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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3zpaboTke MpOrpaMMsbl 10 OUOJIOTHH TEOPETHUECKYIO OCHOBY ISl OTIPEACITICHUS MOIX0A0B K (POPMHUPOBAHUIO COJIEPKAHUS YIeOHOTO
npeameta «buosorus» cocraBuwiu: koHuenryaibHbie nojoxenus GI'OC COO o B3anMo0OOYCIOBICHHOCTH IIEJIeH, COAEpkKaHUs, PE3yIbTaTOB
oOy4yeHus u TpeOOBaHMWN K YPOBHIO MOJrOTOBKH BBITYCKHHUKOB, MOJOXKEHUS 00 OOLIMX HENAX W MPUHIIMIIAX, XaPaKTEPUIYIOIIUX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeqHero obmiero obpasoanus B Poccuiickoit denepanuu, a Takke MOJIOKEHUS O CrenuduKe OMOoJoruu, € 3HAYCHUH B
MO3HAHWU KMBOM TPUPOABI M OOECIEYeHHWH CYHIECTBOBAaHUS dYeJoBedeckoro oOmiectBa. CoOriacHO Ha3BaHHBIM IOJIOKEHHSIM, OTIPE/ICICHBI
OCHOBHbIE (DYHKIIMU IIPOrPaMMBI 110 OUOJIOTUH U €€ CTPYKTYypa.

[Iporpamma mo Ouosioruu Ma€T NpPEACTaBICHHE O LENsAX, 00 oOmieil cTparernn oOy4deHMs, BOCIMTAHUS M Pa3BUTHS OOy4aroUIuxcs
cpeacTBamu ydeOHoro npeamera «buosorus», onpeaenser o0s3aTeabHOE IPEIMETHOE COAEpKaHNUE, €r0 CTPYKTYPY, paclpeaeseHue 1o pa3aenam
U TeMaM, PEKOMEHAYEeMYIO IMOCIIEI0BAaTEIbHOCTh M3Yy4YEeHHUsI YU4eOHOTO MaTephalia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHUKU 00pa30BaTEIbHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcsl.

B mporpamMmme mo OHOJOTHM TakXe YYHTHIBAIOTCS TPeOOBaHHS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeJMETHBIM W TPEIMETHBIM
pesynbTaTam oOy4deHHss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHON IEATEIHHOCTH/YUEOHBIX NEUCTBUN OOYyJaIOMUXCS I10
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6uosnoruu (1011 xnaccel, 6a30BbIi ypOBEHb) pealn30BaH MPUHIMI MPEEMCTBEHHOCTH B U3Y4€HUH OMOJIOTHUH, Oiiarogaps
yeMy B HEH MpocMaTpuUBaeTCs HANpPaBICHHOCTh HA PAa3BUTHE 3HAHUM, CBS3aHHBIX ¢ (OPMUPOBAHHEM €CTECTBEHHO-HAYYHOT'O MHPOBO33pPEHUS,
LIEHHOCTHBIX OPHUEHTAIMI JIMYHOCTH, HKOJIOTUYECKOTO MBIIUICHHUS, MPEICTaBICHUNH O 3J0POBOM 00pa3e >KU3HU U OepeHbIM OTHOUICHHEM K
OKpYyXaroleid npupoHoit cpene. [loaroMmy Hapsmy ¢ u3ydeHHeM OOIICOMOIOTHYECKUX TEOPHM, a TAaKKe 3HAHWH O CTPOCHUM YKUBBIX CHCTEM
pPa3HOTO paHra MU CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IPOLIECCOB B MPOrpaMMe MO OHOJOTHHU YAEJICHO BHHMAaHHE HCIOJIb30BAaHUIO
MOJIyYEHHBIX 3HAHWM B MOBCEJHEBHOM >KU3HH ISl PEIICHUs MPUKIAIHBIX 337a4, B TOM YHCIe: NMPOQPHUIAKTUKH HAacleACTBEHHbIX 3a00JeBaHUI
YeJl0BEeKa, MEINKO-TeHETUYECKOT0 KOHCYIbTUPOBaHUS, 0OOCHOBAHMS HKOJIOTUYECKHU 11€JIECO00pPA3HOTO MOBEACHUS B OKpYXKAIOUIEH MPUPOIHON
cpele, aHaJlM3a BIUSIHUS XO3IHCTBEHHOM JEATEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHUJICHHE BHUMAaHUS
K IPUKJIATHON HAaNpaBIEHHOCTH Yy4eOHOTO npeamMera «buoiaorusy) nmpoAUKTOBaHO HEOOXOIUMOCThIO 00ecIiedeH sl YCIOBHUI ISl pelieHus] OqHON
U3 aKTyaJbHBIX 3a7lad IIKOJILHOTO OHOJIOTHYECKOro 00pa3oBaHus, KOTOpas IMpenrnoJiaraer (opMUpoBaHHE y OOydaroluxcs CHOCOOHOCTH
aIalITUPOBATHCS K U3MEHEHHSIM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUDPA.

buonorus Ha ypoBHE cpemHero oOumiero oOpa3oBaHMs 3aHMMaeT BakHoe Mecto. OHa oOecreunBaeT (GOpMUPOBAHHE Y OOYYArOIIMXCS
MpEJICTaBICHU O HAYYHON KapTUHE MUpA, pacliupseT W 00oOIIaeT 3HaHUSA O KUBOW HpUPOJE, €€ OTIUYUTEIbHBIX MPU3HAKAX — YPOBHEBOU
OpraHM3aIK U SBOJIIOIHH, CO3AaET YCIOBUS IJIs: TO3HAHUS 3aKOHOB >KUBOU MpUPObl, (hopMUpOBaHUS (DYHKIIMOHATBHOM IPaMOTHOCTH, HABBIKOB
3JI0pOBOTO M 0€30MacHOro 00pasa KHU3HH, IKOJIOTMYECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOLIEHHUS K )KUBOM NMPHPOJIE U YETIOBEKY.

bonbmoe 3HaueHwe OMOJIOTHS MMEET TaKXKe Ui PEeIIeHUs BOCHHUTATENIbHBIX M Pa3BMBAIOLIMX 3a/ady CpeAHero oOIiero oOpa3oBaHMs,
couuanuzanuu odydaromuxcs. M3ydenue Ouosioruu obecredunBaeT YCJIOBUS A (GOPMHPOBAHUS MHTEIEKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX H
MH(GOPMAIMOHHBIX HAaBBIKOB, 3CTETUYECKON KYJIBTYpBI, CHOCOOCTBYET WHTErpaldy OUOJOTMYECKUX 3HAHUHM C MpEeACTaBICHUSAMH W3 JPYrux



y4eOHBIX MPEIMETOB, B YACTHOCTH, (DM3WKHU, XUMHUH U Teorpaduu. HazBaHHBIE MONOXKEHHS O MPeIHA3HAYCHUH y4eOHOTro mpenmMera «bruomorusn»
COCTaBHJIM OCHOBY JJIsI OIIPEICIICHHUS TIOIX0JI0B K OTOOPY M CTPYKTYPHPOBAHUIO €r0 COJIEPIKAHUS, TIPEACTABICHHOTO B MPOTPaMMe M0 OHUOJIOTHH .

Ot60p coxepxkanust yueOHOro npeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3HMIUN KYJIbTypOCOOOpPa3HOTO TOIXOMa, B
COOTBETCTBUU C KOTOPBIM OOYUYaONIHECs TOJDKHBI OCBOUThH 3HAHMS U YMEHHUS, 3HAYMMBbIC JUTsI (POPMUPOBAHHMSI OOIICH KYJIbTYPHI, OTPEACIISIONTNE
aJICKBaTHOE TMOBEJICHUE YEJIOBEKA B OKPYXKAIOIIEH MPUPOJAHOU cpene, BOCTPeOOBAHHbBIEC B TIOBCEAHEBHOM KU3HU M MPAKTUUYECKOU JESTEIHHOCTH.
Oco0oe MecTo B 3TOW CHUCTEME 3HAHHMIA 3aHMMAIOT DJIEMEHTBI COJICPIKAHUsS, KOTOPBIE CIIy)KaT OCHOBOW Uit (hOopMHpOBAHUS MPEACTABICHUHN O
COBPEMEHHOW €CTECTBCHHO-HAYYHON KapTHHE MHUpPA M IEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIHH OHOJIOTHYECKOTO
o0pazoBaHwUsl.

CTpyKTypupOBaHHUE COJEpP)KaHMUsSI Y4E€OHOro mMaTepuajia B MporpamMMe Mo OMOJOTHU OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS
3HaHUN 00 OTIMYUTENBHBIX OCOOCHHOCTAX KUBOM MPHUPOIBI, O €€ YPOBHEBOW OpraHM3allMK M 3BOJIONHMH. B COOTBETCTBUU C 3THUM B CTPYKTYpe
yaeOHoro mpenmera «buonorus» BBIAENEHBI CIEAYIONINE COJEp)KaTelibHble JUHUU: «buoyiorusi kak Hayka. MeTojbpl HaydHOTO TO3HAHUS»,
«Knerka kak Owmosiormyeckass cucrema», «OpraHu3Mm Kak Owojornueckas cucremay, «CucreMa W MHOTOOOpasWe OPraHMYeCKOro MHUpay,
«IBOJIIOLUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

ens wusydyenus ydeOHOro mnpemmera «buosorus» Ha 06a30BOM YpOBHE — OBIaJeHHE OOYUYAONIMMHUCA 3HAHUSIMH O CTPYKTYPHO-
(YHKIIMOHATLHOW OpPraHU3alliy KMUBBIX CHCTEM Pa3HOTO paHra U MPUOOPETEHHE YMEHHM HMCIIOJIh30BaTh 3TH 3HAHUSA JJI TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MMPOOJIEM.

JlocTrxenue nenu u3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CIIEUNBAETCS PELICHUEM CIIECAYIONINX 3aa4:

OCBOCHHE OO0Y4YaIOIIMMHUCA CHCTEMbI 3HAHUW O OMOJIOTUYECKHX TEOPHSIX, YUEHHUSX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBUIIax,
CIIY’KaIlllUX OCHOBOM IJsi (JOPMHUpPOBAHUS MPEACTABIECHUN O €CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX Hay4YHOIrO MO3HAHHS, CTPOEHUH,
MHOT000pa3uu U OCOOEHHOCTSIX >KMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHU3allMH, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEOBAHUSAX B
OMOJIOT Y,

(dbopmupoBaHue y 00ydaronuxcs No3HaBaTeNIbHbIX, HHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce aHaiu3a JaHHBIX O MyTAX
pa3BUTUS B OMOJIOTUU HAYUHBIX B3TJISJ0B, U U MOAX00B K H3yYSHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3allvu;

CTaHOBJIEHHE Yy OOy4arommuxcs oOmel KyiabTypbl, (YHKIIMOHAILHOW I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBIICHUS
OKPY’KaIOILIEr0 MUpa >KUBOM MPUPO/Ibl HA OCHOBAaHUH 3HAHWI U OIBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTUY;

dbopMupoBaHHe Yy 00YJaIOIIUXCSl YMEHUIA WIUTIOCTPUPOBATh 3HAYECHUE OMOJOTMUYECKUX 3HAHUN B MPAKTUYECKOM JEsTeNbHOCTH 4YelOBeKa,
Pa3BUTHUU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHI;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJIOBEKOM >KUBOW MPUPOIbI, HEOOXOAUMOCTH OEpeKHOrO0 OTHOIICHHUS K HEM,
COOIOACHUS STUYECKUX HOPM IPU MPOBEICHUHN OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHE IEHHOCTH OWOJNIOTUYECKUX 3HAHHWH JJIs TOBBIIICHUS YPOBHS HKOJOTMYECKOW KYAbTYpHI, AN (HOPMHUPOBAHHUS HAYYHOTO
MHPOBO33PECHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHUH B MIOBCETHEBHOW YKM3HU JJIsl OIEHKHU MOCIIEJCTBUI CBOCH NEATETHHOCTH MO OTHOIIEHUIO K
OKpYyKarolei cpene, COOCTBEHHOMY 3/I0POBbIO, 000CHOBaHME U COOTIOACHNE Mep MPOPHUIAKTUKH 32a00IeBaHUIA.



B cucreme cpeanero o6mero oopazoBanus «buonorus», nydaemas Ha 6a30BOM YpOBHE, SIBIISIETCS 00513aTeNbHBIM YUYEOHBIM MPEIMETOM,
BXOAIIUM B COCTaB HpeI[MeTHOf/'I O6HaCTI/I «ECTGCTBGHHO-Hay‘-IHLIe MpCaAMCTBID).
Jist uzydenust 6uosiornu Ha 0a30BOM ypOBHE cpeAHero oodmiero oOpa3zoBaHusi oTBoauTcs 68 udacoB: B 10 kiacce — 34 yaca (1 dgac B
Hezeno), B 11 kinacce — 34 yaca (1 yac B Hezeno).
COJAEP/KAHUE OBYUYEHUSA

10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMOJIOTMU C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U IPYTMMU €CTECTBEHHBIMHM HaykaMu, (uiocodueit, 3TUKOM,
ACTETUKON U paBoM. Posib 6uosnoruu B popMHUpOBaHUM COBPEMEHHON HAyYHOU KapTUHBI Mupa. Cucrema OMOJIOrMYecKUX HayK.

Metonpl TO3HAaHUS KUBOM mpuponabl (HAOMIOAEHHWE, OSKCIEPUMEHT, ONHMCaHHWe, W3MEpeHue, KiaccupuKanuus, MOJEIUPOBaHHE,
cTatucTuyeckas oOpaboTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbros, k. Yorcon u ®@. Kpuk.

Tabmuie! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

[Tpaktrueckas padota Ne 1. «Mcmonp30BaHue pa3InYHBIX METOJAOB MPU NU3YYCHUH OMOJIOTUUECKHX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

Xusble cucreMbl (OMOCHCTEMBI) KaK MPeAMET U3yueHus: 6nonoruu. OTinyune >KUBbIX CUCTEM OT HEOPTaHUYECKOM MPUPOIbI.

CpoiicTBa OMocucTeM M UX pa3HOOOpazue. YPOBHU OpraHU3allMM OMOCUCTEM: MOJICKYJISAPHBIN, KIETOYHbIN, TKaHEBbIM, OpraHM3MEHHbIH,
MOMYJISIIMOHHO-BUIOBOM, SKOCHUCTEMHBIN (OMOTE€OIICHOTHYECKHH ), OMOCHEPHBIN.

JdemoncTpaumnu:

Tabmuis! u cxembl: «OCHOBHBIE TIPU3HAKY KU3HW», «Y POBHU OPraHU3AIIH KUBOM MPUPOIBD».

Ob6opynoBanue: moaens Mosiekyisl JJHK.

Tema 3. XuMHYeCKHIT COCTAB U CTPOECHHUE KJIETKH.

XUMHUYECKUH COCTAB KIETKU. XMUMHUUECKHUE 3JIEMEHThI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BEIIECTB B KiieTke. [loanep:kanue ocMoTHYeCKOTo OanaHca.

benku. CocraB u cTpoeHue OeiakoB. AMHHOKHCIOTHI — MOHOMeEpbl OenkoB. HeszamMeHumble U 3aMEHHMbIE AMUHOKHCIOTHI.
AMUHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OETKOBOW MOIEKyNbl (MEpBUYHAS, BTOPHYHAs, TPETHYHAS M YETBEPTHUHAS CTPYKTYpa).
Xumuueckue cBoiicTa 6enkoB. buosnorndeckue QyHKIMN OEIKOB.

®depMmeHTbl — OHooruuyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LEHTp, cyOcTpaTHas crneunpudHocts. KodepmeHTsI.
Burtamussl. OTinnunst pepMEeHTOB OT HEOPTraHMUECKUX KaTalu3aTOPOB.



YrneBopl: MOHOCAxXapuIbl (TIH0K03a, pub03a U Ae30KCuprb03a), Aucaxapuabl (caxapo3a, JaKkTo3a) U MoJimcaxapuibl (Kpaxmal, TJIMKOTeH,
LeJTI0103a). bronorndeckue GyHKIINH YTIEBOIOB.

Jlumuapr:  Tpurauuepunsl, Gocdommnuapl, crepounsl. ['mapoduiasHO-THIPOGOOHBIE CBOWCTBA. buosornveckne ¢GYHKIUU JUIUIOB.
CpaBHEHHE YTIIEBOJIOB, OCJIKOB U JIMITHUJIOB KaK UCTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnotel: JJHK u PHK. Hykneotwabl — MoHOMEphl HYKIEMHOBBIX KUCIOT. Ctpoenme u dynkmuu JJHK. Crpoenue u
¢ynkuuu PHK. Buner PHK. AT®: crpoenue u pyHKuuu.

Hurosorusa — Hayka o kierke. KieTtounas Tteopust — npumep B3auMOJIECHCTBUS UIEH U (PakTOB B HAyYHOM MO3HAHMU. MeTobl n3ydeHus
KJIETKH.

Knetka kak nenoctHas xuBasi cucreMa. OOiue npu3Haky KJIETOK: 3aMKHyTas HapyxkHas memOpaHna, mojiekyisl JJHK kak renernueckuit
amnmapar, CcCTeMa CUHTe3a OeJka.

Tunsl KJI€TOK: 3yKapuoTHdeckas U npokapuoTrdeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUUYECKOM KileTkH. KieTouHas cTeHka OakTepuil.
Ctpoenue sykapuoTudeckoi kieTku. OCHOBHBIC OTIUYHUS PACTUTEIBHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, TJIMKOKamukc, ux ¢yHknuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa u
¢byukuun. Ilutonnasma u e€ opranouapl. OnHomemOpanHble opraHoujsl kinetku: OIIC, ammapar [Nombmxu, nmuzocomsl. [losryaBTOHOMHBIE
OpraHou bl KJIETKH: MUTOXOHJIPUH, MacTuabl. [Iporcxoxaenne MUTOXOHAPUHN U Tutactud. Buasl mnactua. HememOpaHHble OpraHOUIbI KIETKH:
puOOCOMBI, KJIETOUHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH, KTYTUKH. DYHKIIUU OPraHOUIO0B KJIETKU. BkitoueHus.

Anpo — perynsaTopHbIi IeHTp KiIeTKU. CTpoeHue sijapa: saaepHas 00071049Ka, KapuoIjia3Ma, XpOMaTHH, SAPHIIITKO. XPOMOCOMBI.

TpaHcHOpPT BEILIECTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacrpenesieHne XUMHUYECKUX 3JIEMEHTOB B HEXUBOM Mpupone», «PacmpeneneHne XMMHUUYECKHX 3JIEMEHTOB B JKHUBOU
MIPUPOJIEN.

Tabmuips! u cxemsl: «llepuoanueckas TabauIa XUMUYECKUX 3JIEMEHTOB», «CTpoeHne MOJIeKyIbl BOJb», «bruocunres Oenka», «CtpoeHue
MoJieKynbl Oenkay, «Ctpoenune (epmenta», «Hykmennoswle kucioThl. JIHK», «Ctpoenune monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKOU
KJIeTKN», «CTpOEHHE >KMBOTHOU KIETKW», «CTpOeHue pacTUTENbHOM KIETKN», «CTpOoeHHE MNpPOKapUOTHYECKON KieTkn», «CTpoeHue snapa
KIJIETKW», «YTIEBObIY, «JIunuapm.

O6opynoBaHue: CBETOBOI MHKpPOCKOM, 000pYyAOBaHME Ui MPOBEACHUS HAOIIOACHUN, U3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpenapaThl
PaCTUTENBHBIX, )KUBOTHBIX M 0aKTEPHATBHBIX KIETOK.

JlaGopaTopHble H IpaKTHYecKue padoThbi:

JlaboparopHas pabota Ne 1. «M3ydyeHne KaTaTUTHYECKOW aKTUBHOCTH ()epMEHTOB (Ha IPUMEpe aMUIa3bl I KaTalasbl)».

JlaGoparopHas pabota Neo 2. «M3ydeHHe CTpOEHHS KIETOK pPACTEHUH, >KUBOTHBIX M OakTepHil MOJ MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux OIMUCaHHue».

Tema 4. 7Ku3HeaeATeJIbHOCTD KJICTKH.



OOmeH BemiecTB, WM MeTabom3M. AccuMmianus (TIacTUYecKuid oOMEH) W AUCCUMIIISAIMS (SHEPTeTHUYECKUH OOMEH) — JBE CTOPOHBI
€IMHOTO Ipolecca MeTaboan3Ma. Pob 3aKOHOB COXpaHEHUS BEIIECTB U YHEPTUHU B TIOHUMaHUH MeTaboIn3Ma.

Tumbr oOMeHa BemecTB: aBTOTpO(HBINA 1 reTepoTpodHbIA. Poib pepMeHTOB B 00MEHE BENIECTB U MPEBPAIICHUN SHEPTHH B KIIETKE.

dorocunTte3. CBeroBas u TeMHOBas ¢a3bl poTocuHTe3a. Peaknmu dorocunTesa. DhdekTuBHOCTE PoToCHHTE3a. 3HAUeHUE (DOTOCHHTE3a
TS )KM3HM Ha 3emuie. BnusiHue ycinoBuid cpeibl Ha (GOTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OaKkTepun. 3HaUCHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTKe. PaciiernsieHue BenecTB, BbIJICICHUE U aKKYMYJIUPOBAHNUE SHEPTHH B KJIETKE. DTallbl 3HEPreTUYECKOro
oOMeHa. ['nmukonus. bpoxkenune u ero Buabl. KuciopojgHoe okuciIeHHE, WM KJIETOYHOE JbixaHue. OkuciautenbHoe (ochopriimpoBaHue.
O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuun marpuunoro cuntesa. ['enetnueckas napopmanus u JJHK. Peanusamnus renernueckoir nHGopmManuu B KieTke. I eHeTHueckui KoJ
u ero cBoiictBa. Tpanckpunuus — marpuusbiii cunte3 PHK. Tpancnsauusa — 6uocuntes Oenka. Drtamnsl TpaHcasuuu. KoaupoBaHue aMUHOKHUCIIOT.
Ponb pubocom B Ouocunrese Oenka.

Hexknerounsie ¢popmbl xu3Hu — BUpycel. Mctopus otkpsits BupycoB (/. Y. UBanoBckuii). OcoOEHHOCTH CTPOCHUS M AKUZHEHHOTO 1K
BUpYycoB. bakrepnodaru. bosie3nu pacrenuii, )KMBOTHBIX M U€JOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc mmmyHonedumura yenoseka (BUY) —
Bo3Oyautens CITNIa. O6paTHas TpaHCKpUIILINS, peBepTa3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHus BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpaumnu:

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

Tabmuupl u cxembl: «Tunel mutanus», «MeTtabonusm», «MUTOXOHIPHUM», «IHEPTETHUECKH 00MeH», «XioporiacTy, «DoTocuHTE3Y,
«Ctpoenne JIHK», «Ctpoenue u pyHKkunoHupoBanue reHa», «Cunrtes 0enkay, «['eHeTndueckuii kony, «Bupyce», «bakrepuodarny», «Ctpoenue u
»u3HeHHbIH K Bupyca CITN/]a, 6akrepuodaray, «Permmkanus JJHK».

O6opynosanue: Moaenu-anmiukauuu «Yasoeuune JJHK u tpanckpunuusay», «buocunres 0enka», «CTpoeHHe KIETKH», MOJENIb CTPYKTYpPBI
JIHK.

Tema 5. PazmHokeHMe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil nuki, win *u3HeHHbIH 1UKI KieTkd. MaTepdasza u murtos. Ilponeccsl, npoTekatoiue B uHTepdasze. Permnmukanus — peakuus
marpuyHoro cuHTe3a JIHK. Crtpoenue xpomocoM. XpomMOoCOMHBIM HAaOOp — KapHOTHI. J[MIJIOWIHBIA W TalUIOUIHBIA XPOMOCOMHBIC HaOOPHI.
Xpomatuasl. LluTonornueckue 0CHOBbI Pa3MHOKEHUS U UHAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Ctaguu muto3a. IIpoueccel, npoucxoaauiye Ha pa3HbIX CTaAUSAX MUTO3a. bHosorndeckuii cMpIc MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI pa3MHOKEHHSI OPTaHU3MOB: OECHOJioe U TMOJ0Boe. Buapl Oecrmosoro pa3MHOXKEHHUS: [IEJICHHE HAaJBOE, MOYKOBaHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHUPOBaHNWE OPraHHU3MOB, €0 3HAUEHUE JUIs CEJIEKLIUH.

ITonoBoe pa3MHOXKEHHE, €ro OTIUYHUS OT OECHOJIOTO.

Meiiosz. Ctagun meiio3a. [Iponieccsl, mpoucxoasiume Ha cTaausx Meiiosa. [loegenune xpomocom B Meroze. Kpoccunrosep. buonornueckuit
CMBICII ¥ 3HAUE€HUE MeH03a.



["ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK Y )KMBOTHBIX. [10JI0BBIE jKee3bl: CEMEHHUKU U AMYHUKHA. OOpa3zoBaHUE U Pa3BUTHE
IIOJIOBBIX KJIETOK — IaMeT (CriepMaTo30u/], SHIEeKIeTKa) — cliepMaroree3 U oBoreHe3. OcoOEHHOCTH CTPOEHUS SIMIIEKIETOK U CIEPMaTO30U/I0B.
OnnonotBopenue. [laprenorenes.

WupuBuayansHoe pa3Butue (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTanbl SMOPHOHAILHOTO PA3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJIeHUE, racTpyisiuus, opraHorene3. [loctamOpuoHanpHoe pasBUTHE. THUIIBI TOCTIMOPHOHAIBHOTO PA3BUTHSL: MPSIMOE, HETIPSIMOE
(mmunHOYHOE). BriusiHMe cpespl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 BETKOBOTO PAaCTEHUS: CTPOCHUE CEMEHU, CTAJUU Pa3BUTHUS.

JdemoncTpaumnu:

Tabmuupl u cxeMbl: «DOpMBI Pa3MHOKEHUSI OPraHU3MOBY», «J[BOMHOE OIIOJOTBOPEHHE Y IIBETKOBBIX pacTeHHil», «BereratuBHOE
pa3MHOXXEHHE pacTeHUi», «/leneHue kietku Oakrtepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIeTOUHBIH LUK,
«Permmmukanusa JJTHK», «Murtos», «Meiio3», «llpsmoe u Hempsmoe pa3Butuey, «l'ameroreHes y MIIEKONMTAIOMIMX U 4YeJIoBeKay, «OCHOBHbIE
CTa/IMy OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOII, MUKpoTipenapatsl «CriepMaTo30HIbl MIECKOTUTAIONIETOY, «SiIekeTka MiIekonuTaromiero», «Kapuokunes B
KJIETKax KOpeIIKa JIyKa», MarHUTHas Moieb-anIuimkanus «/lenenne kietkny», moaens JIHK, monens Merada3Hoit XpOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnast pabota Ne 3. «HabmoieHrie MUTO3a B KJIETKaX KOHYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTtopHnas padota Ne 4. «/3ydyeHne cTpoeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIPENapaTax.

Tema 6. HacjieacTBeHHOCTH M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vctopus pa3BuTHsl reHeTHKU. Poib muToNorMM U 3MOPHOJIOTMM B CTAHOBJIEHUM T'eHETHKH. Bxman
pOCCHICKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETHKU. MeTonbl T'€HETUKH (THOPHIOJIOTUYECKUH, HUTOTEHETHUECKUH, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbIE TEHETUYECKUE TIOHATHUS. | eHeTHUecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.

3aKOHOMEPHOCTH HAacCJIeIOBaHMUsl NPU3HAKOB, ycTaHOBIeHHbIe [. Mennenem. MoHoruOpuaHoe cKpermuBaHue. 3aKOH eAMHOOOpas3us
rudpuioB nepBoro nokosieHud. [IpaBuno nomuHHpoBaHUS. 3aKOH paclieryieHus: mpu3HakoB. [umoreza yuctoTsl ramer. [lomHoe M HemoaHOE
JOMUHUPOBaHUE.

JuruGpuaHoe ckpeniBaHue. 3aKOH HE3aBUCUMOIO HACJIEeIOBaHMs MpPU3HAKOB. L{uTOoreHeTnyeckne OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.
Ananusupyroliee ckpeniuBanue. Vcrnonbp3oBaHue aHATU3UPYIOIIETO CKPETUBAHUS ISl OTIpeAeTICHUs] TEHOTHIIa OCOOH.

CuerieHHoe HacienoBaHue npusHakoB. Padora T. Moprana mo ciremieHHOMY HaclieOBaHHUIO reHoB. HapyrieHue cuernjieHus TeHOB B
pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOpUS HACIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

I'enernka nosa. XpoMOCOMHOE OIpENEICHHUE MoIa. AYTOCOMBI M HOJIOBBIE XPOMOCOMBL. [ OMOraMeTHBIE U IE€TepOraMeTHBIE OPraHU3MBI.
HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BuAbl W3MEHUMBOCTH: HEHACIEICTBEHHAs W HACIEICTBEHHas. Ponb cpeasl B HEHACIEACTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuka MOIU(PUKAIIMOHHON HM3MEHYMBOCTH. BapuanuoHHBIH psii W BapualWoHHas KpuBas. Hopma peakuum mnpu3HaKa.
KonnuecTBeHHbIE M KayeCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOIU(PUKALIMOHHON H3MEHYUBOCTH.



HacnencTBeHHast, WM TeHOTHUNHMYECKas, W3MEHYMBOCTh. KoMOMHATHBHas HM3MEHYMBOCTh. MeH03 M TMOJOBOM Tpolecc — OCHOBa
KOMOMHATHBHOM W3MEHYMBOCTU. MyTallMOHHAs HM3MEHUYMBOCTh. Kitaccudukanus MyTauuil: TeHHbIE, XpOMOCOMHBIE, TeHOMHble. Yacrora u
NPUYMHBI MyTanuii. Myrarennsie (pakTopsl. 3aKOH TOMOJIOTHYECKUX PS/IOB B HACIEACTBEHHOM n3MenunBoct H. 1. BaBuiosa.

BHesiepHas Haci1e/1CTBEHHOCTh U U3MEHUUBOCTbD.

I'eneruka uyenoBeka. Kapuorumn yenoBexka. OCHOBHBIE METO/bl T€HETUKU YEJIOBEKA: T€HEAJOTUYECKH, OM3HEOBbIN, [IMTOT€HETUYECKHUI,
OMOXUMUYECKUH, MOJEKYISIpHO-TeHeTHYecKnii. COBpeMEHHOE OIpe/ie/ieHue TeHOTHIIA: TOJTHOTCHOMHOE CEKBEHHUPOBAHWE, TCHOTUITUPOBAHHE, B
ToM umcine ¢ mnomompio [II[P-ananm3a. HacnencTBenHbie 3a00JeBaHMsI YENOBEKAa: TEHHBIE OOJE3HH, OOJE3HH C HACJICICTBEHHOM
MIPeIpacIo0KEHHOCThI0, XpOMOCOMHBIE Oosie3HH. CoMaTnyeckue U renepaTuBHble MyTanuu. CTBosoBbIe KIeTKU. [IpuHInIel 370poBoro oopasa
KU3HHU, TUAarHOCTUKHU, MPOQUIAKTUKYN U JIEUEHUsI TeHEeTHUeCKUX Oosie3He. MennKo-reHeTnueckoe KOHCYJIbTUPOBaHue. 3HaYeHNEe METUIIMHCKOM
TE€HETUKH B MPEAOTBPAILIEHUH U JICUEHUN T'€HETUYECKUX 3a00JIEBaHU YelloBeKa.

JdemoncTpaumnu:

[optpetst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuisl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €r0 LUTOT€HETHYECKas OCHOBA», «3aKOH PacCIIEIUIeHHUs M ero I[UTOTreHeTu4ecKas
OCHOBa», «3aKOH 4YHCTOTHI ramer», «JluruOpunHoe ckpemniuBaHue», «L{uTosornyeckne OCHOBBI AUTHOPUAHOTO CKpEIIMBAHUS», «Melo3y,
«B3aumoselicTBue anenbHBIX T'€HOB», «l'eéHeTuueckue KapThl pacTeHUM, JKMBOTHBIX M dYenoBekay, «['eHeTnka moia», «3aKOHOMEPHOCTH
HaCJIEIOBaHUS, CLEMJIEHHOTO ¢ MoJioM», «KapruoTunsl yenoBeka U KUBOTHBIX», «Buasl n3MeHUnBOCTH», «MoauduKaloHHas W3MEHYUBOCTbY,
«HacnenoBanue pesyc-gpakropa», «I'eHeTuka rpymnn KpoBu», «MyTallMOHHAs H3MEHYUBOCTD.

O6opynoBanue: MoAenu-anmnkauuu «MoHOTHOpUAHOE cKpeluBaHuey», «HemnonHoe nomMuHUpoBaHue», «{UrHOpUIHOE CKpEIIUBaHUEY,
«ITepekpéct XpoMOCOM», MUKPOCKOIT U MHUKporpenapar «Jlpozoduna» (Hopma, MmyTtaruu (GOpMbI KPBLILEB M OKPAcKH Teja), repdbapuii «I'opox
ITIOCEBHOM.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlaGoparopHas pabora Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPHAHOTO W AUTHOPUIHOTO CKPEIIMBAHUSA Y APO30(HIBI HAa TOTOBBIX
MHKpOIIpernaparax.

JlaboparopHas padota Ne 6. «M3yueHne MoAU(PUKATMOHHON U3MEHYUBOCTH, IIOCTPOEHHE BApPUAIIMOHHOTO PsJla M BAPUALTMOHHON KPUBOW.

JlaboparopHas pabota Ne 7. «AHanu3 Mmytauuil y qpo30(puisl Ha TOTOBBIX MUKpOIIpEnaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE celeKUMu U JomecTukauus. Yuenue H. V. BaBunmoBa o neHTpax HpPOUCXOXKACHHUS M
MHOT000pa3usi KyIbTypHBIX pacTeHUi. LIeHTphI MPOUCX0KACHUS JOMAITHUX KUBOTHBIX. COpT, HOPO/Ia, IITAMM.

CoBpeMeHHbIE METOAbI celeKuuu. MaccoBbIi M MHIMBHUAYalbHbIH OTOOpBI B CENEKIUH pAacTeHUH M >KMBOTHBIX. OIEHKa 3KCTephbepa.
bnuskoposacTBeHHOE cKpemiuBaHue — HMHOpuauHr. Yucrasg nuuus. CKpeluBaHWEe YHCTBIX JWHUHM. ['eTepo3uc, umu TUOpUAHAs CcHJIA.
HepoactBeHnHoe ckpeniuBanue — ayropuauar. Otnanénnas rudpuausanus u e€ ycnexu. VIcKkyccTBEHHBIN MyTareHes3 U MoJy4eHue MOJUIION/IOB.
JlocTHKEHMSI CENEKIUN PaCTEHUH, dKUBOTHBIX U MUKPOOPTaHU3MOB.



bruoTexHon0rua Kak OTpacib MPOU3BOJACTBA. | eHHas MHKeHepus. Dtambl cozganus pekomOunantHod JIHK u TpaHCreHHBIX OpraHu3MOB.
Kierounas wumxenepusa. Kierounble KyiabTypbl. MEKpPOKIOHAJIbHOE pa3MHOXEHUE pacTeHuid. KioOHMpoBaHHME BBICOKOIPOAYKTHBHBIX
CEeITbCKOXO03SHCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE B dTHUeCKHE podsieMbl. MO — reneTrnuecki MOAU(DUIIMPOBAHHBIE OPTaHNU3MBI.

JlemoHcTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. IBaHoB.

Tabmuuer u cxembl: kKapTa «LIeHTPBI TPOUCXOKICHUS U MHOTO0Opa3us KyJIbTYPHBIX pacTeHHiD», « [ lopoipl TOMaIHuX )KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHuit», «OtmanénHas rudpunnsanus», «Padboter akagemuka M. @. VBanoBay, «[lomumnonaus», «OObEKTHl OMOTEXHOJIOTHI,
«KiieTouHble KyJIbTYpHI U KIIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCO M».

O6opynoBaHue: MyISDKM IJI0JJOB U KOPHEIUIOAOB JMKHX (OPM U KyIbTYPHBIX COPTOB pacTeHHi, repOapuil «CelbCcKOX035HCTBEHHbBIE
pacTeHus.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHKEHUS CEJIEKIIMM PACTEHUM U KUBOTHBIX (HA CENIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epmy,
COPTOMCTIBITATENbHBIA YYaCTOK, B TEIUIMYHOE X035ICTBO, JJa0OpaTOPHUIO arpOYHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIOLMOHHAS 0MOJIOTHS.

[Ipeanocelnkn BOZHUKHOBEHUS SBOJIONMOHHON TEOpHUU. DBOTIOIMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH. BivsiHUE 3BOJIOIIMOHHON TEOPHH
Ha pa3BUTHE OMOJIOTUH U APYTUX HAYK.

CBuzerenbcTBa BOIONUH. [laeoHTOIOTHYECKHE: TTIOCIEA0BATEIPHOCTD MOSBIICHHS BUOB B MMaJICOHTOJOTUYECKON JIETOMHCH, TIEPEX0THBIE
dhopmel. broreorpaduueckue: cxXoAcTBO U paznuuue GhayH u GJIOp MATEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKUE: CXOACTBA M PA3IUYMs SMOPHOHOB Pa3HBIX BHJOB IMO3BOHOYHBIX. CpaBHHUTEIIBHO-aHATOMHYECKHE: TOMOJIOTUYHEIE,
aHAJIOTUYHBIC, PYAUMEHTApPHBIC OPraHbl, aTaBU3Mbl. MOJCKYIIPHO-OMOXHUMHUYECKHE: CXOJCTBO MEXaHHU3MOB HACIEJICTBEHHOCTH M OCHOBHBIX
MEeTa0O0JIMYECKUX MYTeH y BCEX OPraHu3MOB.

OpousoronHast Teopus Y. Jlapeuna. Ilpenmnochuiki BO3HMKHOBEHHWS IapBUHHU3MA. JIBMKYIIME CHUIIBI DBOJIFOIMM BHUJIOB 1O JlapBuHy
(M30BITOYHOE PA3MHOKEHUE MTPU OTPAHUUYEHHOCTH PECYPCOB, HEOIpeaeaEHHAss U3MEHUNBOCTh, 00ph0a 3a CyIllecCTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3Bosonun (CTD) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosrorus. [lomyssius kak equHuIa BUAa U 9BOJIOLUH.

JIBukymue cuiibl ((pakTophl) SBOIONUM BUAOB B MpUpoje. MyTallMOHHBIN Ipoliecc 1 KOMOMHATHBHAS MU3MEHUYMUBOCTh. llomynsinoHHbIe
BOJIHBI U Jipeii¢ reHoB. V3011 1 MUTPALIHSL.

EctectBenHbIi 0TOOp — HampaBisromui ¢hakTop BoIOIHUNA. POPMBI ECTECTBEHHOTO 0TOOpA.

[IpucmocobaeHHOCTh OPraHU3MOB KaK pe3yNbTaT 3BOMIOIMHU. [IprMeps! nprcnocobiaeHuii y opranuzMoB. ApoMopho3bl U UAN0AAANITAIIUH.

Bun u Bunoobpazosanue. Kpurepuu Buna. OCHOBHBIE (OPMBI BUI000pa30BaHUs: TeorpaduyecKoe, IKOJIOTHUECKOE.

Maxkpossosmtorusi. DopMbl 3BOTIONUE: GUIeTHYEeCKasl, TUBEPTreHTHAas!, KOHBEpreHTHas, MapaienbHas. HeoOpaTUMOCTh IBOIOLUN.



[IpoucxoxxaeHue oT HeclleUAIN3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anus. AganTUBHAs paguarysl.

JdemoHcTpaumnu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromiep, A. H. CeBepros.

Tabmuier 1 cxembl: «Pa3BUTHE OpPraHWYECKOro Mupa Ha 3emiie», «3apOJBIINIA TTO3BOHOYHBIX JKUBOTHBIX», «APXEONTEPUKC», «DOpPMBI
060pb0BI 3a cymecTBoBaHHEY», «EcTecTBeHHBIN 0TOOPY, «MHOTOOOpa3ne COPTOB pacTeHHi», «MHOrooOpasne mopos KUBOTHBIXY, «llomymsium,
«MyTanuoHHasT U3MEHYHBOCTEY, «ApoMopdo3s», «Mmuoanantamumy, «O0mas mereHepausy, «IBmkymue cuibl 3Bororuny, «Kapra-cxema
Mmapuipyra nyremectsus Y. Jlapuna», «boppba 3a cymectBoBaHue», «lIpucnocoOneHHocTs opraHusmoBy», «l'eorpaguueckoe
BUJI000pa30BaHNE», « IKOJIOTHUYECKOE BU000OpA30BAHUEN.

O6opynoBaHue: KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAacKu, HaOOp IUIOJOB U ceMsiH, KoJulekuus «[Ipumepsl 3amuTHBIX
MIPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJIeb «OCHOBHbIE HANpPaBIEHUSI 3BOIIOLUNY, 00BbEMHAsI MOJIeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, kosiekuus «DOpMBI COXpaHHOCTH MCKOMAEMBbIX JXMBOTHBIX M PACTEHUN», MOJENb anIUIMKalus
«[lepexpéct xpoMocom», BIakHbIe npenapatsl «Pa3Butrue HacekoMoroy», «Pa3Burtue isaryukn», Mukpornpenapart «/po3zodpuna» (Hopma, MyTaluu
(OopMBI KPBUIIBEB 1 OKPACKH TeJa).

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEHHE BUIOB 110 MOP(POJIOTHUECKOMY KPUTEPHUION.

JlabopaTtopHnas pabota Ne 2. «Onucanue mpucrnoCcoOJICHHOCTH OPraHu3Ma M €€ OTHOCUTEIHHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TPEICTABICHUS O 3apOKJIEHUM >KM3HH. HayuHble rUmoTe3bl BO3ZHUKHOBEHHUS XKU3HUM Ha 3emuie: aOMoreHe3 W IMaHCIePMHUS.
XuMHuYecKasi dBOJTIONHUA. AOMOTEHHBI CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHMUECKHX. DKCIMEPUMEHTAIBLHOE MOATBEPKIACHIUE XUMHYECKOU
sBostonnu. HadanmpHbie sTambl Ouosornueckoin sposrormu. ['mmore3za PHK-mupa. @opMupoBanne MeMOpaHHBIX CTPYKTYP M BO3HHKHOBEHHE
npoToKIeTKH. [lepBbie KieTku U ux 3Boonusa. PoOpMHUPOBAHHE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm W nepuoaaMm. Karapxel. Apxeiickas u npotepo3oiickas 3pbl. [laneosoiickas spa u €€ mepuobl:
KeMOpHUHCKHUH, OPJIOBUKCKUH, CHUTYPUMCKUH, JT€BOHCKUN, KAMEHHOYTOJIbHBIN, TTIEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas spa v e€ nepuo/ipl: MajJeoreHOBbI, HEOr€HOBbIN, AaHTPOIIOTCHOBBIH.

XapakTepucTUKa KIMMaTa U Te0JIOTHYecKuX mporeccoB. OCHOBHBIE 3TaIlbl HBOJIIOIMU PACTUTENHLHOTO U KHUBOTHOTO MUPa. ApOMOP(O3bI Y
pacTeHuil U KUBOTHBIX. [losiBIEHUE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHue 3BOJTOUUH. OCHOBHbBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  YeJOBEKa. AHTpPOIOJOrUsl Kak Hayka. Pa3BUTHE NpeACTaBICHUM O TMPOUCXOKICHUU ueloBeKa. Meroabl H3ydeHUs
anTponoreHe3a. CxoAcTBa M pa3inyuus YEJIOBEKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBuxymue cunbl (dakTopbl) aHTponoreHe3a. HacnencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIM 0TOOpP. OOIIeCTBEHHBIH 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYIUU TPYy/a, MBIILICHUE, PEUb.
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OcHOBHBIE CTaJMM W BETBU DBOJIOLMHM 4YEJIOBEKa: aBcTpajionuTeku, YenoBek ymensiii, YemoBek mnpsmoxoisauui, Yenosek
HeaHJIepTalIbCcKui, YenoBek pasymMHbIi. Haxoku MCKOMTaeMbIX OCTATKOB, BPEMs CYILIECTBOBAaHHUs, 00JIaCTh paclpoCTpaHeHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €eBpoNeouHas (eBpa3uiickas), HErpo-aBCTpaJouHas (3KBAaTOpUAlbHAsA), MOHIOJIOUIHAS
(a3maTcko-aMepuKaHcKkas). UepThl MPUCIIOCOOJIEHHOCTH IPEICTAaBUTENEH YENOBEYECKMX pac K YCJIOBHUSIM CYyHIECTBOBAHUSA. EIMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

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

Tabmuubl n cxembl: «Bo3HukHOBeHne CoJHEUHOW cucTeMbl», «Pa3Buthe opranmdeckoro mupan, «PacturenpHas kineTtkay, «KuBoTHas
kieTkay, «lIpokapuornueckas kiaetkay, «CoBpeMeHHas cucTeMa OpraHn4eckoro Mupa», «CpaBHEeHHE aHATOMHUYECKUX YEPT CTPOEHUS YelloBEKa 1
4esl0BeK0OOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJlCOHTOJIOIMUECKUX HaXOJOK NMPEAKOB COBPEMEHHOIO 4YeJoBEeKa», «J{peBHEHIIHe Joau»,
«/IpeBHue moan», «IlepBble COBpeMEHHbIE TN, «HeToBeUeCKue pachi».

Ob6opynoBanue: Myisku «lIpoucxoxaenue yenoBekay (OIOCThI aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAepTallblia, KPOMAHbOHIIA), CIETIKU
WM W300paKeHUsI KAMEHHBIX OpYyIuil MepBOOBITHOIO YeoBeKa (KaMHU-4YOMIEpsl, pyOuia, ckpebia), reoXpoHOJorudeckasi Tabauia, KOJUIeKIHs
«DOpPMBI COXpPAaHHOCTH HCKOMAEMBbIX JKUBOTHBIX M PACTEHUI».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Tpaktruueckas padota Ne 1. «M3yueHne HCKOMAEMbIX OCTAaTKOB PACTCHUM U dKUBOTHBIX B KOJIJICKITHSIX).

DKCKypcHs «IDBOIONHUS OPTAaHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WU KPaeBEIUECKUN My3el).

Tema 3. Opranusmbl U OKpY:KalOIIas cpeaa.

DKOJIOTHSI KaK Hayka. 3aJayd M paslieibl 3KOJIOTMH. MeToabl HKOJOTHMYECKUX HCCICTOBAHUI. OKOJIOTMYECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl oOuTaHs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/1YyIIIHAS, TOYBEHHAs, BHYTPUOPraHU3MEHHas.

Okonoruueckue ¢akropbl. Kiaccudukanus skojlorudeckux (QaxTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTpoINoreHHble. JlelicTBue
9KOJIOTMYECKUX (PAaKTOPOB HA OPTaHU3MBI.

Abuotuueckue ¢GakTophl: CBET, TeMIepaTypa, BiaxxkHocTb. Doronepuoausm. [IpucnocobieHuss opraHu3MoB K ACHCTBUIO aOMOTHYECKUX
¢dakTopoB. buonornueckue puTMBI.

buotnueckue ¢akropsl. Bumsl OHOTHYECKMX B3aMMOACWCTBUN: KOHKYPEHIIMS, XHUITHUYECTBO, cMMOHMO3 U ero ¢opmel. llapazutusm,
Koomepalus, MyTyalu3M, KOMMEHcaau3M (KBapTHPAHCTBO, HaxJIeOHHMYECTBO). AMEHcCalnu3M, HEWTpalu3M. 3HadeHHEe OHOTUYECKHX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU NOMYIsiiMi. OCHOBHBIE MOKA3aTeNu NOMYJSALUN: YUCIEHHOCTb, INIOTHOCTD, POXKAAEMOCTb, CMEPTHOCTD,
MPUPOCT, MUTpALIMS. JMHaAMHUKA YMCIIEHHOCTH OMYJISILIUU U €€ PeryJisiusl.

JdeMoHncTpanum:

IToptpetsi: A. I'ymOonbar, K. ®@. Pynbe, 3. I'ekkens.
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Tabmuuer u cxemsl: kapra «llpupomabie 30HBI 3emimy», «Cpeabl oOMTaHUS OpraHU3MOBY», «Dotomepuoausm», «llomymsumy,
«3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIHH UHDY30pHHu-Ty(henbkuy, «[lumesbie nenm.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 3. «Mopdororudeckne 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTaAHUS.

JIaGopatopHnas pabota Ne 4. «BnusiHuE cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oacU€T TUIOTHOCTH MOMYJISIIANA Pa3HBIX BUIAOB PACTCHHI».

Tema 4. Coo01mecTBa U IK0JOrHYeCKHEe CHCTEMBI.

CooOmiecTBo opraHu3MoB — 6uo1eH03. CTpyKTyphl OMOIIeHO3a: BUA0Basi, IPOCTPAHCTBEHHAs, Tpodudeckas (muiieBas). Buabl-1oMuHaHTHI.
Cpsi3u B OHUO1IEHO3E.

Okosorndyeckue cucteMbl (dkocuctembl). [loHsaTHe 00 sSKocmcTemMe M OuoreorneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI:
MPOYIIEHTHI, KOHCYMEHTHI, peAYIIeHTHI. KpyroBopoT BEIIECTB M MOTOK YHEPTUHU B dKocucTeme. Tpodudeckne (MUIIEBBIE) YPOBHU SKOCHCTEMBI.
[MumeBbie e U cetr. OCHOBHBIE TIOKA3aTENHM SKOCUCTEMBI: OMOMacca, MPOIYKIUs. DKOJOTHUYECKUE MUPAMHIBI: TPOTYKIIUH, YUCIEHHOCTH,
o6romaccel. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIsiius, pa3Butue. Cykieccus.

[TpupomHBIE 5KOCHUCTEMBI. DKOCHCTEMBI 03€P B peK. DKOCHUCTEMa XBOWHOTO HITU MIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCUCTEMBL. YPOOIKOCHCTEMBI. bHonorndeckoe M XO3sIMICTBEHHOE 3HAYEHHE arpodKOCHUCTEM U
ypOOdIKOCHCTEM.

buopazHoobOpasue kak GpakTop ycTondnBoCTH 3KocucTeM. CoxpaHeHHE OMOJIOTHYECKOTO pazHooOpa3us Ha 3emMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panunipl, coctaB u crpykrypa ouocdepsi. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH
Oorocdepsl Kak TI00aTbHON SKOCUCTEMBI. [[nHaMuyeckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOTEOXMMUYECKHE ITUKITBI 2JIEMEHTOB (yriiepo/ia, a30Ta). 30HAIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3eMiin. AHTpOIIOTeHHbIC U3MEHEHUs B Onocdepe. [100anpHbIe SKOJOTUYECKUE MTPOOIEMBI.

CocymiectBoBanre NpuUpojsl U dyenoBeuecTBa. CoxpaHeHue OuopasHooOpaszus Kak OCHOBa ycroWuuBocTH Ouocdepsl. OcHoBa
PaIMOHAJIBLHOTO YIIPaBJICHUs PUPOJHBIMU PECYPCAMU U UX UCHIOJIb30BaHue. JlocTrykeHns: OUOJIOTUU U OXpaHa MIPUPOIBI.

JdemoncTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuips! u cxemsl: «llumessie nenu», «bruoneHo3: coctaB U cTpykTypay, «[Ipupoansie coodmectBay, «Llenn nutanusy, «Konoruueckas
nupamuaa», «buochepa m dyemoek», «IKocucTeMa ITUPOKOIMCTBEHHOTO Jeca», «IJKOCHCTeMa XBOWHOro Jeca», «buoreHo3 Bomoémay,
«Arpouenos», «l[IpumepHbie aHTPONIOTeHHbIE BO3JIEHCTBUSL Ha MPHUPOAY», «BaxHeillne NCTOYHUKH 3arpsi3HEHUS BO3[yXa U TPYHTOBBIX BOI,
«[louBa — BakHe#mmas cocraBisomas Ouocdepwr», «DakTopsl Aerpaganuu mousy, «llapHukoBbiit >PdexT», «DakTOpbl PaAUOAKTUBHOTO
3arps3HeHus O6uocdeprl», «OOmas crpykrypa Ouocdeps», «PacmpocTpaneHue >U3HM B Onocdepe», «O30HOBBIM 3KpaH OHOCHEPHI»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopot azora B Ipupoie.

Ob6opynoBanue: Mojenb-anmiaukanus «TUnuyHble OHOIECHO3BI», TepOapuil «PacTuTenbHbIE COOOIIECTBa», KOJUIEKIMH «buoleHo3»,
«BpenuTtenn BaXHEWIIMX CETbCKOXO3SMCTBEHHBIX KYNbTYyp», repOapuu M KOJUIEKUMH PAaCTEHUM M JKUBOTHBIX, NMPHHAJUICKALINE K pa3HbIM
9KOJIOTHYECKUM TpyInnaM oaHoro Buja, Kpacnas kaura Poccuiickoit denepariyu, n300paxeHns OXpaHsAeMbIX BUJIOB PACTEHUN U )KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NIPOITPAMMBLI 110 BUOJIOTMN HA BA30BOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornmacho ®I'OC COO, ycraHaBiauBarOTCA TPEeOOBAHUS K pe3yabTaraM OCBOSHHS OOYYArOIIMMHUCS NPOTPaMM CpPEIHEro OO0IIero
O6pa3OBaHI/I$II JIMYHOCTHBIM, MCTAIIPEAMCTHBIM U IIPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNHMUYHOCTHBIX pe3ylbTaTOB OCBOEHHsS IpenMera «buosiorus» BbIAEIEHBI CIEAYIONINE COCTaBISIOLIME: OCO3HaHHE
00y4arOUUMUCS POCCUMCKON I'pa)1aHCKONW MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CaMOOIIPEIEICHHIO, Halluune
MOTHBAIMM K OOY4eHHIO OHOJIOTMM, LIE€JEHANpPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXJACHWH JMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH H
HUCTOPUYECKUX TpaJULUN pa3BUTUS OHOJIOrMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEeSITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, TPUCYIIUMHU CHCTEME OMOJIOrH4ecKoro oOpa3oBaHMs, HaJIHM4ue 3KOJOTUYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOECHMs mpenmera «buonorus» pocTurarorcs B €AMHCTBE Y4€OHOM M BOCHHUTATEIbHOU NEATEIbHOCTH B
COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNUCKUMU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOmiecTBe MpaBUIaMM M HOPMAaMHU IOBEIEHHMS M CHOCOOCTBYIOT IpPOLIECCAM CaMOIO3HAHMsI, CAMOBOCHUTAHUS U CaMOPa3BUTHS, Pa3BUTHUSA
BHYTPEHHEH MO3UIUM JIMYHOCTH, NAaTPUOTU3MA, YBAXKEHHUA K 3aKOHY U NPaBOMOPSJIKY, YEIOBEKY TPYAa M CTapIIEMy MOKOJIEHHIO, B3aUMHOIO
YBa)K€HUs, OEPEIKHOrO OTHOLIEHUS K KyJbTYPHOMY HAcCJIE€IUIO U TPaJUIUsIM MHOTOHAlMOHAILHOTO Hapoaa Poccuiickoit denepanun, npupoae u
OKpYKarolleu cpene.

JIMYyHOCTHBIE pe3ybTaThl OCBOEHUS Y4eOHOro mnpenmera «bHOJOrHs») MOJKHBI OTpakaTb FOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS
PYKOBO/JICTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIMEH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHUEHTAlMil, MO3UTHBHBIX BHYTPEHHUX
yOex1eH!H, COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUICKOro OOIIECTBa, pacIIMPEHNE KU3HEHHOTO OIbITA U OIbITAa AEATEIBHOCTU B
Ipolecce pean3alii OCHOBHBIX HAIIPABJIECHUH BOCIUTATEIbHON AEATEIIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHUS:

Cc(OPMHUPOBAHHOCTh TPAXKJAHCKON MO3UIIMK 00yJaroIIerocs Kak akTHBHOTO U OTBETCTBEHHOIO W€Ha POCCHICKOTo 00IeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB ¥ 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH IEATENbHOCTH MPH CO3JaHUU Y4EOHBIX MPOEKTOB, pelIeHUH y4eOHBIX M MO3HABATENbHBIX 3aJad,
BBITMIOJTHEHUH OMOJIOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3UIIMIO 10 OTHOLIEHHUIO K SBJICHUSM COBPEMEHHON )KM3HU U OOBACHATH €€;

YMEHHE YYMUTHIBaThb B CBOMX JAEHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHMBHOTO B3aMMOJEHCTBHS JIIOAEH C pPa3HBIMH YOSKICHUSIMH,
KYJIBTYPHBIMHU LIECHHOCTSIMHU U COLIMAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS YUEOHBIX, IMO3HABaTENbHBIX M MCCIEIOBATENbCKUX 3ajad,
YBKUTEIBHOIO OTHOLLICHUS K MHEHHIO ONIOHEHTOB NMPH 00CYXAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUUECKOTO COAEPKAHHUS;
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TFOTOBHOCTb K 'YMAHUTApPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NnaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCHUUCKON TPaXKTAHCKOW HMICHTHYHOCTH, TATPUOTHU3MA, YBAKCHHS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU
nepen PoauHoi, ropnoctu 3a cBo Kpail, CBOK Po/iMHY, CBOM A3BIK U KYJIbTYPY, NPOLIJIOE U HACTOALIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0O W TaMITHUKAM MPHUPOJIbI, JOCTWKEeHUAM Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OILICHWBAThH BKJIAJ POCCUUCKHUX YUEHBIX B CTAHOBIICHHE W Pa3BUTHE OWMOJIOTHH, IOHUMAaHUS 3HAYCHHS OHMOJIOTHH B TIO3HAHHUH
3aKOHOB TIPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujenHas yoe:xx 1IEHHOCTh, TOTOBHOCTH K CIIYXEHHUI0 U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyIh0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha MOPaJIbHO -HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POJHUTEISIM, CO3JAHUI0O CEMbHM HAa OCHOBE OCO3HAHHOTO TPHHITHS IEHHOCTEH CEMEWHOW XU3HH B
COOTBETCTBUU C TPAIUIIUSIMHU Hapo 0B Poccuu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYash 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPYAd, OOIIECTBEHHBIX
OTHOIIICHUM;

IMOHUMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIIATh KAUECTBA TBOPUYECKOM JIMUHOCTH;

5) pusnveckoro BocnuTaHus, (GOPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIIMOHAJIBLHOIO 0JIATOMOJIY Y :

MOHMMAaHHE M peau3anus 3J0pOBOro u 6e3omnacHoro o0Opasza *KHU3HU (30pOBOE MUTAHUE, COOIOJICHINE TMTMEHUYECKUX MPABUI U HOPM,
cOaaHCHUpPOBAaHHBIM PEKUM 3aHSATUH M OTHbIXa, peryinspHas ¢u3nyecKass aKTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHKE LIEHHOCTU TMPaBUJI MUHIUBUIYAIBHOTO U KOJUIEKTMBHOTO 0€30MAacHOTO MOBEACHHUS B CUTYALUAX, YIPOXKAIOMIMX 3JJ0OPOBBIO U
JKU3HU JTIOACH;

OCO3HaHHWE MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOM JESITENbHOCTH TEXHOJOTHYECKOW M COIMANIbHON HAMPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIBHO BBITIOJIHATH TaKyIO ACSITEIbHOCTD;

WHTEpEC K pasNu4HbIM chepaMm mpodecCHOHANBHON AeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymied mpodeccuu u
pean30BbIBaTH COOCTBEHHBIE )KIU3HEHHBIC TUIAHBI;

14



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOro BOCIUTAHMA:

HKOJIOTUYECKH IeJIecO00pa3HOe OTHOMICHUE K MPUPO/IE KaK UICTOYHUKY KH3HU Ha 3eMIie, OCHOBE €€ CyIIeCTBOBAaHUS;

MIOBBIIICHUE YPOBHS SKOJIOTUUYECKON KYIBTYpHI: IPHOOPETEHNUE OIBbITA IUIAHMPOBAHUS TOCTYIIKOB U OLIEHKU MX BO3MOKHBIX ITOCIIEACTBUN
JUISL OKPYKAKOLIEH CpeJibl;

0CO3HAHHE TJI00ATBHOTO XapaKTepa SKOJIOTHUYECKHUX MPOOJIEM U ITyTel MX pelIeHus;

CIOCOOHOCTh HMCHOJIB30BaTh NHpuoOpeTacMble TPU HW3YYCHHH OHOJIOTHHM 3HAHWS W YMEHHS TPH PEUICHHH NpoOJeM, CBS3aHHBIX C
panroHaIBFHBIM PUPOIOTIONB30BaHIEM (COOIIOICHHE TIPAaBUJI MTOBEICHHSI B IPUPOJIE, HAIPABICHHBIX HA COXPAHEHNE PAaBHOBECHS B DKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTHBHOE HENPUATHE JEHCTBHH, NPUHOCAIIMX BPEI OKpYXKAIOUIeW NPUPOJHON cpelne, YMEHHE IPOTHO3MPOBATh HEOIAaronpHsTHBIC
HKOJIOTUYECKUE TIOCIEACTBUS PEANPHHIMAEMBIX TEHCTBUI U MPEIOTBPAIIATH UX;

HAJIMYHE PA3BUTOTO DKOJIOTHYECKOTO MBIIIJICHHUS, 3KOJOTHYECKONH KYIbTYPHI, OIBITAa JESATEIHHOCTH HKOJIOTHYECKOH HAIpaBICHHOCTH,
YMEHHUSI PYKOBOJICTBOBATHCS MMM B TO3HABATEIbHOH, KOMMYHUKATHBHOW W COIMAIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B MPAKTHYECKOU
JESTeTBHOCTH YKOJIOTHYECKOW HATIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Da3BUTHS HAyKH W OOIIECTBEHHON IPAKTHKH,
OCHOBAHHOTO Ha JUANOre KyjiabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpPILEHCTBOBAHHE A3BIKOBON M YUTATEIILCKOM KyJIbTYphl KaK CPEJCTBA B3aUMOACHCTBHSI MEXTy JIFOJbMU M NMO3HAHUS MUPA;

NOHMMaHUE cHenu(UKY OMONOTMU KaK HayKH, OCO3HaHHUS €€ posid B (OPMHPOBAHUHU PAIMOHAIBLHOIO HAYYHOTO MBIIIJICHUS, CO3AaHUU
LIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOLIEM MHUPE KaK O €JMHCTBE IIPUPOIbI, YeJIOBEKa M OOIECTBA, B IOZHAHUU NPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHnH Npo0sieM COXpaHEHUs IPUPOIHOTO PaBHOBECHS;

yOex1IEHHOCTh B 3HAYMMOCTH OMOJIOTMM JUIsl COBPEMEHHON LUBWIN3ALUU: 00ECIIEUeHNs HOBOI'O YPOBHSI PAa3BUTHUSl MEAULMHBI, CO3JaHUE
NEPCHEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX pellaTh pecypcHble NMpoOIeMbl pa3BUTHs YEJIOBEUYECTBA, MOMCKA IMyTeH BbIXOJA U3 I'JIOOAIBHBIX
HKOJIOTUYECKUX MpoOsieM M obecneueHus mepexosia K yCTOMYMBOMY pPa3BUTHIO, pallMOHAIBHOMY HCIOJIb30BAHUIO HPUPOIHBIX PECYpPCOB U
(OpMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HM;

3aMHTEPECOBAHHOCTh B MOJIYYCHUHM OMOJIOIMUECKMX 3HAHWM B LENSAX MOBBINICHUs OOIIEH KylIbTYypbl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH,
KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHOM IPaMOTHOCTH 0Oydaromuxcs, GopMupyeMoil npu u3ydeHur OMOJIOTHH;

IIOHMMaHHE CYIIHOCTU METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIb30BATh M0JIydaeMble 3HAHUS JJIs
aHauM3a U OOBACHEHMs SIBICHUM OKpPYXKAIOIIEro MUPAa U MPOMCXOSIIMX B HEM M3MEHEHUH, yMEHHue Jenarh 0OOCHOBAHHBIE 3aKJIIOYEHMS Ha
OCHOBE Hay4HbIX ()aKTOB M UMEIOIIUXCS JAHHBIX C IO MOJTYYEHUS TI0CTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOIOTUYECKHE 3HAHUS JUIs pellieHHs Po0JieM B pealibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME IICHHOCTH HAYYHOM JeSTelNbHOCTH, TOTOBHOCTh OCYILECTBIATH NPOCKTHYI0 M HCCIIEA0BATENIbCKYIO JEATEIbHOCTb
WHAWBUIYAIBHO U B TPYIIIE;
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TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpa30BaHHUIO, K AKTUBHOMY TMOJIyUYEHUIO HOBBIX 3HAHUI 110 OMOJIOTHH B
COOTBETCTBUU C KU3HCHHBIMH MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaThl OCBOCHUS YYeOHOTro mpenmera «bHonorus» BKIIOYAIOT: 3HAUYMMBIC IS (DOPMHUPOBAHUS MHPOBO33PEHUS
oOyJaromuxcs MEKIUCHUIUTMHAPHBIE (MEXKIIPEIMETHbIE) OOIIeHAYYHbIE MOHITHS, OTPAKAMOIIUE HEJIOCTHOCTh HAYYHOH KAapTHHBI MHpa W
cienn(UKy METOJOB IO3HAHWs, MCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHWs, SBJICHHE, NPOIIECC, CHCTeMa, HaydyHBIH (akT,
MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HMCCIEIOBAaHUE, HAONMIOACHWE, M3MEPEHHE, SKCIIEPUMEHT W JpPYruX), YHHUBEpCAbHBIC
yueOHbIe IeHcTBUSA (T03HAaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 0OecrieunBaronme GopMrupoBaHre GyHKINOHAIBHON IPAMOTHOCTH U
COLMAIBHOW KOMITETEHIIMU O0YyYaroIuXcsi, CIOCOOHOCTh 0OYUYAIOMIMXCSl NCIOIH30BATh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKHE
3HaHUS U YHUBEPCAIbHBIC YIeOHbIC IEHCTBUS B TIO3HABATEIILHOW U COIIMATIBLHOMN IMPAKTHKE.

MertamnpeaMeTHbIe pe3ybTaThl OCBOSHHSI TPOTPAMMBI CPETHETO 00IIero 00pa3oBaHus JIOJIKHBI OTPAXKATh!

OgJiaeHne yHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEIbHBIMH JeCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITEIEHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUW 3HAHWHN MPHUEMBI JIOTUYECKOTO MBIIUICHHS (aHaiIM3a, CHHTE3a, CpaBHEHHUS, Kiaccudukanuu, 0000IeHus),
PacKpbIBaTh CMBICI OMOJIOTMYECKUX MOHATUH (BBIIACTATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh CBA3H C JPYTUMHU MOHITUSIMHU);

OTpENeNATh IeNu JeATENIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS, COOTHOCHTH pE3YylbTAaThl JEATEIBHOCTH C
MOCTABJIEHHBIMHU LEJISIMHU;

UCIO0JIb30BaTh OMOJIOTUYECKHE MOHATHS sl 00bSICHEHUS (DAaKTOB U SIBJICHUI KUBOU MPUPOJIbI;

CTPOUTH JIOTHYECKHE pACCYKICHHsS (MHIYKTUBHBIC, JEAYKTUBHBIC, [0 AHAJOTHM), BBISABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYUS B
paccMaTpuBaeMbIX SBJICHUSX, (GOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS,

MPUMEHAITh CXEMHO-MOJICIbHbIE CpPEACTBA Uil NPEICTABJICHUS CYLUIECTBEHHBIX CBSI3€H M OTHOIICHHUN B M3y4aeMbIX OHOJOTHYECKUX
00BeKTax, a TaKKe MPOTUBOPEUNI Pa3HOTO POJia, BBISBICHHBIX B PAa3IMYHBIX HH(OOPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh MJIaH pelIeHHs MPoOIeMbl C YIETOM aHAJIM3a UMEIOIUXCS MaTepHaIbHBIX M HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IbTATOB IEJISIM, OLICHUBATh PUCKHU TMOCIEICTBUN JESITENLHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX PEANbHOTO, BUPTYAJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HCCIEA0BATEIBLCKHE NeiiCTBHUS:

BJIQJIeTh HaBBIKAMU Y4eOHO-HCCIEOBATEIbCKOW M TPOEKTHOM JAEATENIbHOCTH, HaBBIKAMU pa3pelleHus MpolsieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSTEIBHOMY ITOMCKY METOJIOB PELICHUs MPAaKTHYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHMUS;

UCIOJb30BaTh Pa3JIMYHbIE BHUJIbI JIEATEIBLHOCTH MO MOJIYYEHHIO HOBOTO 3HAHM, €r0 MHTEepHpeTaluy, NpeoOpa3oBaHUIO M MPUMEHEHUIO B
y4eOHBIX CUTYalLlUsAX, B TOM YHCJIE MPU CO3/IaHUH YUEOHBIX U COLIMATIBHBIX IPOEKTOB;
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(hopMHPOBATh HAYYHBINA TUIT MBIIUICHHS, BJIQIETh HAYYHON TEPMHHOJIOTHEH, KITFOUEBBIMU OHSITUSIMU U METOIAMH;

CTaBUTH B (POPMYITHPOBATH COOCTBEHHBIC 33]]a491 B 00PAa30BATEIBLHON NEATSILHOCTH U KU3HEHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUIMHHO-CIICACTBCHHBIC CBS3M M aKTYAJIM3MPOBATH 3ajady, BBIJIBHTaTh TUIOTE3y €€ PEIICHHS, HAXOJUTh apryMEHTBI JUIS
JIOKa3aTeJIbCTBA CBOMX YTBEPXKIACHUM, 33/IaBATh MTApaAMETPhl M KPUTEPHH PEIICHUS;

AHAIM3UPOBATH MOJTYICHHBIC B XO/I€ PEIICHUS 33]]a91 PE3yabTaThl, KpUTHYCCKH OIICHHBAThH X JOCTOBEPHOCTb, TPOTHO3UPOBATH H3MCHCHHE
B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATH MPUOOPESTEHHBIN OIIBIT;

OCYIIECTBIISITH IIeJICHANIPABIICHHBIH MMOMCK IMEPEHOCa CPEACTB U CIIOCOO0B JEHWCTBUS B MPO(HECCHOHAIBLHYIO CPeay;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U TIPAKTUYCCKYIO 00JIACTH )KU3HEICATEITHHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, NIPE/JIaraTh OPUrHHAIBHBIC TIOIXOAbI M PEIICHUS, CTAaBUThH MPOOJIEMBI M 3a/Ia4d, JIOIMYCKAIOIIHE ATbTePHATHBHBIC
pelICHHS.

3) pabora ¢ ungopmanmueii:

OPHEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX WH(OPMANUHU (TeKCTe YIeOHOTO MOCOOUS, HAYIHO -IONYJISIPHON JINTEpaType, OMOJIOTHUECKUX
CIIOBAapsAX W CIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHeTe), aHAIM3UpPOBaTh WHOOPMAIHIO pPa3jIMYHBIX BHJIOB M (opm
MIPEJICTaBJICHHMS], KPUTHYCCKH OIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTE,

(dhopMyIUpOBaTh 3ampPOCHl U MPHUMEHATH Pa3IMYHBIE METOABl MPH TMOWCKE M OTOOpEe Omoylormveckoil MH(opMaImu, HEOOXOTUMOM IS
BBITIOJIHEHUS YUeOHBIX 3a7a4;

MpHOOpETaTh OMBIT HCMOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPILIEHCTBOBATH KYJIbTYPY AaKTHBHOTO
WCIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMPATh ONTUMAJIBHYIO (OPMY MpeCcTaBlieHus: Ouosiornyeckoil nHpopMaIun (CXembl, rpaQuKu, AUarpaMmbl, TAOIUIBL,
PUCYHKH U JPYToe€);

WCII0JIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPE/ICTBA MpHU paboTe ¢ OHOJIOrnueckoi HHpOopMaIMen: TPUMEHATh XUMUYecKHe, GU3NIecKue u
MaTeMaTH4eCKUe 3HAKU M CHUMBOJIBI, (OpMylbl, abOpeBUAaTypy, HOMEHKIATYpy, MCIIOJb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CHMBOJIMYECKHE
CpeICTBa HArJSAHOCTH;

BIIJIETh HaBBIKAMHU PACIIO3HABAHUSA U 3alIUTHI HH(DOpMaIy, HHGOPMAIIMOHHOK 6€30MacCHOCTH JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU AeliCTBUSIMU:

1) o0menmne:

OCYILIECTBIISITh KOMMYHUKAIIMK BO BCeX cepax *KU3HU, aKTUBHO Y4acTBOBATh B AUAJIOTE WIIM TUCKYCCUU IO CYIIECTBY 00CYK1aeMOM TeMbI
(ymMeHue 3amaBaTh BOMPOCHL, BBICKA3bIBATH CYXKACHUS OTHOCUTEILHO BBITIOJHEHUS TMpeAjaraeMoil 3ajadd, y4UTHIBATb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);

pacmno3HaBaTh HeBepOaIbHbIE CpeJCcTBa OOIIEHHS, TOHUMAaTh 3HAYEHHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(MIMKTHBIX
CUTYaIUi, yMETh CMsIr4aTh KOH(IUKTHI U BECTU TIEPETOBOPHI;
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BJIAQJIETh PA3NUYHBIMU cHocoOamMH OOLIEHHWS M B3aMMOJACHCTBHS, MOHMMATh HAMEPEHUs IPYrUX JIOJCH, MPOSIBIATh YBAXKHUTEIHHOE
OTHOIIIEHHE K COOECEHUKY B B KOPPEKTHOU hopme popMynupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMAaTh M WCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAILHOW pabOThl TpPHU pelIeHHH OWOJIOTHYECKOW TMpPOOIEeMBI,
000CHOBBIBAaTh HEOOXOAUMOCTH TPUMEHEHHS TPYNTIOBBIX (DOPM B3aUMOCHCTBUS MPU PEIICHUH Y4eOHOH 3a/1a4H;

BBIOMPATH TEMATHUKY U METO/IbI COBMECTHBIX JIEMCTBUH C y4ETOM OOIIMX HHTEPECOB U BOZMOYKHOCTEH KaXKIOT0 YeHA KOJIJICKTHBA;

MPUHAMATh IEJIH COBMECTHOW JESTEIhbHOCTH, OPTaHU30BBIBATH W KOOPIMHHPOBATH ICWCTBUS TO €€ JOCTHIKEHHIO: COCTaBJIATH ILIaH
NEeUCTBUIM, pacpeesaTh POiIH ¢ yYETOM MHEHUN YY4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaX/IOTO YYaCTHHKA KOMaH/IbI B OOIINH pe3yabTaT MO pa3padoTaHHBIM KPUTEPUSIM;

TpeJuIarath HOBBIE MPOEKTHI, OIEHUBATDH U1 C MO3UIIMHA HOBU3HBI, OPUTUHAILHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMMO3UTHBHOE CTPATETUYECKOE TMOBEACHWE B PA3IMYHBIX CHTYaIlUsX, TMPOSIBISATH TBOPYECTBO M BOOOpa)keHHE, OBITh
WHUIMATHBHBIM.

Ogaanenne YHUBEPCATbHBIMU PEryJsITHBHBIMH 1€HCTBUSAMU:

1) camoopraHu3anus:

WCTIOJIH30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBIICHUS TTPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€JIEBBbIE M CMBICJIOBBIE YCTAHOBKU B CBOUX JEMCTBUSAX U MOCTYMNKAaX MO OTHOIIEHUIO K )KUBOM
IIPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOLIHX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh O3HABATENIBHYIO I€ATENBHOCTD, BBISBIIAThH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4l B
00pa30BaTeNIbHON AEATEIBHOCTU U AKU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEJIBHO COCTABJISITh IUIaH PEeIIeHuUs MPoOIeMbl ¢ YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U ITPEANIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEAOUTCHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBIICHHIO HIMPOKOM SPYyIUMIMM B PAa3HbIX OOJIACTSX 3HAHUH, IOCTOSHHO IOBBINIATH CBOM
00pa3oBaTeNIbHBINA U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIaJIeTh HABBIKAMU MO3HABATEIbHON pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YIHTATOB U
OCHOBaHMH, MCIIOJIb30BaTh MPUEMBI pe(IEKCHM I OLIEHKU CUTYalllu, BBIOOpa BEPHOTO pEIleHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHHUS TI0 X CHUKEHHIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ce0sl U APYTrUX:

18



MPUHUMATH ce0s, TOHUMAasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJITATOB JEATEIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3ynbpTaThl ocBoeHusa mporpamMmmbl COO mo Ouonoruu Ha 0a30BOM YPOBHE BKIIIOUAIOT CHEHU(PUUECKHE U1 y4eOHOTo
npenMera «buosnorus» HaydyHble 3HAHUS, YMEHHUS U CHOCOOBI JIEHCTBUN 1O OCBOCHHIO, MHTEPIPETAIMU U MpeoOpa3oBaHUIO 3HAHWM, BUIbI
ACATCIIBHOCTH IO MOJYYCHHUIO HOBOI'O 3HAHHWA U IPUMCHCHUIO 3HaHU B PA3IMIHBIX y‘~I€6HI)IX CUTyallusaX, a TaKXKC B PCAJIbHLIX JXKU3HCHHBIX
CUTyallMiX, CBA3AaHHBIX C onosorueii. B nmporpaMme NpeIMETHBIC PE3YJIbTAThI IMPCACTABJICHBI 110 I'OAaM O6y‘lCHI/I$I.

[IpenmeTtHbIe pe3ynbTaThl OCBOSHHsI ydeOHOTO mpeamera «bronorus» 6 10 Knacce NOHKHBI OTPaXath:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUH B CHUCTEME Hay4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYyYHOM KapTHHBI MHpa U HAYYHOIO MMPOBO33PEHMS, O BKIAJ€ POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, (I)YHKHI/IOHaHBHOI)’I IpaMOTHOCTH YCJIOBCKA 1A PCIICHHUA J)KU3HCHHBIX 3a/1a4;

YMEHHE PACKPHIBATh COJIEPKAHUE OMOJIOTHYECKHMX TEPMHHOB WM TIOHSATHH: JKM3Hb, KJIETKa, OpraHu3M, MeTa0osu3M (0OMEH BEIIeCTB U
MpeBpaIeHUe JHEPrur), TOMEeocCTa3 (CaMOpPETyJSIus), YpPOBHEBas OpTaHW3allds J>KUBBIX CHCTEM, CAaMOBOCIPOM3BEICHUE (PEIPOIyKITHs),
HACJIEICTBEHHOCTb, N3MEHYNBOCTb, POCT U Pa3BUTHE;

yMEHHE H3J1araTh OWOJIOTHUYECKHE TeopHH (KJIETOYHas, XPOMOCOMHas, MYTAallMOHHAas, LEHTpajbHas IOTMa MOJIEKYJISpHOW OuoJIorun),
3akoHbl (I'. Mennens, T. Moprana, H. V1. BaBunoBa) u y4deHus (0 II€HTpax MHOTOOOpa3usi U MPOUCXOXKICHUS KylIbTypHbIX pacteHuir H. .
BaswuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BIAJeTh METOJaMU HAy4YHOT'O TIO3HAHUS B OHOJOTWMU: HAOIMIOJEHHE M OIMCAHUE >KUBBIX CHUCTEM, MPOIECCOB U SBIICHUM,
OpraHu3ainusi U TMpPOBEACHHE OHUOJOTMYECKOTO SKCIEPUMEHTAa, BBIIBMKEHHE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJTMYMHAMHU, OOBACHEHHUE IOJYYEHHBIX PE3yJbTaTOB, MCIOJB30BAHHBIX HAYYHBIX MOHSATHI, TEOPHIl M 3aKOHOB, YMEHME JelaTh BHIBOJBI Ha
OCHOBAHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIIETOK MPOKAPHOT U 3YKAPHOT, OJHOKIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB,
OCOOCHHOCTH MPOLIECCOB: OOMEHa BEUIECTB U NPEBpAIICHUS SHEPrUM B KIETKe, (OTOCHHTE3a, IIACTHYECKOIO U SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOAOTBOPEHUS, PA3MHOKEHHS, HMHANBUAYATLHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOJTYYCHHbIE 3HAHUS I 00BACHEHUS OMOJIOTHUECKUX MPOIIECCOB U SBICHUM, IS MPUHATHUS MPAKTUYECKUX PEIICHUN B
MIOBCETHEBHOM KHU3HM C 1IeJIbI0 00ecrieueH st 6€301acHOCTH CBOETO 370POBBS U 3/I0POBbsI OKPYXAIOIIUX JII0JIEH, COONI0IeHHsT HOPM I'PaMOTHOTO
MOBEJICHUsI B OKpYXarolled MNpUPOJHOM cpele, MOHMMaHUE HEOOXOJUMOCTH MCIIOJNB30BaHMS JIOCTH)KEHUH COBpPEMEHHOW OHOJOoruuM u
OMOTEXHOJIOT U AJIS1 PAallMOHAIIEHOTO IPUPOIO0NOIb30BAHNUS;

YMEHHUE pelIaTh 3JIeMEHTapHble N'€HEeTUYECKHE 3a/laud Ha MOHO- U JUTHOpUIHOE CKpELIMBaHME, CLEMJICHHOE Hacliel0BaHHe, COCTaBIATh
CXeMBbl MOHOTHOPUAHOTO CKpEIIMBaHUs JUI PeCcKa3aH!s HaclleI0BaHMsl IPU3HAKOB Y OPraHU3MOB;
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YMEHHUE BBIMOJHATH JIA0OpAaTOpHBIE M MpakTHYecKue paboThl, coOmogaTh mpaBwia mpu paboTe ¢ ydyeOHBIM U J1aOOPATOPHBIM
obopynoBaHueMm;

YMEHHE KPUTUYECKH OI[CHUBATh M HHTEPIIPETUPOBATh HH(YOPMAIHIO OMOJIOTHYECKOTO COJIEPKAHMSI, BKIIOYAOUTYIO IICEBAOHAYYHbIC 3HAHUS
W3 pa3IMYHBIX HMCTOYHUKOB (CpEeICTBAa MAaccoBOW HMH(POpPMAIUHM, HAYYHO-TIOMYJISIPHBIE MAaTepHallbl), STHUYECKHE AacIeKThl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOO0MIEH s, 0000111ast OMOIOTHYECKYI0 HH(POPMALIUIO U3 HECKOIBKIX HCTOUHUKOB,
IPaMOTHO MCIOJIB30BATh MOHATHWHBIN anmapar OMOJIOTHH.

[IpenmeTtHbIe pe3ynbTaThl OCBOSHHS ydeOHOTOo mpeamera «bruonorus» ¢ 11 Knacce NOJHKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHHM B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B ()OPMHPOBAHUN COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpPa W HAYYHOTO MHUPOBO33PEHHUS, O BKIIAZE POCCHUCKUX M 3apyOEIKHBIX YUIEHBIX-OMOJIIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJCpPKAHWE OHMOJOTWYECKUX TEPMHHOB W TIOHSTHHA: BHI, TOMYISALUS, T€HO(POHM, SBOJIONMS, IBWKYIIHE CHIIBI
(paxTOpBI) IBOTFOIHH, IPUCTIOCOOICHHOCTh OPTaHN3MOB, BHI000pa30BaHKE, SKOJIOTHIECKHE (PAKTOPHI, IKOCUCTEMA, MTPOAYIIEHTHI, KOHCYMEHTHI,
PEeIYIEHTHI, IIENU MUTAaHUs, YKOJIOTHYEeCKas MupamMuia, ONoreoenos, onocdepa;

YMEHHE Wu3JaraTh OWOJOTHYECKHEe TeopuH (dBoJOIMOHHAs Teopus Y. JlapBWHA, CHHTETHYECKas TEOpPHUs OHBOJIOIHH), 3aKOHBI H
3aKOHOMEpPHOCTH (3apoapiieBoro cxojactBa K. M. bapa, yepenoBanus riaBHBIX HanpaBiieHWd u myTeit aBomroruu A. H. CeBeprioBa, yueHus o
6uoctepe B. . BepHasackoro), onpeneisiTh rpaHULIbI KX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yYMEHHE BIAJeTh METOJaMU HAy4YHOT'O TIO3HAaHUS B OHOJOTHMHU: HAOIMIOJEHHE M OIMCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SBIICHUM,
OpraHu3anusi U MpPOBEACHHE OUOJOTHYECKOTO HKCHEPUMEHTA, BBIABMKEHHE THMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIEAyEeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAayYHBIX MOHSATUH, TEOPHIl M 3aKOHOB, YMEHHE JejaTb BHIBOJABI Ha
OCHOBAHUU MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBLACTATh CYIIECTBEHHBbIE MPU3HAKH CTPOEHUS OMOJOTMYECKHMX OOBEKTOB: BHUIOB, MOMYJSIUH, MPOIYHEHTOB, KOHCYMEHTOB,
pEAyLIEHTOB, OHMOTE€OIEHO30B U HOKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACJIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHUs, IPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS HKOJIOTUYECKUX (PAaKTOPOB Ha OPraHU3MBI, IEPEHOCA BEIIECTB M MOTOKA SHEPTUU
B 9KOCHCTEMaX, aHTPOIIOT'€HHBIX U3MEHEHUH B HIKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOpOTa BEIIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Ouocdepe;

yYMEHHE MPUMEHSTH MOJTYYCHHbIE 3HAHUS I 00BICHEHUS OMOJIOTMUECKUX MPOIIECCOB U SBICHUM, /IS MPUHATHUS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HHU C IENbI0 00ecreueHns Oe30MacHOCTH CBOETO 3/I0POBbS U 3[I0POBBS OKPYKAIOIINX JIFOJIeH, COOTIOAEHNST HOPM IPaMOTHOTO
MOBEJCHUA B OKPYXAlOIIeW MpHUpPOJHON cpelne, MOHMMAaHHME HEOOXOJWMOCTH HCHOJIb30BAaHUS IOCTHKEHHH COBPEMEHHOW OWONOTHH s
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

YMEHHE pellaTh 3JeMEeHTapHble OMOJIOTHYECKHE 33/1a4H, COCTABIATh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUU B dKOCHCTEMaXx (L€ MUTaHU);

YMEHHUE BBINOJHATh J1a0OpaToOpHble M MpakTHYeckue paboThl, COOMIOAAaTh MpaBwia HOpu paboTe ¢ y4eOHBIM M J1TAOOPATOPHBIM
o0opynoBaHuEM;
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yYMEHHUE KPUTUYECKU OIICHUBATh M MHTEPIPETUPOBATH HHHOPMAIMIO OMOJIOTHYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO MICEBAOHAYYHBIC 3HAHUS
U3 pa3IMYHBIX UCTOYHHUKOB (CpEeICTBAa MAacCOBOW MH(OPMALMU, HAyYHO-TIOMYJISIPHBIE MaTepHajbl), pacCMaTpUBaTh TI00aTbHBIE IKOJOTHUECKHUE
poOsIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOMIEH s, 0000111ast OMOIOTHYECKYI0 HH(POPMALIMIO U3 HECKOIBKIX HCTOUHUKOB,

I'paMOTHO HUCIIOJIb30BATh MMOHSATANHBINA arrapar OUOJIOTHH.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m I:;:;‘;Z‘;f;:::me PAICIOB M TEM Beero KonrTpoabubie | IlpakTnueckue E)I:ig?::g) l];l;l;)mﬂme
padoThI padoThI pecypebi
! brosorus Kak Hayka 2 0-5 ﬁﬁgi?/ﬁlﬁiiﬂﬁnmmgz
2 JKuBbIe cCTEMBI U MX OpraHu3aIus 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOEHUE KIETKH 8 1 bubmorexa I[TOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesITeIbHOCTh KIICTKH 6 https:/m.e dsg).ru 17416292
5 Pa3zmHOXeHUE M MHIUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE M N3MEHUYMBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOIOT I https://m.edso0.ru/7f41c292
8 PeszepBHOe Bpems 1 bubmorexa LIOK

https://m.edsoo.ru/7f41¢c292
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https://m.edsoo.ru/7f41c292
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM N T TRl rpp—— (uudpossbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
! IBOMIOUHOHHAs GHOTIOTHA ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpeia 5 1 bubmmorexa ITOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 bubmorexa I[TOK
B https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa IOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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AnpvmunucTpauusa Coserckoro paiiona Pecnyoiaukn Kpbim
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PACCMOTPEHO COT'JTJACOBAHO YTBEPXJIEHO
Ha 3aceganuun MO 3amecTuTenb QUPEKTOpa Hupexrop
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(ID ID 4725855)
yuyeoHoro npeamera «buosorus»
s ooyyarwmmuxes 10 kiaacca
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c.Hekpacoska, 2024

KoaundecTBO 9acoB

Ne Jara usyyenus
n/ Tema ypoka
- Bcero Kp IIp p
I1aH dbaxr
1 Buosorus B cucteme Hayk 1 02.09
2 Merto bl mo3HaHus kxuBoM pupoibl. [IpakTrueckas padorta Ne 1 «VcnonszoBanue 1 05 09.09
Pa3MYHBIX METOJOB MIPU U3YYCHUU OMOJIOTHIECKUX OOBEKTOBY ' '
3 buonorudeckue cuctemsl, IPOLECCH U UX U3YUEHUE 1 16.09
4 XUMHUYECKUH coCTaB KIETKH. Bosia 1 MUHEpaibHbIe COITN 1 23.09
5 Bbenku. CocTaB u cTpoeHne 0eIKoB 1 30.09
®depMeHThl — OuoJiornyeckue karanuzaropsl. Jlaboparopnas padora Ne 1
6 «M3yueHne KaTanuTH4YECKOW aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpPE aMHJIa3bl UIIN 1 0.5 07.10
KaTaJasbl)»
7 VraeBoasl. JInnmasl 1 14.10
8 Hyxnennosbie kucinotel. ATD 1 21.10
9 Hcropust u MmeToibl n3yueHus kieTku. Kiertounas reopust 1 04.11
10 KiteTka xak 1eiocTHas )KUBas cucreMa 1 11.11
Ctpoenue sykapuoTudeckoi kietku. Jlaboparopnas padota Ne 2 «M3yuenue
11 CTPOCHHMS KJIIETOK PAaCTEHUM, JKHBOTHBIX, TPHOOB M OAKTEpUid 110 MUKPOCKOTIOM Ha 1 0.5 18.11
TOTOBBIX MUKpOIIpernapaTax u UX ONHCAHUE»
12 OOMeH BelecTB WM MeTa00IN3M 1 25.11
13 ®dortocuHTe3. XeMOCHHTE3 1 02.12
14 DHepreTudyeckuii o0OMeH 1 09.12
XKuznennsiit nukn kierku. [lenenue knetku. Muros. Jlabopatopnas padora Ne 3
15 «HabmogeHrne MUTO3a B KJI€TKaX KOHYMKA KOpPEIIKa JyKa Ha TOTOBBIX 1 0.5 16.12
MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakiiys MaTpUyHOTO CHHTE3a 1 23.12
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17 Tpancnsiius — OnocuHTe3 OenKa 1 13.01

18 Hexnerounsie (hopMbl )KU3HA — BUPYCHI 1 20.01

19 KonTpomsHas padora 1 1 27.01

20 @®opmbI pa3MHOXKEHHS OpraHu3MoB Meiio3 1 03.02

21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. O1utogoTBopenue. Jlaboparopras padoTa 1 05 10.02
No 4 «3yueHune cTpOoCHMS IMOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITpEIIapaTaxy

22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB 1 17.02

23 I'eHeTHKa — HayKa O HACJICJICTBEHHOCTH U U3MEHYHBOCTH 1 24.02

24 3aKOHOMEPHOCTH HACJIEAOBAHUS MPU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE 1 03.03

25 JlurubpuaHoe cKpenuBanue. 3aK0OH He3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB 1 10.03
CuermieHHOE Hacaen0BaHue npu3HakoB. JlabopaTopHas padota Ne 5 «M3ydenune

26 pe3ynbTaTOB MOHOTHOPHUIHOTO U JUTHUOPUAHOTO CKPEIIUBAHUS Y IPO30(UIBI Ha 1 0.5 17.03
TOTOBBIX MUKPOIIpErapaTaxj

27 I'enetnka nmona. HacnenoBanue mpu3HAKOB, CIETUIEHHBIX C TTOJIOM 1 24.03
N3menunBocTs. HenacnencreenHas naMeHUnBOCTh. JJabopaTopHas padota Ne 6.

28 N3yuenne MoauuKarmOHHON N3MEHYMBOCTH, MTOCTPOCHUE BAPUAIIMOHHOTO Psia U 1 0.5 07.04
BAapHUAIIMOHHON KPUBO

29 HacnencrBennas nuamenunBocts. JlabopatopHas pabora Ne 7. «AHanu3 Mmyrauuii y 1 05 14.04
Jp030(huiIbl HA TOTOBBIX MUKPOIIpENnapaTax»

30 I'eneruka yenoBeka 1 21.04

31 PesepBHbIit ypok. O6006meHue no reMe «HacinencTBeHHOCTh U KI3MEHYHUBOCTh 1 28.04
OpPraHU3MOB»

32 KonTponsnas pabora 2 1 05.05

33 Cenexius Kak Hayka U mpoiiecc MeTo/Ibl U JOCTHXKEHUS CEIeKIIUN PACTCHHUH U 1 12.05
KUBOTHBIX

34 buoTtexHoorusa Kak oTpacib MPOU3BOJICTBA 1 19.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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