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IHHOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl 10 OMOJIOTUU TEOPETHUYECKYIO OCHOBY JUIsl OINpENENeHUs MOAXOJ0B K (POPMHUPOBAHUIO COAEPIKAHUS yueOHOTO
npeamera «buonorusy coctaBuian: KoHuenrtyaitbable nojgoxerans ®I'OC COO o B3auMo00yCcI0BICHHOCTH IeTEH, COAep KaHus, pe3yIbTaTOB 00yUEeHHUs
1 TpeOOBAaHUH K YPOBHIO IIOATOTOBKHU BBIITYCKHUKOB, OJIOXKEHUS 00 OOIIMX LEJIAX U MPUHLHUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHIE CUCTEMBI
cpeanero obmiero oopazoBanus B Poccuiickoit denepanyu, a TakyKe MOJOKEHUS O Criel(HKe OHOJIOTHH, €€ 3HAYCHUN B TIO3HAHUU JKUBOU MTPUPOIBI U
o0ecreyeHnn CyIecTBOBaHUs 4YejoBedeckoro ooduiectBa. COriacHO Ha3BaHHBIM I10JIOKEHHSIM, ONPEAEICHbl OCHOBHBbIE (DYHKIIMM HPOTrPaMMBbI 110
Ouosnoruu u e€ CTpyKTypa.

[Tporpamma o Omosioruu A€t NpeacTaBlIeHUE O LEesIX, 00 o0Iel cTpaTeruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUS, 00Y4arOLUXCsl CPEICTBAMU
yuebHoro mnpenmera «buonorus», onpenenser o0s3aTeNbHOE NPEAMETHOE COJACp)KAaHUE, €ro CTPYKTYpPY, pacmpelesieHHe MO pasieiaM U TeMa,
PEKOMEHAYEMYIO IOCJIEI0BATENbHOCTh H3Y4eHHUs Y4eOHOro MaTtepuana C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSA3EH, JIOTUKU
00pa3oBaTENHFHOTO POIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYarOIINXCAL.

B nporpamme 1o 6Mo0run TakkKe y4UTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMbBIM JTMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM Pe3yJbTaTaM
o0y4yeHus B (POPMHUPOBAHUN OCHOBHBIX BHJIOB yUEOHO-TI03HABATEIHLHON JEATEIHHOCTH/YI€OHBIX IEHCTBHUNA, 00YUJAIOMIUXCSI IO OCBOSHHUIO COJCPKAHUS
Ouooruueckoro oOpa3zoBaHusl.

B nporpamme o 6uonoruu (10 kmace, 6a30BbIil ypOBEHB) peaIn30BaH MPUHIUI TPEEMCTBEHHOCTH B U3YUYEHHH OMOJIOTHH, Oyarogapst 4eMy B
Hell mpocMaTpHBaeTCsl HANPaBJIEHHOCTh Ha Pa3BUTUE 3HAHUM, CBA3aHHBIX ¢ (HOPMUPOBAHMEM €CTECTBEHHO-HAyYHOI'0 MHUPOBO33PEHHMS, LIEHHOCTHBIX
OpHUEHTALNH JINYHOCTH, IKOJIOTUYECKOTO MBILUIEHUS, TPEICTABICHHUH O 3710pOBOM 00pa3e )KU3HU U OEpEeKHBIM OTHOLIEHHEM K OKPY’KaIOLIEH IPUPOIHOM
cpene. [ToaTomy Hapsiny ¢ u3ydyeHuem o0I1e0M0I0rMYECKUX TEOPUHl, @ TAKXKe 3HAHUH O CTPOEHUH )KMBBIX CUCTEM PA3HOI'0 PaHra U CyIHOCTH OCHOBHBIX
IIPOTEKAIOIIMX B HUX IPOLIECCOB B MPOrpamMMe 10 OMOJIOTUH YJIEI€HO BHUMAHHUE KCIIOJIb30BAHUIO MTOJIYYEHHBIX 3HAaHUU B MTOBCEJHEBHOM JKU3HU VIS
peleHus] TPUKIaJHbIX 33Ja4, B TOM 4Huclie: NPOo(UIaKTUKH HacIeICTBEHHBIX 3a00JIeBaHUI YeOBEKa, MEIUKO-TeHETUYECKOr0 KOHCYIbTHPOBAHUS,
00OCHOBaHHUSI SKOJIOTMUYECKU I€J1€CO00pa3HOro IMOBEACHMSI B OKpY’Kalolleld NPUPOJIHON cpene, aHaln3a BIMSHUS XO3SHCTBEHHOM NESTEIbHOCTH
YeJIOBEKa Ha COCTOSIHME MPUPOAHBIX M HCKYCCTBEHHBIX AKOCHUCTEM. YCHUJICHHE BHMMaHHUS K IMPUKIAAHON HaNpaBiIeHHOCTH Y4eOHOro mpeamMera
«buonorus» MpoaUKTOBAaHO HEOOXOIMMOCTHIO OOECIEeUeHUs! YCIOBMM JUIsl pEelIeHHs OJHOM M3 aKTyaJbHBIX 3aJad HIKOJBHOTO OHOJIOTMYECKOTO
o0pa3zoBaHMs, KOTopas mpearnosaraeT GopMHUpPOBaHHE y 00YYaIOLMXCs CHOCOOHOCTH alalTUPOBATHCS K M3MEHEHHSIM JIMHAMUYHO Pa3BUBAIOILETrOCS
COBPEMEHHOT'0 MUpa.

buonoruss Ha ypoBHe cpenHero ooOmiero oOpa3oBaHHUsS 3aHMMaeT BaxkHoe MecTo. OHa obecrieunBaeT (GOpMHUpPOBAHUE Yy OOyYaroIUXCs
MIpe/ICTaBICHUI O Hay4HOH KapTHHE MUPa, paciiupsieT 1 00001IaeT 3HaHUS 0 )KUBOU MPUPOJE, €€ OTIIMYUTENIbHBIX IPU3HAKAX — YPOBHEBOM OpraHu3aIiu
U 3BOJIIOLIMM, CO3/1Aa€T YCIOBUS JJIsl: MO3HAHMS 3aKOHOB JKUBOW HpUpPOAbI, GOpMHUPOBaHUS (PYHKLIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/J0POBOTO U
6e30macHOro 006pa3a KU3HHU, SKOJIOTUYECKOT0 MBIIIJICHUs], [ICHHOCTHOTO OTHOLIECHHS K KHBOW MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHune OHOJOTHS MMEET TakKe JIs pelIeHUs BOCHHUTATEIbHBIX M Ppa3BUBAIOMIMX 3aJad CpelHero ooiero oOpa3oBaHMs,
corpanuzanuy obydaroumxcs. M3yuenne Ouonorunm oOecrieuyuBaeT yCIOBHsS Ui (OPMHUPOBAHUS HMHTEIJICKTYAIbHBIX, KOMMYHHMKAIIUOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIbTYphI, CIOCOOCTBYET MHTErPALlUK OMOJIOTMYECKUX 3HAHUM ¢ MPEICTaBICHUAMU U3 APYTUX Y4eOHBIX



IPEIMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU U reorpaduu. HazBaHHBIC MOMOXKEHHS O MpeAHA3HAYCHUU ydyeOHOro rmpenmera «bHOJOTHs» COCTaBHIN
OCHOBY JIJIsl OIIPEICTICHHS TTOIXO0B K 0TOOPY M CTPYKTYPHPOBAHUIO €0 COJICPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Ot6op comepxanusi ydeObHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TO3HUIMH KyJIbTYpOCOOOPAa3HOTO IMOAXO/Aa, B
COOTBETCTBUH C KOTOPBIM OOYyYarolIuecs JOJDKHBI OCBOMTH 3HAHUS M YMEHHs, 3HAUMMBIC JUIsi OPMHUPOBAHUS OOIIEH KYIbTYphI, ONPEACISIONINE
aJIeKBaTHOE ITOBE/ICHUE YETIOBEKA B OKPYKAIOIIEH IPUPOIHOI cpezie, BOCTpeOOBaHHBIE B TIOBCEAHEBHOM )KU3HU U MIPAKTHUECKOM esTenbHocTH. Ocoboe
MECTO B JTOW CHUCTEME 3HAHWUN 3aHUMAIOT DJIEMEHTHI COICP)KaHUs, KOTOPhIC CIyXKAaT OCHOBOH st (hOpMUPOBAHMS TPEACTABICHUH O COBPEMEHHOU
eCTCCTBeHHO-HaquOﬁ KapTUHC MHPa U HICHHOCTHBIX OPUCHTALIUAX JINYHOCTH, CHOCO6CTBYIOH_[I/IX rymaHusanunuunu OHMOJIOTMYECKOTr0 O6pa30BaHI/I$I.

CTpyKTypHpOBaHHE COJEPKAHHS YICOHOTO MaTeprajia B IporpaMMe o OMOJIOTHH OCYIIECTBICHO ¢ YYETOM NMPHOPUTETHOTO 3HAYCHUS 3HAHUM
00 OTJIMYUTENILHBIX OCOOCHHOCTSIX KMBOM MPHUPOBI, O €€ YPOBHEBOH OpPraHM3aIMU M ABOJIONHMUA. B COOTBETCTBUU C 3TUM B CTPYKType Y4eOHOrO
npenmera «buonorus» BBIICIEHBI CIEAYIONIME COJAep)KaTelbHble JMHUU: «bromorust kak Hayka. MeToapl Hay4HOTo IMO3HaHUs», «Kierka kak
Ouosiornyeckas cucremayn, «OpraHuzM Kak OuoJjormueckas cucrema», «CHuctemMa M MHOTOOOpa3ne OpPraHUYeCKOro MHpay, «IBOJIOIHS KUBOU
MPUPOJIBD), «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Llens m3ydyenus yueOHOro ipeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIAICHUE 00YUYAIOIIMMUCS 3HAHUSAMU O CTPYKTYPHO-()yHKIIMOHATEHON
OpraHU3aIMK KHUBBIX CHCTEM PAa3HOTO paHra M NPUOOPETEHUE YMEHUH MCIOIb30BAaTh 3TH 3HAHUS JIJISl TPAMOTHBIX JICHCTBUN B OTHOIIEHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KM3HEHHBIX TPOOJIEM.

JlocTrokeHue 1eNn U3ydeHus yueOHoro npenmeta «buosorus» Ha 6a30BOM ypoBHE 00€CIICUNBACTCS PEIICHHEM CIICAYIONIMX 3a/au:

OCBOCHHE 00YJAIOIINMUCS CUCTEMBI 3HAHUH 0 OMOJIOTHYECKUX TCOPHSX, YUCHUSX, 3aKOHAX, 3AKOHOMEPHOCTSIX, TUTIOTE3aX, IPABHJIAX, CIIYKAIIHX
OCHOBOM 11 ()OPMHUPOBAHUS MIPEJCTABICHUN O €CTECTBEHHO-HAyYHOW KapTHHE MHPA, O METOJaX HAYYHOTO MMO3HAHHS, CTPOCHUU, MHOTOOOpa3uH U
OCO6€HHOCT$IX JKUBBIX CUCTCM pa3HOro ypOBHA OpraHu3aluy, BIJAOIIUXCA OTKPBITUAX U COBPEMCHHBIX UCCIICAOBAHUAX B 6I/IOJIOFI/II/I;

(dopmupoBaHue y 00y4arOIIUXCS MO3HABATEILHBIX, HHTEJUICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH B MPOIIECCE aHa HM3a JAAHHBIX O MYTIX
Ppa3sBUTHA B 6I/IOJIOFI/II/I HAay4YHBIX B3IJIA0B, I/IIICﬁ M IMOAXOJ0B K U3YYCHHUIO JKMBBIX CUCTCM PA3HOT'O YPOBHS OpraHu3alnu,

CTAaHOBJIEHHE Yy OOyYaromMxcs oOmell KyabTypbl, (PyHKIMOHAIBHOW TI'PaMOTHOCTH, pa3BUTHE YMEHHUH OOBSICHATH M OLIEHUBATH SBJICHHS
OKPY’KaIOIIEer0 MUPA KUBOU MTPUPO/IbI HA OCHOBAHWHW 3HAHHUH U OTIBITA, MOJYUYEHHBIX MPU U3YyUECHUU OMOJIOTHH,

dopmupoBaHUEe Yy 00ydYarOUMXCSd YMEHMH WIIIOCTPUPOBATh 3HAUE€HUE OMOJIOTMYECKMX 3HAHUN B MPAKTUYECKOW NEATENIbHOCTH YelloBeKa,
Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOSKJEHHOCTH B BO3MOXKHOCTH II03HaHMS 4YEJIOBEKOM JKHMBOM MPHUPOJIbI, HEOOXOJUMOCTH OEpEeXHOTO0 OTHOIIEHUS K HEH,
COOJTIOJIEHUSI STUYECKUX HOPM MPHU MTPOBEACHUN OMOJIOTUYECKUX UCCIICTIOBAHMIM;

OCO3HaHME IIEHHOCTHM OHMOJOrMYECKMX 3HAHMW [UIs TIOBBIIIEHHWS YPOBHSA 53KOJOTMYECKOW KYJIbTYpbl, A7 (HOPMUPOBAHHS HAy4yHOI'O
MHUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHHUH B MOBCEHEBHOW U3HH JJIsl OLIEHKU IMOCIEICTBUI CBOEH AEATENbHOCTH MO OTHOLIEHHIO K
OKpY>Karolle cpene, COOCTBEeHHOMY 3/10pOBbI0, 000CHOBaHME U COOMIOACHNE Mep MPO(PUIAKTUKH 3a00JI€BaHUN.

B cucrteme cpennero obumiero obpazoBanus «buosnorus», usydaemass Ha 0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YUYEOHBIM INPEIMETOM,
BXO/ISIIIIAM B COCTaB MPEMETHOI 001acTH «ECTECTBEHHO-HAYUHBIE TIPEIMETHD».



Jlnst u3ydeHus: 6nonoruu Ha 6a30BOM ypoBHE cpeqHero obuiero oopasosanust orBoautces B 10 kimacce — 34 vaca (1 yac B Hezeno).
COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMH, TEXHWYECKMMU M JPYTMMHU €CTECTBEHHBIMH HayKamH, (uimocoduel, ITHKOH,
3CTETUKOM 1 npaBoM. Posb OGuosoruu B GOpMUpOBaHUM COBPEMEHHOM Hay4qHOH KapTUHbI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

MeToapl MO3HAHUS KUBOU TPUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, ONMCaHUe, U3MEepeHHe, KiIacCu(puKaiys, MOICIMPOBaHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX ).

JdemoHcTpaumuu:

Ioptpetwt: Y. dapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuiibl U cxembl: «MeTOobl TTO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktuyeckas padora Ne 1. «Vcnonap30BaHnE pa3IMYHBIX METOOB ITPH U3yYEHHH OMOIOTHYECKIX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUsA.

JKussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ononorun. OTINYne )KUBBIX CHCTEM OT HEOPTaHUIECKOH ITPHPO/IBL.

CpoiicTBa O6HMOcHCTEM M HX pazHOOoOpasue. YpPOBHM OpraHM3allid OMOCHCTEM: MOJICKYJISIPHbBIN, KJIETOYHBIM, TKaHEBBbIH, OpraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTUYECKHN ), OMOCHEPHBIH.

JdeMoHcTpanum:

Tabnuubt 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOW IPUPOIBD.

Ob6opynoBanue: mojenb Mosaekyisl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMHUUYECKHUE MIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. Bosja 1 MUHEpalIbHbIE BELIECTBA.

@YHKIMH BOJbI U MUHEPAIbHBIX BElIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u cTpoeHne 0eIKOB. AMUHOKHCIOTBI — MOHOMEpHI OeiakoB. HezameHnMble U 3aMEeHUMble aMUHOKUCIIOTHI. AMHUHOKHUCIOTHBIN
COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOW MOJIEKYJIbl (IEpBUYHAs, BTOPUYHASL, TPETUYHAS M YETBEPTHYHAs CTPYKTypa). XMMHUECKHUE CBOICTBA OEJIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHThI — Onosiornyeckre karanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas ciennduuHocts. KodepmenTsl. Buramuns!.
Otnuuns GepMEHTOB OT HEOPraHUMYECKUX KaTalu3aTOPOB.

VYrneBonapl: MOHOcaxapuabl (TIOK03a, pub03a U JAe30Kcupru003a), Aucaxapuabl (caxaposa, JJaKTo3a) M MoJucaxapuabl (Kpaxmal, TIUKOTeH,
LeJITI0103a). bruonornueckue pyHKIUN yrieBo0B.

Jlunuaer: Tpurnuuepuabl, hochoaunuabl, crepousl. I uapopunbHo-ruIpododHbIe cBOiicTBa. buonornyeckue ¢pyukuu aunuaoB. CpaBHEeHHE
YTJIEBO/IOB, OCJIKOB U JIUIHJIOB KaK MICTOYHUKOB SHEPIUH.




Hykneunossie kucnotsl: JJHK u PHK. Hykneoruast — MoHomMeps! HyKienHOBBIX KucaoT. Ctpoenue u pynknun JHK. Ctpoenne u ¢pyHkuun
PHK. Bunet PHK. AT®: crpoenue u pyHKITUH.

[lutonorus — Hayka o kietke. Kinerounast Teopust — mpuMep B3aUMOJCHCTBHA UAeH U (PaKTOB B HAYYHOM MO3HAHUU. METOABI M3yYEeHHUs KICTKH.

Knerka kak nesnoctHas xkuas cuctema. O011e Npu3Haky KJIETOK: 3aMKHYTast HapykHas MemOpaHa, mosiekyiibl JJHK kak renetnueckuii annapar,
crcTeMa CuHTe3a Oelka.

Tunsl KJIETOK: 3yKapHOTHYecKass M IpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS NMPOKAPUOTHUECKOM KieTku. KnerouHas creHka OakTepuid.
Crtpoenue 3ykapuoTudeckoi kieTku. OCHOBHBIE OTJIMUUS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX QyHKuuu. [lnasmarudeckas memOpaHa, e€ cBoicTBa U (DYyHKIHH.
[utorumasma u e€ opranouasl. OqHomemOpannbie opranouasl kietku: JIIC, anmapar [Nonbmxu, au3ocoMbl. [1oyaBTOHOMHBIE OPTaHOUBI KIETKH:
MUTOXOHAPHH, TutacTHbl. [Iporcxoxaenne MUTOXOHApUH U mactua. Buasl minactun. HememOpaHHble OpraHou/ bl KJIETKH: pUOOCOMBI, KIETOUHBIN
LEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKHU. DYHKIIMHM OpraHOUI0B KJIETKH. BritoueHusl.

SAnpo — peryasaTopHslii LeHTp kineTku. CTpoeHue sjipa: saepHas 000104Ka, KapuoIula3Ma, XpOMaTHH, SJIPHIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanum:

[optpetsl: A. JleBenryk, P. I'yk, T. lllann, M. llIneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

[Inarpammsl: «Pacnpenenenne XMMHUECKUX 3JIEMEHTOB B HEXXUBOW IIpUpoOie», «PacnpeneieHne XMMHUYECKUX 3JIEMEHTOB B KUBOU IIPUPOAECY.

Tabmuubl u cxemsl: «[leproanyeckas Tabiuna XUMUYECKAX DJIEMEHTOB», «CTpoeHHEe MOJEKYIbl BOAbI», «buocuHTes Oenka», «CTpoeHHe
MoJIeKyJbl Oenkay, «Ctpoenue gpepmentay, «Hyknennosble kuciotsl. JJHK», «Ctpoenue monekynsl ATD», «CTpoeHne 3yKapuOTUYECKON KIIETKH,
«CtpoeHue KUBOTHOH KIIeTKW», «CTpOeHHE pacTUTEIbHON KIETKN», «CTpOoeHNEe IPOKAPUOTUUECKON KIETKN», «CTpoeHue siipa KIETKW», «Y TI€BOAB),
«JInmmaaey.

OO0opyioBaHME: CBETOBOMI MHUKPOCKOI, 000OpyAOBaHUE Ul MPOBEACHUS HAOIIOJACHUM, W3MEpEHUM, 3KCHEPUMEHTOB, MHKpPOIIpenapaThl
PacCTUTENbHBIX, dKUBOTHBIX U OAKTEpPHATIBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaluTHYECKOM aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMUIa3bl WK KaTala3bl)».

JlaboparopHnas padota Ne 2. «/3yueHue cTpoeHus KIETOK PaCTeHUM, )KUBOTHBIX U OAKTEpUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOINpenapaTax
U UX OIMCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BelecTB, MM METa00IM3M. ACCUMUIIALMS (IUTACTUYECKUH OOMEH) U AMCCUMMIIALIUS (SHEpreTHYecKuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO
nporecca Merabonusma. Posib 3aKOHOB COXpaHEHNUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IN3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib pepMeHTOB B 00MEHe BEleCTB U MPEBPALIEHUN SHEPTUHU B KIIETKE.

®dotocunrte3. CBetoBas U TeMHOBas (a3bl hoTocuHTe3a. Peakiuu dhorocuaTesa. DphekTuBHOCTH hoTOoCHHTE3a. 3HaUeHHEe (POTOCUHTE3A JJIS
KHU3HM Ha 3emuie. Briiusinue ycnoBuii cpezibl Ha (POTOCHHTE3 U CTIOCOOBI MOBBILIEHHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHH.

XeMocHHTe3. XeMOCHUHTE3UPYIOoIIe OakTepry. 3HaueHue XeMOCHHTE3a JUIsl )KU3HH Ha 3emJie.




DHepreTuyeckuii 0OMeH B KJIeTKe. Paciienienne BenecTs, BbIICTICHNE U aKKYMYJIMPOBAaHHE YHEPTUHU B KJIETKE. DTallbl SHEPreTHYECKOTo 0OMEHa.
I'mukonu3. bpoxkenune u ero Buibl. KuciopogHoe OKuciieHHe, WM KiIeTO4HOe JbixaHue. OxkucnurensHoe ¢ochopunrpoBanue. I(P(HEeKTUBHOCTh
HHEPreTHYECKOro 0OMeHa.

Peakun matpuunoro cunte3a. ['enernueckas nadopmanus u JJHK. Peanmzanus renernueckoit nadopmanuu B KiIeTKe. [ eHeTHYECKU KO U
ero cBoiicta. Tpanckpunums — marpudnbiii cuate3 PHK. Tpancismus — 6uocunte3 6enka. Jransl Tpancisnun. KonupoBanue aMHHOKUCIOT. Ponb
prubocoM B OMOCHHTE3E OerKa.

Hexknerounsie ¢hopMbl xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (. WM. MBarnoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIMKJIA
BUpycoB. bakrtepuodaru. bonesHu pacTeHMii, *KUBOTHBIX M 4YellOBEKa, BbI3bIBaeéMble BUpycamH. Bupyc mmmyHozeduuumrta venoseka (BUY) —
Bo30ymutenb CIIM/]a. ObpaTHas TpaHCKpHUMIHS, peBepTaza u uHTerpasa. [IpopumakTika pacpoCTpaHeHUs BUPYCHBIX 3a00JIEBaHUH.

JdemoHcTpaumuu:

Hoptperst: H. K. Konsios, [. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanus», «Metabonuzm», «MHUTOXOHIPUA», «DHEpreTHueckuii obmen», «Xioporact», «DoTocuHTE3Y,
«Ctpoenne JIHK», «Ctpoenue u pyHkunonupoBanue reta», «Cunrtes Oenka», «['enernueckuil koa», «Bupycoe», «bakrepuodparn», «CtpoeHue u
xu3HeHHbl uka Bupyca CIIN/{a, 6aktepuodaray, «Permmmkarnus JHK».

Oo6opynosanue: moaenu-anminkauuu «Y asoenne JJHK u tpanckpunuus», «bruocunres 6enka», «CTpoeHue KieTkn», Mojenb cTpykrypsl JJHK.

Tema S. PazMHoOKeHH e M HHAMBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii nuKi, WM KU3HEHHBIM IUKN KieTkd. MaTepdaza u mutos. Ilpomecce, nporekaromue B uHTEpdasze. Perumkanus — peakuus
matpuuHoro cuHre3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBI HabOp — KapHOTHI. JIMIUIOMIHBIA M TalUIOMJHBIA XPOMOCOMHBIE HAOOPBI.
Xpomarusl. [luTonornuyeckre 0OCHOBBI pa3MHOXKEHUS U NHIUBUAYAIbHOIO Pa3BUTHUSL OPIaHU3MOB.

Jenenune knetku — Muto3. Craaun muto3sa. [Ipoueccsl, npoucxoasaiiye Ha pa3HbIX CTaAUsIX MUTO3a. bUonorndyeckuii CMbICiI MUTO3a.

[Tporpammupyemasi rudeb KISTKH — arlonTo3.

@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe M MosioBoe. Buapl Oecronoro pa3MHOMKEHMs: JI€JI€HHE Ha/ABOE, MOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNe, BET€TaTUBHOE pa3MHOKEeHHE. MIcKycCTBEHHOE KIIOHUPOBAHNWE OPraHU3MOB, €r0 3HAUCHHE [Tl CEJIEKIIUU.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meiio3. Cragun meiiosa. Ilponeccsl, mpoucxoasamue Ha cragusix meiiosza. IloBenenue xpomocom B meiioze. Kpoccunrosep. buonornueckuit
CMBICJ U 3HaUYEHUE MeHo3a.

["amerorenes — mporecc 00pa3oBaHus MOJOBBIX KJIETOK Yy *KUBOTHbIX. [loOBbIE jkene3bl: CeMEHHUKU U ssMYHuKH. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CrepMaTo3omj, sSHIEeKIeTKa) — cliepMmaroreHe3 u oBoreHe3. OCoOOEHHOCTH CTPOEHUsS SHIEKIETOK M CHepMaTO30MJIOB.
OnnonotrBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTamnbl SMOPUOHAIBHOIO Pa3BUTHUS Y MO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHHe, racTpyisauus, opraHorere3. IloctamOpuoHanbHOE pa3BuUTHE. THIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE, HEMPSMOE
(muanHOYHOE). BiustHue cpeibl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u passutne pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUN PA3BUTHSL.




JdemMoHcTpaumnu:

Tabuumip! u cxembl: «DOpMbI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOMHOE OTUIOJJOTBOPEHHUE Y IIBETKOBBIX pacTeHUI», «BeretaTuBHOE pa3MHOKEHNE
pactenumii», «Jlenenune kieTkn Oaktepuity, «CTpOCHHE TOJOBBIX KIETOK», «CTpoeHHEe XpoMocombl», «Kierounsrii nukmy», «Pemmukamus JTHK»,
«Muto3», «Meiosy, «lIpsimoe u HEnpsiMOe pa3BUTHE, «] 'aMeTOTeHe3 y MIIEKOMUTAIOIIMX U YelIOBeKa», « OCHOBHbBIC CTAJIUM OHTOTCHE3a.

OO6opynoBaHue: MUKPOCKOII, MHUKpornpenapaTel «CrepMaTo30uAbl MIICKOMUTAIOLIEro», «SliiekneTka miekonuTatomero», «KapuoknHes B
KJIETKaX KOpeIIKa JyKay, MarHuTHas MOJIe/Ib-anTuinKaius «/lenenue kinetku», moxens JIHK, Moaens MetadazHol XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

JlaGopaTtopHnas pabota Ne 3. «HaOmroaeHue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MHKpPOIIpernapaTax.

JlabopaTtopHnast pabota Ne 4. «3yyeHue cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Tpenmet u 3amaun reHeTukn. VlcTopus pa3BUTHS TeHETHKU. POJIb IUTOIOTUN U SMOPHOJIOTHH B CTAHOBIICHUU TeHETUKH. BKiIam poccHiickux u
3apyOeKHBIX YUYEHBIX B pa3BUTHE M€HETUKH. MeTObl TeHETUKH (TUOPUIONOTUYECKUH, IMTOTEHETHYECKHM, MOJEKYIIpHO-TeHeTH4ecKuii). OCHOBHBIE
FEHETUYECKHUE MOHATHUSA. [ eHeTnUecKas CHMBOJIMKA, HCIIOJIb3YEMAsl B CXEMAX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HACJEeI0BaHUsl MPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHOrnOpuaHOE CKpeluBaHue. 3aKoH eIMHO00pa3usi THOPUI0B
nepBoro nokoseHus. [IpaBmino qoMuHUpoBaHMs. 3aKOH pacilerieHus npru3HakoB. ['unoresa unctotel ramert. [losiHOE U HEMOJIHOE JOMHUHUPOBAHKE.

JlurnOpuHoe CKpelMrBaHUE. 3aKOH HE3aBHCHMOIO HACJICJIOBAaHMS MPHU3HAKOB. [[UTOreHETHYEeCKHME OCHOBBI JUTHOPHIHOTO CKPCIIMBAHHMS.
Ananuzupyroiee ckpeniuBanue. Mcrnoap30BaHe aHATM3UPYIONIETO CKPEIIUBAHUS JJIsI ONIPEICIICHHS TEHOTHUIIa OCOOH.

CuernneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mo cleIUIeHHOMY Haclie[OBaHHIO TeHOB. HapyiieHuwe creruieHds TeHOB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTuueckne KapThl.

['enetnka mosia. XpoOMOCOMHOE ONpeneNieHue Moyia. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M TeTepOraMeTHbhIE OPTaHU3MBI.
HacnengoBanue npu3HakoB, CHEMJIEHHBIX C MTOJIOM.

N3meHunBoCTh. Buabl H3MEHYMBOCTH: HEHACIEICTBEHHAs M HACIEACTBEHHas. Poyib cpeabl B HEHACIEICTBEHHOW HW3MEHYMBOCTH.
XapakTepucTika MOAU(PUKAITMOHHON U3MEHYUBOCTH. BapuanmoHHblil psq v BapualmonHas kpuBas. Hopma peakuuu nmpusHaka. KonmndecTBeHHbIE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON H3MEHYHNBOCTH.

HacnencTBenHas, uiau reHOTUNIMYECKas, U”3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHYMBOCTh. Meli03 U MOJI0BOIl Mpoliecc — 0CHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanmoHHass M3MeHUuBOCTh. Kiaccudukanuss Myrtanuid: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. HacToTa M NPUYUHBI MyTaIui.
Myrtarenssie ¢pakTopbl. 3aKOH TOMOJIOTHYECKHX PsIIOB B HacleACcTBeHHOU nu3MenunBoctu H. M. BaBunosa.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

['enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJBI T€HETHKH YEJIOBEKA: T'€HEATOTMYeCKHi, OMTU3HENOBBINA, IIUTOTCHETUYECKHA,
OMOXMMHUYECKHM, MOJIEKYIsIpHO-TeHeTHYecknii. CoBpeMeHHOE Ompeie/ieHne TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBAaHWE, TEHOTHITUPOBAHKE, B TOM
grcne ¢ nomotbio [TI[P-ananuza. HacrnenctBeHHsie 3a001eBaHms YeOBEKa: TeHHbIE 00JIe3HU, OOJIE3HU ¢ HACIEACTBEHHON MPEAPACTIONOKEHHOCTHIO,
XpoMocoMHBIe Oome3Hn. CoMaThyeckne W TeHepaTHBHbIe MyTaiuu. CTBOJOBBIC KJIETKH. [IpUHIUIIBI 30pOBOTO 00pa3a XKWU3HH, IUATHOCTHKH,




npOo(UITAKTUKY U JICUCHHS TCHETUUECKUX O0Je3Hel. MeInKo-reHeTHUeCKOe KOHCYIbTHPOBAaHUE. 3HAUCHUE MEAUIIMHCKOM T€HETUKHY B TPEIOTBPAIIICHUH
Y JICYCHUH TeHETHYECKUX 3a00JIeBaHUIl UueloBeKa.

JdemMoHcTpaumuu:

[Moprpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorckuii, H. . BaBunos.

Tabmuiel U cxembl: «KMOHOTHOPUHOE CKPEIIMBAHUE W €ro IIUTOrCHETUYeCKash OCHOBa», «3aKOH PACHICIUICHHUS W €ro ITUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTBHI TaMeT», «/lurubpuanoe ckpemuBanue», «lLluTogoruyeckre OCHOBBI AUTMOPUIHOTO CKpelmMBaHus», «Meiio3y,
«B3anmoielicTBHE aIeIbHBIX TEHOBY, «I '@HeTUUeCKUe KapThl paCTeHUH, ®KUBOTHBIX U YelioBeKay, «['eHeTuka nosay, «3aKOHOMEPHOCTH HACJIE10BAHUS,
CIIETJIEHHOTO € TI0JIoM», «KapHOTHUIIBI YeTOBEeKa U dKUBOTHBIX», «BUJIbI ©3MEHUNBOCTHY, «MoaudukalnoHHas U3MEHUNBOCThY, «HacnenoBanue pesyc-
dakropay, «I'eHeTukKa rpymi KpoBu», « MyTallMOHHAsS U3MEHYUBOCTH.

OO6opynoBanue: MoAenu-anminkanuu «MoHoruopuaHoe ckpemuBanuey», «HemomnHoe nomuHHpoBaHHE», «J{UTHOPUIHOE CKPELIUBAHUEY,
«[lepekpéct XpoMocoM», MHKPOCKON M MHKporpemapaT «Jlpo3oduna» (Hopma, myranuu (GopMbl KPBUIBEB M OKpacKH Tena), repOapuii «[opox
TTOCEBHOM.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaboparopHas pabGota Ne 5. «M3yuyeHue pe3ynbTaToB MOHOTHUOPHUIHOTO U AUTHOPUIHOTO CKpEIIMBAHHS Y JApo30(GMIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHuas pabota Ne 6. «M3yueHne MoAU(PUKAMOHHON U3MEHYUBOCTH, IOCTPOSHUE BAPUAITMOHHOTO PSIa M BAPUAITUOHHON KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 MyTtanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.

[TpakTiueckas pabota Ne 2. «CocTaBineHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak Hayka u Mpolecc. 3apokIeHUe CeNeKIuu U fomectukanus. Yuenue H. . BaBuiosa o 1ieHTpax IpoucX0xkIeHUs © MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui. [{eHTphI MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPO/Ia, IIITAMM.

CoBpeMeHHbIE METO/bl CeNeKIHHU. MacCcoBbIi W WHAMBUAYAIbHBIH OTOOPHI B CENEKIWH pacTeHUN M KUBOTHBIX. OIEHKA JKCTephepa.
brnuszkoponcTBenHOe ckpenBanue — HHOpuUauHT. Yucrtas nunusa. CKkpenmBaHue YUCTHIX JUHUHN. ['eteposuc, wim rubpunHas cuia. HeponcrBenHoe
CKpelrBaHue — ayropuaunr. OtaanéuHas rudbpuanszanus u e€ yenexu. IcKyCcCTBEHHBIM MyTareHes U MoJlydeHue MOJUIIIOUI0B. JJOCTHKEeHUS CeNeKIIUU
pacTeHuM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust Kak oTpaciib MPOM3BOACTBA. | eHHas MHKeHepus. JTambl co3naHus pexomOunantHoil JIHK u TpaHCreHHBIX OpraHHM3MOB.
Kierounas wmHxkeHepus. Kilerounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3sMHOXKEHHME pacTeHHi. KioHMpoBaHHME  BBICOKOIPOJYKTHBHBIX
CENIbCKOXO03SMCTBEHHBIX OPraHU3MOB. JKOJIOTHUECKUEe U dTHuYecKue mpodaemsl. MO — reHeTHueckr MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpamu:

Hoptpets: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuipl 1 cxembl: kKapTa «LleHTphl TPOUCXOXKIEHNUS U MHOT000pa3us KyIbTYpHBIX pacTeHuit», «Ilopoabl momMamrHuX KUBOTHBIX», «CopTa
KYIbTYPHBIX pacTeHuil», «Otnanéunas rubpumuzanus», «Paborel akagemuka M. @. UBanoBay, «llomuminongusy», «OOBEKTHl OHMOTEXHOIOTHMY,
«Knetounslie KyIbTyphl U KIIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U TIEPEHOC TEHOB, XPOMOCOM.




OO6opyioBaHKe: MYJISIKH IIJI0JJOB M KOPHETIIIO0B AUKHUX (POPM U KYJIBTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX0351iCTBEHHBIC pACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeust «OCHOBHBIE METOIBI M JIOCTH)KCHHUSI CEJCKIMM PACTEHHH W JKMBOTHBIX (HA CEJEKIHMOHHYIO CTAaHLUIO, IUNIEMEHHYI0 (epmy,
COPTOUCHBITATENIFHBIN YUaCTOK, B TEIUIMYHOE X035 CTBO, TaOOPATOPHIO arpOyYHHUBEPCUTETA HITH HAYIHOTO LIEHTPA)».

Cornacao @I'OC COO, ycranaBiuBaroTcss TpeOOBaHUS K pe3yIbTaTaM OCBOSHHs 00yYarOIMMUCS IPOTpaMM CpeIHEro o0iero oOpa3oBaHMs:
JMYHOCTHBIM, METAIIPEAMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpyKType ITMYHOCTHBIX Pe3y/IbTaTOB OCBOCHUS MpenMera «bromorus» BeIIEICHBI CISIYIOMINE COCTABISIONINE: OCO3HAHHE 00yJatOIIMMUCS
pOCCHﬁCKOﬁ I‘pa)KI[aHCKOﬁ UACHTUYHOCTU — I'OTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOATCIILHOCTU U CaMOOIIPECACIICHUTO, HAJIMYNC MOTUBAIIUU K O6y‘IeHI/IIO
Ononoruu, LeeHaNPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUH JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUINN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHHs, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBAThCS B CBOCH JESITENBHOCTH LIEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKaMH, MPUCYIMMH CHCTEME OHOJIIOTHYECKOr0 00pa30BaHUsl, HATMYHE YKOJIOTMIECKOT0 MPAaBOCO3HAHUS, CHOCOOHOCTH CTAaBUTh LEIH U CTPOUTH
JKN3HCHHBIC I1JIaHBI.

JIMYHOCTHBIE PE3yIbTATHl OCBOCHUS NpeiMeTa « BHOIOT s TOCTUTAIOTCS B €JMHCTBE YI€OHOM U BOCIIUTATEIILHOM €S TEILHOCTH B COOTBETCTBUU
C TpaAULIUOHHBIMUA pOCCHfICKPIMPI CONOKYJIbTYPHBIMU, UCTOPUYCCKUMHU U JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IPUHATHIMU B O6III€CTB€ ImpaBUJIaMH
¥ HOpMaMH{ HOBEACHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUs, CAMOBOCITMTAHHS M CAMOPA3BHUTHS, Pa3BUTUS BHYTPCHHEH MO3HLUYU JTMYHOCTH,
MMaTpuoTU3Ma, YBAXKCHHA K 3aKOHY W IPABOIOPAAKY, YCJIOBCKY Tpydda U CTApIIEMy IIOKOJICHHUIO, B3AMMHOI'0 YBAXXCHUA, 6epe)KHOFO OTHOLIICHUA K
KyJbTYPHOMY HACJEIHUIO U TPAIUIMIM MHOTOHAIMOHANBHOTO Hapojaa Poccuiickoit dexepanun, Ipupoje U OKpyKaroei cpeze.

JIMuHOCTHBIE PE3YNbTaThl OCBOCHHs y4deOHOro mpenMera «BHONMOTHS» MOJDKHBI OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIIMEH TUYHOCTH, CUCTEMON [IEHHOCTHBIX OPHEHTALINI, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBCTCTBYIOIIUX TPaJUIIUOHHBIM HCHHOCTAM pOCCHfICKOFO O6HICCTB3,, paciiupCHUEC KU3HCHHOI'O OIbITa W OIbITa ACATCIBHOCTU B IHPOLCCCC
peann3ani OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIUTAHUSI:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON TO3UIMN 00YYaIOMIErocst Kak akTHBHOTO M OTBETCTBEHHOT'O WIEHa POCCUHCKOTO OOIIECTRa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NESATEIBHOCTH NPU CO3JAaHWU Y4eOHBIX TPOEKTOB, PEUICHWH YYEOHBIX M ITO3HABAaTEIBHBIX 3ajad,
BBITTOJIHEHUN OMOJIOTHUYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OTPENIENATH COOCTBEHHYIO IMO3HIIMIO TI0 OTHOILICHHUIO K SIBIICHHSM COBPEMEHHOM JKU3HH U OOBSICHATH €€;

YMEHME YYUTHIBATH B CBOUX JEHCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOJEH C pa3HbIMU YOEXKAECHUSIMU, KYIbTYPHBIMU
[IEHHOCTSIMH ¥ COLIMAIIBHBIM TTOJIOKEHUEM;

TOTOBHOCTDB K COTPYAHHUYCCTBY B ITPOLECCE COBMCCTHOT'O BBIITOJITHCHU A y‘Ie6HBIX, IMO3HAaBaTCJIbHBIX U UCCIICAO0BATCIIbCKUX 3a1a4, YBAXXUTCIbHOI' O
OTHOIICHHSI K MHEHUIO OIIIOHEHTOB MPH 00CYKICHUY CIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOM J1€ATEIIbHOCTH;



2) NAaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTb POCCUMCKOMN IpakAaHCKOM MACHTUYHOCTHU, MATPUOTU3MA, YBAKEHHs K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoii, roproctu 3a CBOM Kpai, CBOK Poauny, CBOM SA3BIK U KYJIBTYPY, IIPOLJIOE U HACTOALIEE MHOTOHALMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOILIEHHUE K IIPUPOJHOMY HACIEAMIO U IAMATHUKAM IIPUPOABI, TOCTHKEHUAM Poccun B Hayke, HICKyCCTBE, CIIOPTE, TEXHOJIOTUSX,
TPYAE;

CHOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHHUE U pa3BUTHE OMOJIOIMH, IOHUMAaHMs 3HAUYSHHsI OMOJIOTHH B IIO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBA;

uzelHas yoex1EHHOCTh, TOTOBHOCTb K CIIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0Yy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJHUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO IPHUHATHS LICHHOCTEH CEMEWHON XHU3HU B
COOTBETCTBUU C TpaauLUAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUYAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMIA;

IIOHMMAHHE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IIPOSIBIIATH KAUE€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pu3uyeckoro BocnuTanus, GOPMUPOBAHNUS KYJIbTYPbI 310POBbs H YMOIMOHAIBLHOIO 6JIAr0ONOIyYHSs:

NOHMMaHWE M pealu3alus 3J0pOoBOro M 0Oe3omacHOro o0pasza >KM3HM (310pOBOE€ MUTAHME, COONIO/IEHUE TMTHMEHWYECKUX IMPAaBUI U HOPM,
cOamaHCUPOBAaHHBIA PEXKUM 3aHATUN U OTIbIXA, PErysigpHas (pU3nyecKkas aKTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 37I0POBBIO;

MOHMMAaHKE IIEHHOCTH MPaBWJI UHAUBUAYAJILHOTO U KOJJIEKTUBHOTO 0€30IaCHOIO MOBEJIEHUS B CUTYalUsIX, YTPOKAIOLIHUX 370POBbIO U KU3HU
JIIOJIEH;

OCO3HaHUE MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTUKOB, KypeHHUS);

6) TPYA0BOr0 BOCIIHTAHUSI:

TOTOBHOCTB K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepPCTBa, TPY10JI00HE;

TOTOBHOCTh K aKTHBHOH JESITEIbHOCTH TEXHOJOTMUECKOW M COLMAIbHOM HaNpaBIEHHOCTH, CHOCOOHOCTh MHUIMMPOBATH, MJIAHUPOBATH U
CaMOCTOSITEIILHO BBIIIOJIHATD TaKyIO 1€ATEIbHOCTD;

UHTEpEC K pa3juuHbIM cdepaM NpopecCHOHATbHONW N1eATeNbHOCTH, YMEHHE COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyayieill mpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH HKU3HU;



7) IKOJIOTHYECKOT0 BOCTUTAHHUS:

9KOJIOTMYECKHU 11eJ1ec000pa3HOe OTHOUIEHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CyILleCTBOBAHUS;

MIOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYphl: IPUOOPETEHUE OIBITA IJIAHUPOBAHUS MTOCTYIKOB M OLIEHKU WX BO3MOYKHBIX TOCIEICTBUNA JUIS
OKPY>KaIOILE! Cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U MMyTel UX PEeLIeHHUS;

CHOCOOHOCTh MCII0JIb30BaTh IPHOOpETaeMble IPU N3YUYEHUH OMOJIOTUH 3HAHUSA U YMEHMSI TP PEILIEHUH ITPO0OJIeM, CBA3aHHBIX C pallMOHAIbHBIM
IIPUPOIONOJIB30BaHUEM (COOIOIEHUE MTPaBUIl MIOBEACHUS B IIPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B 3KOCHCTEMax, OXpaHy BHUJOB,
IKOCUCTeM, OMoCchephl);

AKTUBHOE HENPHATHE JEHCTBHIA, NPUHOCAIIMX BpEA OKpPYKAIOUIeH NPUPOAHON cpele, yMEHHE IPOTHO3MPOBATH HEOIAroNpHUATHBIC
9KOJIOTMYECKUE TIOCIEACTBHS IPEANPUHUMAEMBIX JEHCTBUHI U NIPENOTBPALLATH UX;

HaJIM4Me Pa3BUTOrO SKOJOTMYECKOr0 MBIIUICHMS, SKOJIOTHYECKOW KYJIbTYPBbI, OIIbITA IEATEIbHOCTH 3KOJIOIMYECKOW HAIPABIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B IIO3HABATEJILHOM, KOMMYHUKAaTUBHOW M COLIMAJIbHOM ITPAKTHKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUYECKON NEATEIBHOCTU
9KOJIOTMYECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOILLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH, OCHOBAaHHOTO
Ha JIMaJiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3bIKOBOW U YUTATEIICKOM KYJIBTYPBI KAK CPEACTBA B3AMMOIECHCTBUS MEXKY JIFOJbMU U IIO3HAHUS MUPA;

NOHUMaHue cneuu(uku OMOJOrMM KakK HayKH, OCO3HaHHUs €€ poiu B (HOPMUPOBAHMM PALMOHAIBHOI'O HAYYHOTO MBIIIJICHUS, CO3JIaHUH
LIEJIOCTHOTO IMPECTaBICHUS 00 OKpYXAIOLIEM MHUpE KaK O €JUHCTBE MPUPOAbI, YEIOBEKa U OOIIECTBA, B O3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U
peleHry IpoodIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHUS;

yOeXKIIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJIsi COBPEMEHHOW IMBHIM3AIMH: OOECII€YeHHsS HOBOTO YPOBHS PA3BUTHS MEIHUIIMHBI, CO3JaHHE
NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CMOCOOHBIX peEIIaTh PEeCypCHbIe MpOOJeMbl pa3BUTHs 4YEJIOBEUYECTBA, MOWCKA IMyTeH BBIXOJAa U3 TJI0OATIbHBIX
AKOJIOTMUECKUX TMpo0jeM M oOecredeHus Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAIMOHAJIbHOMY HCIOJI30BAHUIO MPUPOAHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJIOTMYECKUX 3HAHUN B LIEJISAX MOBBIIIEHUS 00IIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK
COCTaBHOM yacTH (PyHKIIMOHAIBHON TPAaMOTHOCTH 00y4aromuxcs, GopMUpyeMOil Ipu n3ydeHUH OUOJIOTHH;

MOHMMAaHHE CYHUIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJB30BaTh MOJIy4YaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHMs SBJICHUH OKPYXKAIOIIEr0 MUPA U MPOMCXOJAIIMX B HEM M3MEHEHUH, YMEHHE JeJaTh 0OOCHOBAaHHBIC 3aKIIOUYEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS ITaHHBIX C LIEJIBIO MTOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCII0JIb30BaTh OMOJIOIMYECKHE 3HAHUS /IS peIlIeHUs! TPO0JIeM B peallbHBIX )KU3HEHHBIX CUTYallHsX;

OCO3HaHUE [IEHHOCTH HAYYHOW JAESITEIBHOCTH, TOTOBHOCTh OCYIIECTBIIAThH MPOEKTHYIO M UCCIIEN0BATEIBCKYIO AESITENBHOCTh NHANBUAYAIBHO U
B I'PYIIIIE;



TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHMIO U caMO0Opa30BaHUIO, K aKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHUN MO OMOIOTHUU B
COOTBETCTBHUH C )KMU3HEHHBIMU IOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertarnpenMeTHble pe3yibTaThl OCBOCHHUs y4ueOHOro mpeamera «bHoOnOrus» BKIIOYAIOT: 3HAYMMBIE A (POPMUPOBAHHUS MHUPOBO33PEHUS
o0yyJaroImuxcs MeKIUCHUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLCHAYYHbIE TOHATHS, OTPaXKaroIlKe EJIOCTHOCTh HAyYHOU KapTUHBI MUPA U CHELU(pUKY
METO/OB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHsl, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIN (aKT, MPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBAaHUE, HAOJIOJEHHE, H3MEPEHHUE, SKCIEPUMEHT U JApYruX), YHUBEpCAJIbHble Y4eOHbIC AECHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHUKATHBHBIC, DETYIATHBHBIE), oOecneunBaiomme ¢GopMHpOBaHHWE (DYHKIMOHAIBHOM TPAMOTHOCTH U  COLHAIBHOMN
KOMIIETEHIIMM OOYYaloLIMXCs, CIIOCOOHOCTh OOYYarOIIMXCSl MCIIOJb30BaTh OCBOEHHBIE MEXAMCLUUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS U
YHHUBEpCaJIbHbIC YUeOHBIC ICHCTBHS B TO3HABATEIBHOM U COIMAIEHON TIPAKTHKE.

MeranpeagmeTHble pe3ynbTaThl OCBOCHUS IIPOrPaMMBbI CPETHET0 0OLIEro 00pa3oBaHUsl JOJKHBI OTPAXKaTh:

Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPHU OCBOCHUHU 3HAHUM NPUEMBI JOIMUYECKOI'O MBIIUICHUs (aHaau3a, CUHTE3a, CPaBHEHUs, Kiaccu(uKaluu, 000O0IeHUs),
PacKpbIBaTh CMbICT OMOJIOIMUECKUX MOHATUH (BBIACIATh UX XapaKTepHbIE IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSAMU);

OINPEACIIATh LU JEATEIBHOCTH, 3aaBasi IapaMeTpbl U KPUTEPUN UX JTOCTHIKEHUS, COOTHOCUTH PE3YNIbTATHI AEATEIBHOCTU € MIOCTaBICHHBIMU
LEIISIMY;

UCIIO0JIb30BaTh OMOJIOTHYECKUE MTOHATUS AJ1s1 00bsCHEHHs! (DAKTOB U SABJICHUMN )KUBOM TPUPOJIBL;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, JIEIYKTUBHBIE, I10 aHAJOTWHU), BBIABIATH 3aKOHOMEPHOCTHM M IPOTUBOpEUUs B
paccMaTpUBaeMbIX SABICHUSX, (OPMYJINPOBATH BHIBOJIBI U 3aKIFOUEHUS;

MPUMEHSTh CXEMHO-MOJI€JIbHBIE CPEJICTBA AJIsl IPE/ICTABICHUSI CYIIIECTBEHHBIX CBSI3€H U OTHOILIEHUHN B M3Y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a
TaKXe MPOTUBOPEUUI pa3HOTO POAA, BBISBICHHBIX B PAa3IMUHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOIEMBbI C YIETOM aHalIM3a UMEIOLIUXCSl MaTePUANIbHBIX M HEMATEPHAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B ICATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIBTATOB LICJISAM, OLIEHUBATh PUCKU MOCIEACTBUN JEATEIbHOCTH;

KOOPJMHHUPOBATH U BBIOJIHATH padOTy B YCIOBUSAX PEaIbHOT0, BUPTYaIbHOTO U KOMOMHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJIaJIETh HaBbIKaMU y4eOHO-HUCCIIEI0BATENIbCKOM U IPOEKTHOM 1€ TeNbHOCTH, HaBbIKAMU pa3pelieHus MpoosieM, ClIOCOOHOCTBIO ¥ TOTOBHOCTBIO
K CAMOCTOSITEJIbHOMY ITOMCKY METO/I0OB PEUICHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B ITO3HAHMS;

UCIOJIb30BaTh PA3JIMYHbIE BHJIBI JIEATEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEPIIpPEeTalluy, MPeoOpa3oBaHUI0O M MPUMEHEHUIO B
y4eOHBIX CUTYaIUSIX, B TOM YHCIIE IPU CO3JaHUH YU€OHBIX U COLMAIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIJAETh HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATHIMU U METOJIaMH;



CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON JAEATEIBHOCTU U )KU3HEHHBIX CUTYAIUX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyaJlM3UpOBaTh 3a/ady, BbLABUraTh TUIOTE3y €€ pelIeHUs, HaXOAUTb apryMEHThI JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh apaMETPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh NOJYYECHHBIE B XOJ€ PELICHUS 3aJaul pe3yIbTaThl, KPUTUYECKHU OLEHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATH IIEJICHANIPABICHHBII IMOMCK MEPEHOCA CPECTB U CIIOCOOO0B JeHCTBUS B MPO(PECCHOHAIBHYIO CPENY;

YMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 001aCTH KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTe;

BBIJIBUT'aTh HOBBIE WJEH, NpeagaraTb OpUrMHalbHbIE MOJIXOAbl U PELIEHUs, CTaBUTh MPOOJIEMBbl U 3a/1a4M, JOINYCKAIOUIME aJbTePHATHBHbBIC
pelIeHus.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3MUYHBIX MCTOYHHMKAX HH(POpMaruu (TekcTe y4eOHOro MOocoOMsi, HayYHO-TOMYJSPHON JMTepaType, OMOJOTHYECKUX
CJIOBapsX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHAIM3UPOBaTh HHPOPMALIMIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTb;

(dbopMynHMpoBaTh 3ampockl U MPUMEHATh Pa3jIMYHbIE METO/Abl IPU TOUCKE U OTOOpe Ouojoruueckoi MHQPOpPMaLUU, HEOOXOIUMON JUIs
BBITNIOJTHEHUS Y4€OHBIX 3a/1a4;

npuoOpeTaTh OMNBIT  UCHOJb30BAHUSA HH(POPMALMOHHO-KOMMYHUKAaTHUBHBIX ~TEXHOJIOTUH, COBEPUICHCTBOBATH KYJIbTYpy AaKTHBHOTO
HCIIOJIb30BAaHUS Pa3IMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTUMalbHYIO (OpMy HpeIcTaBiIeHUs Ouonorndeckod uHpopmamuu (cxemsl, rpaduku, AuarpaMmbl, TaOIUIBL,
PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAay4yHBIN SI3bIK B KaueCTBE CPEJCTBA Npu paboTe ¢ Ouonornyeckoi MHGoOpMaIei: NpUMEeHITh XUMUYECKue, (pU3nYecKue H
MaTeMaTHUYeCKHUe 3HaKU U CUMBOJIBI, (OpMYJibl, a00OpeBHATYpy, HOMEHKIIATYpy, UCIIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA
HarJsIHOCTH;

BJIa/IETh HAaBbIKAMH PAaclO3HABaHUs U 3aIUTHI HH(pOpMauK, HHHOPMaIMOHHON 0€3011aCHOCTH JIMYHOCTH.

OgJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMM A€l CTBUSIMU:

1) oduenne:

OCYILECTBIISATh KOMMYHHKAIIMM BO BceX c(epax >KU3HU, aKTMBHO y4acTBOBATh B JMAIOre WM JUCKYCCHUH IO CYIIECTBY 00CYKIAaeMOW TeMbl
(ymeHue 3a7aBaTh BOINPOCHI, BBICKA3bIBaTh CY)KJIEHUS OTHOCUTEJIBHO BBINOJIHEHHUS MPEAaraéMoil 3aauu, YUYUTbIBaTh HHTEPECHI U COINIACOBAaHHOCTD
MO3ULMK APYIUX YYACTHUKOB TUAJIOTa UM TUCKYCCUH);

pacro3HaBaTh HeBepOaJIbHbIE CpPEACTBa OOIICHUS, MOHUMAaTh 3HAYEHHE COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX
CUTYyallUl, YMETb CMSTYaTh KOH(JIMKTHI U BECTH NEPErOBOPHI;



BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS U B3aUMOICHCTBHS, TOHUMATh HAMEPEHHSI IPYTUX JIOACH, POSIBIIATh YBAKUTEIBHOE OTHOIIEHUE K
cobeceJHUKY U B KOPpeKTHOU opme HopMyIupoBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB.

2) COBMeCTHAs /IeITEILHOCTD:

MOHMMATh M UCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHON W MHAMBHUIYaIbHON pabOThI PU pEIICHUH OMOJIOTMYECKON MpoOsIeMbl, 000CHOBBIBATH
HE00XO0AUMOCTb IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOAEHCTBHS TP PELICHUH y4eOHO! 3aauu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yUETOM OOIMX MHTEPECOB U BOZMOXKHOCTEH KaXKI0TO WICHA KOJJICKTHBA,

IIPUHUMATD LIEJIM COBMECTHON JIEATENBHOCTH, OPIraHU30BbIBaTh U KOOPIANHUPOBATH EHCTBUSA 110 €€ JOCTUKCHUIO: COCTABIIATH IUIaH JEHCTBHIA,
pacrpenenarTh poJid ¢ ya€TOM MHEHUH YYaCTHUKOB, 00CYKAAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaXI0r0 yYaCTHUKA KOMaH bl B OOIIMN pe3ynbTaT 110 pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE IPOEKTHI, OLIEHUBATH UJIEH C [TO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh HO3UTUBHOE CTPATErNYECKOE IOBEICHHUE B PA3IMUHBIX CUTYaLUsX, IPOSBISATH TBOPYECTBO U BOOOPaKEHHUE, ObITh MHUIIMATHBHBIM.

Osgi1aieHHe YHMBEPCAJIbLHBIMHU PeryIsiTHBHBIMH e CTBUSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JJIS1 BBISIBJICHUS IPOOJIEM 1 MX PEIICHUS B )KU3HEHHBIX U YIEOHBIX CUTYAIHIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMUYECKUX 3HAHUH LIEIEeBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JEHUCTBHSIX M IOCTYNKaX IO OTHOLICHMIO K KUBOU
IIPUPOJIE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMbl, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33/7a4yM B
00pa3oBaTENbHON ACATEIBHOCTH M KU3HECHHBIX CUTYaIIUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH PEIIEHUs MPOOJIEMBbl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW OSPYIUIMM B pPAa3HBIX OO0NACTAX 3HAHUM, MOCTOSIHHO TNOBBIIIATh CBOMU
00pa3oBaTeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQ/IETh HaBbIKAMM IMO3HABATEIbHON pe(dIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUHM M MBICIHUTEIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBAHHUH, UCIIOJIB30BaTh NPUEMBI peIEKCHH I OLIEHKU CUTYallld, BBIOOPA BEPHOT'O PELLCHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsITHE CEOSI U APYTHUX:



IPUHUMATD ce0s, TOHUMAst CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIbHOCTH;
IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eI0BEKa.

HPEAMETHBIE PE3YJIBTATBI

[TpenmerHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO no OGuonoruu Ha 6a30BOM ypOBHE BKJIIOUAIOT cHeuduyeckue A yaeOHoro npeaMera
«buonorus» Hay4HBIC 3HAHMI, YMEHHUS u Croco0bl JeNCTBUI 1o OCBOEHHUIO, MHTEPIPETALUH
U TIpeo0pa30BaHMIO 3HAHUHN, BUJIBI JESITEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHHS U IPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX YUCOHBIX CUTYAIUAX, a TAKXKE B
peabHbIX KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMeTHble pe3ybTaThl IPEACTABICHBI 110 roJaM 00y4eHHs..

[TpenmeTrHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATH!

c(OPMHPOBAHHOCTh 3HAHUHA O MECTE M POJM OMOJIOTMH B CHUCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa U Hay4YHOTO MHPOBO33PEHMS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOIHH,
(YHKLIMOHATIBHON TPAMOTHOCTH YEJIOBEKA ISl PELICHNUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJCpKaHWE OMOJOTHYECKUX TEPMHUHOB M TOHATHH: KU3Hb, KIETKA, OpPraHu3M, MeTabomu3M (0OMEH BelecTB U
IIpEeBpallleHHe SHEpruM), TOMeocTa3 (CaMOperyisius), YypOBHEBas OpraHU3allUsl >KUBBIX CHCTEM, CaMOBOCIpPOU3BelIeHHE (pEernpoayKLus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

yMEHHUE U3JIaraTb OMOJIOTHYECKUE TEOpUH (KJIETOUHAsi, XPOMOCOMHAs!, MyTallMOHHAs, IEHTpaJIbHasl JorMa MOJIEKYJIIPHOM OMOJI0run), 3aKOHbBI
(I'. Menpens, T. Moprana, H. W. BaBunosa) u ydeHus (0 LEHTpaXx MHOrooOpasusi U NPOMCXOXKIEHUS KyabTypHbIX pactenuit H. WM. BaBuiiosa),
OIIPEAEIIATh TPAHULIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHUE BJIAJIeTh METOJaMH HayYHOTO ITO3HAHUS B OMOJIOTHH: HAOJIOICHNE U OMTMCAHNE )KUBBIX CUCTEM, IPOIIECCOB H SBICHUH, OpTraHU3a M H
MPOBE/IEHUE OMOJIOIMYECKOr0 3KCIEPUMEHTA, BBIBI)KEHUE T'MIIOTE3bl, BBISBIEHHE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHUE
MOJIYYEHHBIX PE3Yy/IbTaTOB, UCIIOIb30BAaHHBIX HAYUHbIX OHATUN, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BHIBOJIbl HA OCHOBAHMHU MOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBIJIENATH CYIIECTBEHHBIE NPU3HAKKM BHUPYCOB, KJIETOK MPOKAPHOT U JYKapHUOT, OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB,
0COOEHHOCTH IIPOLIECCOB: 0OMEHA BELIECTB U MIPEBPALLEHUS SHEPTUU B KJIETKE, (POTOCHHTE3A, IUIACTUYECKOT0 ¥ IHEPreTUYECKOTro 0OMEHa, XeMOCHHTE3a,
MHTO32a, MeH03a, OTI0IOTBOPEHUS, pa3MHOXKEHHUS, MHIUBU1YaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHe3);

yYMEHHE NMPUMEHATh MOJYyYEHHbIE 3HAHUS JUIsl OOBSICHEHHs] OMOJIOrMYECKUX MPOIECCOB U SIBIECHUM, IS NPUHSITUS NMPAKTUYECKUX PEIICHUN B
MOBCETHEBHOMN JKM3HU C LeNblo obecreueHus: 0€30MacHOCTH CBOETO 370POBbS M 3/10pPOBbSl OKPYXKAIOIIUX JIO/EH, COOMIOAECHUS HOPM I'PaMOTHOIO
TOBEJICHHUSI B OKPY>KAIOIIeH MPUPOTHON cpefie, MOHMMaHue He0OXOIMMOCTH MCTIOb30BaHUS IOCTHKEHUN COBPEMEHHON OMOJIOTUU M OMOTEXHOJIOTHIT
JUI PallMOHAIBHOIO IPUPOIOTIOIB30BaHUS;

YMEHME pellaTh 3JI€MEHTapHble TeHETUYECKUE 3aJaud Ha MOHO- U JUTHOPUIHOE CKpEIMBaHKe, CLEIUIEHHOE Hacle0BaHNe, COCTABIISATh CXEMBbI
MOHOTHOPUAHOTO CKpEIMBAaHUS JUISI TPEICKA3aHUsl HACIE0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHSATH J1a00paTOPHBIE U MPAaKTUYECKHE paboThI, COOJII0IaTh paBUiia MpU paboTe ¢ y4EOHBIM U TAOOPaTOPHBIM 000PYI0BAaHUEM;



yMEHHUe KPUTHYECKH OLCHUBATh U WHTEPIPETUPOBATh HH(OPMAIHIO OMOJIOTHYECKOTO COJePKAHNUS, BKIIOYAIONIYIO IICEBAOHAYYHbIC 3HAHUS U3
pa3IMYHbIX UCTOYHHUKOB (CpeAcTBAa MaccoBOW MH(pOpMalMM, HAyYHO-TIONMYJISIPHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX HCCIIEO0BAaHUN B
OuosIoruu, MEeAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOLIEHUs, 0000111as OMOI0rHYeCcKy0 HH(OPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB,
I'PaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommuectBo yacoB ‘ DnekTpoHHbIE (IUPPOBEIE)
n/m Beero|| KoHTposbHbIe I[IpakTuueckue obpasosatenbHbIe PeCypehl
paboThl paboThI
1 buonorus kak Hayka 2 1 0,5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41¢c292]]
2 JKuBbIe cHCTEMBI M IX OpraHu3aIus 1 [[bubmuoTeka [IOK
https://m.edso0.ru/7f41c292]]
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41¢c292]]
4 KuzneaesaTenbHOCTh KICTKH 6 1 0,5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41¢c292]]
5 Pa3zmHOXeHMe U HHANBUAYAIBHOE pPa3BUTHE 5 0,5 [[BubmuoTeka [JOK
OpraHU3MOB https://m.edso0.ru/7f41c292]]
6 HacneacTBeHHOCTh M N3BMEHUHBOCTD 8 1 1.5 [[BubmuoTexa [JOK
OpPTraHU3MOB https://m.edsoo.ru/7f41¢c292]]
7 Cenekiust opranu3mMoB. OCHOBBI 3 [[BuGmmoTeka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292]]
8 PesepBHoE Bpems 1 [[bubmamnoreka LIOK
https://m.edso0.ru/7f41c292]]
|I[06aBI/ITL CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

buonorus : 10-i knacc : yue6nuk / B. B. Ilaceunuk, A. A. Kamenckuii, A. M. Pybuos (u np.) nox pen. B. B. [Taceunuka. -5-e u3n., crep. — Mockaa :
[Ipocsemenue, 2023. — 223, (1) c. :- (JIunus xu3un).

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

YuebHoe nmocobue «O6mas 6uonorusy». 10 kmace» (M.: poda, 2016) — yuebnuk B. b. 3axaposa, C. I'. MamonTtoBa, H. . Conuna, E.T. 3axapoBoii;
MeTtoanyeckuM MocoOreM ¢ IIEKTPOHHBIM HHTEPAKTUBHBIM npuiioxenuem / O. J1.

Bamenko. — M.: [1nanera, 2012. — 576 c. — (KauectBo 00yueHus);
https://gdz-online.ws/ege-gia-onlajn/ege-biologiya/15922-rokhlova-ege-2021-30-variantov-biologiya

https://relasko.ru/forum/66-49521-1

https://bio-ege.sdamgia.ru/CrnpaBounoe uzganue. bosbinas wumoctpupoBantas suiukiIoneaus B 32 romax. OO0 «M3aarenbcTBo ACTpeb.
HMUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



https://gdz-online.ws/ege-gia-onlajn/ege-biologiya/15922-rokhlova-ege-2024-30-variantov-biologiya
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