4HbIX (PaKTOB U UMEIOILUXCS JAHHBIX C LEJIbIO IOJYyYeHUs JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTh CaMOCTOSITENBHO MCII0JIb30BaTh OMOIOTMYECKHE 3HAHUS JUIs peLICHHsI TPOOJIEM B peaibHBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHHE LICHHOCTU HAY4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U UCCIIEOBATEILCKYIO 1EATEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHUIO M cCaM000pa30BaHHI0, K aKTUBHOMY IOJIYUE€HHUIO HOBBIX 3HAHUII 110 OMOJIOTHH B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHS Y4eOHOTO npeameTa «bruonorus» BKIOYaoT: 3HaYUMBbIe 17151 (POPMUPOBAHUS MUPOBO33PEHUS
o0yyJaromuxcs MEXIUCIUIUITMHAPHbIE (MEKIIPEIMETHbIE) O0IeHaYyYHbIE TOHSTHS, OTPaXKAIOIIUE LETOCTHOCTh HAYYHOH KapTHHBI MUpa U
crneun(UKy METOJI0B MTO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPTus, sBJICHHUE, IPOILIECC, CUCTEMa, HAYUHBIN (akKT,
MIPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIIeI0BaHUE, Ha0II0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHX), YHUBEpCAJIbHbIE
yueOHbIe JeiicTBUs (IT03HaBaTeIbHbIE, KOMMYHUKAaTUBHBIE, PETYIATUBHBIE), oOecneunBaromne GopmMupoBaHue QyHKIIMOHAIBHON TPAMOTHOCTH U
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COLMAJIEHOW KOMIIETEHIIMH 00yYaroIuXCsl, CIOCOOHOCTh 00YYaIOIIMXCsl UCTI0JIb30BaTh OCBOCHHBIE MEXKAUCIUIUINHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIe ACMCTBUS B IO3HABATEIHLHON U COLIMATBHON IIPAKTHKE.

MeTtanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl CpEeTHETr0 O0IIero 00pa3oBaHus JOHKHBI OTPAKaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBble JJOrHYecKHeE IeHCTBHS:

CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBATh MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOCHUHU 3HAHUN MPUEMBI IOTHYECKOTO MBIIIJICHHS (aHAIU3a, CHHTE3a, CPaBHEHHU S, KilaccupuKauu, 0000IIeHHUS ),
PacCKpBIBATh CMBICIT OMOJIOTHYECKUX MOHITHH (BBIICIATH X XapaKTEPHbIC MPU3HAKHU, YCTAHABIUBATE CBA3U C IPYTUMH IMOHATUSIMHU);

ONPEIEIATh UEIH ACATEIBHOCTH, 3a1aBast IApaMETPbl U KPUTEPUN UX JTOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AESTEIBHOCTH C
MIOCTaBJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl O0bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTD JIOTUYECKHUE PACCYKJICHUsI (MHIYKTUBHbBIC, JTYKTHBHBIC, 10 aHAJIOTHH ), BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B
paccMaTpuBaeMBbIX SBICHHSIX, (DOPMYIMPOBATH BHIBOJIBI M 3aKITFOUCHHUS

MIPUMEHSTh CXEMHO-MOJIEIIbHBIE CPEICTBA JIJIS MPEJICTABIICHHUS CYIIECTBEHHBIX CBSI3€H U OTHOIICHUN B H3y4aeMbIX OMOIOTHYECKUX
00BEKTaX, a TAKXKe MPOTUBOPEUUI Pa3HOTO POJIa, BBHISIBJICHHBIX B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabaThIBaTh IJIaH pelIeHHs MPoOIeMbl C YIETOM aHAM3a UMEIOLIUXCA MaTEpUaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIBbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM, OLIEHUBATh PUCKHU ITOCIIEICTBUN IEATEIbHOCTH;

KOOPJAMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSIX PEATHLHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIEI0BATEIBLCKHE TeHCTBUS:

BJIa/IETh HAaBbIKaMU y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHOM 1€ATEIbHOCTH, HABBIKAMHU pa3peleHus Mpo0ieM, ClIoCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY IIOUCKY METOJIOB PEIICHUs PAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METOA0B ITI03HAHUS;

WCIOJIb30BaTh PA3IMYHBIC BUJBI AESITENLHOCTH IO MOTYYSHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEoOpa30BaHUIO U TPUMEHEHHUIO B
y4eOHBIX CUTYAIHSIX, B TOM YHCIIE TIPU CO3TAHUH YU€OHBIX M COIHABHBIX TPOEKTOB;

(hopMHUPOBATH HAYYHBIM TUIT MBIIIUICHHS, BIAJIETh HAYYHOU TEPMUHOJIOTHEHN, KITIOUEBBIMU TTOHATHSIMU U METO/IaAMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 337aul B 00pa30BaTEIbHON NEATENIbHOCTH U KU3HEHHBIX CUTYaIHsIX;

BBISIBJIATH IPUYMHHO-CIIEJICTBEHHBIE CBA3U U aKTyaJIM3UpPOBaTh 33J1a4y, BBIJBUTaTh TUIIOTE3Y €€ PEIICHUs], HAXOAUTh apryMEHTBI JIsl
JTI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;
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aHAJM3UPOBATH MOJyYCHHBIE B XOJI€ PEIICHUS 33JaUl Pe3yJIbTaThl, KPUTHUECKH OLEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX yCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBISATH LI€JICHAINIPABICHHBIH MMOMCK MEPEHOCA CPEACTB U CIIOCOOO0B ACUCTBUS B MPO(HECCHOHAIBHYIO CPELY;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00acTel;

BBI/IBUI'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUrHHAIbHbIE ITOX0/bl M PEILIEHHs], CTABUTh IPOOIEMbI U 337a4H, JOIyCKAIOIUE aIbTePHATUBHBIE
pereHus.

3) pa6ora c unpopManueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HICTOUHUKAX HHPOPMALUU (TEKCTE yUeOHOTO MOCOOMsI, HAayYHO-TIONMYJISIPHON JIUTEpaType, OMOIOIHYECKUX
CJIOBApsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTEepHeTe), aHaIM31upoBaTh HHPOPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
MPEJCTAaBICHNS, KPUTUIECKH OLIEHUBATH €€ I0CTOBEPHOCTh M HENPOTHBOPECYHBOCTD;

(hOopMyIIMPOBATH 3aMPOCH] ¥ MPUMEHSThH Pa3IMIHBIC METO/IBI TIPU MTOUCKE U 0TOOpE OMOJIOTrHYecKoi HHPOPMAITUU, HEOOXOIUMOM IS
BBINOJIHEHUS YUeOHBIX 3aj1ay;

IpUOOPETaTh ONBIT UCIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIUH, COBEPILICHCTBOBAThH KYJIbTYPY aKTUBHOI'O
HCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAaJIbHYIO (pOpMy IpescTaBieHus Ouosorndeckoi nHdopmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIHIIb,
PUCYHKHU U APYTOE);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA IPpH padoTe ¢ Ouoaornyeckoi HHGpopManueil: MpUMeHATh XUMHUECKUEe, (PU3NYeCcKre U
MaTeMaTHYeCKue 3HaKU U CUMBOJIBI, GOpMyIibl, aO0peBHaTypy, HOMEHKIIATYpPY, UCIIOJIB30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJINYECKUE
CpEeICTBa HATJISIIHOCTH;

BJIJICTh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HH(POpMaIui, HHPOPMAIMOHHOMN 0€301MacHOCTH JIMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) o6omenne:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX Cepax KU3HH, aKTUBHO yIaCTBOBATh B JIHAJIOTe WIH JUCKYCCHH IO CYIIECTBY OOCYKIaeMOU TEMBI
(yMeHHe 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KIACHHUS OTHOCHUTEIIEHO BBITIOIHEHUS MPeIaraéMoi 3a/1aud, YIUThIBaTh HHTEPECH U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YUaCTHUKOB JAMAJIOra WK AUCKYCCHUN);
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pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, TIOHUMATh 3HAUE€HHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX
CUTYyallul, YMETb CMSTYaTh KOH(QJIMKTHI U BECTH NIEPErOBOPHL;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOLLEHHS U B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS APYTHX JIIOJIEH, IPOSABIATh YBAXKUTEIbHOE
OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU opMme hopMyIupoBaTh CBOM BO3PaKEHMS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOK TOUYKY 3PEHHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) cOBMeCTHasl 1eATeJIbHOCTh:IOHMMATh U KCIIOJIb30BaTh MPEUMYILECTBA KOMAHTHOW M UHIUBHYAILHON paOOThI IPU PEILICHUN
OuosIorn4yeckoil nmpodiieMsl, 000CHOBBIBaTh HEOOXOAUMOCTh IIPUMEHEHUS IPYIIOBBIX (POPM B3aMMOAEHUCTBUS NPH PEILIEHUH y4eOHOM 3a1aun;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

IIPUHUMATH LIEJIM COBMECTHOM IEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH ILIAH
NEeUCTBUM, pacpeaesaTh POt ¢ y4ETOM MHEHUIN YYaCTHUKOB, 00CYK1aTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJla M KAXJIOr0 YYaCTHHKA KOMaH]Ibl B OOIIMI pe3ysbTaT [0 pa3padoTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE ITOBEIEHUE B PA3JIMUYHBIX CUTYALUSX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITH
MHULUATUBHBIM.

OByajgeHne yHHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

1) camoopranu3anus:

HCIOJIb30BATh OUOJIOTMYECKUE 3HAHUS JUIs BBISBICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKMX 3HAHUH 11€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JIEHCTBUSX U MOCTYNKAX 10 OTHOLIEHHUIO K KUBOU
IIPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAKOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIISATh MTO3HABATENbHYIO AEATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTH M (POPMYIUpPOBaATH COOCTBEHHBIE 33]]a4 B
00pa3oBaTeNbHON AEATEIbHOCTH U AKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIEHO COCTABJISITH IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYAaIUsIM;

paclIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieNlaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKOM 3PYIUIINH B pa3HbIX 00JaCTSIX 3HaHUH, IOCTOSTHHO MOBBIIIATh CBOU
00pa3oBaTeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:
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JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HaBbIKaMM [103HABATEJIBHOM pedIeKCUH KaKk OCO3HAHUS COBEPIIAEMbIX AEHCTBUI U MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUH, UCIIOJIB30BaTh NPUEMBI pe(IEKCUM I OLIEHKU CUTYalluH, BIOOpA BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IPU aHAJIU3€ PE3yIbTaTOB ACATEIbHOCTH;

3) npuHsTHE CeOsT U APYTHX:

IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTb IOHUMATh MUP C IMO3ULUH JPYroro 4eaoBeka.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl oOcBoeHUs porpaMMbl COO 1o 6uooruu Ha 6a30BOM YPOBHE BKITIOYAIOT crieniu(uueckue A yaeOHOoro
npeameta «buonorus» HaydHbIe 3HAHUS, YMEHUSI U CTIOCOOBI JCHCTBUIN 110 OCBOCHUIO, HHTEPIIPETAIIMU U MPe0Opa30BaHUIO 3HAHHM, BUIbI
JESATEILHOCTH I10 IMOTYYCHHIO HOBOTO 3HAHUS Y MPUMEHCHHIO 3HAHUH B PA3IUYHBIX YUCOHBIX CHTYAIHX, @ TAK)KE B PEATbHBIX KU3HESHHBIX
CUTYaIUsIX, CBSI3aHHBIX ¢ OnoJorueil. B mporpamme npeaMeTHbie pe3yibTaThl IPEICTABICHBI IO TOJaM 00y4YeHHUSI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npenMeta «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUHN O MECTE U POJIK OHMOJIOTUH B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHMUS, O BKJIA/I€ POCCHICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIMOHAIEHON rPaMOTHOCTH YENIOBEKa JIJIsl pellIeHH s )KU3HEHHBIX 3a]1aY;

YMEHHE PacKpbIBaTh COJEpKaHNe OMOTOTHUECKUX TEPMUHOB U MOHATHIA: )KU3Hb, KIIETKA, OPraHu3M, MeTaboin3M (0OMEH BEIIECTB U
MIpEBpAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpEryJsIins ), ypOBHEBAsI OPraHU3aIMsl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHUE (PEITPOTYKIINS ),
HACJIEICTBEHHOCTh, U3MEHUYHBOCTh, POCT U Pa3BUTHE;

YMEHHE U3NIaratb OMOJIOTHYECKHE TeOpUH (KIETOYHAs, XpPOMOCOMHAsI, MyTallMOHHAS, [IEHTPaJIbHAs JOTMa MOJIEKYISIPHON OMOJIOTHH),
3akonsbl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (0 HeHTpax MHOroo0pa3us U MPOUCXOXKIEHUS KyIbTypHbIX pactenuit H. U.
Bagsusioa), onpenensiTe TpaHUIlBl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BIIAJIETh METOIaMH HAYYHOTO TIO3HAHUSI B OMOJIOTHH: HAOIIOIEHUE U OMMCAHKE JKUBBIX CUCTEM, MPOIECCOB U SIBICHUH,
OpraHM3allysl U MPOBeeHUE OMOIOTMYECKOTO IKCIIEPUMEHTA, BHIABI)KEHHE THIIOTE3bI, BBISIBIICHHE 3aBUCIMOCTH MEXy UCCIETyeMbIMU
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B&iIn4YnHaMu, O6’b$ICHeHI/Ie MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ 1 3aKOHOB, YMCHHEC [1€JIaTh BBIBOJbI HA
OCHOBAHUU MOJYYCHHBIX PE3YJILTATOB,

YMEHUE BBIJEISATh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK ITPOKAPUOT U SYKApPHOT, OJTHOKJIETOYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB,
0COOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAIICHHSI SHEPTUHU B KIIETKe, (OTOCHHTE3a, IIIACTUYECKOT0 U SHEPreTHIecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OTUIOJOTBOPEHUS, PA3MHOKEHUS, UHANBUYaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMCHHC NPUMCHATD IMOJIYUYCHHBIC 3HAHUS JIJIA 06’IJSICHGHI/I$I OMOJIOTHYECKUX MponeccoB U ﬂBHCHHfI, IJIA IPUHATHUSA TPAKTHICCKUX peH_IeHI/If/’I B
MTOBCEIHEBHOM JKU3HHU C 1EJIbI0 00ecreueHus: 6e30MacHOCTH CBOETO 37I0POBbS U 3JI0POBbsI OKPYXKAIOUIUX JI0AeH, COOII0ACHHUSI HOPM IPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIel MPUPOAHON cpelie, MOHMMaHHe He0OX0IMMOCTH UCIIOJIb30BaHUs JOCTH)KEHU I COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHIA JUIsI PAIlIOHATIFHOTO MTPUPOIOTIONB30BAHUS;

YMEHHE PElIaTh AIEeMEHTAPHBIEC TeHETUYCCKHE 319 Ha MOHO- M IUTHOPUIHOE CKPEIUBaHUE, CIICTITICHHOE HACIICJJOBAHHUE, COCTABIIATh
CXE€MbI MOHOTUOPUTHOTO CKpPEIIMBAHUS JIJIs PecKa3aHusl HACIeJOBAaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BHITIONHSATH JIa0OpaTOpHbIE U MPAaKTUYECKUE pabOoThl, COOII0OaTh MpaBuiIa Mpu padoTe ¢ yueOHbIM U J1a00paTOPHBIM
o0opynoBaHUEM;

YMEHHE KPUTUYCCKHU OLICHUBATh U MHTEPIPETUPOBATH MH()OPMALINIO OMOJIOTHIECKOTO COICP KAHMUS, BKITFOUAIOIYIO IICEBIOHAYYHBIC 3SHAHHUSI
U3 pa3IMyYHbIX UCTOYHHUKOB (CpeIcTBa MAcCOBOM MH(OPMAIIMHU, HAYYHO-TIOMYJIIPHBIE MAaTEPUAJIbl), ITUYECKUE aCTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTUH, MEIULIMHE, OMOTEXHOIOTUH;

yMEHHE CO3/]aBaTh COOCTBEHHbIE MICHbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast OMOIOTHYeCcKyI0 HH(POPMAIUIO U3 HECKOJIBKIUX UCTOYHUKOB,
Ir'paMOTHO HCII0JIB30BAaTh MOHSTUHHBIN armapar OHOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO TipeameTa «buonorusi» ¢ 11 knacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHUHU B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHUHU COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIE POCCHICKUX U 3apYOEKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, (pYHKHHOHaJIBHOfI rpaMOTHOCTH Y€CJIOBCKA IJIA PCIICHUSA JKU3HCHHBIX 3a/1a4;

YMCHHUEC paCKpbIBATb COACPKAHNC OMOJIOTMYECKHUX TECPMHUHOB U TOHSTHH: BU/, ITOITYyJIALUA, FGHO(bOH)I, 9BOJIIOLMA, IBUKYIIHUEC CHIIbL
((paxTOpBI) HBOMOLINH, TIPUCTIOCOOIEHHOCTh OPraHU3MOB, BU000pa3oBaHue, IKOIOTHUeCKHe (haKTOPhI, SKOCUCTEMA, TPOYIIEHThI, KOHCYMEHTHI,
PEeAYLEHTHI, IIeTH MUTaHUs, SKOJOoTHYecKas MupaMuaa, OruoreoneHos, ouocdepa;

yMEHHUE U3JIaraTh OMOJIOTUYECKHE TeOpUH (IBoJoIOHHAast Teopus Y. JlapBuHa, CHHTETHUUECKasi TEOPHS IBOJTIOIINHN ), 3aKOHBI 1
3aKOHOMEPHOCTH (3apoapieBoro cxoacTBa K. M. bapa, uepenoBanus r1aBHBIX HampasieHU# u mytei sBomtoniuu A. H. CeBepiioBa, ydeHus o
ouocdepe B. U. Beprackoro), onpenensTh TPaHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;
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YMEHHE BIIaIETh METOIaMU HAYYHOTO MTO3HAHUS B OMOJIOTUH: HAOIIOJCHNUE U OMIMCAHUE KUBBIX CUCTEM, POLIECCOB U SIBICHUH,
OpraHu3alys U IpoBeieHNe OMOJI0rHYECKOI0 HIKCIIEPUMEHTA, BbIABUKEHHE THIIOTE3b], BHISIBICHUE 3aBUCUMOCTU MEXKIY HCCIIeyeMbIMU

BEIMYMHAMH, 00BACHEHHE NOJYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOIbI HA
OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACTATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJIOTHUECKUX OOBEKTOB: BUAOB, MOMYIISAINN, TPOIYIIEHTOB, KOHCYMEHTOB,
pEelyLIEHTOB, OMOTeOLIEHO30B U SKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEICTBEHHON N3MEHYUBOCTH, ECTECTBEHHOI0 0TOO0pa,
BUI000pa30BaHus, IPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJIOIHUECKHX (PaKTOPOB HA OPraHU3Mbl, IEPEHOCA BEIIECTB U TOTOKA SHEPTUU
B DKOCHUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHH B YKOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXUMHUYECKUX IUKIIOB B Onocdepe;

YMEHHE IPUMEHSATDH NOJTYYCHHBIC 3HAHUS JIJIsl OOBSICHEHUSI OMOJIOTUYECKUX MTPOIIECCOB M SABJICHHM, ISl IPUHATHS PAKTUIECKUX PEIICHHIA B
IIOBCETHEBHOM JKU3HU C LeJIbI0 00ecrieyeHns 6e30IaCHOCTH CBOETO 3/I0POBbs U 37J0POBbsl OKPYXKAIOIIUX JIFOACH, COOMIOAEHNS HOPM IPaMOTHOTO
MIOBEJICHUSI B OKPY’KaIOlIed NpUPOAHOH cpelie, MOHMMaHUue HE0OOXOAMMOCTH UCIIOIb30BAaHUS TOCTH)KEHUI COBPEMEHHOMN OMOJIOTHH IS
palMOHAIBLHOTO IPUPOIONOIb30BAHUS;

YMEHHE pelIaTh AIeMEHTapHble OMOJIOrMYECKUE 3aJa4ul, COCTABIISATh CXEMBbI IIEPEHOCA BEIIECTB U YHEPTUU B SKOcHCTEMaX (LIEMH MUTaHUsA);

YMEHUE BBIIOJIHATH J1a00paTOpHbIE U MpaKTHUECKue paboThl, COOII0AaTh MpaBuiia Mpu padboTe ¢ yu4eOHbIM U JaOOpaTOPHBIM
000pyZI0BaHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMALHIO OMOJIOIrMUECKOTO COAEPKAHUS, BKIFOUAIOLIYIO IICEB/IOHAYYHbIE 3HAHMS
U3 pa3IMyYHbIX UCTOYHUKOB (CpeicTBa MacCOBOM MH(OPMALINU, HAYYHO-TIOMYJIIPHbIE MaTepUabl), paCCMaTPUBATh INI00ATBHBIE SKOJIOIMUECKHE
po0GJIEMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE Cc03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000111asi OMOIOTHYECKYI0 HH(OPMAIMIO U3 HECKOIBKUX HCTOUHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar O6MOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnunoreka LIOK
1 bronorus xax Hayka 2 0 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 0 0 https://m.edsoo.ru/7f41c292
. bubmuoreka [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubnmnorexa LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHNE 1 HHANBUAYAIBHOE pa3BUTHE 5 0 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 0 15 bubmmoreka IIOK
OpPraHU3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHUHI https://m.edso0o.ru/7f41c292
bu6nunorexa LIOK
8 Pesepaiioe Bpems 1 0 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 5
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IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Buornorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
06.09.2024 https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpakTuueckas padora Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0 0.5 bubmorexa LHOK
P ' 13.09.2024  https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKHX 00BEKTOBY
3 buonornueckue cuctemsl, MpoLEecChl 1 0 0 bubnuotexa [JOK
U UX U3y4YCHHE 20.09.2024  https://m.edsoo.ru/863e6564
4 XuMUYeCKui cocTaB KJIeTKU. Boma u 1 0 0 bubmuorexa [JOK
MUHEpAJIbHBIE COJIN 27.09.2024  https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
> beama. Cocras i crpoetne denko 1 0 0 04.10.2024  https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bubnnoreka [JOK
KaTaAJIUTUYECKOU aKTUBHOCTH ' 11.10.2024  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
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bu6mmoreka [IOK

! YraesozeL. Jmmmet 0 0 18.10.2024  https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyweutiosbie khenorer. AT 0 0 25.10.2024  https://m.edsoo.ru/863e6d5¢c
9 HcTopus u MeToabl U3ydyeHus 0 0 bubmumoreka [IOK
kietku. Kinerounas teopust 08.11.2024  https://m.edso0.ru/863e6e88
10 Knerka xak nenocrtHast xKuBas 0 0
cucremMa 15.11.2024
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora Ne 2
«3yueHune cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0 0.5 https://m.edso0.ru/863e6ff0
. 22.11.2024
OakTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OTIHCaHUE»
bu6mmoreka [JOK
12 OOMEH BEIECTE LI METAbOMH3M 0 0 29.11.2024  https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 dotocimres. Xemocires 0 0 06.12.2024  https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK
14 mepretueckiit ooMen 0 0 13.12.2024  https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. JIaboparoprast Eub 1OK
uOIMoTeKa
15 padora No 3 «Habmionerne mutosa B 0 05 20.12.2024  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIIpEapaTax»
16 buocunres Oenka. Peakiumst 0 0 bubmuoreka [JOK
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MaTpPUYHOTO CUHTE3a 27.12.2024  https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmaums — brocuntes benca https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — bubnunoreka HOK
BHUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TOJIOBBIX
kieTok. Omno10TBOpEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus OJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 WNHnuBuayanbHOE pa3BUTHE bubnnorexka [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436
93 I'enernka — Hayka o bubnuoreka [IOK
HAaCJIEACTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIeI0BaHUs
24 MpU3HaKOB. MoHOTHOpUIHOE bubmmorexa [JOK
P ' pu https://m.eds00.ru/863e8878
CKpECIINBaHUE
UTHOPUIHOE CKpeluBaHue. 3aKOH
25 563211314314?401‘0 Hain]i:l OBaHUsA bubmmorexa [TOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
26 CueruieHHOe HaclieqOBaHue 0.5 bubmuoreka [JOK
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npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yueHune pe3ynbTaToB
MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBaHUA y APO30(HIBI HA
TOTOBBIX MHKpOIIpEnapaTax»

https://m.edso00.ru/863e8c60

T'enetuka nona. Hacneqosanue

bu6mmoreka [IOK

27 MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MEHYMBOCTH. JlabopaTtopHast
08 pabota Ne 6. zydenwue 05 bubnnoreka [JOK
MOIU(DUKAITMOHHON H3MEHUYHNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BapHalMOHHOW KPUBOM»
HacnencrBeHHass ©3MECHYUBOCTb.
29 Jlabopartopnast pabota Ne 7. 05 bubnunorexa [JOK
«AHanu3 MyTauui y 1po30(puisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»
bu6mmoreka [JOK
30 Penerika Hesoneka https://m.eds00.ru/863e8d78
PesepBubIiil ypok. O6006111eHNE TTO
31 teMe «HacaencTBeHHOCTE U
W3MEHUYUBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa v MPOIECC bubmmorexa [JOK
https://m.eds00.ru/863e9214
33 MeToabl U JOCTUKEHUS CEIIEKIIUU bubmuorexa [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib bu6mmoreka [JOK
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IIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34 0 4
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

* buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox penakuueii [laceunnka B.B. Akiinoneproe o01iecTBo
«3marenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

buonorus. 10 knacc. Metonuueckoe nocobue 7825 apropsl: MuinakoBa Banentuna HukonaesHa,
buonorus. [loypounsie pazpabotku. 10-11 kinaccsl. ba3oBblii ypoBEHb.

[Taceunuk B. B., [lIgenoB I'. I'., Ebumona T. M.

Tepemos. buonorus. 10-11 knaccel. MeToanueckoe nocodue /st yuutens (yriryOiaeHHbIH ypoBeHs) [leTpocosa.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Enunas komnekuus L{OP. ITpenmernas xomtekius «buonorus» http://school-collection.edu.ru/collection
Bcest 6uonorus: HayuHO-00pa3zoBaTenbHbIN moptan http://www.sbio.info

IIpo6Gaemsl 3Bosmronuu http://www.macroevolution.narod.ru

DJICKTPOHHBIN yueOHHUK 1o oroaoruuhttp://www.ebio.ru
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