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IHOACHUTEJIbBHAS 3AIIMCKA

IIpu pa3zpaboTke nporpamMmbl IO OMOJIOTMM TEOPETHUECKYIO OCHOBY JJISl ONPE/IENECHUs MOX0A0B K (JOPMHUPOBAHUIO COJIEPKAHUS Y4eOHOTro
npeamera «buonorus» cocraBuiau: koHuentyaibHbie nonoxkenus GI'OC COO o B3auMOOOYCTOBICHHOCTH 1IeJIeH, COAepKaHusl, pe3yIbTaTOB
o0y4yeHus U TpeOOBAHUN K YPOBHIO INOJArOTOBKH BBITYCKHUKOB, IOJIOKEHUS 00 OOLIMX LENAX M MPUHLHUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeqHero obmero odpazoBanust B Poccuiickoit @enepanum, a Takxke MOJOXKEHUS O creruduke Onoaoruu, e€ 3Ha4YeHUU B
[IO3HAHUU >KMBOM NPUPOABI M OOECIEYEHUHU CYIIECTBOBaHMS YesloBeuecKoro obmectBa. COrjiacHO Ha3BaHHBIM IOJOXKEHUSM, OIPEIEIEHBI
OCHOBHBIE (DYHKITHH ITPOTPaMMBbI 110 OHOJIOTHH U €€ CTPYKTYpA.

IIporpamma 1o Ouosoruu JIa€r MpejcTaBileHHE O LensaX, o0 oOmiel crpaTeruu OOydeHUs, BOCIIUTAHMS U Pa3BUTHUSA, OOydaroIIUXCs
cpeacTBamu yueOHoro npeamera «buonorus», onpeaenseT 00s3arenbHOe IPEIMETHOE COJIEpKaHue, €ro CTPYKTYPY, paclpeaeieHue o pasaeiam
U TeMaM, PEKOMEHAYEMYIO IOCIEeI0BaTeIbHOCTh M3Yy4eHHMs Y4eOHOro MaTepuajga ¢ y4yéTOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKU 00pa30BaTEIBLHOTO MPOIIECcCa, BO3PACTHBIX 0COOCHHOCTEH 00yJaroInuXCsl.

B mnporpamme mo OHONOrMHM TakXe YYMTHIBAIOTCA TpeOOBaHMSA K IUIAHHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U IPEIMETHBIM
pesyabpTataMm 00y4deHHss B ()OPMUPOBAHMHM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHOW AEATENBHOCTH/Y4eOHBIX ACWCTBUM, OOYUYaIOMIMXCS II0
OCBOEHHUIO COJIEpKaHUs OMOIOTMYECKOro 00pa30BaHMUs.

B nporpamme no 6uonoruu (10—-11 xnaccel, 0a30BbIil ypOBEHb) peain30BaH MPUHIUI IPEEMCTBEHHOCTH B U3yUYE€HUHU OMOJIOrUH, Ojaroaaps
yeMy B HEW MpOCMaTpUBAETCs HANpPaBICHHOCTh HAa Pa3BUTHE 3HAHUHM, CBSA3aHHBIX C (DOPMUPOBAHMEM E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
[EHHOCTHBIX OPUEHTAIlM JIMYHOCTH, SKOJOTMYECKOTO MBIIUICHUS, MPEICTABICHHH O 3A0POBOM 00pase *KM3HH U OCPEKHBIM OTHOIIEHUEM K
OKpy>Katomel npupoaHoil cpezae. Iloatomy Hapsay ¢ u3yuyeHHEM OOIIEOMOJIOrMYECKHX TEOpUH, a TakKe 3HAHUN O CTPOEHHM KHMBBIX CHCTEM
pPa3HOTO paHra M CYUIHOCTM OCHOBHBIX MPOTEKAIOUIMX B HUX IPOLIECCOB B IMpOrpamMMme IO OHOJIOTUH YJEJIEHO BHUMAaHHE HCIOJIb30BaHUIO
MOJTyYEHHBIX 3HAHUHN B MOBCEIHEBHON XU3HU JJIS PELIeHHs NMPHUKIATHBIX 3a7ad, B TOM 4HUCIe: MPO(UIAKTUKY HACIEICTBEHHBIX 3a00JeBaHUN
4esioBeKa, MEIUKO-TEHETUYECKOI0 KOHCYIbTUPOBAHUS, 0OOCHOBAHMS HKOJIOTUYECKHU 11€JI€CO00pPAa3HOro MOBEJACHUS B OKpPY)KAIOIIEeH MPUPOIHOMN
cpeze, aHallu3a BIMSHUS X035 CTBEHHON JIeSITeIbHOCTH YelIOBeKa Ha COCTOSTHUE MPUPOIHBIX M MCKYCCTBEHHBIX HKOCUCTEM. Y CUIIEHUE BHUMAHU S
K IPUKJIaJHON HampaBJIE€HHOCTH Yy4eOHOro npenmMera «bruosnorus» npoanKToBaHO HEOOXOIMMOCThIO 00ECIIEUeHHsI YCIOBHUI JUIsl pellieHus] OAHON
U3 aKTYaJlbHBIX 3a/lady MIKOJIBHOIO OHOJOIMYECKOro 00pa3oBaHMs, KOTOpas MpenanojaraetT (OpMUpOBaHHE Yy OO0YyYaroIUXCs CIOCOOHOCTH
alanTHPOBATHCS K M3MEHEHUSIM IMHAMHYHO PAa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero ooumiero o0pa3oBaHHs 3aHMMaeT BakHoe MecTo. OHa obecreunBaeT (HOpPMUPOBAHHE Y OOYYAIOLIUXCS
MPEJCTAaBICHUI O HAYYHOH KapTHHE MHpA, pacUIupsieT W 000O0IIaeT 3HAHUS O JKUBOW MPHUPOJE, €€ OTIMYUTENFHBIX MPH3HAKaX — YPOBHEBOM
OpraHU3alMK U HBOJIOIMH, CO3/IAET YCIOBUS JUIsA: TO3HAHUS 3aKOHOB KHBOM MPUPO/IbI, HOpMUPOBaHHS (HYHKIMOHATBHON IPaMOTHOCTH, HABBIKOB
3J10pOBOTO U Oe30macHOro o0pas3a >kKM3HH, SKOJIOTHUYECKOT0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHne OMONIOTUS MMEET TakXke Il peIleHUs] BOCIMTATENbHBIX M Pa3BUBAIOLIMX 3a/lady CPEAHEro oOIero odpa3oBaHUs,
COITMANTM3AIN OOydJarommxcs. V3ydeHne Onomoruu obecriednBaeT YCIOBUS sl (POPMHUPOBAHUS WHTEIUIEKTYaTbHBIX, KOMMYHHKAIIHOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, CTETUYECKOH KYJIbTYpBl, CIIOCOOCTBYET WMHTETpaldu OWOJOTHMYECKHX 3HAaHUHM C MpEACTaBICHUSMH U3 JPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (pU3MKU, XuMuu U reorpaduu. Ha3BaHHbIe MOJI0XKEHUS O MpeAHa3HauYeHUU yueOHoro npeamera «buonorus»
COCTAaBHJIM OCHOBY JUIsl OTIpE/I€TICHUS IOJX0/10B K OTOOPY U CTPYKTYPUPOBAHUIO €T0 COJIEPyKaHMs, IPEACTABICHHOr0 B IPOrpaMmMe 1o OHOJIOTUH.

Ot60p conmepxkaHusi yueOHOTO TIpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3HMIIMN KYJIbTYpPOCOOOpPA3HOTO MOIX0/a, B
COOTBETCTBHH C KOTOPHIM 00y4aroIuecs JODKHBI OCBOUTh 3HAHUS U YMEHHUS, 3HAYMMBbIC 1151 HOpMUPOBAHUS OOIIEH KyJIbTYphl, ONPEACISIOIINe
aJIeKBaTHOE TIOBEJICHUE YEJIOBEKA B OKPY’KAIOLIEH MPUPOIHOI cpelie, BOCTpeOOBaHHbIE B MOBCEHEBHON )KU3HU M MPAKTUYECKON NEATEIbHOCTH.



Ocoboe mMecTo B 3TOM CHUCTEME 3HAHHWM 3aHUMAIOT SJIEMEHTHI COJIEpP’KaHMs, KOTOPBIE CIy)KaT OCHOBOW Il ()OPMHPOBAHUS TMPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHUpPA U LEHHOCTHBIX OPUEHTALMSAX JIMYHOCTH, CIOCOOCTBYIOUIMX I'yMaHH3alMH OHMOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHUE COAEp)KaHUS Y4eOHOro MarepHaja B IMporpaMMe MO OMOJIOTHH OCYHIECTBICHO C YYETOM NPHUOPHUTETHOTO 3HAYCHUS
3HaHUI 00 OTJIMYUTENILHBIX OCOOCHHOCTSAX >KUBOM MPHUPOJIbL, O €€ YPOBHEBOW OpraHM3allui U 3BOJIOLUHU. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yuebHoro mnpenMera «bHOJOTHS» BBIAETCHBI CIEIYIOIUE COAep)KaTeNnbHble JMHUM: «bHonorus kak Hayka. MeToapl Hay4HOTO IO3HAHHSY,
«Knerka kak Ouosormueckas cucrema», «OpraHu3m Kak Ouosjorudeckas cucrema», «CucreMa M MHOroodpazue OpraHHYeCKOro MHUpay,
«OBOIONHSA KUBOU MPUPOJBI», « IKOCHCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Ilenp wusydenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE — OBJaJieHHE OOYYarOIIMMUCS 3HAHUSAMH O CTPYKTYpPHO-
(YHKIMOHATHLHON OpraHU3alMHU KUBBIX CHCTEM Pa3HOrO paHra U MPUOOpPETeHHE YMEHHUN MCIONB30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JACUCTBUHA B
OTHOILIEHUU OOBEKTOB >KUBOM MPHUPOJIBI U PELIEHUS Pa3IMYHbIX KU3HEHHBIX IPOOIEeM.

JocTtuxenue neinu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUMBAECTCS PELICHUEM CIIEIYIOIIMX 3a/1au:

OCBOCHHE OOYYaIOUIMMHUCSA CHUCTEMbI 3HAHMM O OMOJOrMYECKMX TEOpHsX, YYEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTAX, TMIOTe3aX, MpaBHJaXx,
CITy’KaIlluX OCHOBOW 151 (POPMUPOBAHMS NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpA, O METOAaX HAyYHOTO TO3HAHUS, CTPOCHUH,
MHOr000pa3suu U O0COOEHHOCTSX KHMBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHU3allMM, BBIJAIOIIMXCA OTKPBITUSAX U COBPEMEHHBIX MCCIEJOBAHUAX B
OunoJioruu;

(bopmHpoBaHUE y 00Y4aIOLIUXCsl T03HABATEIbHBIX, HHTEUIEKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOLIECCE aHANIN3a JaHHBIX O IMYTSIX
pa3BUTH B OMOJIOTHN HAYYHBIX B3TJISAOB, HIICH U MOIX0I0B K H3yYCHHIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIHu;

CTaHOBJIEHUE y OOydarouuxcsi oOmeil KynbTyphl, (GyHKIMOHAJIBHON IPaMOTHOCTH, pa3BUTHE YMEHUIH OOBSACHATh U OLEHMBATH SIBICHUS
OKpY’KaIoIIero MUpa KWBOH MPHUPOJIBI HA OCHOBAHUH 3HAHUI U OIIBITA, MIOJYYEHHBIX TPH U3YUYECHUH OMOJIOTHH;

(dbopmHpoBaHUEe y 00YJaIOIUXCS YMEHUN WILTIOCTPUPOBATh 3HauU€HHE OMOJIOTMUECKUX 3HAHUN B MPAKTHUECKOW NESATETbHOCTH YeJIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH 1 arpoOHMOTEXHOJIOTHIA,

BOCIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEIOBEKOM >KMBOH MPHUPOJbI, HEOOXOAUMOCTH OEpEeX HOro OTHOIIEHUS K HEM,
COOJIIOICHUSI STUYECKUX HOPM MPU IPOBEJCHUH OMOJIOTHYECKUX UCCIIEI0BaHUII;

OCO3HaHME LEHHOCTH OHMOJOrMYECKMX 3HAaHUM JUIs TOBBILIEHUS YPOBHS SKOJIOTMYECKOW KyJIbTYphl, A (OPMHUPOBAHHUS HAYYHOT'O
MHUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUIH U YMEHUI B MMOBCETHEBHOM )XKU3HM I OLICHKH TOCIEICTBUN CBOEH NESATEIBLHOCTH 110 OTHOLIECHHIO K
OKpY>Karolen cpeae, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHHE U COOIIOICHHE Mep NMPOPHIAKTUKHI 3a00IeBaHUI.

B cucreme cpennero obimero oopaszoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE, SIBISETCS 00s3aTENbHBIM YUEOHBIM MPEAMETOM,
BXOJIAILIIMM B COCTaB MpeaMeTHON o0iacTu «EcTecTBeHHO-Hay4HbIE TPEAMEThI.

Jns u3yyeHust Ouosorud Ha 0a30BOM YpOBHE cpefHero oOuiero obpazoBaHus orBoautcsi 68 uaco: B 10 kmacce — 34 yaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heenmo).



COJEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOrMH C OOIIECTBEHHBIMH, TEXHHYECKHMHU W JIPYTMMH €CTECTBEHHBIMH HaykKamu, (uiocoduei, 3THKOMH,
3CTETUKOM U npaBoM. Posb OGuosoruu B GopMUpOBAaHUN COBPEMEHHON Hay4HOI KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

MeTtoabl TO3HAHUS >KUBOM MPHUPOABI (HAOIIOJCHNE, SKCIIEPUMEHT, OIMCAHUE, U3MEepeHHe, Kiaccu(uKanus, MOIACTUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX ).

JdeMoHcTpanum:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

TaOmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOJIBI».

JlabGoparopHble H NpaKTHYecKue padoThbl:

[Ipaktuyeckas padora Ne 1. «Mcnonp30BaHUe pa3TMYHBIX METOJIOB ITPH U3YUYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

JXKussie cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHust Ononoruu. OTINYne )KUBBIX CHCTEM OT HEOPTaHWYECKON MPUPOJIBI.

CpoiicTBa OmocucTeM M HMX pa3HOOOpa3ue. YPOBHHM OpraHU3aLUU OUOCHCTEM: MOJICKYJISIPHbIN, KJIETOYHBIN, TKaHEBbIH, OpPraHU3MEHHBbIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTUIECKHH ), OMOCHEPHBIH.

JdeMmoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKHU )KU3HIY, «YPOBHHU OpraHU3alluH KUBON IPUPOIBD.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XVMMHYECKUH COCTaB KIETKU. XMMHUYECKHUE MIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKIMH BOJBI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OaiaHca.

benku. CoctaB u cTpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OeikoB. HezameHMMble M 3aMEHUMbIE aMUHOKHUCIOTBL. AMHUHOKHUCIOTHBIN
cocTaB. YPOBHHM CTPYKTYpbl O€IKOBOW MOJIEKYJNbI (II€pBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTHYHAs CTPYKTypa). XMMHUYECKHE CBOMICTBa OEJIKOB.
buonornyeckue pyHKINUU OEIKOB.

®epMeHTHI — OHoIOrHUecKkre KaTanu3atopbl. CTpoeHHe gepMeHTa: akKTUBHBIN IIeHTp, cyOocTpaTHas cnenuguuHocTb. KodpepmenTsl. BuramMunsl.
OTtnuuus GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

VYrneBonpl: MoHOcaxapuabl (TJIOKO3a, prudO3a M Ne30KCHpHO03a), aucaxapuibl (caxaposa, JIaKTo3a) M ToJMcaxapuabl (Kpaxmall, TJIMKOTEH,
LeJITI0103a). bruonornueckue GpyHKIUHN yrieBOAOB.

Jlununel: Tpuraunepuasl, gochonununasl, crepouasl. ['uapodunbHo-ruapodoOHbie cBoiicTBa. buonornueckue pynkunu nunuaos. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB M JIUIHJIOB KaK MICTOYHUKOB SHEPIUH.

HyxneunoBbie kucnotel: [IHK u PHK. Hykneorunsl — MmoHOMepsl HykienHOBBIX KHucioT. Ctpoenue u pynkuuu JJHK. Ctpoenue n ¢pynkumu
PHK. Bunst PHK. AT®: ctpoenue u GpyHKIUU.

[uTonorus — Hayka o kietke. Kinerounast Teopus — npumMep B3auMOJICHCTBUS el U (aKTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl N3YUEHUSI KIETKH.

Knerka kak 1nienoctHas sxuBasi cucrema. O0Iune Npu3Haky KIETOK: 3aMKHYyTasl HapykHast MmemOpana, mosekynbl JJHK kak renernueckuii anmapar,
cucTeMa CuHTe3a Oenka.



Tunel KJIETOK: syKaproTHUYecKass M Tpokapuothdeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTHYECKOW KieTku. KierodHas cTeHka OakTepwid.
CrtpoeHue 3ykapuoTudeckoi kinetku. OCHOBHBIC OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, MNIMKOKAJIWKC, uX (yHKuuu. [lnazmaruyeckas memOpaHa, €€ CBOWCTBa U (PYHKIIHH.
[Muromnasma u e€ opranouasl. OqHomemOpannbie opraHousl kietku: JIIC, anmapar ['onbmku, mr3ocombl. [101yaBTOHOMHBIE OpTraHOUBI KIETKU:
MUTOXOHJIpUH, TuTacTubl. [IporcxoxkaeHue MUTOXOHApPUN U Tutactul. Bunel mnactun. HememOpaHnHble opraHoubl KIETKH: pUOOCOMBI, KJIETOUHBIH
LIEHTP, UEHTPUOJIN, PECHUYKH, )KTYTUKU. DYHKIIMM OpraHOUI0B KJIETKU. BritoueHus.

Snpo — perynasTopHbiii HeHTp KIeTKu. CTpoeHue siipa: siaepHas 000J049Ka, KapuoIia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Juarpammsbl: «PacnpeiesieHrne XUMUYECKHUX JIEMEHTOB B HEXKUBOU Npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuupr u cxemsl: «llepuoguueckas TabnMIa XUMUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYJbl BOJbD», «buocunrtes Oenkay, «CTpoeHue
MoleKynbl Oenkay, «Ctpoenue dpepmenta», «Hykinennossie kucioTsl. JTHK», «Ctpoenue monekynbl AT®», «CtpoeHne 3yKapuOTHUECKON KIIETKUY,
«CTpoeHue )KUBOTHOU KJIETKH», «CTpOEHUE pacTUTEIbHON KIETKN», «CTpoeHNE MPOKapUOTHUUECKOIN KIETKN», «CTpoeHue Aapa KIETKH», «YTIIEBOAbI»,
«JInrmapy.

OO6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpyZOBaHHME Uil NPOBEACHUS HAONIONCHHNA, W3MEPEHHH, HKCIEPUMEHTOB, MHKpOIpEenapaThl
PaCTUTENbHBIX, )KUBOTHBIX U 0aKTEPUATBLHBIX KIETOK.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHne kaTanuTH4YECKONH aKTUBHOCTH (DepMEHTOB (Ha MpUMeEpe aMuiIa3bl UIN KaTalasbl)y.

JlaGoparopHas padota Ne 2. «3yueHue cTpoeHus KJIETOK PacTeHUH, )KUBOTHBIX U OaKTEpPHl 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax
UX OIMCAHMEY.

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WK MeTa0oIM3M. ACCUMIIIALNSA (TUTACTUYECKU OOMEH) M TUCCUMIIIALNS (SHEPreTHUeCKUd 0OMEH) — JABE CTOPOHBI €IMHOTO
nporecca Metabonusma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IM3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBINA U reTepoTpodHbIid. Posib pepMeHTOB B 00MEHE BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®ortocunte3. CeroBas U TeMHOBas ¢a3bl PorocuHTe3a. Peakumu doTtocunresa. DPdekTuBHOCTh (HOTOCHHTE3a. 3HAUeHHE (OTOCHHTE3aA IS
KHU3HU Ha 3emuie. Briusinue ycnoBuii cpezibl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIIEHHS! €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUI.

XeMocHuHTe3. XeMOCHUHTE3UPYIOIINe OaKTepun. 3HaUeHNUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJle.

DOHepreTuyeckuii oOMeH B KieTke. Paciiernienne BemecTB, BbIACICHUE U aKKYMYJIMPOBAHNE SHEPTUHN B KIIETKE. DTaIlbl SHEPreTHYECKOro 0O MeHa.
I'mukonus. bpoxxenue u ero Bunbl. KucnopogHoe okucieHue, wid kieTouyHoe abixanue. OkucnutenbHoe (ochopunrpoBanue. IPHEKTUBHOCT
HHEPreTU4ecKOro oOMeHa.

Peakuuu matpuunoro cuntesa. ['enernueckas nuapopmanus u JJIHK. Peanuszamnus renernyeckoil uHGopmanuu B kieTke. ['eHeTuuecKkuit Ko u ero
cBoiicTBa. Tpanckpumnuus — MatpuuHbiii cuHTe3 PHK. Tpancnsauus — OmocunTe3 Oenka. Dtanbl TpaHcnauuu. KoaupoBanue aMUHOKHUCIOT. Poib
pubocom B OuocuHTE3€e Oernka.

Hexnerounsle ¢opmel sxu3Hu — Bupycsl. Mcropus otkpbitus BupycoB (/. M. MBanoBckuit). OcoOEHHOCTH CTPOEHHUS U KMU3HEHHOTO IMKIIA
BUpycoB. bakrtepuodaru. bonesnu pacreHuil, >KMBOTHBIX W 4YeJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mummyHoxaeduumra yenoBeka (BUY) —
B0o30yautens CIIMla. O6paTHas TpaHCKPHUIIIHS, peBepTa3a u uHTerpasa. [Ipodunaktika pacnpocTpaHeHHsI BAPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.



Tabmuib! u cxemsbl: «TUTBI TUTaHUY, «MeTabon3m», «KMUTOXOHIPHUS», « JHEPTETUIECKUN 00MEH», «XoporiacT», «DoTocuHTe3)», «CTpoeHne
JTHK», «Ctpoenne u ¢pyHKIMOHUpOBaHUE reHa», «CuHTe3 Oenkay, « eHeTnyeckuii kom», «Bupyce», «bakreprodarn», «CTpoeHne 1 )KU3HECHHBIN LUK
Bupyca CIIM1/]a, 6akrepuodaray, «Pemmmkanus JJHK».

Ob6opynoBanue: Mmoaenu-anmnkanuu «Y apoenrne JJHK u tpanckpumnusy, «buocunres 6enkay, «CTpoeHue KIETKN», Moaeib cTpyKTypbl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounslii UK, WIA KU3HEHHBIA UK Kietku. MHTepdaza u muto3. Ilpomecchl, mporekaromme B uHTepdaze. Pemnmkamus — peakuus
marpuyHoro cuHrte3a JIHK. Crtpoenme XxpomocoMm. XpOMOCOMHBIM HaO0Op — KapuOTHN. JIMIUIOMIHBIA W TallJIOMIHBIH XPOMOCOMHBIC HAOOpHI.
Xpomarusl. LluTonornyeckrie OCHOBBI pa3MHOXEHUS U MHIUBUAYAIbHOIO Pa3BUTHUSL OPIaHU3MOB.

Henenune knetku — muto3. Craguu mutosa. IIponeccsl, npoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi rubeib KJIETKU — aloITO3.

@®opMbl pa3MHOKEHHMsI OpPraHu3MoB: Oecnojoe U IojioBoe. Buapl 0ecnojoro pa3MHOXKEHHS: [€JIEHHE HaJBOE, IOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHNE, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JJIs CEJIEKIIUH.

ITonoBoe pa3MHOXKEHHE, €ro OTINYHUSA OT OECIOI0ro.

Meiio3. Craguu Mmeitosa. IIponecchl, npoucxoasmue Ha cragusx Mmeilosza. [loBenenune xpomocom B Meiose. Kpoccunrosep. buosnormueckuii
CMBICJI U 3Ha4YEHUE MeHo3a.

['ameTorenes — mporecc 00pa3oBaHUsS TMOJOBBIX KJIETOK Y JKUBOTHBIX. [l0JIOBBIE KeJe3bl: CEMEHHMKH W SAWYHUKHA. OOpa3oBaHWEe M pPa3BUTHE
IOJIOBBIX KJIETOK — raMeT (crmepMaTo3ouj, SHIeKiIeTKka) — crepMmaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOEHHUS SIMLEKIETOK U CIIepPMaTO30UI0B.
OmnonorBopenue. [laprenorenes.

WupuBuayansHOoe pa3BuUTHE (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (3MOpHUOreHe3). OTalbl SMOPHUOHAIBHOTO PA3BUTUS Y IMO3BOHOYHBIX
KUBOTHBIX: ApoOJieHue, ractpyisuus, opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTAIMOPHMOHANBHOTO Pa3BUTHUSA: NPSIMOE, HENpsIMOe
(muanHOYHOE). BiustHue cpebl Ha pa3BUTHE OPTaHU3MOB, (DAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuU Pa3BUTHSL.

JdemoncTpanum:

Tabmuis! u cxeMbl: «@OpMBbI Pa3MHOKEHUSI OPTaHU3MOBY, «J{BOHHOE OIUIOAOTBOPEHNE Y IIBETKOBBIX PacTeHMID», «BereratuBHOE pa3MHOXKEHHE
pacteHuity, «JleneHue kieTku Oaktepuil», «CTpoeHHe IMOJIOBBIX KJIETOK», «CTpoeHue XpoMocombl», «Kierounslii mukin», «Permkanms THK»,
«MuTto3», «Meiio3», «lIpsimoe u HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIMX U YyeloBeKa», «OCHOBHBIE CTAJMU OHTOTEHE3a».

OO6opynoBaHue: MHMKpPOCKOM, MHKpompenapaThl «CrnepMaTo30Mabl MIIEKONUTAIOLIETro», «SliekieTka MiekonuTamoomeroy, «Kapuokunes B
KJIETKaX KOpeIIKa JyKay, MarHuTHas MOJIeNIb-anTuinkaius «/lenenue kinetku», monens JIHK, Mogens MmeTadazHol XpOMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Habmrogerre MuTo3a B KJIeTKaX KOHUYMKA KOpPENTKa JyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JIaGoparopHas pabota Ne 4. «/3yueHne CTpOEHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpernaparax».

Tema 6. HacsiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUkH. VicTopus pa3BUTHS FeHETUKU. PoJb HUTONOTMM U SMOPHOJIOTUU B CTAHOBJIEHUHM I'€HETUKU. BKiax poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE N€HETHKU. MeToJbl TeHETUKU (TMOPUIOIOTHYECKHM, IIUTOTeHETUYECKUH, MOJIEKYIISIpHO-TeHeTnYeckuii). OCHOBHbIE
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIUBAHUM.

3aKOHOMEPHOCTH HAaclleZIOBaHUs MPU3HAKOB, ycTaHOBJIEeHHbIE . Mennenem. MoHorubpuaHoe ckpelmuBaHue. 3aKOH €IUHO00pas3usi ruOpuIoB
nepBoro nokosieHus. IlpaBuno noMmuHupoBaHus. 3aKOH paclleIIeHHs] PU3HaKoB. ' unore3a unctorsl rameT. [lonHoe 1 HEMOIHOE TOMUHUPOBAHUE.

JurnOpuiHoe CKpeluBaHue. 3aKOH HE3aBUCHMOIO HACJIEJOBAaHUS NPU3HAKOB. llUTOreHeTHueckre OCHOBBI JUTMOPUAHOTO CKpEIIMBAHUS.
Ananusupyioniee cKpeuuBanue. Vcrnonp30BaHie aHaTU3UPYIOLIETO CKPEIIUBAHMS IS OTIPEICIEHUS] TEHOTUIIA OCOOH.



CuemuieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHna 1o crierieHHOMY HacjaeA0BaHHIO reHoB. HapyieHnue cuersieHrs TeHOB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTuYecKne KapThl.

I'eneruka mnosia. XpoMOCOMHOE OIpeneiaeHue Iosia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M T€TE€pPOraMETHBIE OPraHU3MBI.
HacnepgoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

N3meHunBoCTh. Buibl MN3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAs. PoJib cpesibl B HEHACIIECTBEHHON N3MEHYUBOCTH. XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON M3MeHYMBOCTU. BapuanuoHHbIN psin ¥ BapualnuvoHHas KpuBas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE M KayeCTBEHHbIE
MPU3HAKK U UX HOpMa peakuuu. CBOHCTBa MOIU(PUKAITMOHHONH H3MEHUYHUBOCTH.

HacnencrBennas, uim reHoTUNMYEcKas, U3MeHYMBOCTh. KoMOMHaTHBHAsS M3MEHYMBOCTh. Mei03 U moI0BOM MPOIecC — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTA. MyTalnMoHHass H3MEeHYUBOCTh. Kiaccudukanuss MyTanuii: TE€HHbIE, XPOMOCOMHBbIE, T€HOMHBIE. YacToTa M NPUYMHBI MYyTalUH.
Myrtarenssie ¢pakTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleACTBeHHOM n3menunBoctu H. 1. Basuiona.

BHesiepHast Hac1€/1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOJIbI T'€HETHKH YEJIOBEKAa: I€HEATIOTMYeCKUH, OMM3HEIOBBINA, ITUTOTCHETUYECKUH,
OMOXMMHUYECKUH, MOJEKYIIpHO-TeHeTHuecKuii. COBpeMEHHOE ONpe/eieHHe TeHOTHIA: MOJHOTCHOMHOE CEKBEHHPOBAaHUE, T€HOTHUIIMPOBAHUE, B TOM
gucne ¢ nomouipio [11[P-ananu3za. HacneacTBenHble 3a00eBaHus YellOBEKa: TeHHbIe 00JIe3HU, OO0JIE3HU C HACIIEACTBEHHOU MPEAPACION0KEHHOCTHIO,
XpoMocoMHble Oose3Hu. ComaTnueckue M reHepaTuBHble MyTanuu. CTBojoBble KieTKU. [IpuHuunel 3g0poBoro o0Opa3a KHU3HHU, JAUArHOCTUKH,
npo(UIAKTUKU U JICUCHUS TeHETHUECKUX Oose3Hell. MequKo-TeHeTH4eckoe KOHCYIbTUPOBaHNE. 3HAYeHUE MEIUIIMHCKON TeHETUKH B TIPEIOTBPAIICHUN
Y JICYCHU U TeHETUYECKHX 3a00JIeBaHUI YeloBeKa.

JdeMmoHcTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuie! 1 cxembl: « MOHOTHOPUIHOE CKpPEIIMBAHIE U €T0 [IUTOTeHETHYECKasi OCHOBAY, «3aKOH PACIIEIUICHUS U €T0 IIUTOTeHEeTHYeCKasi OCHOBAY,
«3aKOH YHCTOTHI rameT», «/urubpumHoe ckpemuBanuey, «l{uTtonmorundeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUs», «Meno3», «B3aumopeiicTBue
aJUIETIbHBIX T€HOBY», «I['€éHeTHuecKre KapThl paCTEHUM, )KUBOTHBIX U 4eJOBeKay», «['eHeTuka mojay, «3aKOHOMEPHOCTU HACJIEIOBAHUs, CLIETNIEHHOTO C
nosiom», «Kapuotumnsl uenoBeka W KMBOTHBIX», «Buabl m3aMeHunBOCTHY», «MoaudukalroHHas W3MEHUMBOCTHY, «HacnenoBanue pesyc-¢pakropay,
«I"eneruka rpynmn KpoBu», «MyTallMOHHAs U3MEHYHBOCTb.

Ob6opynoBanue: Mojaenu-anmiukauun «MoHorubpuaHoe ckpemuBanue», «HemonHoe poMuHUpoBaHuE», «/IurnOpuaHOE CKpELIMBaHUEY,
«[lepekpéct xpoMocoM», MHKPOCKON U MukpompenapaT «/Ipozoduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKpacku Tena), repdapuit «lopox
ITOCEBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHass pabora Ne 5. «M3ydeHuwe pe3ynbTaTOB MOHOTHOPHUIAHOTO W JAWTHOPUAHOTO CKPENIMBAHUS Y JpO30(QUIbl HAa TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas padota Ne 6. «3ydenne MmoaupuKkamOHHON W3MEHUYUBOCTH, TTOCTPOEHNE BAPUAITMOHHOTO PsiJia U BApUAIIMOHHON KPUBOII.

JlaboparopHast pabota Ne 7. «AHanu3 MyTanuil y Apo30Q bl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[IpakTuueckas padborta Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak Hayka U Ipolecc. 3apoKJIeHHe celleKIMH U fomecTukanus. Yuenue H. M. BaBuiioBa o neHTpax mpoucxoxkaeHus 1 MHOrooopasus
KYJIbTYPHBIX pacTeHUul. LIeHTphI MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbBIE METONBI CEJNEKIIMA. MacCOBBIM W HMHAWBUAYAIbHBI OTOOpPHI B CEJICKIIMM PACTEHHH M >KUBOTHBIX. OIIEHKa HKCTEphepa.
bnuskopoacTBeHHOE cKpemuBaHue — UHOpuauHT. Yncras auHug. CKpeuBaHUe YUCTHIX JIMHUH. ['eTeposuc, umn ruOpuaHas cuina. HeponctBeHHOE



cKpelrBanue — ayropuaunr. Otaanénnas rudpuan3anus u e€ ycrnexu. MckyccTBeHHBI MyTareHes  rnojiydeHue NoJUIUIonaoB. JloCTHKEHUSI CeleKIIuU
pacTeHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOJACTBA. ['eHHas wuHkeHepus. Jrtambl co3iaHus pekoMOuHantHON JIHK M TpaHCreHHBIX OpraHu3MOB.
Kierounas uHxkeHepusa. Kilerounsle  KynbTypbl. MHEKpPOKIOHAIBHOE  pa3sMHOXKEHHME pacTeHHd. KioHMpoBaHuME  BBICOKOIIPOIYKTHUBHBIX
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUe U 3ThuYecKue npodaembl. MO — reHeTruecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnios, U. B. Muuypun, I'. JI. Kapneuenko, M. @. l1BaHoOB.

Tabmuuer u cxembl: KapTa «LleHTpbl MPOUCXOXKACHUS W MHOT000pasusi KyJIbTYpPHBIX pacTeHuit», «Ilopoabl pomMamHuX >XUBOTHBIX», «Coprta
KYJIbTYPHBIX pacTeHuit», «Otnanénnas rubpumusanusy», «Pabotsl akagemuka M. @. VBanoBay, «llomumnonausy, «OO0beKTbl OHOTEXHOJIOTHUNY,
«KneTouyHsle KyJIbTYypbl U KIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IIEPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKU TUIOZOB U KOPHETLIIONOB IUKHUX (DOPM U KYJIbTYPHBIX COPTOB pacTeHuid, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHS.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Okckypcusi «OCHOBHBIE METOABl M JOCTHIKEHHS CEJIeKIUM PACTeHM M >KMBOTHBIX (HA CEJNEKIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (depmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMUHOE XO35HCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBosIIOIIHOHHAS OMOJIOTHS.

[IpennochuIKu BOSHUKHOBEHHUS 3BOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUsS U €€ MecTO B OMoNoruu. BiusHue »BOMOLMOHHONW TEOpUU Ha
pa3BUTHE OMOJIOTHUHU U APYTHUX HAYK.

CBugerenbcTBa 3BONMIOLMU. [[aleOHTOIOrMYECKHUE: TOCIEI0BATEIbHOCTh MOSIBICHUS BHJIOB B IMAJC€OHTOJOTMUECKOW JIETONHUCH, INEPEXOJIHbIE
¢dopmbl. buoreorpaduueckue: cxoACTBO U pazinyne GpayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOpHONOTHYeCKHe: CXOACTBA W pazNuyusi SMOPHUOHOB pa3HBIX BHUJOB MMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJOTHYHBIE,
aHAJIOTUYHBIC, PYJMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXaHU3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX
MeTaboIMUeCKUX MyTel Yy BCeX OPraHu3MOB.

OodononHast Teopus Y. Jlapsuna. [Ipeanocbuiku BOZHUKHOBEHUS TapBUHU3MA. JIBUKYIIME CUIIBI SBOTIONUU BUIOB 1O JlapBuHY (M30BITOUHOE
pa3MHOXKEHHE TIPU OTPAHMYEHHOCTH PECYPCOB, HEOpeaeaEHHas U3MEHYUBOCTh, 00pb0a 3a CYIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MukposBontonud. [Tonynsanms kak eIMHULIA BUIA U SBOJIIOLUU.

JIBroxymue critbl ((haKTOphI) SBOJIONMHI BUIOB B MpUpoAe. MyTallMOHHBIN TTpoliecc 1 KOMOMHATUBHAS N3MEHUMBOCTD. [0y ISIIMOHABIE BOJTHBI U
npeti reHoB. V3omsimust © MUTparius.

EcrecTBennblit 0TOOp — Hanpaistomuii paxtop sBomroIud. POPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucmoco0aeHHOCTh OPraHU3MOB KaK pe3yiabTat dBoMoud. [Ipumepsl npucnocobaeHuil y opranu3mMoB. ApoMopho3bl B UIHO0a A TAI|H.

Bunx u Bunoo6pazoanue. Kpurepun Buga. OcHoBHBIE (hOPMBI BH1000pa30BaHUS: Te€OrpaPuIECKOE, IKOJIOTHIECKOE.

MaxkposBomrorusi. Dopmbl 3BoTIOIUE: (UIETHYECKas], TMBEPTeHTHAs, KOHBEpPreHTHasl, apaienbHas. HeoOpaTuMocTh SBOTIOIUH.

[TpoucxoxaeHue oT HeCIIeUATM3UPOBAHHBIX MpeaKoB. [Iporpeccupyromas cnenuanu3anys. AJanTUBHAS pauaIiis.

JdemMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mroep, A. H. CeBeprios.



Tabmuupl u cxembl: «Pa3BUTHE OpraHUYECKOro MUpPA Ha 3emMie», «3apoIbIIi TO3BOHOYHBIX KUBOTHBIXY», «ApxeonTepukce», «DopmMbl 60pbOBI 3a
cymiectBoBaHuey», «EcrecTBeHHbI 0TOOp», «MHOrooOpasue copToB pacTeHHit», «MHOroodpasue mopoJ KUBOTHBIX», «llomymsamumn», «MyTaoHHas
MU3MEHYUBOCTBY, «ApomMopdo3bly, «Maunoagantanumn», «O01mas gerenepanusy», «J{Brxymie cuibl 3BoIOLUN», «KapTra-cxema MapupyTa myTelecTBUs
Y. [apsuna», «bopnba 3a cymectBoBanue», «lIpucnocobieHHocTs opranuzMoBy, «['eorpaduueckoe BHIO00pa3oBaHHE», «IKOIOTUYECKOE
BUZI000pa30BaHUEY.

OO6opynoBaHue: KOJUICKLMS HACEKOMBIX C DPa3MUYHBIMU THUIIAMH OKpPAacKd, HAOOp TIONOB W ceMsH, Koyutekuus «[Ipumepsl 3amuTHBIX
IPUCIIOCOOTIEHUHN Y )KUBOTHBIX», MOJIesIb «OCHOBHbIE HAIIPABICHUS IBOJIOLIMN», 00bEMHAsA MoJeNb «CTPOEHUE FOJIOBHOTO MO3Ia O3BOHOUHBIX).

buoreorpaduyeckas xapra mupa, KouteKuus «PopMbl COXPAaHHOCTU HMCKOMAEMBIX JKUBOTHBIX W pacTeHUil», Monenb ammukanus «llepekpéct
XpOMOCOMY, BiIaKHbI€ IipenapaTsl «Pa3BuTHe HacekoMoroy», «Pa3Burue JIArymku», MUKponpenapar «Jlpozodpuna» (Hopma, MyTauu (OpMbI KPbUILEB U
OKpPAacCKH TeJa).

JlabGopaTropHble H NpaKTUYecKue padoThbl:

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

JIaGoparopHas pabota Ne 2. «Onucanue npucrnocob6JIeHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4Hble TPEACTaBICHUS O 3apOXKIEHUM >KW3HU. HaydHble THIOTE3bl BO3HMKHOBEHHUS XHM3HM Ha 3emile: a0MOreHe3 M IMaHCHepMUs.
Xumuueckasi 3BOJOLUA. AOMOreHHBI CHHTE3 OPraHMYECKMX BELIECTB M3 HEOPraHMYECKHX. ODKCIIEPUMEHTAIBHOE IOATBEPXKICHUE XUMHUYECKOU
sBomonuu. HauanbHble sTanbl Ouonoruyeckod spomouuu. ['umoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
npoTokieTky. [lepBrie KieTKU U uX 3BoJOLKA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxeil. Apxeiickas u nporeposoiickas 3psl. [laneo3oiickas spa u e€ nepuobl: KeMOPUHCKUIHA,
OpPJIOBUKCKHWI, CHITYPUHUCKUH, JIEBOHCKU, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3o30iickas 3pa U €€ epUuoabl: TPUACOBBIN, IOPCKUH, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTHKa KJIMMaTa M TeoJIoTH4ecKux mporeccoB. OCHOBHBIE 3Talbl IBOJIOLUHM PACTUTEIBHOIO W KUBOTHOTO Mupa. ApomMopdo3sl y
pacTeHuii u KUBOTHBIX. [losBIeHUE, pacBET ¥ BBIMUPaHKE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHu4ecKOro MMpa Kak OTpa)xeHue 3BONIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

DOBoronuUs yenoBeKka. AHTPOIOJIOTHS KakK Hayka. Pa3BuTue mpeicTaBieHUN O NMPOMCXOXKAEHUU 4YeroBeka. MeTollbl M3y4eHHs] aHTPOIOTeHe3a.
CxoJzcTBa M pa3InuMsl YEJIOBEKa U )KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymue cuibl (¢dakTopbl) aHTpororeHesa. HacnencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIM 0TOOp. OOuecTBeHHBIH 00pa3 KHU3HHU,
U3TrOTOBJIEHUE OPYAUM TPpyZa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaM M BETBH 3BOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek ymenbid, HenoBek mpAMOxXoasimuid, YeloBeK HeaHAepTaabCKUi,
YenoBek pa3yMHbId. HaxoIkyM MCKOMAeMbIX OCTATKOB, BpEMs CYILECTBOBAHHS, 00JACTh paclpoCTpaHeHHs, 00BbEM TOJOBHOIO MO3ra, o0pa3 KHM3HH,
opyausl.

Yenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpONeOuAHas (€Bpa3uiickas), HErpo-aBCTpaioMJHas (SKBATOpUANIbHAS), MOHTOJIOWIHAS
(a3marcko-aMepukaHcKas). YepThl NprCIOCOOIEHHOCTH MPEACTaBUTENEH YeI0BEUECKUX pac K YCIOBUAM CYyIIeCTBOBaHUS. ENMHCTBO yenoBeueckux pac.
Kputuka pacusma.

JdemoHcTpauuu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /{lapBus.

Tabmuupl u cxembl: «Bo3HukHOBeHHEe COTHEYHON CHUCTEMBI», «Pa3BUTHE OpraHMYecKoro Mupa», «PactutenbHas KieTka», «KUBOTHaAs KIIETKay,
«IIpokapruornueckas kieTka», «CoBpeMEHHas CHUCTEMa OpPraHUYecKoro wmupa», «CpaBHEHHE aHAaTOMHYECKMX 4YEepT CTPOECHMs YEJIOBEKa U



4esI0BEeK0OOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIONMYECKUX HaXOJ0K MPEAKOB COBPEMEHHOT0 YeoBeKay, «J/IpeBueiume moamn», «IpesHue
moau», «IlepBbie coBpeMEHHBIE JII0In», «UenoBeuecKkue pach».

O6opynosanue: myispku «lIpoucxoxxaeHue yenoBeka» (OIOCThI aBCTpPAIONUTEKa, MUTEKAHTPOIIA, HEaHJepTajablla, KPOMaHbOHIIA), CICHKU WU
n300pakeHUs] KAMEHHBIX OpPYJHi MepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEpHl, pyOmia, ckpebiia), reoxpoHoJoruyeckas Tabiumna, Kouiekuus «DopMel
COXPAHHOCTH MCKONIAEMbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[IpakTuueckas padora Ne 1. «/3yueHune UCKOMaeMbIX OCTATKOB PACTCHUM U )KMBOTHBIX B KOJUICKLIHIX.

DKCKypcHs «IBOIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WIH KpaeBeAUeCKU My3eit).

Tema 3. Opranusmbl 4 OKpY KaloLias cpejaa.

DKoJorus Kak Hayka. 3aJauyd M pa3jelibl 3KOJOruu. MeTo/bl 3KOJIOTrMYEeCKUX HCCIEAOBAHUNA. DKOJIOIMYECKOE MHPOBO33PEHHE COBPEMEHHOIO
YeJI0BeKa.

Cpenpl 0OMTaHNUs OPraHU3MOB: BOAHAS, HA36MHO-BO3TyITHAS, TIOYBEHHAsI, BHYTPUOPTaHU3MEHHAs.

Okonoruueckne (akrtopsl. Kmaccudukanus skonorudeckux ¢GakTopoB: abuoTHueckue, OWOTHUECKHE U aHTpoIoreHHele. JlelicTBue
HKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue (QaxkTophl: CBET, TeMIleparypa, BIaKHOCTb. DotomepuoamsMm. [IpucmocoOreHuss OpraHu3MoOB K JCHCTBHIO aOMOTHYECKUX
(dakTopoB. bruosornyeckue puTMBI.

buotnueckue dakropsl. Bunbl 6M0THYECKUX B3aUMOACHCTBUI: KOHKYPEHIIUS, XUIITHUYECTBO, cMMONO03 1 ero gopmsl. [lapazutusm, koomneparus,
MYTyajau3M, KOMMEHCATH3M (KBAapTUPAHCTBO, HAaXJECOHWYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJICHCTBUH IS
CYIIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEepUCTUKH monyasiuuud. OCHOBHBIE IOKa3aTead MOMYNSLMU: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb,
MPUPOCT, MUTpaLMs. J[MHaMUKa YMCIIEHHOCTH NOMYJISIUU U €€ PEeryIIsLus.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonear, K. @. Pynwe, O. ['ekkens.

Tabmuis! u cxemsl: kapTa «[IpupoaHsie 30HbI 3eMan», «Cpeasl 0OUTaHUsT OpraHu3MoBy, «Potonepuoauzmy, «llonynanuny», «3akKOHOMEPHOCTU
pocTa YMCIEHHOCTH MOMynauuu nHQy30pun-Tyenskmn», «llumessie menm».

JlaGopaTopHble U IpPaKTHYeCKUEe padoThI:

JIaGoparophas pabota Ne 3. «Mopdosornueckne 0coOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTruyeckas padora Ne 2. «[loxcu€r MIOTHOCTH MOMYJISALMNA Pa3HBIX BUIOB PACTECHUN».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CHCTEMBI.

Coo0riecTBo opranu3mMoB — OuoreH03. CTpYKTypbl OMOIIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAs, Tpodrueckas (numieBasi). Bunbi-nomuHanTel. CBS3U
B OMOIIEHO3E.

DKkosorndyeckue cucteMsl (3kocuctembl). [ToHsTHE 00 SKOCHCcTEME U OHoreoreHo3e. OYHKIMOHATbHbIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLICHTHI,
KOHCYMEHTBI, pefyleHThl. KpyroBopoT BeliecTB U MOTOK dHEPruu B 3kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOcUCcTeMbl. [lumieBsie nenu u
cetd. OCHOBHBIE TOKAa3aTeNM HKOCUCTEMBI: OHOMacca, MPOAYKLHMSA. DKOJOTMYECKHE MUPAMHUJbL: MPOJYKLUHU, YUCIEHHOCTH, Onomacchl. CBOHCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryJianus, pa3Butue. CyKieccus.

IIpupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOWHOTO WJIN IIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI. bHONOrHYeckoe U XO3SHUCTBEHHOE 3HAYCHHE arpodKOCHCTEM |
ypO03KOCHUCTEM.



buopasznoobpasue kak GpakTop ycToiunBocTH skocucteM. CoxpaHeHHE OMOIOTHUYECKOT0 Pa3HOOOpas3us Ha 3emIle.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiisl, coctaB u ctpykrypa ouocdepsl. XKuBoe BemectBo u ero pyHkiuu. OcodeHHocTu 6nochepsr
Kak 1J100anbHOM skocucTeMbl. JluHaMuyeckoe paBHOBecue U 0OpaTHas cBs3b B Ouocdepe.

KpyroBopoThI BemecTB U OMOTreOXMMHYECKHE [IUKITBI AJIEMEHTOB (yTIIepojia, a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Omochepe 3eMiau. AHTpOIIOreHHbIe U3MeHEHUs B Onocdepe. [ 1o0anpHbIe SKOJIOTHUECKHUE MTPOOJICMBI.

CocymecTBoBaHue MpHPOIBI U yenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3Hs Kak OCHOBA YCTOMUMBOCTH Omocdeprl. OCHOBa palMOHAIHLHOTO
yIpaBJIeHUs IPUPOJAHBIMU PECYPCAMHU U UX MCIIOJIb30BaHME. JJocTHKEHNs ONOJIOTUH U OXpaHa MPUPOIBL.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuupr u cxemsl: «lIumeBbie nenu», «buoneHos: cocraB U CTpyKTypay, «lIpupognsie cooOuiectBa», «llenu nuTaHus», «IKOIOrHMYECKast
nupamuia», «buocdepa u yenosek», «IKocUCTEMA NIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOTO Jecay, «bruoueHno3 Bogoéma», « ArpoLeHo3»,
«IIprMepHBIE aHTPOIIOT€HHBIE BO3JIECUCTBUS HA NPUPOAY», «BakHEHIINe NCTOYHUKYU 3arps3HEHUS BO3/lyXa U IPYHTOBBIX BOJ», «llouBa — BakHeWas
cocTaBisitoltas ouocheps», «PakTopsl Aerpaganuu nouBy», «IlapHukoBblil 3¢ dexT», «PakTopbl pauOaKTUBHOIO 3arps3HeHus ouocdepsn», «OOmast
cTpyktypa Ouocheps», «Pacnpocrpanenue xu3Hu B Ouochepe», «O30HOBHIN 3kpan 6uocheps», «Kpyroropor yriepona B 6uocheper», «Kpyrosopor
a30Ta B IPUPOJIEN.

Oo6opynoBanue: Mojenb-anmuinkanus «Tunnynsle OMoneHo3b», repbapuil «PacturensHble coollecTBay, Koyekuuu «buonenosy», «Bpenutenu
BOXHEHIIMX CEIbCKOXO3AHCTBEHHBIX KYJIbTYpP», FepOapuy U KOJUIEKIUU PAaCTEHUH U JKUBOTHBIX, IPUHAIEKAIINE K PA3HBIM 3KOJOIMYECKUM IpyIam
onHoro Buaa, Kpacuas kaura Poccuiickoii @enepanuu, n300paxeHusl OXpaHseMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110 BHUOJIOTMM HA BA30OBOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNIA

Cormmacao ®I'OC COOQO, ycraHaBIMBarOTCsA TPEOOBaHUS K Pe3ysibTaTaM OCBOCHHS OOYYArONTUMHUCS MPOTPaMM CPEIHEro OOIIEero oOpa3oBaHUS:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHHUA NpeaMera «bHOiorusy BBIACIECHBI CIACAYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYaIOIIMMUCS
POCCHUICKOMN Tpa’kJaHCKOW MIACHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH M CaMOONPEIEICHNI0, HAINYME MOTUBAIIMKU K O0y4EHHUIO
OMOJIOTHH, IEJICHANPABICHHOE PAa3BUTHE BHYTPCHHHX YOEXKIEHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH M MUCTOPUYECKHX TPATUIUN pa3BUTHS
OHMOJIOTMYECKOT0 3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIINXCsl PYKOBOJCTBOBATHCSA B CBOCH J1€ATEIHHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMU,
MPUCYIIMMU CHCTEME OHMOJIOTMYECKOT0 OOpa3OBaHMs, HATMYHUE SKOJOTMUECKOrO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh IIEJIM M CTPOUTH KU3HCHHBIC
IIJIAHBI.

JIn4HOCTHBIE PE3yNIbTAThl OCBOEHUS MpeaMeTa «buonorus» J0CTUTAIOTCS B €UHCTBE YUEOHOM M BOCITUTATEIHLHOU I€ITEIbHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMU POCCUICKUMU COLUOKYIBTYPHBIMU, UCTOPHUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOIIECTBE MpaBUIAMH U
HOpPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHUS U CAaMOPA3BUTHs, PA3BUTHS BHYTPEHHEH MMO3UIIMHM JIMYHOCTH,
MaTPUOTU3Ma, YBAXEHHUS K 3aKOHY U MPABOIOPSAJNKY, YEIOBEKY TpyAa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)XCHUS, OEpPEKHOTO OTHOIIEHUS K
KYJbTYPHOMY HaCIEIUIO U TPAAULUAM MHOTOHAIMOHAIBLHOTrO Hapoaa Poccuiickoit denepannu, npupoie U OKPYk aroIIel cpeae.

JIndHOCTHBIE pE3yNbTaThl OCBOEHHUs YyueOHoro mnpeamera «bHUONOTHsS» IOMKHBI OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBAThCSI CHOPMHUPOBAHHONW BHYTPEHHEW MO3HMIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTAM POCCHICKOTO OOIIecTBa, paCHIMPEeHHE >KU3HEHHOTO ONbITa M OMbITa JAEATEILHOCTH B IpOIECcCe
peanu3alui OCHOBHBIX HAIIPaBJIECHUN BOCITUTATEIHLHON NE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OPMHUPOBAHHOCTH IPAKJAHCKOM MO3UIIMU 00yYaIOLIErocsl Kak aKTUBHOT'O M OTBETCTBEHHOTO YIEHA POCCUNCKOro OOIIeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MACSATENIHHOCTH TPU CO3JaHUHM Y4YEOHBIX MPOEKTOB, PEHICHHUH YyYeOHBIX M TI03HABATEIBHBIX 3ajadY,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEATh COOCTBEHHYIO IMO3HITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHSTH €€,

YMEHHE YYHUTHIBATH B CBOUX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aWMOJEWUCTBUS IIOJCH C pasHBIMU yOEXKICHUSMHU, KYJIbTYPHBIMHU
IIEHHOCTSIMU U COITUATBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBHIMIOJHEHHS YUeOHBIX, MO3HABATENBHBIX U MCCIENOBATEIbCKUX 3a/1a4, YBAXKUTEIHHOTO
OTHOIIIEHUS K MHEHHIO OTITIOHEHTOB MPH 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKIAaHCKON HMISHTHYHOCTH, MATPUOTH3MA, YBOKEHHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH TMeEpe.
Ponunoii, ropmnoctu 3a cBO Kpai, CBOIO PoauHy, CBOH S3BIK U KYJIbTYPY, IPOIILIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIHMIO U MaMsATHUKAM MPUPOJbI, TOCTHXKEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,

Tpyae,



CIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUHUCKHUX YYEHBIX B CTAHOBJICHHE M Pa3BUTUE OMOJIOTHH, TOHUMAHUS 3HAUYCHUSI OMOJIOTUN B MMO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HU YeJIOBEKa M COBPEMEHHOI0 O0OIIECTBa;

ujeitHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’KCHHUIO U 3anmuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApPOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OLIEHUBAThH CUTYAIUIO U IIPUHUMATH OCO3HAHHBIC PEIICHUS, OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBECHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJMUTEIISAM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O NMPUHATUS LICHHOCTEW CEMEUHON U3HU B COOTBETCTBUU
¢ TpaauuusiMu HapoJoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX HUCKYCCTBA, CTPEMIICHUE MPOSBIATH KAUeCTBA TBOPUYECKOM TUYHOCTH;

5) pusuveckoro BocnuTaHMus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0 0JIATOTIOIYYHsI:

MOHUMAaHWE W peanu3alus 3I0pOoBOro M Oe3omacHoro obpasa KH3HU (30pPOBOE MHUTAHME, COONIOJICHHE THUTMEHUYECKHX MpaBHWJI U HOPM,
cOamaHCHPOBAHHBIA PEKUM 3aHATUH M OT/ABIXA, PErysipHas (pU3uvecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHUE IIEHHOCTU TMPAaBUJ WHJMBHUAYAIHHOTO M KOJUICKTUBHOIO O€30MACHOrO TOBEACHHS B CUTYAIUAX, YTPOKAIOIMIMX 30POBBIO M KU3HU
JTIOJICH;

OCO3HaHUE TOCIICICTBUM U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YITOTPEOIEHUS aJIKOTOJIsl, HAPKOTHUKOB, KYpPEHHS);

6) TpyaoBOro BoCIUTAHUSA:

TOTOBHOCTH K TPYly, OCO3HaHHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIHHOCTH TEXHOJIOTHMYECKOW M COLMAIbHOW HAMpaBIE€HHOCTH, CIHOCOOHOCTh WHHUIIMUPOBAThH, IJIAHHUPOBATh U
CaMOCTOSATENLHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;

MHTEPEC K pa3Iu4HbIM cepaM mpodhecCHOHATBFHON IeATeNbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN BBIOOp OyayIel mpodeccuu U pealn30BhIBaTh
CcOOCTBEHHBIC KU3HEHHBIC IIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTrM4YeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH 1EIeCO00pa3HOe OTHOIICHHUE K MPUPOIC KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUUECKOW KYJIbTYpPHI: MPUOOPETCHHE OIbITA TUIAHUPOBAHHS TMOCTYIKOB M OICHKA WX BO3MOJKHBIX MOCTEACTBUU IS
OKpY>Kalolllel cpesl;

OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIOCOOHOCTH WCIONIb30BaTh MpUOOpeTaeMble PU M3yUYeHUU OMOJIOTUU 3HAHUS M YMEHUS MPU PEUICHUH MPOoOJieM, CBS3aHHBIX C pallOHAIbHBIM
MIPUPOJIOTIONB30BaHNEM (COOTIO/IEHNE TIPaBUJI TIOBEACHHS B TPHUPOJE, HANPABICHHBIX HAa COXpPaHEHHWE DABHOBECHS B JKOCHCTEMaX, OXpaHy BHUIOB,
sKocucTeM, orochepsl);

aKTUBHOE HEMpUITHE ACHCTBU, MPUHOCSIINX BPEA OKpYXKarolled IpUPOIHOM cpeie, yMEHUE MPOTHO3UPOBATh HEOIAroNpUATHBIE SKOJIOTHYECKUe
MOCIIEACTBHS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPAIATh UX;



HaJIMYUC PA3BUTOTO SKOJIOTMYCCKOTO MBIINIJICHUA, 9KOJIOTHYESCKOM KYJbTYPbI, OIbITa ACATCIBHOCTU 9KOJIOTHUECKOM HaIlpaBJICHHOCTU, YMCHUA
PYKOBOJICTBOBATbCSI MU B T03HABATEIbHOW, KOMMYHHUKATUBHON M COLIMAIbHOW MPAKTHKE, TOTOBHOCTU K YYacTHUIO B MPAKTHUYECKON NEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO HA
JManore KyJibTyp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B OJUKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YMTATCIHCKOM KYJBTYPHBI KaK CpCACTBa B3aI/IMOI[eI\/JICTBI/I$I MCKAY JIIOAbMU U MTO3HAHUWA MUPA;

MOHUMaHKe creuuPuKy OMONIOTHH KaK HayKH, OCO3HAHUS €€ PO B (pOPMHUPOBAHMH PALIMOHATIEHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUH 1[€JIOCTHOTO
MPEJCTaBICHUS 00 OKpYXKAaloIleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBeKa M OOIIecTBA, B MO3HAHUU MPHPOTHBIX 3aKOHOMEPHOCTEH M pEUIeHHUU
po06JieM COXpaHeHUsI IPUPOAHOTO PABHOBECHS;

YGC)KI[éHHOCTL B 3HAYMMOCTH OHWOJIOTHH JJIA COBpCMCHHOfI OUBHUIN3allUN: obecrieyeHnst HOBOI'O YPOBHA pasBUTUA MCAWLUHBI, CO3JaHUC
MEPCIEKTUBHBIX OMOTEXHOJOTUHM, CIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUsI YEJIOBEUYECTBA, IOUCKA IyTEeH BBIXOAA U3 TJI0OATBHBIX
SKOJIOTMUECKUX TpobsieM MU o0ecredeHus Mepexoja K YCTOWYMBOMY pAa3BUTHUIO, PAllMOHAIBHOMY HCIIOJIB30BAHUIO TNPUPOJHBIX PECYpCOB U
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTCPCCOBAHHOCTL B IMOJTYYCHUU OMOJIOTHYECKUX 3HAHUUA B OeiIAX ITOBBIIICHUSA 061H€I>i KYJIbTYPHI, CCTeCTBeHHO-HaquOﬁ I'paMOTHOCTH, KaK
COCTaBHO 4acTH (PYHKIIMOHATBHONH I'PAMOTHOCTH 00YyYaromuxcs, GopMUPYEMOii IPH U3yYECHUH OUOJIOTHH;

[IOHMMAaHUE CYIIHOCTH METO/0OB [103HAHUs, UCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYyKaX, ClIOCOOHOCTH HCII0JIb30BATh MOJIy4aeMble 3HAHUS JJIs aHaIM3a
U OOBSICHEHMsI SBICHUI OKPYXKAIOLIETO MHpA M MPOUCXOIAIIMX B HEM M3MEHEHUH, YMEHHE JelaTh 0OOOCHOBAaHHBIC 3aKIIFOUEHUS Ha OCHOBE HAYUYHBIX
q)aKTOB U UMCIOIHUXCA JAaHHBIX € LCJIbIO IMTOJYUCHUA JOCTOBCPHBIX BHIBOAOB,

CIOCOOHOCTh CaMOCTOSITEIBHO MCII0JIb30BaTh OMOIOTMYECKHE 3HAHUS JUIsl peLIeHHUs TPOOJIeM B peaibHBIX )KU3HEHHBIX CUTYallHsX;

OCO3HAaHHUE IICHHOCTHU Hay‘-IHOI\/JI ACATCIIBHOCTH, TOTOBHOCTE OCYHICCTBJIATH IMPOCKTHYIO M HMCCICIOBATCIIBCKYIO ACATCIbHOCTE MHANBUAYAJIBHO U B
rpymIie;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPBIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K aKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS Yy4eOHOro mpeameTa «bBHONOTHA» BKIIOYAIOT: 3HAYUMBIE AN (OPMUPOBAHUS MHUPOBO33PEHUS
o0yyaromuxcsi MeXAUCIUIINHAPHBIE (MEXIpPEAMETHbIE) OOILEHAayUYHbIE MOHSATHS, OTpa)karollle LEI0CTHOCTh HAy4YHOM KapTHUHBI MHpa U CHeupuKy
METOJIOB TO3HAHMSI, UCMIONB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, sSBICHUE, MPOIIECC, CHCTeMa, Hay4YHbIH (DaKT, MPHUHIINI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeIOBaHNe, HAONIOJEHNEe, H3MEpeHHe, OHKCIEPUMEHT W JPYruX), YHHBEPCAIbHBIC YyYeOHBIE JIEUCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATUBHBIC, PETYISITHBHBIC), o0ecnieunBaromue GopMupoBannue (pyHKIIHMOHAITBHON IPaMOTHOCTH U COITUAIBHON KOMIIETEH TN
00yJaronuxcsi, CloCOOHOCTh 00YYaIONMUXCSl UCMOJIb30BAaTh OCBOCHHBIE MEKIUCIIUIIHHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHHBEPCAJIbHBIE yueOHbIE
JIENCTBUS B MO3HABATEIBHON M COLMATIBbHOM MPAaKTHKE.

MeranpeameTHbIe pe3yabTaThl OCBOSHHUS MTPOTPAMMBI CPETHET0 00IIero 00pa30BaHUs TOJDKHBI OTPAXKaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI IOTHYECKOTO MBIIIICHUS (aHaIu3a, CHHTE3a, CPaBHEHUS, KiIacCupUKauu, 00001eHNs ), paCKphIBATh
CMBICJT OMOJIOTUYECKUX MOHATUH (BBLACTATH UX XapaKTepHbIC IPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMHU MOHATHIMU);



OTIPECTIATh LENH JESTEIILHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU WX JOCTHIKEHUS, COOTHOCUTH PE3YNbTAThl JEATEIHHOCTH C MOCTaBICHHBIMU
LEJSIMH;

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS J1s1 O0OBsICHEHUS (PAKTOB U SIBIICHHUI KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, IeIyKTUBHBIE, TI0 AHAJIIOTHH ), BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paCCMaTPUBAEMBbIX
SIBIICHUSX, ((OPMYITHPOBATH BBIBOJBI U 3aKIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICNIbHBIE CPENICTBA ISl MPEICTaBICHHs CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3ydaeMbIX OMOJIOTMYECKHUX OOBEKTax, a
TaK)Ke IPOTUBOPEUYHI PA3HOTO POJIA, BHISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabatbIBaTh IJIaH pelieHHs MPoOIeMbl C YIETOM aHaIM3a UMEIOIUXCS MaTePUATIbHBIX M HEMAaTePHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM, OLICHUBATH PUCKH TTOCJICACTBUN JEATEIbHOCTH;

KOOPJIUHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUSX PEAbHOT0, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIaJIeTh HAaBbIKAMH y4eOHO-HCCIIE0BATEILCKON U MPOESKTHOM JeSITeIbHOCTH, HABBIKAMH pa3peuieHus Ipo0aeM, CIIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY MTOMCKY METOJIOB PEIICHH MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MIO3HAHMUS,

WCIIOJI30BATh PA3IMYHbIE BUIBI JESATEILHOCTH O IMOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPEOOPa30BaHUI0 M IPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIE MIPH CO3[aHIHU YUEOHBIX U COLUATBHBIX IPOCKTOB;

(hopMHPOBATh HAYYHBIH THUIT MBIIUICHHS, BIIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHSATHUSIMHI H METOIaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 337]a4ul B 00pa30BaTENbHOM EATEILHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISTh TMPUYMHHO-CIICACTBCHHBIC CBSI3W M aKTyaIM3UpPOBaTh 3a/Jady, BBIIIBUTATh TUNOTE3y €€ pEIICHUS, HAXOIUTh AapryMEHTBI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUIA, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAJM3UPOBATh IOJYYCHHBIE B XOJ€ PEIICHUS 3a/a4d Pe3yJbTaThl, KPUTUYECKH OIICHWBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCJIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAITUsM, OIIECHUBAThH MPHOOPETEHHBIH OIBIT;

OCYILECTBIATH LI€JI€HAIIPABICHHBIH MOMCK MEPEHOCa CPEACTB U CIIOCOO0B ACUCTBUS B IPO(ECCHOHAIBHYIO CPELY;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHLHYIO U MPAKTHYECKYIO 00JIACTH KU3HENEATSIILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE WICH, MpeUIaraTb OPUTHHAIBHBIC TOAXOIBI M PEIICHHUs, CTaBUTh MPOOJIEMBI W 3aJauu, JOIMYCKAIONIMe aJbTePHATHBHBIC
pereHus.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHHKAX HH(OpManuu (TEeKCTe y4eOHOro MOocoOus, HAyYHO-TIONMYISPHOW IUTepaType, OHOIOTHYEeCKHX
CIIOBApsX M CHpPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaMM3upoBaTh WHGOPMAIMIO PAa3TUYHBIX BUAOB M (OPM TNpEACTaBICHUS,
KPUTHYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(GhopMyYIHPOBATH 3aMPOCHl M IPUMEHSTH Pa3IMYHbIe METOIBI P TIOUCKE U 0TOOpe OMOIOrHYecKor HH(OpMAIH, HEOOXOAMMOM /ISl BBITIOJTHEHUS
y4eOHBIX 3a7a4;

MPHOOPETaTh OMBIT UCIIOIB30BaHUS WHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIbTYPY AKTHBHOTO HCIIOJIE30BAHHMS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeacTaBieHUs OHOJIOTHYECKON HHGoOpMaIu (cXeMbl, TpaduKu, JAHarpaMMbl, TaOJIHUIIHI,

PUCYHKH U APYTOE);



UCIIOJIb30BAaTh HAYYHBIH S3BIK B KAayeCcTBE CPEICTBAa NpU padore ¢ OHONIOTMYEcKON HH(pOpPMAIMEl: NPUMEHSITh XMMHUYECKHE, (H3HMYECKHE H
MaTeMaTH4eCKUe 3HAKH M CHMBOJIBI, (GOPMYIibl, aO0OpeBHaTypy, HOMEHKIIATYpPY, MCIOIb30BaTh M MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHAE CPEACTBA
HAIJISTHOCTH;

BJIJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI HHPOPMAIMU, HHPOPMAITMOHHOMN O€30MaCHOCTH JTMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBHSIMU:

1) oomenne:

OCYULICCTBIISITh KOMMYHUKAIIMM BO BCEX c(epax >KM3HU, aKTUBHO y4acTBOBATh B JMAIOTe WM JIMCKYCCHUH IO CYIIECTBY OOCYXIaeMOW TEMbI
(ymeHue 3a1aBaTh BOIIPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCHUTEIBHO BBIMOJIHEHHS MpeajaraeMoi 3aja4d, yYUThIBATh MHTEPECHI M COIVIACOBAHHOCTH
MO3HIUIA APYTUX YYACTHUKOB JMAJIOTA HIIH JUCKYCCHUH);

pacro3HaBaTh HeBepOaIbHBIC CPEACTBAa OOIICHMS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, MPEANMOCHUIOK BO3HHUKHOBCHUS KOHQIMKTHBIX
CHUTYaIii, YMETh CMATYaTh KOH(IUKTHI U BECTH EPETOBOPBI;

BJIAJICTh PA3JIUYHBIMH CITOCOOAMH OOIIEHUS W B3aUMOJCHCTBUSA, MIOHMMATh HAMEPCHUS IPYTHX JIFOJCH, MPOSBIATh YBAKUTEIbHOES OTHOIICHHE K
coOeceTHIKY ¥ B KOPPEKTHOH (popMme GpopMyupoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOUYKY 3PEHHUS C UCIIOIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BAaTh MPEHMYIIECTBA KOMAHIHONW M HWHAWBUAYaTbHOW PabOTHI MPHU PEIICHUH OMOJOrMYECKOW MpobiieMbl, 0OOCHOBBIBATH
HEOOXO0JMMOCTh PUMEHEHUSI IPYIIIOBBIX (hOpM B3aMMOJICHCTBHSI IIPU PEILICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATHKY U METO/IbI COBMECTHBIX JACHCTBUM ¢ yIETOM OOIIMX HHTEPECOB, U BOBMOYKHOCTEH KAKIOTO WICHA KOJUICKTHBA;

NPUHUMATh LEU COBMECTHOW JEATEILHOCTH, OPTaHM30BbIBATh U KOOPAMHUPOBATH NEHCTBUS MO €€ JOCTH)KCHHIO: COCTABIATH IUIAH JCWCTBHH,
pacnpenensaTh poiH ¢ y4€TOM MHEHHI YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOI padOTHI;

OLICHMBATh KAYE€CTBO CBOETO BKJIA/[a M KAXKIOT0 YUaCTHUKA KOMAH/Ibl B OOIIMI pe3yIbTaT Mo pa3pabOTaHHBIM KPUTECPHSIM;

npeJyIarath HOBBIC TPOEKTHI, OIEHUBATh UJICH C MO3UIIMHA HOBU3HBI, OPUTUHAILHOCTH, MPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISATH MO3UTUBHOE CTPATETHYECKOE MTOBEJICHUE B PA3IIMUHBIX CHUTYAIUSIX, TPOSBIISATH TBOPUECTBO U BOOOPaKEHHUE, ObITh MHUIIHATHBHBIM.

OgiaieHne YHUBEPCAIBLHBIMH PEryJsiTABHBIMU 1€ CTBUSIMH:

1) camoopranu3zamnus:

WCIIOJIH30BaTh OMOJIOTUYECKUE 3HAHMS JUIs BBISIBICHHS ITPOOJIEM U UX PEUICHHUS B )KU3HEHHBIX U YYCOHBIX CUTYAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYCCKHX 3HAHHI IEJICBHIC M CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBHSX M IMOCTYIKAX IO OTHOIICHHIO K >KUBOU
NPUpPOJIE, CBOEMY 370POBBIO U 37I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh MMO3HABATEIbHYIO JEATCIBHOCTh, BBISBISATH MPOOJIEMBI, CTAaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJa4yd B
00pa3oBaTeNbHOM IESTENEHOCTH U )KU3HEHHBIX CHTYaIIHSIX;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIICHHS POOJIEMbI ¢ Y4ETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH M TPEIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHUsIM;

pacIIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEAMTOYTCHHIA;

Je7aTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MTPUOOPETEHHBIN OIIBIT,

CIIocoOCTBOBATh (HOPMHUPOBAHHIO U TPOSIBICHUIO ITHPOKOH SPYJUIINU B Pa3HBIX 00JACTAX 3HAHWH, TOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN 1
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYaIUsIM, BHOCHTh KOPPEKTHBBI B JICITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyIbTATOB LIEIISIM;



BJIaJIeTh HAaBBIKAMH IT03HABATENbHOUW pE(PIEKCHUH KaK OCO3HAHMS COBEPIIAEMBIX JACHCTBHM M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTAaTOB U
OCHOBAHHUH, HCIIOJIb30BaTh NPUEMBI Pe(IEKCHH I OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAINU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH APYroro 4YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynbraThl ocBoeHUs TporpaMMbl COO mo Ouonoruu Ha 0a30BOM ypOBHE BKJIIOYAIOT CrieUU(UYECKHe JUIsi Y4eOHOTO IMpeaMeTa
«buosnorus» HayyHble 3HAHUS, YMEHHUS U CHOCOOBI NEHCTBUIM MO OCBOCHMIO, MHTEPIIPETAMA M MPEOOpa30BaHUIO 3HAHUU, BHUIBI JEATEIBHOCTH IO
MOJTyYCHHUIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUH B PA3JIMYHBIX YYEOHBIX CHUTYAIMsIX, a TAKXKE B PEaJTbHBIX KM3HEHHBIX CHUTYAIMSX, CBSI3aHHBIX C
ouonorueil. B mporpamme mpenMeTHbIe pe3yabTaThl IPEICTABICHBI 10 TOJaM 00yUYeHHUSI.

[IpeameTHbIC pe3yabTaThl OCBOEHUS yueOHOTO nipeameTa «buonorusi» ¢ 10 kaacce NOIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUII O MECTe U POJM OUOJOTHHM B CHCTEME HAyYHOrO 3HAHMSI €CTECTBEHHBIX HAayK, B (DOpMHpOBAaHMHM COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJEC POCCHUCKHX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATIBHON IPaMOTHOCTH YeJIOBEKa JJIS pEIIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KJIETKA, OpraHu3M, MeTaboin3M (0OMEH BEIIECTB U MpPEBpaIlCH e
SHEpPIun), roMeocra3d (caMoperyisilus), ypOBHEBas OpraHM3alus >KHUBBIX CHCTEM, CAaMOBOCIIPOM3BEJCHHE (PENpOdyKIMs), HACJIEACTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE M3JIarath OMOJIOTMYECKHE TeOpUHU (KJIETOYHAas, XpOMOCOMHAs, MyTallMOHHAs, LIEHTPajbHAas JOIMa MOJEKYJIApHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. U. BaBuiosa) u yuenus (0 LeHTpax MHOrooOpa3us M MPOUCXOXKACHUS KyabTypHbIX pactenuid H. M. BaBunosa), onpenensrs
TPAHMIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJaMU HAYYHOTO MO3HAaHUSA B OMOJOTMH: HAOJIOJIEHUE M OMHCAHME >KUBBIX CHCTEM, NPOILIECCOB U SIBICHUN, OpraHu3anus u
MpOBE/IeHUE OUOJIOTUYECKOT0 SKCIIEPUMEHTa, BBIIBUKEHME TMIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXIY MCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX Pe3yIbTaTOB, UCIIOJIb30BaHHBIX HAYUHBIX MOHSATHH, TEOPUN U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYUIECTBEHHbBIE NPU3HAKKM BUPYCOB, KIETOK NPOKAPHOT M JYKAapHOT, OJHOKJIETOYHBIX M MHOIOKIETOYHBIX OPIaHU3MOB,
0COOEHHOCTH MPOLECCOB: 0OMEHa BEIECTB U MPEBpallleHusl SHEPTUU B KIIETKe, (POTOCHHTE3a, MJIACTUYECKOT0 U SHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHM S, PA3MHOKEHHUS, HANBUIYAJIbHOTO Pa3BUTHS OPraHu3Ma (OHTOTEHE3);

yYMEHHE NPUMEHSATH MOJy4YeHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTMYECKUX MPOIECCOB M SIBICHUH, JJI1 NMPUHATUS NMPAKTUYECKUX pPEUICHHH B
MOBCEHEBHOHN JKM3HU C LeNbl0 obOecreueHust 0€30MacHOCTH CBOETO 3/0pOBbS M 3/I0POBbSl OKPYXKAIOIIMX JIIOJEH, COONIIOJEHUS HOPM T'PaMOTHOTO
MOBEJICHUS B OKPYXKAIOIIEH MPUPOTHON cpejie, MOHUMaHUE HEOOXOIMMOCTH UCITOJIb30BaHUS TOCTYKCHUI COBPEMEHHOM OMOIOTHH U OMOTEXHOIOTHH IS
palMOHAaIBbHOTO IPUPOAOIOIb30BAHUS;

YMEHHE pellaTh dJeMEHTAapHble T€HEeTHYECKHE 3aJaud Ha MOHO- M AUTHOpHUIIHOE CKpEIlMBaHUE, CLEIJICHHOE HacJelOBaHUE, COCTABISATh CXEMbI
MOHOTHOPUAHOTO CKPEIIMBAHUS ISl IPEACKA3aHMsI HACIEIOBAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJHATH JIA0OPATOPHBIC U MPAKTUUECKHE padOTHI, COOIOIATh MTpaBuia Mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;



YMEHHUE KPUTHUYECKH OLIEHUBATh M HWHTEPHPETHPOBATh MH(POPMAIHIO OHMOJIOIMYECKOrO COJCpIKAHMS, BKIIOYAIOUIYIO NCEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX MCTOYHHUKOB (CpelICTBA MaccoBOW HMH(OpMaIMM, Hay4yHO-NOMYJSPHBIE MaTepHalibl), ITUYECKHE ACIIEKThl COBPEMEHHBIX HCCIIEJAOBAaHUH B
OuoJIOrNH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE co37aBaTh COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OMOJIOrMYEcKyl0 MH(POPMALUI0 U3 HECKOJIBKMX HCTOYHHKOB,
IPaMOTHO UCTOJIb30BaTh MOHATHHHBIN anmapar OHOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 Knacce 1OIKHbBI OTPAXKATh!

c(OPMHPOBAHHOCTh 3HAHMIA O MECT€ W POJIM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX HayK, B (POPMHUPOBAHUHM COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTHHBI MHpPAa U HAYy4HOTO MHPOBO33pPEHMsI, O BKJIQJE POCCHUMCKHX M 3apyOeXHBIX yYEHBIX-OMOJIOrOB B pa3BUTUE OMOJIOTHUH,
(YHKIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/a4;

YMEHHUE pacKpbIBaTh COJACpkKAHUE OMOJOTMYECKUX TEPMUHOB M MOHATHUI: BUJ, MOMYJSALM, T€HOPOHM, 3BOJIONMS, ABHXKYIIHE CUIIbI ((HaKTOpHI)
HBOJIIOIUH, TPUCIOCOOICHHOCTh OPraHU3MOB, BUJJ000pa30BaHue, SKOJIOTHYECKUE (PaKTOPBI, SKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, 1IN
MUTAHUs, SKOJIOrHYecKas nupaMua, buoreoueHos, buocdepa;

yYMEHHE u3jarath Ouosiornyeckue teopuu (dBosirouroHHas Teopus Y. JlapBuHa, CUHTETHUYECKash TEOPUs 3BOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimieBoro cxoacrsa K. M. bapa, uepenoBanus riaBHbIX HanpaBieHud u myrteil sBomtounu A. H. CesepuoBa, yuenus o Ouochepe B. U.
Bepnazckoro), onpenensTe TpaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHUE BJIAJETh METOJAaMU Hay4HOTO IO3HAHUS B OMOJOrMM: HAOJIOJIEHHE U ONMCAHUE KMBBIX CHUCTEM, IPOLIECCOB U SBJICHWUH, OpraHu3alus U
IIPOBEJICHUE OMOJIOIMYECKOr0 HKCIEPUMEHTA, BbIJIBH)KEHUE TMIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXIY HCCIENYEMBbIMU BEIMYMHAMU, OOBSICHEHUE
IIOJIyYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX IIOHATUH, TEOPUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU TOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTUYECKUX OOBEKTOB: BHJIOB, MOIMYJSIUI, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeOlIEHO30B M JKOCHCTEM, OCOOEHHOCTH TIPOLIECCOB:  HACJIEJACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHI000pa30BaHMI,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB, JIEHCTBUS HSKOJIOTMYECKUX (AKTOPOB HA OpPraHM3MBbl, IMEPEHOCa BEIIECTB M IOTOKAa SHEPrUM B HKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOT€OXMMHMUYECKHUX IIUKIJIOB B Onochepe;

yYMEHHE NPUMEHSATH NOJy4YEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTMYECKUX MPOIECCOB M SIBIECHUH, JJI NMPUHATUS NMPAKTUYECKUX pPELICHUH B
MOBCEJJHEBHOIN JKM3HU C LeNbl0 obOecreueHus: 0€30MacHOCTH CBOETO 370POBbS M 3/10pPOBbSl OKPYXKAIOIUX JIO/AEH, COOMIOAECHUS HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKpYXKalollel MPpUpPOAHON cpesie, MOHMMaHUe He0OXOJUMOCTH UCIOIb30BaHUS JTOCTHKEHUN COBPEMEHHOW OMOJIOTHM ISl palliOHAIBLHOTO
IIPUPOAOINOJIB30BaHNUS;

YMEHHE pelIaTh AIEeMEHTapHble OMOJIOrMUECKHE 3aJa4l, COCTABISATh CXEMBbI IEPEHOCA BEIIECTB U YHEPTUU B SKOCcHCTEMaX (LM MUTaHUsA);

YMEHHE BBIOJIHATH Ja00paToOpHbIe U MpaKTHUECKue paboThl, cOOMI0IaTh MpaBuiia Mpu padboTe ¢ yueOHbIM 1 1a00paTOPHBIM 000pYI0BaHUEM;

yYMEHHE KPUTUYECKU OIIEHMBAThb M MHTEPHPETUPOBATH MH(OPMALMIO OMOJOTUYECKOTO COAEpkaHHs, BKIIOYAIOIIYIO NCEBJOHAyYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeICTBa MAacCOBOI MH(OpMAIMH, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), pacCMaTpUBaTh II100AIBHBIE SKOJIOTHYECKHE MTPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHCBMEHHBIE W YCTHBIE COOOIEHHs, 0000I1as OHONOTHYECKYI0 HH(OpMAIUMI0 M3 HECKOJIbKHUX HCTOYHHKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Jl'j;-)l'[ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPaAMMbI Beero KOGHTPOJILHLIC HpﬁaKaneCKne Sggﬁ? OOBB:TI:;])HH e
padoTbI padoThI pecypesI
bubmuoreka [JOK
! bronorns kax Hayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3alUs 1 ﬁggg?lﬁe;lsg)orﬁﬂ £41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 ﬁgg;?/ﬁee%asi()r{fﬂ 41292
4 KuznenestenbHOCTh KIETKU 6 ﬁggs??/ﬁee%igor{f/? £41c202
bubmuorexa [JOK
5 PazMHOkeHUEe 1 MTHANBUAYATbHOE Pa3BUTHUE OPTaHU3MOB 5 1 https://m.eds0o.ru/7f41c292
6 HacnencTtBeHHOCTh M MN3BMEHUYHMBOCTh OPTaHU3MOB 8 1.5 bubmorexa HOK
' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU 3 ﬁgsgl;ll(r):eezzgorllf/? 41292
bu6mmoreka [IOK
8 Pesepeiioe Bpens L . https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 4



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

11 KJIACC

KoJsn4yecTBO 4acoB JIeKTPOHHbIE
. (uudpossbie)
Ne i/ HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Beero KoﬁnTponbnme HpﬁaKTuqecm/le 0BpazoBaTENbHbIE
padoThI padoThI pecype
bu6mmoreka [IOK
1 IBOmONEOHHEAS fEonorHA 9 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
2 Bo3HukHOBEHHE U pa3BUTHE )KU3HU Ha 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
3 Opraau3MEbl 1 OK arolas cpena 5 1 Eubmiorexa [JOK
P pyAaiotlas cpe https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9 Bronmozexa LIOK
m https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
S Pesepsroe spems 2 1 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema ypoka Kont 1 Hata o0pa3oBaTte/ibHbIE
° Beero POJbHBIE paKkTHYecKue W3y deHHS p
padoThI padoThI pecypcbl
buoinorus B cucreme Hayk. CtaproBas bubmorexa [IOK

1 ' 1 https://m.edso0.ru/863e6122
AHarnocTitia https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

2 [TpakTrueckas paborta Ne 1 «Mcnonp3oBaHue 1 05 bubnnoreka [JOK
pa3IMYHBIX METOIOB IIPU U3yYCHHUU ' https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buonoruueckue CUCTEMBI, MPOIIECCHI U UX 1 bubnnorexa [JOK
U3y4YCHUE https://m.edso0.ru/863e6564

4 XUMHAYECKHUH COCTaB KIEeTKU. Boma u 1 bu6nunorexa LIOK
MHHEpaJIbHbIE COJIH https://m.edsoo.ru/863e674e

bubmmoteka IIOK

5 benku. CoctaB u ctpoeHue 6eJIKoB 1 hitps://m.eds00.ru/863e6072
DepMeHTHl — OMOJIOTHYECKHE KaTalu3aToOPHhI.

6 JlabopaTtopHnas pabota Ne 1 «3yuenue 1 05 bubmuoreka [IOK
KaTaJUTUIECKOW aKTUBHOCTH ()epMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MIpUMEPE aMIJIa3bl UK KaTalasbl)»

but6mmorexa [IOK

! Yraesoast. Jlammaet . https://m.edso0.ru/863e6870

bubnunorexa LIOK

8 Hyxnenrosbie kncnorsl. AT® . https://m.edsoo.ru/863e6d5c

9 Hcropus u MeToIbl U3y4EHUS KIIETKH. 1 bubnuoreka [IOK
Kierounas Teopust https://m.edso0.ru/863e6e88

10 Knerka xak nemnocTHas KuBasg cucTeMa 1

11 Ctpoenune dyKapruOTHUYECKON KIIETKH. 1 05 bubnuotexa [JOK

JlaboparopHas pabota Ne 2 «M3yueHue cTpoeHus

https://m.eds00.ru/863e6ff0



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

KJIETOK PaCTEeHUH, )KUBOTHBIX, TPHOOB U
OakTepuil 1o MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OluCaHue»

https://m.edso0.ru/863e716c¢

bubmmoreka [JOK
12 OOMeH BeleCTB Wi METa00JIN3M https://m.e dS(I)_E).ru 18636766¢
bubmuorexa [JOK
13 Porocumtes. XemocuHTes https://m.edscIJlo.ru/863e7098
. bubnuorexa [IOK
14 Duepremiieckuii 0bmen https://m.edscﬁ).ru/863e7aae
JKv3HEeHHBIN UK KIETKU. J[eJIeHe KIIeTKH.
15 Murto3. JIaboparopnast padbota Ne 3 05 Bu6moteka [JOK
«Habmoteane MuTO3a B KJIETKaX KOHYMKA https://m.edso0.ru/863e7dc4
KOPEIIKA JTyKa Ha TOTOBBIX MUKPOITPEIapaTax
16 buocunTes 6enka. Peakiis MaTpu4HOro CHHTE3a bubmorexa LIOK
https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 Tpancnsmus — OnocuHTE3 OeNKa https://m.e dsc])_E).ru /86367966
18 Hexnetounsie hopMBbI )KU3HH — BUPYCHI BH6H_HOTeKa 0K
https://m.eds00.ru/863e7540
bubmmoteka IIOK
19 ®opMBbI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmmnoreka HOK
20 Metios https://m.edS(])J(;).ru/86397f4a
OO6Gpa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.
21 OmnogorBopenue. JlabopatopHas padora Ne 4 05 bubnmnoreka [JOK
«/3yueHne CTpOCHHUS MOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB BH6H_HOTeKa HOK
https://m.eds00.ru/863e8436
23 ['eHeTHKa — HayKa O HaCJIEACTBEHHOCTH U bubmuorexa [IOK

U3MCHYHUBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMepHOCTI/I HacCJICOAOBaHUA ITPU3HAKOB.

bubnunorexa LIOK

24 MoOHOrHOpHIHOE CKPEIUBAHKE 1 https://m.eds00.ru/863e8878

o5 JurudpuaHoe cKpemmrBaHue. 3aKoH 1 bub6nmoreka [IOK
HE3aBHCUMOI'0 HACJICIOBAHUS IIPU3HAKOB https://m.edsoo0.ru/863e89a4
CleruieHHOE HACJIeI0BaHKUE MMPU3HAKOB.

o
26 erymaon worompuoro » matpmore | 1 05 Bubawoterca LIOK
https://m.edso0.ru/863e8c60
CKpeITUBaHUs Y APO30(HIIBI HAa TOTOBBIX
MHUKpOIIpenaparax»

27 I'enernka nona. HacnenoBanue npu3HaKoB, 1 bubnunoreka LIOK
CILIEIJICHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
HsmenunBocTh. HenacneacrsenHas

o
28 syt opadaaponsof eaieEBOCT: . 05 bummorera LIOK
’ ' https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
H TBEHHAS N3MEHUYNBOCTD. TOpHAas
29 pz:16c(J)ITeall1 3:\1'9 ;: «ZHa;H: MyTaEiIﬁ yﬁ;izgz)gﬁmza 1 0.5 bubmorexa LOK
' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpEIapaTax»
I'eneTnka genoBeka. HHE II0 TEM
30 «ISIaecnez[iTBe;fH(fc?L (I:(IS/IC;f/IIéIIj‘{I/HSOCZB e 1 bubmiorexa LIOK
https://m.edso0.ru/863e8d78
OpPTaHU3MOBY

31 I[Ipome:xxyTounas arrectanusi. Konrpoabnas 1
padora/ Beepoccniickasi KOHTPOJIbHasA padoTa

32 Cenexnus Kak HayKa U TpoIece 1 Bubmuorexa LIOK

https://m.edso00.ru/863e9214

33 MeTo1bl ¥ JOCTUKEHHUS CENEKIIMU PACTEHUIN 1 1 but6mmorekxa [IOK
JKUBOTHBIX https://m.edso00.ru/863e9214

34 broTexHoIorus Kak oTpaciib MpOU3BOJICTBA 1 bubmorexa LIOK

https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Tema ypoka KonT 1 Aata oOpa3soBare e
n/n Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTECJIbHBI
padoThbI padoTbI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEeHUS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacTaBicHuil 00 I3BOTIONNUN 1 bubmmorexa [TOK
https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muikpoosomows . https://m.edsoo.ru/863e9cle
[Momynsius Kak 3JIeMEHTapHas SIMHUIA BUA U
4 sposrronnn. JlaboparopHast pabora Ne 1 1 05 bubnuorexa [JOK
«CpaBHEHHE BUJIOB 110 MOP(OIOTHYECKOMY ' https://m.edso00.ru/863e99c6
KPUTEPHIO»
5 JIBuokymime cuibl (3JeMeHTapHbIe (PakTophI) 1 bubnnoreka [JOK
IBOJTIOLIUH https://m.edso0.ru/863e9da4
N bubmuoreka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOTIOIUHN: TIPUCITOCOOIICHHOCTD
7 OpraHu3MoB U BU000pa3oBanue. JlabopaTopHas 1 05 bubnmnorexa [JOK
pabota Ne 2 «OmnucaHue MpUCIIOCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
Oopranusma u €€ OTHOCHUTEIFHOTO XapaKTepay»
8 HampaBiieHust ¥ TyTH MaKpOIBOJTFOIIHH 1 bubmorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIONINN 1
10 HcTopus xxu3Hu Ha 3eMile U METOJBI €€ U3yUeHUs 1
11 ['unoTte3bl MPOUCXOXKACHUS )KU3HU Ha 3emiie 1 Eubmorexa LIOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe *u3HM Ha 3eMJIe 110 3paM U IepuoiaM 1 bubmorexa HOK
https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3Tarbl HBOJIIOIUNA PACTUTEIHHOTO U 1 0.5 bubnmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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https://m.edsoo.ru/863e9fde
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*uBOTHOTO MHpa. [IpakTrueckas padora Ne 1
«M3ydyeHue uCKonaeMbIX OCTaTKOB PACTCHUN U
KUBOTHBIX B KOJIICKIIHIX)

https://m.edso0.ru/863ea8bc

14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa BH6H_H0TeKa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (aHTPOTOTEHE3) BH6H_HOTCK3 HOK
https://m.edso0.ru/863eac2c
16 JIBmokymiue cuibl (pakTopbl) aHTPOMOTeHE3a EESSJ,I:I;I/?TT]Z%&‘S(IJ_E)?’IS/S 63ead44
17 OcHOBHBIE CTaIUU IBOJIOLUHU YeJIOBEeKa
18 YenoBeueckue packl ¥ PUPOIHBIE AN TALIUU bubnnorexa [HOK
YeJIOBeKa https://m.edso0.ru/863eaea2
19 PesepBHrlil ypok. O600111€HHE 1O TEMe
«Bo3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
20 DKoJIOTHs Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTHYECKHE (PaKTOPBI Eggi?ﬁgiii?ﬁm 63eafec
Abuortnueckue gaxtopsl. JlaboparopHas padorta Ne
22 puommeer oG, TaGoparopnan paora 05 ubmioera LIOK
4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB https://m.edsoo.ru/863eb10e
KoJieyca»
bubnnoreka [JOK
23 Brorieckie gaxTopet https://m.edsgj.ru/863eb348
DKOJIOTHYECKHE XaPaKTEPUCTUKU MOMYIISAIIH.
24 [IpakTuueckas padora Ne 2 «Iloacuér miaotHocTH 0.5
MOMYJISIIIIA Pa3HbIX BUOB PACTCHUI
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 ﬁggsﬁ?/ﬁée?si(.)rﬁl%%b 163
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmmorexa [IOK
https://m.edso0.ru/863eb46a
27 OCHOBHBIE TTOKa3aTEIN YKOCUCTEMBI. bubmuorexa [JOK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
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Dkonoruyeckue nupamuibl. CBOWCTBA IKOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccust
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
bu6mmoreka [IOK
30 buocdepa — rmobdanpHas 3xocucTeMa 3eMiIn 1 https://m.edsoo.ru/863ebb5e
bubmuoreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emiu 1
bu6mmorexka [IOK
33 [Tpomexyrounas atrectanus. KoHTponbHas padoTa 1 https://m.edsoo.ru/863ebale
CocylecTBOBaHUE MPUPOJIBI U YEITOBEYECTBA
34 O60061menne Tembl «Co00IIeCTBa M SKOJIOTHICCKHE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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MMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsieMble mpeAMeTHbBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro 001ero
o0pa3zoBaHust

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HayYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPa M HAyYHOIO MHPOBO33PEHHS; O BKJIAZC POCCHMCKHX M 3apyOexHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; PYHKIIMOHAIBHON TPAMOTHOCTH Y€JIOBEKA JUIS PEIICHUS dKU3HEHHBIX 3a7a4

YMeHue pacKphlBaTh COJEpkKAHUE OMOJIOTMYECKUX TEPMHHOB U MOHATUH: XKHU3Hb, KJIETKa, OpraHu3M; Meradbosin3Mm (oOMeH
BEUIECTB U MpEBpallleHUe »DSHEpPIruu), TIOMEOcTa3 (CaMOpEeryssius), YypOBHEBas OpraHu3alus >KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PEeNpOYKIIMsI), HACIEICTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE

YMeHue uznaraTte OMOJIOrHUYECKUE Teopuu (KJIETOYHAs, XPOMOCOMHAs, MyTallMoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u ydeHus (0 IEHTpaX MHOTOOOpa3usi M TMPOUCXOXKICHHS KyIbTypHbIX pactenuid H.M. Basuiosa),
OIPEAEIIATh I'PAHUIIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM

YMmenue BJIaACTb MCTOAAMHU HAYYHOI'O IIO3HAHUA B Oouosioruu (Ha6JIIOI[eHI/Ie U OIMCAHHUC XUBLIX CUCTEM, IMPOLIECCCOB U
HBJ'IeHPIfI; opraHuszanus U MpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUIKCHUC THIIOTC3bI; BBIABJICHUC 3aBUCUMOCTU
MCKAY UCCICAYEMBIMH BCINYNHAMU, 00BsACHEHHE MOJIYUYCHHBIX PE3YJIbTAaTOB, UCIIOJb30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TCOpI/Iﬁ
" 3aKOHOB; YMCHHUC NCJIATh BHIBOJAbLI HA OCHOBAHUH ITOJTYUCHHBIX pe3y.]'IBTaTOB)

YMeHue BbIJIENATh CYIIECTBEHHbIE IPU3HAKN BUPYCOB, KJIETOK MPOKApUOT U 3YKapuOT, OJJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OPTraHU3MOB; OCOOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB M MIPEBPALIECHUS SHEPTUU B KIIETKE, (POTOCHHTE3A, MIIACTHYECKOTO U
HHEPreTUIecKoro oOMeHa, XeMOCHHTEe3a, MUTO03a, MEi03a, OIUIOOTBOPEHHS], PA3MHOXKEHUS, UHAUBUIYaTbHOTO Pa3BUTHS
opraHu3Ma (OHTOTeHe3)

YMeHue NpUMEHSTh NOJyYeHHbIE 3HAHUS ISl OOBSICHEHHS OMOJOTMYECKHX MPOLIECCOB U SBICHMM, IS MPUHITHS
NPAaKTUYECKUX PpEIIeHWH B TOBCEJAHEBHOM JXU3HU B IENsIX obOecrieueHHst O€30MacCHOCTH CBOErO 370POBBbS M 30POBBS
OKpYXKaloIIMUX JIIOJIeH, COOJMIOJEHUS HOPM TPaMOTHOTO IOBEACHMSI B OKpYXKalOIIeHd NPUPOTHON cpefe; MOHUMaHHe
HEOOXO/MMOCTH HUCHOJb30BAHUS JIOCTH)KEHUH COBPEMEHHOM OMoNoruM u OMOTEXHOJIOTHH Ui  palloHaIbHOTO
MPUPOIONOIB30BaAHUS

YMeHue peniath 3JeMEeHTapHbIC TEHETUYECKUE 3a/1aul Ha MOHO- U JUTHOPUIHOE CKPEIMBAHKE, CICTIIICHHOE HACIICI0BAHNUE;
COCTABJIATh CXEMbI MOHOTHOPHUIHOTO CKPEIUBAHMSI JUIS IPECKa3aHMsI HAClIeI0BaHMsI IPU3HAKOB Y OPraHU3MOB

YMeH#He BBIMTOIHATH JTAOOPATOPHBIE M MPAKTUYECKHE Pa0OThI, COOJI0aTh MIpaBUa MpH paboTe ¢ y4eOHBIM 1 Ja00paTOPHBIM
o0opynoBaHueM

YMeHHe KPUTUYECKH OLIEHMBAaTh W HWHTEPIPETHPOBATH HH(POPMAILUIO OHUOIIOTHYECKOTO COJAEPKaHMs, BKIIOYAIONIYIO
NICEBJOHAYYHbIE 3HAHUS W3 Pa3IuyHbIX UCTOYHMKOB (CMMU, HayuyHO-MOMYJNsipHBbIE MaTepHalibl); 3TUYECKUE ACHEKTHI




COBPCMCHHBIX I/ICCHGHOBaHI/Iﬁ B 6PIOJIOFI/IPI, MCOUIINHE, OMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHHUS, 0000mas OWONOTHYECKYI0 HH(POPMALUIO W3
HECKOJIBKHX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BATh IIOHATHIHHBIH ammapar OuoIoriu

11 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl CpeIHero o01ero
o0pa3oBaHus

1

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJM OMOJIOTHU B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUH
COBPEMEHHOM €CTEeCTBEHHO-HAayYHOW KapTHHBI MHpa M HAy4YHOI'O MHUPOBO33PEHHUS; O BKJIAJE POCCHUMCKHX U 3apyOesKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (HYHKIIMOHATILHON TPAMOTHOCTH YeJIOBEKA ISl PELICHHUS )KU3HEHHBIX 3a/1a4

YMeHne packpbIBaTh CofepkaHne OMOTOTHYECKUX TEPMUHOB M ITOHATUI: BT, TIOMYJISIIHS, TEHOPOH, YBOIOUS, TBIKYIINE
cuibl ((pakTOphl) IBOTIOLUHU, MPUCIOCOOIEHHOCTh OPraHU3MOB, BHJI000Pa30BaHUE, IKOJIOTUYECKUE (PAKTOPBI, IKOCHUCTEMA,
IPOIYIIEHTHI, KOHCYMEHTBI, PEAYLICHTHI, IS MUTAHUs, SKOJIOTHYecKas MupaMmuia, OuoreoneHos, bnocdepa

YMenue uznarate Ouojgornyeckue Teopuu (dBosorimonHas teopus Y. JlapBuHa, CHHTETUUECKAsT TEOPHS SBOJIOLINH ), 3aKOHBI
U 3aKkoHOMepHOCTH (3apojsiieBoro cxoactsa K.M. bapa, uepenoBanus riaBHbBIX HampaBieHHH u mytei sBomonuu A.H.
CesepiioBa, yuaenus o 6uocdepe B.M. BepHaackoro), onpenesiTh IpaHULbI X IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BafieTb METOJaMU Hay4yHOI'o MO3HaHUS B OMosornu (HAOJIOAEHUE W OINUCAHHE JKUBBIX CHUCTEM, MPOLECCOB U
SBJICHUM; OpraHu3alys U MpOBeJeHUE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bI; BBISBICHHE 3aBUCHMOCTHU
MEXy UCCIIEAYEMBIMU BEIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX PE3yIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHATUH, TEOPUI U
3aKOHOB; YMEHHE JIeJIaTh BbIBOIbl HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB)

YMeHue BBIIENATh CYIIECTBEHHbBIE NPU3HAKK CTPOCHUS OMOJOTMYECKHMX OOBEKTOB: BHUJOB, MOMYJSALUH, MPOIYLIEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OHOI€OLIEHO30B U OJKOCHUCTEM; OCOOEHHOCTH IIPOLECCOB HACIEICTBEHHOH W3MEHUUBOCTH,
€CTECTBEHHOr0 0TOOpa, BHI000pa30BaHMs, MPUCIOCOOIEHHOCTH OpPraHU3MOB, ACHCTBUS HKOJOTMUYECKUX (PAKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB M IIOTOKA DHEPrUU B IKOCHCTEMaxX, aHTPOIOTEHHBIX M3MEHEHUH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHue npUMEHATh IMOJIyYeHHblEe 3HAHUS s OOBSCHEHUS OMOJOrMYeCKHUX TPOIECCOB U SBJIEHUM, IS MPUHATHUSA
NPAaKTUYECKUX pPEIICHUH B IMOBCEJTHEBHOM JXU3HU B IIeNsAX oOecredeHus Oe30MacHOCTH CBOETO 3JI0POBbSI U 3JI0POBbS
OKpPYKAaIOIIMX JIIOJIel, COOMIOAEHUS HOPM TPaMOTHOrO IIOBEACHUS B OKpPY)KAIOLIeW MNPUPOJHONW Cpele; MOHUMaHue
HE00XO0IMMOCTH MCIIOJIb30BaHUS JOCTH)KEHUIH COBPEMEHHOM OMOJIOrUHU ISl pallHOHAIBHOTO TPUPOAONOIb30BAHHUS

YMeHue pemiath dIeMEHTapHbIe OMOJOTHYECKUE 3aaui, COCTABIIATH CXEMBI MIEPEHOCA BEIIECTB M DHEPTHH B YKOCHUCTEMAaX
(e mUTaHus)

YMeHue BbIIOMHATE Ja00paTOpHbIE U MpaKTU4YeCKHe padoThl, COONMI0AATh MpaBuiia Mpu padoTe ¢ yueOHbIM U JIaOOPaTOPHBIM
00opyoBaHEM




YMeHHe KpPUTHYECKH OLEHHBAThb M WHTEPHPETHPOBATH HHPOPMAILUIO OHOJOTHYECKOTO COACPIKaHUS, BKIIIOYAIOIILYIO

9 IICEB/IOHAYYHBIC 3HAHMS U3 PA3IMNUHBIX UCTOUYHHKOB (CMU, Hay4dHO-TIOMyJIsIpHBIC MaTepHaibl); pacCMaTPUBATh IJI00ATbHBIC
IKOJIOTUYECKHUE MPOOIEMbI COBPEMEHHOCTH, (HOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO TIO3UIUIO
10 YMeHue co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHHUS, 0000mas OuoJIOrHYecKylo HH(POPMALUIO U3

HECKOJBKHUX UCTOYHUKOB, I'PaMOTHO HCII0JIb30BATh MMOHATHHHBIN alriapar OuoJIorun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 buonorus xak Hayka
11 Buonornss — nHayka o xuBod mnpupoxae. Ponp Ouomoruum B (OpMHUPOBAHMM COBPEMEHHOW HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTHYECKMX HAYK
19 MeTtoapl TO3HAaHUS JKUBOW MpHPOIBl (HAOMIONEHHE, AKCIEPUMEHT, OINMUCAHWEe, H3MEpEeHHe, KiIacCUpUKAIMI, MOJEIUPOBAHUE,
CTATUCTUYECKass 00padOTKa JaHHBIX )
2 JKuBble cucTeMbl U UX OpraHU3aLuUs
2.1 JKuBble cucreMbl (OMOCHCTEMBI) Kak MpeaMeT u3yueHnus ouonoruu. CBoiicTBa GMocucTeM U X pasHOOOpasue
29 YpoBHH  oOpraHuzaliii  OMOCUCTEM:  MOJICKYJSIPHO-TEHETHYECKHM, KJICTOYHBIA, OpraHU3MEHHBIA, MOMYISIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH, OMoC(epHbIi
3 XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH
31 XHWMHUYECKUN COCTaB KIETKH. XUMUYECKHAE JJIEMEHThI: MAaKpOJIEMEHTHI, MUKPOIEMEHThI. Boa 1 MuHepaibHble BemecTBa. OyHKIMK
BOJIbl U MHUHEPAJIbHBIX BelIEeCTB B KieTke. [loanepkanue ocMoTHYeCKOro b6agaHca
benku. CoctaB u cTpoeHHe O€NKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OenkoB. He3zamMeHuMble U 3aMEHHMbIE AMHHOKHCIIOTBHI.
AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl OEIKOBON MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUHAs U YETBEPTUYHASI CTPYKTYpa).
3.2 Xumudeckue cBoicTBa 0enkoB. buonorndeckue GyHKINN OEITKOB.
®epmeHThl — Onosoruueckue karanuzatopbel. CTpoeHue (epMeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas crenuduuHocTs. KodepmeHTsI.
Buramunbl. Otanuns GepMeHTOB OT HEOpPraHMYECKHUX KaTalu3aTopOB
VYrneBonapl: MOHOcaxapuabl (TIOK03a, pubo3a W JAE30KCHpHO03a), aucaxapujibl (caxaposa, JIaKTo3a) W ToJIcaxapuabl (Kpaxmall,
33 [JIMKOTEH, LIeJUT0103a). buonornyeckue GyHKINN YrieBOIOB.
Jlunuaer: Tpurauuepuabl, crepouabl, Gochonunuasl. ['mapodunsHo-ruApodoOHBIE CcBOMCTBAa. buomornyeckue (GyHKIUU JTUIUAOB.
CpaBHeHUE YIriIeBoJI0B, OEITIKOB U JIMNUOB KaK HCTOYHUKOB SHEPTUHU
34 Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasr — MoHOMepbl HykiienHOBBIX KucioT. Ctpoenue u ¢ynkuun JJHK. Crpoenue u
¢byakuun PHK. AT®: ctpoenne u GpyHKImu
3.5 [{uronorust — Hayka o kietke. Kiierounas teopus. Meroasl n3y4eHus KIETOK
36 Knerka kak nienioctHast )xuBas cucrema. O01ue npu3sHaky KJIETOK: 3aMKHYTasi HapykHas memOpana, monekyisl JIHK kak renernueckuit
ammapar, cucreMa cuHTe3a Oenka
37 Tunsl KJIETOK: 2yKapHoTHYecKas U Npokapuotudeckas. OCOOEHHOCTH CTPOECHUS MPOKApHOTHYECKOW KieTku. KierouyHas creHka
Oaktepuii. CTpoeHne 2yKapuoTUdecKoi kieTku. OCHOBHBIE OTIHYHUS PACTUTEIHHOMU, JKUBOTHOM U TPUOHON KIETKU
38 IToBepxHOCTHBIE CTPYKTYPBI KIETOK — KICTOYHas CTCHKA, IIMKOKAIMKC, MX ¢bynkn. Ilnazmatuueckass memOpana, e€ cBOiicTBa U
¢ynkuy. [uronnasma u e€ opraHonasl. OgHOMEMOpaHHbIE OpraHOUABI KJIETKH: 3HaomIasmarnueckas cetb (OI1C), anmapar ['ombaxku,




3.9
3.10

T30CcOMBI. [TosyaBTOHOMHBIE OPraHOW/IbI KJIETKH: MUTOXOHIPUH, TuIacTUbl. [Iporcxoxkienue MUTOXOHAPUN U TutacTu. Buasl muiactu.
HememOpanHbie opraHou/ bl KJIETKH: pHOOCOMBI, KIIETOYHBIN LIEHTP, PECHUYKH, KTYTHUKH. OYHKIIMK OPTaHOUIOB KJIETKH. Bkitouenus

SAnpo — peryasTopHbli HeHTp KiIeTKu. CTpoeHue sijipa: siaepHasi 000J104Ka, KapuoIjia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI
TpaHcmopT BeliecTB B KJIETKE
KusznenestenbHOCTh KIETKU

4.1

OOMeH BemecTB, WM METaboIu3M. ACCUMUIISIINA (TUIACTHYECKUI OOMEH) M TUCCUMMIIALUS (HEPreTUYeCKHii 0OMeH) — JIBE€ CTOPOHBI
eIMHOro mpomecca Meradonu3ma. Tumbl oOMeHa BeIIecTB: aBTOTPOGHBINA U rerepoTpodHbIi. Ponb ¢epMeHTOB B 0OOMEHE BEIIECTB U
IPEBpaIICHUH YHEPTUU B KIETKE

4.2

®dorocunTte3. CBeroBas u TeMHoBas (as3wl porocuHTesa. Peaknmu dporocunrreza. dddekruBHOCTL hoTOCHHTE3a. 3HAUYEeHUE (DOTOCHHTE3a
JUTSE )KU3HU Ha 3emuie. BrnusHue yciaoBuii cpenibl Ha GOTOCHHTE3 U CLIOCOOBI MOBHIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.
XemocuHTe3. XeMOCHUHTE3UPYIOIIHe OakTepun. 3HAYCHUE XEMOCHUHTE3a JIJIsl ’KU3HHU Ha 3emMIie

4.3

OHepreruyeckuii oOMeH B KieTke. Paciienienne BeecTs, BbIICICHUE U aKKYMYJIMPOBAHUE SHEPTUU B KIIETKE. DTalbl SHEPreTHUECKOTI 0
obmena. ['mukonu3. bpoxkenune u ero Buabl. KHCIOpOgHOE OKHCIICHHE, WU KIETOYHOE AbIxaHue. DPPEKTUBHOCTh IHEPTrETHUYECKOTO
oOmeHa

4.4

Peaknuu matpuunoro cuntes3a. ['enernyeckas uadopmanus u JJHK. Peanuzanus reHernueckoit nadopmanuu B KiIeTke. | eHeTHIecKuii
Ko u ero coiicTBa. Tpanckpunius — matpuunbslii cuaTe3 PHK. Tpancnsuus — 6uocunte3 6enka. KogupoBanue amuHokucinot. Pomib
pubocom B OMocuHTE3€e Oeska

4.5

5.1

Heknerounsie ¢opmbl ku3Hu — Bupycbl. Hcropust otkpeitust BupycoB (/.M. VIBaHoBckuit). OCOOEHHOCTHM CTPOEHHSI H
JKU3HENEATENIbHOCTH BHUpPYcOoB. bakrtepuodaru. bone3num pacteHuid, >KMBOTHBIX U 4YEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc
umMmyHoedunura yenoseka (B1Y) — Bozoyaurens CIIN/Ia. [Ipodunaktruka pacnpocTpaHeHUs: BUPYCHBIX 3a001€BaHU

Pa3MHOKEHNE ¥ MHIMBUIYAIIbHOE PA3BUTHE OPraHU3MOB

Knerounslii UK, UM KU3HEHHBIN 1MKIT KIeTkU. MHTepdaza nu mutos. [Iponeccel, mporekatomue B uHTepdaze. Permukanus — peakuus
matpuyHoro cunteza JIHK. Ctpoenune xpomocom. XpoMOCOMHBIH HaOOp — KapHOTHUIl. JMIIOMIAHBIA M TaluIOUAHBIA XPOMOCOMHBIE

Habopel. Xpomatuabl. L{uTomoruueckue OCHOBBI Pa3MHOKEHUS M HHAMBUYAIbHOTO Pa3BUTHS OPTraHU3MOB.
Henenne knetkn — muto3. Ctagun muto3a. [Iporeccel, mpoucxoasimme Ha pa3HbIX CTaaUsIX MUT03a. bHOIOrn4ecKnid CMBICI MUTO3a

5.2

q)OpMI)I Pa3MHOXKCHHA OPraHU3MOB: OecroJioe U MOJIOBOE. BI/I)II)I OecrmoJioro PASMHOXKCHUA: ACICHUC HAABOC, IMMOYKOBAHUC OOHO- U
MHOTI'OKJICTOYHBIX, CHOp006p33OBaHI/IC, BCICTATUBHOC PA3MHOXKCHHUC. I/ICKYCCTBCHHOG KIIOHUPOBAHUC OPTaHHU3MOB, €TI0 3HAYCHUC IJIA
CCJICKIIMH

5.3

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOJIOTO.
Meiio3. Cramuum wmeito3a. Ilpoueccsl, mnpoucxonsume Ha craausx wmeio3a. [loBenmenune xpomocoM B Meiose. KpoccuHrosep.
buosiornueckuii CMbICT U 3HaYEHUE Mei03a

5.4

['ameTorenes — mporecc 0O0pa3oBaHUS TOJOBBIX KJIETOK y >KHBOTHBIX. [l07OBBIEC jKene3bl: CEMEHHHMKH W suyHUKH. OOpa3oBaHue
pa3BUTHE TIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u/l, SIMIEKIeTKa) — criepMaToreHe3 u oorene3. OCOOCHHOCTH CTPOCHHUS SIMIIEKIETOK U
criepmaro3ouoB. OmnogorBopeHue. [lapreHorenes

5.5

WnauBuayanbHOe pa3BuTHE (OHTOTeHe3). OMOpUOHATIBHOE pa3BUTHE (AMOpHOTeHe3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TTO3BOHOYHBIX




KUBOTHBIX: JpoOjeHue, racTpyisinus, opranoreHes. [locramOpronansHoe pazButue. THUITBI TOCTIMOPHOHATIBLHOTO PA3BUTHS: MPSMOE,
HenpsaMoe (JIMYnHOYHOE). BiusiHue cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOACTBA.
Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHS

HaCJIGI[CTBeHHOCTb 1 UBMCHYUBOCTHb OPraHM3MOB

6.1

[Ipenmer u 3anaun reHeTuxu. Mctopus pa3BuTus reHETUKU. BKitag pocCUIiCKUX U 3apyOeKHbBIX YUEHBIX B pa3BUTHE I€HETUKU. MeTobl
IeHETUKU (TMOPUAO0IOINYECKUN, IUTOI€HETHUECKUH, MOJIEKYJIApHO-TeHeTHUecKuil). OCHOBHbIE TeHeTHYEeCKHEe MOHATUA. ['eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKpEIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH Hacle0BaHMs IPU3HAKOB, ycTaHoBieHHbe I'. Mennenem. MoHOruOpuaHoe ckpeluBaHue. 3aKOH €AMHOO00pasus
ruOpuI0B TIepBOro mokoseHus. [IpaBuio HOMHHHMPOBaHUS. 3aKOH pacUIeIUIeHHs NpU3HAKOB. I'mmore3a uyuctoTsl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpupHoe CKpelmMBaHWe. 3aKOH HE3aBUCHMOTO HACJIEOBAaHUS TPHU3HAKOB. LlUToreHeTwyeckrue OCHOBBI JAUTHOPHIHOTO
CKpelLIMBaHUs. AHAIM3UpYIOllee cKpelrBanue. Vcnoiap30BaHne aHaIM3UPYIOLIEro CKPEeIMBaHus JUIsl ONpeieTIeHNs TeHOTUIIAa 0COOH

CuernneHHoe HacieqoBaHue npu3HakoB. Pabora T. MopraHna mo cremnjieHHOMY HaclleJJOBaHHIO TeHOB. HapyliieHue ciiemnyieHusi TeHOB B
pe3ysibTare KpOCCUHIoBepa. XpOMOCOMHas TEOPHUsl HACIEICTBEHHOCTU. | eHeTuYecKre KapThl.

['eneruka mona. XpoMOCOMHOE OMpeiesieHne moJia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIe U reTepOoraMeTHbIE OPraHUu3MBI.
HacnenoBanue npu3HakoB, CIEMJIEHHBIX C I10JI0OM

6.4

W3meHunBoCTh. BHIbl M3MEHUMBOCTU: HEHACIEACTBEHHAs M HacleACTBEHHasd. Poib cpenbl B HEHACIEACTBEHHOM W3MEHUYMBOCTH.
XapakTepucTUKa MOAU(PUKAIMOHHON HM3MEHYMBOCTH. BapuallmOHHBIM psJ M BapualMOHHAas KpuBasd. Hopma peakuumu npusHaka.
KonunuecTBeHHbIE U KaueCTBEHHbIE IPU3HAKU U X HOpMa peakiuu. CBolcTBa MOAN(PUKALMOHHON N3MEHYMBOCTHU

6.5

HacnencrBennasi, wiM reHOTUIIMYECKas, MU3MEHUYMBOCTh. KomMOWHaTHMBHAs M3MEHUYMBOCTH. Melo3 W TOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHOM M3MeHUMBOCTH. MyTaliMoHHast u3MeHuUnBocTh. Knaccudukaius MyTanuil: reHHble XpOMOCOMHBIE, TeHOMHBIe. YacToTa
U IpUYUHBI MyTalui. MyTarenHble pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HacieacTBeHHOM n3menunBocty H.W. BaBunosa

6.6

l'eneruka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKA: TE€HEAJOTMYecKuil, OJIM3HELOBbIH,
[IUTOI€HEeTHUUECKUH, OHOXMMUYECKUH, MOJeKyIspHO-reHeTndeckuii. COBpeMEHHOE OIpe/eleHne TEHOTUIA: IOJHOT€HOMHOE
CEeKBEHHpOBaHME, T€HOTUIIMpPOBaHMWE, B TOM uucie ¢ nomombto [1[[P-ananusza. HacnenctBeHHble 3a0ojieBaHUsI 4eIOBEKA: TE€HHBIE
60s1e3HM, OOJIE3HHM C HACJEJICTBEHHOH NpenpacroyioKeHHOCThI0, XpOMOCOMHbIe 0oje3HH. ComMaThdeckre W T'eHepaTUBHBbIE MYTAllHH.
[Tpunumnel 310poBOro oOpa3a KU3HU, JUATHOCTHKH, NPOGWIAKTUKUA U JIEYeHHs] TeHEeTH4YecKux Oose3Hell. Meauko-reHeTnyeckoe
KOHCYJIFTUpPOBaHME. 3HaU€HUE MEAUIIMHCKOM IeHETHUKH B MPEIOTBPAILEHUH U JICUEHUU TeHETUYEeCKHX 3a00JIeBaHUi yeoBeka

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekuusi Kak Hayka W TpoIEcC. 3apoKICHUE CEIeKUMH U aoMmecTukanusg. Ydyenue H.M. BaBuioBa o IeHTpax NPOUCXOXKACHUSA U
MHOT000pa3us KyIbTypHBIX pacTeHUl. LIeHTpbl MPOMCXOXKACHUS JOMAITHUX KUBOTHBIX. CopT, Mopo/a, mTaMmm

CoBpeMeHHbIE METOABI celeKIMU. MaccoBbI U MHIUBUAYaAJIbHBIH OTOOPHI B CENEKLUU pacTeHU M KHUBOTHBIX. OlLIEHKa SKCTephepa.
bnuskoponcTBeHHOe ckpeuruBanue — UHOpuAMHT. Yuctas nunHug. CKpellMBaHUWE YHCTHIX JIMHUHN. ['ereposuc, uan rulpuaHas cuia.
Hepoacteennoe ckpemuBanue — ayrOpunuar. OtaanéHHas ruOpuauzanus U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 U IMOJy4eHHE
HOJIMIUIONAOB. JIOCTHKEHHS CENEKIUN PACTCHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB




7.3

11 KJIACC

Kon
1

11

1.2

1.3

1.4

buotexHonorust kak oTpaciab Npou3BOACTBA. [ 'eHHast nHKeHepust. DTansl co3aanus pekomounanTHou JJHK u TpancrenHsix opranu3mos.
Kierounas mnxkenepus. Kierounsle KynbTypbl. MHUKPOKIOHAJIBHOE Pa3MHOXKEHUE pacTeHUU. KiloHMpoBaHME BBICOKOIPOIYKTUBHBIX
CENIbCKOXO03SHCTBEHHBIX OPraHU3MOB. JKOJIIOTHYECKHE U 3THUecKue npodsembl. ' MO — reHeTndecku MOIM(UITMPOBAHHBIE OPTaHU3MBI

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
DBOIOIMOHHAs OHOJIOTHS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa HBOJIONKMH. [lalcOHTONIOTHYECKUE: TOCIICAOBATEILHOCTh TIOSBICHHUS BHUIOB B TAJICOHTOJOTHYECKOW JICTOIHCH,
nepexoaHbie Gopmbl. broreorpadudeckue: cXoacTBO U paznune GayH U GIop MAaTEPUKOB U OCTPOBOB. IMOPHOIIOTHYSCKHE: CXOJICTBA
U paznuuus HIMOPHOHOB pa3HBIX BHUAOB TMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
PYAUMCHTAPHBIC OpPraHbl, aTaBU3MBI. MOHGKYJIﬂpHO-6I/IOXI/IMI/I‘-ICCKI/IGI CXOACTBO MEXaHU3MOB HACICACTBEHHOCTU W OCHOBHBIX
MeTa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB

OpomonmonHas teopust Y. [lapsuna. [Ipeanocbuiki BOZHUKHOBEHUS JapBUHU3MA. [IBMKYIIME CHIIBI BOJIIONHMH BUIOB O JapBuUHY
(M30BITOYHOE pPa3MHOKEHHE TPU OTPAHMYCHHOCTH PECYpCOB, HEONpeAei¢HHAas W3MEHYMBOCTh, OOpbba 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

CuHTeTH4uecKas TCOPpHS 3BOJIOLUA (CTQ) 1 OCHOBHBIE €€ MOJI0KECHUS. MI/IKPOBBOJHOLII/ISI. HOHYHHHI/IH KaK €IWHHUIIAa BUJAa U 39BOJIFOITNN

JBwxyume cuibl (dakTopbl) SBOJIOLMM BHJIOB B Hpupoge. MyTalMOHHBI Ipolecc U KOMOMHATUBHAS W3MEHYHMBOCTD.
[TonynsimonHble BOHBI U apeld reHos. M3onauus u murpanus. EctecTBeHHbIN 0TOOp — Hanpasisiomuil Gpaxkrop 3Boironuu. Gopmel
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB KakK pe3yibTaT 3Bodronuu. llpumepsl mnpucnocobieHuil y opraHusmoB. ApoMopdo3bl U
UINO0AJaNTALNH.

Bun u BunoobpazoBanue. Kpurepun Bujga. OcHoBHBIE (hOopMBbI BUI000pa30BaHusi: reorpaduyeckoe, SK0JIOrHuecKoe

1.5

MakponsBosnrorus. @opMbl IBOJIIONUH: (hUSIeTHYECKast, TUBEPTeHTHAs, KOHBEPTeHTHasl, mapasuiesbHas. HeoOpaTuMoCTh 3BOITIOIIMHI

2.1

2.2

Bo3HukHOBEHME U PAa3BUTHC )KU3HU HA 3emite

JloHayuHbIe MIPEeNCTaBICHUS O 3apOXKICHUHU KU3HU. HaydHble THUIIOTE3bl BOSHUKHOBEHUS KU3HU HA 3emiie: abuoreHes u maHcriepMusl.
XuMudeckasi dSBOJIONUS. OJKCIEPUMEHTAIBHOE TMOJATBEPKACHUE XUMHUYECKON »HBOMIONMH. HadanbHbIe STanbl OHOJIOTHYECKOM
sBomtonud. ['unoresa PHK-mupa. [lepBbie kineTku u ux sosonus. DopMupoBaHrue OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB

Pa3Butne xn3Hu Ha 3emuie o 3paMm u nepuoaam. Karapxeil. Apxeiickas u npotepo3oiickas 3psel. [laneo3olickas 3pa U €€ epuoabL:
KeMOpHIiCKull, OpAOBUKCKUH, CUITYpUHCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIH, epMcKUil. Me3030iickas spa U e€ mepuo/ibl: TPUacOBBIM,
FOPCKHI, METIOBOM.

KaitHo3oiickasg 3pa m €€ neproibl: MaJECOr€HOBBIM, HEOI€HOBBIM, AHTPOIOTECHOBBIN. XapaKTEPUCTUKA KIMMaTa W TIeOJIOTMYECKHX
nporieccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU PACTUTEIFHOIO M KMBOTHOTO Mupa. ApoMop¢o3bl y pacTeHuil u >KUBOTHBIX. IlosiBneHue,
pacLBET U BBIMUPAHUE TPYIII KUBBIX OPTraHU3MOB




2.3

Cucrema OpPTraHU4YC€CKOIo0 MHUpa KakK OTpaXKCHUC 3BOJIIOLIUHA. OCHOBHBIC CUCTEMATUUYCCKHUE T'pyHIibl OpraHu3mMoB

OBonronus 4enoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BUTHE IpeAcTaBlIeHUN O NPOMCXOXKJIECHUU dYeloBeKa. MeToasl H3ydeHHs
aHTpororese3a. Cxo/JICTBa U pa3INyus YeI0BeKa M )KUBOTHBIX. CHCTEMATHYECKOE MTOJI0KEHUE YETIOBEKa.

24 JBmwxyue cuisl (pakropsl) anTponorenesa. HacineacrBeHHas H3MEHUYMBOCTh U €CTECTBEHHBINH 0TOOp. OOIIeCTBEHHBIH 00pa3 )KHU3HH,
W3TrOTOBJICHHE OPYAUM TPYZAa, MBIIIIJICHHE, PeUb
OCHOBHBIE CTaJMM W BETBH DSBOJIOLMM YEJIOBEKA: AaBCTpaJONUTEKH, YesnoBek yMmenslii, YemoBek mnpsaMoxonsmui, Yemosek
2.5 HeaHJiepTanbckuid, Yemoek pazymHblid. Haxonku nCKOmaeMbIX OCTAHKOB, BpeMs CYILIECTBOBAHUS, 00JacTh pacpoOCTpaHEeHUs, 00bEM
TOJIOBHOT'O M0O3ra, 00pa3 >KM3HU, OPYAUS
Yenoseyeckue pacsl. OCHOBHBIE OOJBIIME pachl: €BpONECOUAHAs (€BpasuiicKas), HErpo-aBCTPAJIOMAHAs (3KBAaTOpHAIbHAA),
2.6 MOHTrOJIOUHAs  (a3uaTcCKo-aMepHKaHCKas). YepThl MPUCHOCOONIEHHOCTH TMPEACTABUTENECH YENOBEYECKHMX pac K  YCIOBHUSM
CylecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma
3 Opranu3Mbl 1 OKpyKarolas cpeaa
31 DKoJorus Kak Hayka. 3a/ladyd U pa3/elibl SKOJIOrMU. MeToabl 3KOJIOrM4YEeCKUX UCCIeN0BaHUN. DKOJOrH4eckoe MUpoBo33peHue. Cpebl
0oOWTaHUSI OPTaHU3MOB: BOJHAsI, HA3€MHO-BO3AYIIIHASL, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs
32 Okonoruueckue ¢akropsl. Knaccuduxarms skonornyeckux (akTopoB: abHOTHYECKHE, OMOTHUYECKHWE U aHTPOIOreHHble. JlelicTBue
HKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI
33 Abunotnyeckue GpakTophl: CBET, TEMIEpaTypa, BlIakHOCTb. Poronepruoansm. [IpucnocobiaeHuss OpraHu3MoB K JeHCTBUIO0 aOMOTHYECKUX
' ¢akTopoB. buonornueckue puTMbI
buotnueckue Gaktopsl. Buibl OMOTHYECKHX B3aMMOACHCTBHIA: KOHKYPCHIIHSI, XUIITHUYECTBO, MTAPa3uTH3M, MyTYaJIi3M, KOMMEHCAITH3M
3.4 (HaxeOHMYEeCTBO, KBapTUPAHTCTBO), aMEHCAU3M, HEeUTpanu3M. 3HaueHHE OMOTHYECKUX B3aWMOJACUCTBUU IJSl CYIIECTBOBaHUS
OpPraHU3MOB B PUPOJHBIX COOOIIECTBAX
35 DKOJIOTHYECKHE XapaKTepUCTUKU monyiasuuu. OCHOBHbIE TIOKa3aTeNM MONYJSLUU: YHCIEHHOCTh, IIJIOTHOCTb, POXKIAEMOCTb,
' CMEpPTHOCTb, IPUPOCT, MUTpaIusl. JJuHAMUKA YUCIEHHOCTH TOMYJISIIIUU U €€ PeryIIsIIIus
4. Coo0r111ecTBa U HKOJIOTHYECKUE CHCTEMBbI
41 Coo0riecTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBasi, MPOCTPAHCTBEHHas, Tpoduueckas (muiieBas). Bumsi-
noMuHaHTEL. CBsI3U B OMOIIEHO3€E
DKonorndeckue cucteMbl (3kocuctemsbl). [loHaTne 00 skocucremMe m OuoreorneHoze. OYHKIIMOHAIBHBIE KOMIIOHEHTHI SKOCHCTEMBI:
42 MPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB W MOTOK HEPrHuH B dKocHcTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetu. OCHOBHBIE MOKa3aTelld SKOCUCTEMBbI: OuMomacca, MPOAYKIHSA. DKOJIOTHYECKHE MUPaMUbL:
MPOAYKIIMH, YUCICHHOCTH, OnoMacchl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTD, cCaMoperysiius, passutue. Cykieccus
IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WJIM HIMPOKOJINCTBEHHOTO JIECa.
43 AHTpPOIIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. bronornyeckoe U XO3sIICTBEHHOE 3HAYEHHE arpOdKOCUCTEM U
' YPOOIKOCUCTEM.
buopasznoobpasue kak GakTop ycToiunBocTr dKocucteM. CoxpaHeHHEe OMOJOTHYECKOT0 pa3HO0Opasus Ha 3emie
4.4 Yuenne B.W. Bepranckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa O6uocdepsl. XKuBoe BemecTBo U ero GpyHkuuu. OcoOeHHOCTH




4.5

Oouocdeprl Kak TI00AIBHOW AKOCHCTEMbI. JIMHaMUYecKoe paBHOBECHE M oOpaTHas CBsA3b B Ouocdepe. KpyroBoporsl Bemiects u
OMOTreOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yriiepoaa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBo B 6Mochepe 3eMau. AHTpOIIOreHHbIC H3MeHEHUs B Onocdepe. [ 1odanpHbIe SKOIOTHUECKHUE MPOOJICMBI.
OcHoBa parroHaIBHOTO YIPABICHHS MPUPOJHBIMU PECYpPCaMU U X UCTIONb30BaHue. JlOCTHKEeHUs OMOJIOTHH B OXpaHa MPUPOIBI



YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buosnorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., PyoroB A.M. u np.; Ilox penaknueii [Taceunnka B.B. AknmonepHoe o0I111ecTBO
«M3narenscTBO «lIpocBemenue»

* buosorus. 11 knacc. Ilaceunnk B.B., Kamenckuit A.A., Py6orioB A.M. u np.; Ilox pegakuueii [Taceunuka B.B. Akiimonepnoe o01iecTBo
«M3nparenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. buonorus (6a30Bb1it yposens). Peanmzanus @I'OC ocHOBHOTO 00111eT0 00pa30BaHus : METon4ecKoe mocodue i yunrens / E. A.
Hukwumoga, I'. }O. Cemenosa; noa pen. E. A. Hukumooit. M.: ®I'BHY «ucTtutyT ctpateruu pa3sutus oopasoanus PAOy, 2022. 170 c.: uin.
2. [IpenoaBaHre €CTECTBCHHO-HAYYHBIX MTPEMETOB B YCIOBUAX OOHOBJICHUS COJCPIKAHMsI U METOOB IIKOJIHLHOTO 00pa3oBanus (edS00.ru) 2)
[IpenonaBaHue eCTECTBEHHO-HAYYHBIX IIPSIMETOB B YCIIOBUSX OOHOBJICHHS COJICPKAaHHsI H METOOB LIKOJILHOTO oOpa3oBanus (2).pdf

3. Meroanveckue peKOMEHIAUH 110 OPraHU3alUK U TIPOBEACHUIO OMOJIOTMYECKOT0 SKCIIEPUMEHTA Ha ypokax Ouosioruu (€ds00.ru) 2) 4.
Meroanveckre peKOMEH/IAlMHU 110 OPTaHU3aLUK U [TPOBEACHHIO OMOJIOTHYECKOro KCIepUMeHTa Ha ypokax ouosoruu (1).pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. buonorus. DIeKTPOHHBIN yueOHUK

http://biologylib.ru/catalog/

2. BupryanbHast oOpa3oBartenbHas 1abopaTropust
http://www.virtulab.net

3. http://center.fio.ru/method

4. http://www.altai.fio.ru/projects/group4/potok13/site/index.htmi
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YyeT BOCHHUTATEIbHOI0 MOTEHI[HAJ1a YPOKOB
e MOOYXICHHE 00yJaIONINXCsI COOI0IaTh HAa YPOKE OOIIEIPUHSTHIE HOPMBI MIOBECHMSI, TPaBUIIa OOIICHUS CO CTAPIINMHU
(memarornueckMMu pabOTHUKAMK) U CBEPCTHUKAMU (00yYarOIIMMHUCS ), IPUHIIUTIB Y4€OHOW TUCITUTIIIMHBI 1 CAMOOPTaHU3aIliH;

e MpUBJICYECHNE BHUMAHUS 00YJarOIUXCS K IGHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKax MPeIMEeTOB, ABJICHUHN, COOBITUH Uepes:
JEMOHCTPAIHMIO 00YUYAIOIIMMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHHSI, TIPOSIBIICHHS YETIOBEKOIIOOUS 1
100pOCEepIEYHOCTH; UCTIONIB30BaHKE Ha YpOoKax HH(OpMaILMK, 3aTparuBarolieil BaKHbie COlIUaIbHbIe, HPABCTBEHHBIE, STHUECKHE
BOTIPOCHI;
® JICIIOJIb30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COAep KaHusl y4eOHOTro peameTa Uit opMupoBaHUs y 00yJarOnXcsl POCCUHCKUX
TPaJAULIMOHHBIX TyXOBHOHPABCTBEHHBIX M COIMOKYIBTYPHBIX IIEHHOCTEH Yepe3 mo100p COOTBETCTBYIOMIMX IPOOIEMHBIX CUTYAIUH IS
o0CYXKIeHHS B KJ1acce;
® UHUIIMMPOBAHUE 00CYKIACHUHN, BRICKA3bIBAHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JJMYHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM
COOBITHSIM, JIUIIAM;
® BKJIFOUCHHE B YPOK HUTPOBBIX MPOIEAYP, KOTOPBIE TOMOTAIOT MOJIEPKaTh MOTUBALIMIO O0YYAIOIIUXCS K IOTYICHUIO 3HAHUM,
HaTaKUBAHUIO MO3UTUBHBIX MEXITUYHOCTHBIX
OTHOIICHHH B KJIACCE, IIOMOTAIOT YCTAaHOBJICHUIO TOOPOXKENaTeIbHONU aTMOC(Ephl BO BpEeMs ypOKa;

e IPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (OPM PaOOTHI, CTUMYIHPYIOIIIX TTO3HABATEIILHYI0O MOTHBAIIUIO O0YJarOIINXCS;
® IPUMEHEHHE IPYNIOBOM pabOThI UM pabOTHI B Tapax, KOTOPbIE CHOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHHOW pabOThI U
B3aMMO/ICHCTBHIO C IPYTUMHU 00y4aroIIMMHUCS;
® BEIOOP U UCTIONIb30BAaHUE HA YPOKAX METO/I0B, METOAMK, TEXHOJIOTHI, OKa3bIBAIOIIINX
BOCIIUTATEILHOE BO3/ICHCTBHE HA IMYHOCTH B COOTBETCTBHUHU C BOCITUTATEIHHBIM HEAJIOM, IIEIbIO U 33]]a4aMH BOCTIHTAHUS;
® UHUIIMMPOBAHNWE U TIOAJIEP)KKA HCCIIEAOBATENILCKOM JIEATENPHOCTH MIKOJBHUKOB B (OpPME BKIIOYEHUS B YPOK pa3IHMIHBIX
UCCIIEIOBATENbCKUX 3aJIJaHU, YTO J1ae€T BO3MOXKHOCTh OOYYalOIIMMCSl MPUOOPECTH HABBIKM CaMOCTOSTEIBHOTO PEIIEHHs] TEOPETUYECKON
npoOJIeMbl, TEeHEPUpPOBaHUS W OGOpPMIICHUS COOCTBEHHBIX THIIOTE3, YBAXHTEIHHOTO OTHOUICHUS K UYKHUM HJIESIM, MyOINIHOTO
BBICTYIUICHHSI, apTYMEHTHPOBAHUS M OTCTAUBAHUS CBOEH TOUKHU 3PEHHUSI.

® YCTAaHOBIIEHUE YBaXXUTEIbHBIX, JIOBEPUTEIHHBIX, HE(OPMaIbHBIX OTHOUICHHH MEXAY YYHTENEM M YYCHHKaMH, CO3JaHHe Ha
ypOKax 3MOIMOHAIbHO-KOM(OPTHOI Cpeibl.

Cucrema oueHUBaHUA NpeaMeT 0M010THHU
OueHka yCTHOTO OTBETa yYAIIHUXCH
Otrmerka "'5" craBurcs B ciyuae:
1. 3HaHus1, MOHUMAaHUS, TTyOUHBI YCBOCHHS 00YJarOIIMMCS BCero 00bEMa MpOrpaMMHOTO MaTepHara.
2. YMeHus BBIJICJIATE TJIABHBIC ITIOJIOKCHHA B HW3YYCHHOM MaTepuajic, Ha OCHOBAHUU (baKTOB n IpUMEpoOB 0606H121TB, J€J1aTb BBIBOJHI,
YCTaHABJIMBATh MEXIIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKHU ITPUMEHSET MTOJYUYCHHBIE 3HAHHUS B HE3HAKOMOM CUTYallUH.



3. OtcyrcTBHe OMIMOOK M HENOYETOB IMPH BOCHPOU3BEIECHUU H3YYEHHOI'O MaTepualia, MPU YCTHBIX OTBETaX YCTPAHEHUE OTAEIbHBIX
HETOYHOCTEH C TIOMOIIBIO JIOTIOJTHUTEIBHBIX BOIIPOCOB YUUTEINS, COOTIOCHUE KYIbTYPhl YCTHOU peUH.

Otmerka "4":

1. 3nanue Bcero U3y4eHHOI0 MPOrPaMMHOI0 MaTepuaia.

2. YMeHUH BBIICNSATH TJaBHbIC IMOJOXKEHHS B HM3YyYEHHOM MarepHualie, Ha OCHOBAaHHUU (PAKTOB M HPUMEPOB 0000IIaTh, JeJIaTb BBIBOJBI,
yCTaHABIMBATh BHYTPUIIPEAMETHBIC CBSI3U, TPUMEHSTH MMOJTYYCHHBIC 3HAHUS HA MTPAKTHUKE.

3. HesnauurtenbHble (HErpyOble) OIMIMOKM M HEHOYETHl NMPU BOCIPOU3BEACHUM H3YUYEHHOTO MarepHualia, COOJI0JIEHHE OCHOBHBIX MPaBHII
KYJIbTYpPbl YCTHOU PEUH.

OtMmetka "3" (ypoBeHb MpEACTABICHUHN, COYETAIOIINXCS C AIEMEHTAMU HAYYHBIX MTOHSATUH):

1. 3HaHue U yCBOEGHHE MaTepHalla Ha YPOBHE MUHUMAJIbHBIX TPEOOBAHHM MTPOTrPaMMBbI, 3aTPYITHEHHUE TIPH CAMOCTOSITEIIBHOM BOCIIPOMU3BEICHUH,
HE0OXOIMMOCTh HE3HAYUTENHHOM MOMOIIY MPErno1aBaTeNs.

2. YMmenue paboTaTth Ha YpPOBHE BOCIIPOU3BEIACHUS, 3aTPYIHEHUS IIPU OTBETaX HA BUAOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuwme rpy0Ooit omuMOKH, HECKONBKHX HErpyObIX MpPU BOCIPOHM3BEACHHHM H3YyYEHHOTO0 MarepHalia, HE3HAUMTEJbHOE HECOONI0/ICHUE
OCHOBHBIX IIPABUJI KYJbTYPbl YCTHOU PEYH.

Ormetka "2":

1. 3HaHMe W YCBOCHHE MaTepHalia Ha YpOBHE HIKE MUHUMAIBHBIX TPEOOBAHHM IMPOTPAMMEI, OTACIbHBIC MPEICTABICHHUS 00 W3YYCHHOM
Marepuaie.

2. OtcyTcTBHE YMEHUM paboTaTh Ha YPOBHE BOCIIPOU3BEICHMS, 3aTPY/THEHUS PY OTBETAX HA CTaHIAPTHBIE BOIIPOCHI.

3. Hannuue HECKONbKHX TpyObIX OIIMOOK, OONBIIOTO YHWCIA HErpyObIX TMPU BOCIPOM3BEACHHHM W3YYEHHOTO MaTepuaia, 3HauUuTEeIbHOE
HECOOJII0ICHIE OCHOBHBIX MPABUII KYJIBTYPhl YCTHOHN pEUHn.

Otmerka "1'":

HET OTBETa

=

OneHka BbINOJTHEHHS MPAKTHYECKHUX (J1200paTOPHBIX) padoT.

OrMmerka "S5" craBuTcs, €C/IN yYeHUK:

1) mpaBUJIBHO OIpENENII LENb ONBITA;

2) BBINOJHWII PabOTy B IOJHOM 00beMe C COOI0IEHNEM HEO0X0AUMOM MOCIEI0BATEIbHOCTH IPOBEICHHUS ONIBITOB U M3MEPEHHIA;

3) caMOCTOSITENPHO W PALMOHAIBHO BBIOpad M MOATOTOBWI JUIS ONbITa HEOOXOAMMOE 00OpYIOBaHME, BCE ONBITHI MPOBEN B YCIOBHUSX U
pexuMax, 00ecreunBaloINX MOTyYeHUE PE3yIbTaTOB U BHIBOJIOB C HANOOJIbIIEH TOUHOCTHIO;

4) Hay4HO TPaMOTHO, JIOTHYHO OMKcai HaOI0AeHHs U cOPMYIUPOBaA BBIBOJIbI U3 ONbITA. B MpeicTaBIeHHOM OTYeTe MPaBUIILHO U aKKYpaTHO
BBITOJIHWJI BCE 3aIIMCH, TaOJIUIIbl, PUCYHKHU, TPA(UKH, BEIYUCICHHS U ClIeNajl BHIBOJIBL;

5) mposiBisSIeT OpPraHu3allMOHHO-TPYAOBBIE YMEHHS (HMOAAEPKUBAET YMCTOTY paboOyero Mecta M MOPSAOK Ha CTOJE, YIKOHOMHO HCIOJB3YET
pacxoHbIe MaTEePUAIIbI).

7) 3KCIIEPUMEHT OCYHIECTBIISIET IO IUIAHY € Y4ETOM TEXHHUKH O€30MaCHOCTH U MPaBWII pabOThl ¢ MaTEpUaIaMU U 000PYI0BaHHEM.

OrMmerka "4" craBuTCS, €CJIM YYCeHUK BBINOJHUJ TPeOOBaHUsA K oneHke "S", Ho:

1. OIBIT IPOBOJWII B YCIIOBUSIX, HE 00ECIIEUNBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHUI;



2. win OBUIO JIOIYIIEHO JIBa-TPU HEIOYETa;

3. unm He 6osee OHOM HerpyOoii OMMOKH U OJTHOTO HEJ0UeTa,

4. WM DKCTIEPUMEHT TPOBEJICH HE TIOJTHOCTHIO;

5. WM B ONTMCAHUU HAOIIOICHHUIA U3 OIBITA JIOMYCTHII HETOUHOCTH, BEIBOJIBI C/IEJaJl HETIOTHBIC.

Otmerka "'3" cTaBUTCS, €CJIH YYEHUK:

1. mpaBMIJIBHO OTIpeNeNni LENb OIBITa; paboTy BHINOIHIET MPAaBUILHO HE MEHEE YeM HAIOJOBUHY, OJHAKO 00BEM BBITIOJTHEHHOW YacTH TaKOB,
YTO IMO3BOJISET IMOJYYUTh MPABUIILHBIC PE3YJIbTAThl H BEIBOJIBI TI0 OCHOBHBIM, TPUHITUITHAIBLHO BAXKHBIM 33]]a4aM paboThI;

2. wnu noadop o0opyaoBaHUs, OOBEKTOB, MAaTEpUAIOB, a Takke PabOTHl MO Hayajay OINbITa MPOBENI C MOMOUIBIO YYHTENS, WIH B XOE
MIPOBEJICHUS OIBITA ¥ U3MEPEHUH ObLTN JIOMYIIEHBI ONTMOKK B ONTMCAHUU HAOJIOICHUH, (DOPMYIMPOBAHUHU BHIBOJIOB;

3. OIBIT MPOBOAMJIICS B HEPAIIMOHAIIBHBIX YCIOBUAX, YTO MPHUBEJIO K MOIYUYECHHUIO PE3yJIbTATOB C OOJBIICH MOTPENIHOCTHIO; WIIA B OTUETE ObUIH
JOMYIICHBI B OOIIEH CIIOKHOCTH HE 0oJiee NBYX OMIMOOK (B 3alUCSAX CAMHUII, H3MEPCHHSX, B BBIYUCICHUAX, Ipadukax, TabIMIax, cCXeMax, U
T.J1.) HEe IPUHIMITAAIBHOTO [T JaHHOW paboThl XapakTepa, HO MOBJIUSBIINX HA PE3YJIbTAT BHIITOITHEHHUS,

4. nomyckaeT rpyOyro omHUOKY B X0Jle dKCIepuMeHTa (B 00bsCHEHUH, B OPOpMIIEHUH PaOOThHI, B COOMIOICHUH MPABUJI TEXHUKH 0€30MacHOCTH
npu paboTre ¢ MaTepuagaMi U 000pyJOBaHUEM ), KOTOPAsi HCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

Otmerka "2" cTaBUTCSH, €CJIM YYCHHK:

1. He ompeaenms CaMOCTOSITENFHO IIeNb OIBITA; BBIMOJHII PabOTy HE IOJHOCTHIO, HE MOATOTOBWIJI HYXHOE O0OpYyAOBaHHE U 00BEM
BBIITOJIHEHHOW YacTH pabOThl HE TIO3BOJISIET CHIEIATh PABUIIBHBIX BHIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BRIYMCIICHUS, HAOIOICHUS IPOU3BOIMIINCH HETTPABIIILHO;

3. wu B XoJie paboTHI M B 0TYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBbIE B TPEOOBAHUAX K OlleHKe "3";

4. nomyckaet ABe (u Oosee) rpyObie OMIMOKUA B XOJ/I€ IKCIIEPUMEHTA, B O0BSICHEHUH, B 0OPMIICHHH PaOOTHI, B COOIOICHUN MPABUI TEXHUKHU
0€30IacHOCTH MU pabOTe ¢ BelleCTBAaMH U 000pPYJOBaHUEM, KOTOPBIE HE MOXKET UCIIPABUTh Jake M0 TPEOOBAHUIO YUUTEIS.

Otmetka "'1" cTaBUTCS, €CJIM OTCYTCTBYET JlabopaTtopHasi padoTa.

1. Ounenka caMOCTOSATEJbHBIX MMCbMEHHBIX 1 KOHTPOJILHBIX padoT.
OrMmerka "S5" craBuTcs, €C/IN yYeHUK:
1. BeimonHMI paboty 0e3 omKbOK U HEIOUETOB;
2) nonycTuis He 6oJee 0JTHOTO Hel0ueTa.
Otmerka "'4" cTaBuTCs, €CJIM Y4€HUK BbINOJHUJI Pa00Ty MOJHOCTHI0, HO JONYCTHJI B Heil:
1. He Gonee oHOM HETPYOOH OMIMOKK M OJHOTO HETOYETA;
2. unu He OoJee IByX HEJOUYETOB.
Otmerka "3" cTaBUTCS, €CIM YUCHUK MPABUIIBHO BBIMOJIHUI HE MeHee 2/3 paOoThbl UM JOMYCTHIL:
. He OoJiee ABYX rpyOBIX OLIMOOK;
. WK He 6oJsiee oJHOU TpyOOi M 01HOM HerpyOoit OMOKK U OHOTO HEJJ0YETa;
. WK He 6oJsiee IBYX-TpeX HerpyobIX OMIMOOK;
. WK OJJHOM HerpyOoii OIIMOKH U TpeX HEJA0YETOB;
. WIN TIpU OTCYTCTBUHU OIIMOOK, HO MPH HATMYUH YEThIPEX-MISATH HEJ0YETOB.
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Otmerka "'2" cTaBUTCS, €CJIH YYEHUK:

1. nomycTHI YMCIo OMMOOK M HEIOUETOB MPEBOCXOSIINEe HOPMY, IIPU KOTOPOU MOKET OBITh BBICTaBIIeHA OlleHKa "3";
2. WM €CIIU MPAaBUIILHO BHITIOJIHUII MEHEE TIOJIOBUHBI paOOTHI.

OtMmerka "1" craBuTCS, €CJIM OTCYTCTBYET padoTa.

OuneHka ymeHuil pemiaThb 3a1a4u

Ommemxa «5»:

B 0()OPMIJICHUHU U PEILIEHUH HET OIMOOK, 3a/1a4ya pelieHa.

Ommemxa «4»:

B 0()OPMIJICHUH U PELICHUH HET CYLIECTBEHHBIX OIMIMOOK, HO €CTh HETOYHOCTH, 3a/la4ya pelleHa.
Ommemxa «3»:

B 0(pOPMIICHUH €CTh HETOYHOCTH, JIOMYIIIEHA CYIIECTBEHHAs OINOKa B pacyeTax.

Ommemxa «2»:

MMEIOTCS CYLIECTBEHHBIE OIIUOKU B O)OPMIICHUH, IOTUYECKOM PACCYXKACHUU U PELICHHUH.
Ommemxka «1»: 3aa4a He pelieHa.

1. Ouenka TecToBbIe PadoThl (HA OCHOBE peKOMEHIAINH, npeacTaBieHHbIX B.B. [laceunuk «J{marnoctudaeckue padoTh»)
Jlna nepeBoja 0aioB B TPAIUIIMOHHYIO IIKOJIBHYIO OTMETKY UCIIOJIb3YeTCs CIEAYIOIas [IKaia:
Ommemxa «5»:eévinonneno 80-100%
Ommemka «4». evinoanerno 60-719%
Ommemxka «3»: evinonneno 40-59%
Ommemka «2». evinoanero menee 40%
Ommemxa «1»: He TPUCTYIIII K BBITIOJTHEHUIO.

1. HopMbl OLlEHKH MYJIbTHMEIUHHOM NMpe3eHTaAlUuH

CO3JJAHHUE CIIAHIOB Maxkcumanvhoe
Koiuuecmeo
oannoe
TUTYNBHBIN CHal] C 3ar0J0BKOM 5
MunumanbHoe kosnndyectBo — 10 ciaiiioB 5
Vcnonp30Banue JONOJIHUTEIbHBIX 3 hexToB PowerPoint (cMeHa ciaiiioB, 3BYK, rpaduKu) 5
Vcnonb3oBanue 3¢ pexroB aHnmamu 5
BcraBka rpadukoB 1 Tabiui 5
BbIBOJ1bI, 000CHOBaHHBIE C HAYYHON TOUKH 3pEHHsI, OCHOBAHHbIE Ha JTAHHBIX 10
Texct Xxopo1o HanucaH U chopMUPOBAHHBIE UJIEH SICHO U3JIOKEHBI U CTPYKTYPHUPOBAHBI 10
Craiiipl IpeJCcTaBJIEHbI B JOTHYECKON MOCIE0BATEILHOCTH 10
Kpacupoe odopmiieHre mpe3eHTauu 5




OBIIUE BAJLJIBI 60
OkoHuarenbHad OLICHKA:

«5» - 55 — 60 6aymoB

«4» - 45 — 54 Ganna

«3» - 30 — 44 6amna

«2» - menee 30 6amioB

«1» - 00yuaromuiics He MPUCTYHA K padoTe.

1. Ounenka mpoekTta

Tabnuna 1. KpurepnajibHoe o11leHUBaHUE POEKTA B LIETIOM.

bayer | Kputepuu u ypoBHU
Ilesienojiaranue M IVIAHUPOBAaHUE
0 Ilens HE chopMynmpoBaHa
5 OmnpezesneHa 11eib, HO He 0003HAYEeHbI YTH €€ TOCTHUKEHUS
10 OmnpezesneHa U sICHO ONKcaHa 11ejb, U IPEACTaBICHO CBA3HOE ONUCAHUE €€ JOCTHIKEHUS
Coop undopmanuu, onpeaeneHue pecypcon
0 BoJIbIIMHCTBO HCTOYHUKOB HHPOPMALIMU HE OTHOCUTCS K CYTH PabOTHI
5 PaboTa co/lepKUT OrpaHMYE€HHOE KOJIMYECTBO HH(OPMAIIMK U3 OTPAHUYEHHOT0 KOJIMYECTBA MOAXOISINX HCTOYHUKOB
10 PaboTa colepKUT AOCTATOYHO MOJIHYIO HHPOPMAIUIO, UCIIOIb30BaH IUPOKUN CHEKTP MOAXOASIIUX HCTOYHUKOB
O0ocHOBaHME aKTYAJbHOCTH BbIOOpPA, AaHAJIN3 HCIOJIBb30BAHHBIX CPEICTB
0 Bonbias gyacte pabOThl HE OTHOCUTCS K CYTH ITPOEKTA, HEAIE€KBATHO M0100paHbl UCIOJIb3YEMbIE CPEJICTBA
5 B paGoTe B OCHOBHOM JJOCTHTAIOTCS 3asiBIIEHHBIE 11€JIM, BEIOPAHHBIE CPEACTBA OTHOCUTENIBHO MOJIXOASIINE, HO HEI0CTaTOYHbI
10 Pabora nienoctHas Ha BCEM MPOTSKEHHH, BHIOpAHHBIE CPEJICTBA HCIOIb30BaHbl YMECTHO U 3()(HEKTHUBHO
AHAJIU3 U TBOPYECTBO
0 Pa3mMpblluieHus: onyucaTebHOr0 XapakTepa, He UCIO0Ib30BaHbl BOBMOKHOCTH TBOPYECKOI0 MOIX0/1a
5 EcTb NonbITKa K pa3MbIIIIEHUIO U JIMYHBIN B3IJISIT HA TEMY, HO HET CEPbE3HOI0 aHAIN3a, UCIIOJIb30BAHbI JIEMEHTHI TBOPUYECTBA
10 JInuHbIe pa3MBIIUICHUS C YJIEMEHTAMU aHAJMTUYECKOTO BbIBO/IA, HO aHAJIHM3 HEJJOCTATOYHO ITYOOKHi, HCIIOJIb30BaH TBOPUYECKUN OJIX0
15 ['mybokue pa3mblnieHus, COOCTBEHHOE BHJICHHUE W aHAJIW3 WJIEH, U OTHOIIIEHNE K HEeH
Oprann3anyus NHCbLMEHHOH 4aCTH
0 [TucpMeHHas paboTa III0X0 OPraHU30BaHa, HE CTPYKTYUPOBAHA, €CTh OMHUOKHU B 0(OpMIICHUH
5 PaboTa B OCHOBHOM ymnopsJI04€Ha, YACICHO BHUMaHHE 0()OPMIICHUIO
10 YéTkasi CTpyKTypa Bceil paboThl, rpaMOTHOE 0(hOpMIICHHE.

AHAJIN3 mpo1ecca M HNTOrOBOr0 pe3yJbTaTa




0 00630p npencranisier co00i MPOCTOH Mepeckas nopsijika padoTsl

&) ITocnenoBarenbHbI 0030p pabOTHI, aHATIU3 EJICH U pe3yibTaTa

10 VcueprnpiBaromuii 0630p paboThl, aHAIN3 LENH, Pe3yabTaTa U MPOOJIEMHBIX CUTYAIHH
JIuuHasi BOBJIEYEHHOCTH U OTHOIIIEHNE K padoTe

0 Pabora mabi10HHas1, MJIO COOTBETCTBYIOIIAsE TPEOOBAHUSIM, TPEIBSIBISIEMBIM K IIPOCKTY

5 PaboTa oTBeuaeT 60IBIIMHCTBY TPeOOBAHUMN, B OCHOBHOM CAMOCTOSITEJIbHAs

10 [TonHOCTBIO caMoOcTOsITENbHAS PabOTa, OTBEUAIOIIAs BCEM TPEOOBAHUSM.

Tabnuua 2. KputepuanbHoe olleHUBaHHUE JOKJIa/1a IPOEKTa

bayner | Kputepun u ypoBHH
KauecTBoO 10KIa12

0 Komnosuius 1oki1afa He BICTPOEHA, paboTa U pe3ybTaThl, HE PEICTaBIECHbl B IOJHOM 00bEME.

1 Komno3unus 1oknasa BEICTpoeHa; paboTa U €€ pe3ysIbTaThl IPEJCTABIECHbI, HO HE B ITOJIHOM 00bEME.

2 Komnosuius okiaga BeICTpoeHa; paboTa u e€ pe3ysnbTaThl IPEACTABICHbI JOCTATOYHO MOJIHO, HO peub HEYOeAUTEIbHA.

3 BricTpoena koMmo3unus A0KIaa, B HEM B MIOJHOM 00BEME MpeacTaBiIeHa padoTa 1 €€ pe3ylibTaThl; OCHOBHBIE MTO3UIIMU IIPOCKTA
apryMEHTHPOBaHbL; YO€AUTEIbHOCTb PEUH U YOSKIEHHOCTh OpaTopa.
O0béM 1 r1yOMHA 3HAHMI 110 TeMe

0 Jloknmagunk He 001agaeT OOIBIIUME U TITYOOKHMH 3HAHUSMU TI0 TEME; MEKITPEIMETHBIE CBSI3H HE OTPAKECHBI

1 Jloknaguuk nokasan 00Jb110i 00bEM 3HaHUH 110 TeMe, HO 3HaHUs HETJIYOOKHE; MEXIPEIMETHBIE CBSI3U HE OTPAXKEHBI.

2 Jloksiaquuk nokasas 60Jb110M 00BEM 3HAHMH 110 TeMe. 3HaHus IITyO0KHe; MEXIPEAMETHBIE CBSI3U HE OTPasKEHBI.

3 Jloxstaquuk nokasas 60JbI10M 00BEM 3HAHMI 110 TEME, 3HAHUS TITyOOKHUE; OTPaskeHbl MEXIPEIMETHBIE CBS3H.
Ileparornyeckasi opMeHTALUSA

0 Jloknmauuk mepen ayauTopueii IepKUTCS HEYBEPEHHO; PETIIaMEHT He BBIJIEPKaH, He CMOT YAep)KaTh BHUMAaHUE ayIUTOPUH B TEUCHUE
BCET0 BBICTYIUICHUS; MCIIOJIb30BaHHbIE HATJISAHbIE CPEJCTBA HE PACKPHIBAIOT TEMbI PAOOTHI.

1 JIoKImaTuuK Iep>KUTCS Tepe]] ayIMTOPHE YBEPEHHO, BBIIEPIKaH PETrJaMeHT BBICTYIUICHHUS; HO OTCYTCTBYET KYJIbTYpa pEeUH, HE
MCIIOJIb30BaHbl HAIJIsIHbIE CPE/ICTBA.

2 JIoKImaTuuK IEepKUTCS Mepes] ayIMTOPHE YBEPEHHO, 00Ia1aeT KYJIbTYpOi peUH, NCTIOIh30BAJIICh HATJISIIHBIC CPEICTBA, HO HE BHIJIEPKAH
perJiaMeHT BBICTYIUICHHsI, HE YAAJIOCh YAep)KaTh BHUMAHUE ayAUTOPUH B TEUEHUE BCETO BBICTYIIJICHHUSI.

3 Jloknmamuuk 06s1agaeT KyabTypoil peun, YBEpeHHO JepKUTCS Tepesl ayUTOpUei; HCTIONb30BaIMCh HATJIAIHBIE CPE/ICTBA; PErilaMeHT
BBICTYIIJICHUS BBIJIEP)KaH, B TEUCHHE BCETO BBHICTYIUICHUS YACP)KUBATOCh BHUMAHUE aYTUTOPHH
OTBeThbl HA BONPOCHI

0 He ma€t oTBeTa Ha 3aJjaHHBIC BOIPOCHI.

1 OTBeTHI Ha BONIPOCHI HE MOJIHBIE, HET YOeIUTEeIbHOCTH, OTCYTCTBYIOT apI'yMEHTHI.

2 Jloknaguuk yoeauTesneH, AaéT MoJIHbIe, apryMEHTHPOBAHHBIE OTBETHI, HO HE CTPEMUTHLCS! PACKPHITh Yepe3 OTBETHI CHIIbHBIE CTOPOHBI




pa6OTBI, MOKa3aTh €€ 3HAUMMOCTb.

3 Joknanuuk yoeauTeneH, 1aéT MOIHbIe, apryMEHTUPOBAHHBIE OTBETHI Ha BOMPOCHI, CTPEMHUTCS UCTIONB30BATh OTBETHI JJIsl PACKPBITHS TEMBI
U CUJIbHBIX CTOPOH PabOoTBhI.
JlesioBbIe H BOJIEBbIe KAa4eCTBA JOKIATYHKA
0 JloKaiuuK He CTpeMUTCs JOOUTHCS BBICOKUX PE3YJIbTAaTOB, HE UAET HA KOHTAKT, HE TOTOB K TUCKYCCHUH.
1 JIOKJIaTYMK 5KeJIaeT TOCTUYh BHICOKUX PE3yIbTATOB, FOTOB K IMCKYCCHH, HO BEAET €€ ¢ ONMOHEHTAaMH B HEKOPPEKTHOM hopme
2 JIOKIaIuMK He CTPEMUTHCS K JOCTHIKEHHIO BBICOKHUX PE3yJIbTATOB, HO JOOPOXKEIATENIEH, JIETKO BCTYNAET ¢ ONINOHEHTAMHU B AUAJIOT.
3 JIoKJ1aIuMK NpOsIBIISIET CTPEMIICHUE K IOCTHKEHHIO BBICOKUX PE3yJIbTaTOB, TOTOB K JUCKYCCUH, TOOPOKENIATENEH, JIETKO MIET Ha KOHTAKT.
Tabnuua 3. KputepuanbHoe olleHUBaHHE KOMIIbIOTEPHOH NPEe3eHTALUH.
baynel | Kputepun u ypoBHH
NudopmanmonHas Harpy3Ka cJjaaiioB
0 He Bce ciaiiibl UMEIOT HHMOPMALIMOHHYIO HATPY3KY
1 Kaxxaplii ciaii imeer nH(OPMallMOHHYIO HAarpy3Ky
Co0J1r01eHHE MOCJIeA0BATEILHOCTH B H3J10KEHHH
0 He cobmromaercs nocnenoBaTeabHOCTh B U3J0KEHUU MaTepralia
1 Cobutto1aeTcs MOCe10BaTeNIbHOCTh M3JI0KEHHsI MaTepuasa
I{BeToBOE O(hOpMIICHHE C1AHI0B
0 B odopmnenuu cnaitioB ucnonb3yeTcs: 60IbI10€ KOJIUYECTBO IBETOB
1 KosinyecTBo 11BETOB, UCIOIBb30BAHHBIX I 0pOpPMIIEHHS Cllaiiia, COOTBETCTBYET HOpMeE (He Oosee TpEX)
ITon6op mpugra
0 Bennunna mpudra, couetanue mpudra He COOTBETCTBYET HOPME
1 Benuunna mpudTa, coueranue mpugTa COOTBETCTBYET HOpME
Ta6auus! u rpadukn
0 TaGnuibl v rpadguku copepkat n30bIToK HHpopmarmu. I110x0 ynTaemsl
1 Tabnuibl ¥ rpauKy coiepkaT He0OXOAUMYIO HH(OPMAIIHIO, XOPOIIO YUTAEMBI
Kaprtsl
0 OTCyTCTBYET Ha3BaHUE KapThl, HE YKa3aH MacITad, yCIOBHbIE 0003HAYECHHUS
1 Kapra nMmeer Ha3BaHue, yKkazaH MacITad, yCIOBHbIE 0003HAYCHUS
Niocrpanun
0 Wnmoctpanyu, pororpaduu He conepxar HHPOPMALIKIO IO TEME
1 Wnnroctparuu, pororpaduu conepxar HHOOPMAIIHIO TIO TEME

AHuManusa




0 Mermaer BocnipusiTuio HHGOPMAITMOHHON Harpy3Ku ClIaifioB

1 YcunuBaet BocnpusiTHe HHPOPMALMOHHOW HArPy3KH CIIAiI0B
My3bIKaJbHOE CONPOBOK/ICHUE

0 Meiaer BocnipusiTuio nHGOpMauu

1 YcunuBaet BocpusiTue HHGOpMaLuu
O0BEM HJIEKTPOHHOM NpPe3eHTAINHU

0 O0bEM Ipe3eHTalMK MTPeBbIIaeT HopMy — 7MO

1 O0bEM ITpe3eHTaIM COOTBETCTBYET HOPME

Bce rpynmel HaBBIKOB, MPEACTABICHHBIC B TAONMIIAX — 3TO HECIyYalHBI HAOOpP, a AJIEMEHTHI CHUCTEMBI. ECIU WCKIIOYUTH XOTS OBl OJWH
AJIEMEHT, CUCTeMa y4eOHOMN AeSITeTbHOCTU PACCHIILIETCS, U, CIeI0BATENIbHO, POEKT HE MOKET ObITh BBIITOJIHEH.

KonmaecTBo HAOpaHHBIX ydanTUMUCS 0alIOB COOTHOCUM C «5» OaTbHOM IIKAJION OIEHOK:

- 86 - 100 6anoB - «5»

- 70 - 85 GamioB - «4»

- 50 - 69 GamnoB —«3»

B cooTBeTCTBHHM ¢ MEXaHU3MOM KPUTEPHUATHLHOTO OIICHUBAHUS HEYIOBICTBOPUTEIbHAS OIICHKA YUYEOHOTO TPOCKTA JOJKHA OBITh BHICTABJICHA B
CIIEYIOIIUX CIy4asK:

-0TKa3 OT UCTIOJHEHHUS MPOEKTA;

-HeT MPOJYKTa (= HET TEXHOJOTUYECKOH (ha3bl MPOEKTA);

-HeT oTuéTa (= HeT peduekcun);

-HET Mpe3eHTaINH (= HeT KOMMYHUKAIIUN );

-IIPOCKT HE BBITIOJIHEH K CPOKY (= HET OPTaHU3AIMOHHBIX HABBIKOB);

-TIPOEKT BBIMIOJIHEH 0e3 y4€Ta NMEIOIIUXCSI PECYPCOB («XPOMAIOT)» OPraHU3AIlIOHHBIE HABBIKH).

OneHnBaHue Yy4eOHBIX MPOCKTOB C IOMOIIBI0 METOTUKH KPUTCPUATBHOTO OIEHWBAHUS TO3BOJSIET CHATH CYOBEKTHBHOCTH B TIOTYYacMBIX
onenkax. [locie Toro, kak Oajuibl 3a MPOEKT BBICTABJICHBI, YUCHHUKY CJEAYeT AaThb BO3MOXKHOCTh MOPa3MBIIUIATh. UTO JTUYHO €My Jajio
BBITIOJIHEHHUE ITOT0 YYEOHOTO 3aJJaHusl, YTO Y HEr0 HE MOJYUYUIIOCh U TToUYeMy (HEITOHUMaHue, HeyMeHne, HeJJOCTaTOK MHGOPMAIIMH U T.J1.); €CIIH
OOHAPYKHUINCh OOBEKTUBHBIC TPUUMHBI HEYJa4, TO KaK UX cCIeAyeT u30exaTh B OyaylieM; eclid BCE MPOILIO YCIENIHO, TO B YéM 3aJI0T 3TOTO
ycrexa. BaxkHO, 9TO B TAKOM Pa3MBIIUICHAN yYallhecs y9aTcs aJeKBaTHO OIICHUBATH Ce0s U IPYTHX.
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