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IHOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl O OUOJIOTMH TEOPETUUYECKYIO OCHOBY JUIS OTIPEAENICHUS MOAX0/I0B K
dopmupoBaHui0 coiepkaHus ydeOHoro mpeamera «buonorus» CcocTaBWIM:  KOHIENTYyalbHbIE
nonoxenuss GI'OC COO o B3anMOOOYCTOBICHHOCTH LIEJIEH, COJCp)KaHMs, PE3YJIbTaTOB OOy4YEHHUS W
TpeOOBaHUN K YpPOBHIO TIOJATOTOBKH BBITYCKHUKOB, IOJIOKCHHUS OO0 OOIMMX IENsIX W MPHHIIUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI cpelHero obmiero oOpasoBanusi B Poccuiickoii
denepanyn, a TaKKe MOJ0KEHUS O crienupuKe OMOJI0THH, €€ 3HAUCHUH B MIO3HAHUH YXKUBOH MPHUPOJIBI U
o0OecrieueHnr CYIIEeCTBOBaHUS dYenoBedeckoro oobmectBa. CorjacHO Ha3BaHHBIM — IOJIOKEHUSM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIH MTPOrPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruu AaéT MpeACTaBIEHHE O LENsAX, o0 obmel crpaTerun oOy4yeHUS,
BOCIIUTAHHUS M Pa3BUTHUA OOYYAIOLIMXCS CpelncTBaMHM ydyeOHoro mpenmera «buomorusy», ompenenser
00s13aTeNIbHOE TPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeielieHue IO pasjieiaM U TeMaMm,
PEKOMEHIYEMYIO IOCIEA0BATEIBHOCTh M3YyUEHHUs] y4eOHOro MaTtepuana ¢ Y4ETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€i, JIOTUKM OOpa30BaTEIbHOrO MpOIecca, BO3PACTHBIX OCOOEHHOCTEMH
00yJaroIuXCs.

B mporpamme mo Ouonoruu Takke yYUTBHIBAIOTCS TPEOOBAHUSA K IUIAHUPYEMBIM JHYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM oOydeHUs B ()OPMHUPOBAHWU OCHOBHBIX BHJIOB Y4E€OHO-
MO3HABATENIBHON  JEATENbHOCTH/Y4eOHBbIX JIEHCTBUN O0OydYalOmIMXCSl 1O OCBOEHHUIO COJEpIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B mporpamme mno Ouomormum (10-11 kmaccel, 0a30BbIi YpPOBEHb) peaqn30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B U3YYEHUH OMOJIOTHH, Ojlaroiapst 4eMy B HEH NMPOCMATpPUBACTCS HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUMN, CBSA3aHHBIX C (POPMUPOBAHHMEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJIOTMYECKOTO MBIIUICHUS, TPEACTABICHUI O 30pOBOM 00pasze XHU3HU H
OepeXKHBIM OTHOILIEHWEM K OKpyKaromeil mnpupomHoit cpene. [lostomy Hapsay ¢ HU3ydeHHEM
00IIEeONOIOTUYECKUX TEOPUH, a TaKXKe 3HAHWH O CTPOCHUH JKUBBIX CHCTEM Pa3HOTO PAaHTa U CYHIHOCTH
OCHOBHBIX TMPOTEKAIOIIMX B HHUX IMPOIECCOB B MporpaMMe IO OHOJOTHUU YAEICHO BHUMAaHHE
WCTIOJIH30BAHUIO TTOTYYEHHBIX 3HAHUI B MOBCEIHEBHOM XU3HU JUIS PEUICHUS MPUKIAIHBIX 3a/1a4, B TOM
gyucne:  NpopMIAKTHKHA  HACIEACTBEHHBIX  3a00JeBaHUIl  4YellOBEKa,  MEIUKO-TE€HETUYECKOTrO
KOHCYJbTUPOBaHUS, OOOCHOBAHMS JKOJOTMYECKH 11€JecO00pa3HOro TMOBEAEHUS B OKpYXKarollen
MIPUPOIHON Cpelie, aHaIM3a BIUSHUS XO3sIIICTBEHHOHN JESTeIbHOCTH YeJIOBeKa Ha COCTOSTHUE MPUPOIHBIX
¥ MICKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHE BHUMAHHSA K MIPUKIIAIHON HAIIPABICHHOCTH YU4eOHOTO MpeaMeTa
«buonorus» TPOAMKTOBAHO HEOOXOAMMOCTBIO OOECTHeUeHUsl YCIOBUM I pelIeHHs OJHON U3
aKTyaJIbHBIX 3aJa4 IIKOJIbHOIO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mpeanoaraet GopMUpOBaHUE Yy
oOydaromuxcsi CIOCOOHOCTH  aJanTUPOBAThbC K  HM3MEHEHHSAM JUHAMHYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpefiHero oouiero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecnieunBaeT
dbopMupoBaHHe y OO0yUYAIOMIMXCA TPEICTABICHUNA O HAyYHOW KapTHHE MHUpa, pacuupsieT u o0oOiaer
3HaHUSA O >KMBOW MPUPOJE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOH OpraHW3alliud U 3BOJIOILUH,
CO3/1aéT YyCIIOBUSL [UIsi: TIO3HAHUS 3aKOHOB JKMBOM MpHUPOAbl, (OpMUPOBAHUS (YHKIIMOHATBHOU
TPaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO U 0e€30MacHOro o00pa3a >KHU3HH, JKOJIOTUYECKOTO MBIIIICHHS,
[IEHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIE U YETOBEKY.

Bonbiioe 3nadeHre OMOIOTHS UMEET Tak)Ke IS PEIICHUs BOCIIUTATEIbHBIX M Pa3BUBAIOIINX 3a/1a4
cpenHero o6Omiero oOpa3oBaHWs, colManu3anuu oOydaronuxcs. M3ydenuwe Omosiorum oOecreynBaeT
ycIoBUs Ui (POPMUPOBAHUS MHTEIJUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX M WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTErpaIliii OWOJIOTHUECKUX 3HAHWH C TIPEICTABICHUSMH W3
JIPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3MKH, XUMHUHU U Teorpaduu. Ha3zBaHHBIE MOITOKEHHS O
IpelHa3HauYeHuN y4yeOHoro mpenMera «buonorus» cocTaBUIM OCHOBY JJIsl ONpEeNieHUsl MOAXOJ0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €r0 CO/IEPIKAHUS, IPECTABICHHOIO B IPOrpaMMe 1Mo OMOJIOTHH.

OTt60p conepxanus yaeOHoro npeamera «buomorus» Ha 6a30BOM YpPOBHE OCYIIECTBIIEH C MO3HUITUI
KYJIBTypOCOOOpa3HOro MOIX0/a, B COOTBETCTBUU C KOTOPHIM 00YydarolIHecs J0JKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HAYMMbIe I (POpMHUpOBaHUS OOIICH KyJIbTYPHI, ONPEACISIONNE aJeKBAaTHOE IOBEICHHE
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YEJIOBEKA B OKPYIKAIOIICH MPUPOTIHON cpesie, BOCTPeOOBaHHBIC B TOBCETHEBHON KM3HU M MPAKTUUECKON
nestensHocTH. Oco00e MECTO B ATOM CHUCTEME 3HAHWM 3aHMMAIOT JJEMEHTHI COACPKAHUS, KOTOPHIC
CIIy’KaT OCHOBOW Il (DOPMHUPOBAHMS TPEACTABJICHUI O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTHUHE
MUpa W IICHHOCTHBIX OPHCHTALUAX JIMYHOCTH, CIHOCOOCTBYIOIIUX TyMaHU3AIMH OHOJIOTHYECKOTO
oOpa3oBaHus.

CTpyKTypHpOBaHUE COEPKaHUS yUeOHOTO MaTepuasia B IporpaMMe Mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPHOPUTETHOIO 3HAUEHHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOCHHOCTSIX KMBOW MPUPOJBI, O €€
YPOBHEBOH OpraHu3aliil W SBOJIONUH. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOro Mpeamera
«buoiiorus» BeIIEIEHBI CIENYIOLUE COAEpKATEIbHbIE JIUHUM: «brosiorus kak Hayka. MeToabl HAy4YHOrO
no3Hanus», «Kietka kak Owosjormdeckas cucrema», «OpraHu3M Kak OHMOJOTHYECKas CHCTEMay,
«Cucrema U MHOrooOpa3ue OpPraHu4eckoro Mupa», «IBONIOIUS KUBOH MPUPOABD), «IKOCUCTEMBI U
MPUCYILE UM 3aKOHOMEPHOCTU.

Heap wusyuenuss ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypOBHE — OBIJIAJICHUE
00y4arOIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIMH KUBBIX CHUCTEM Pa3HOTO paHra
U IpuoOpeTeHre YMEHUI HCIOIb30BaTh 3TU 3HAHUS JAJIS TPAMOTHBIX JEHCTBHI B OTHOLIEHUH OOBEKTOB
KUBOU MPUPOBI M PEIICHUS PA3IHYHBIX )XU3HEHHBIX MPOOIIEM.

Joctuxkenne 1enu u3ydeHuss ydeOHoro nmnpeamera «buomorus» Ha 0a30BOM  ypoBHE
o0ecreYnBaeTCs pelIeHUEM CIeYIOIUX 3a4a4:

OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMbl 3HAHUM O OWOJIOTMYECKUX TEOPHSIX, YYEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBWIIAX, CIYXKAIIUX OCHOBOH Ui (DOPMHUPOBAHHS TPEICTABICHHHA O
€CTECTBEHHO-HAYYHONH KapTUHE MHUPA, O METOJaX HAY4YHOIrO IO3HAHUs, CTPOCHHH, MHOrooOpasuu u
O0COOCHHOCTSIX )KHBBIX CUCTEM PAa3HOTO YPOBHS OpraHW3aIluH, BBIIAIOMINXCS OTKPBITHSAX M COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTUH;

dbopMupoBaHHEe y OOYyYarONIMXCsS I[O3HABATCIBHBIX, HWHTEJUICKTYAIbHBIX H  TBOPYECKUX
CHOCOOHOCTEH B IMpoliecce aHaIK3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJOrMM HAayYHBIX B3TJISA0B, UACH U
MOAXO0B K U3YYCHHIO KUBBIX CUCTEM PAa3HOT'0 YPOBHS OpraHU3AIINM;

CTaHOBJICHHE Yy oOOydarommuxcs oOmiel KylnbTypbl, (YHKIHMOHAIBHOM TPAMOTHOCTH, pPa3BUTHE
YMEHHH OOBSICHITh M OICHUBATH SIBJICHHUS OKPYXKAIOMIETO MHUPA KHUBOU MPUPOIBI HA OCHOBAHUY 3HAHUH H
OTIBITA, MOJIYYEHHBIX MIPU U3YUCHUH OHOJIOTUY;

dbopmupoBaHre y 00y4arolmUXCcsi YMEHUN WJUTIOCTPUPOBATh 3HAUYCHHE OWMOJIOTHYECKUX 3HAHUM B
MPAaKTUYECKOW JIEATEIbHOCTU 4YEJIOBEKAa, Pa3BUTHM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUHA H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM JKMBON  MPHUPOJIBI,
HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHWS K HEH, COOJIOEHUS STUYECKUX HOPM TIpH TMPOBEICHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HaHUE IIEHHOCTU OMOJOTUYECKUX 3HAHUU /ISl TIOBBIIIEHUS YPOBHS DKOJIOTHYECKON KYIbTYpHI,
i GopMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MMPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUH B MTOBCEHEBHOMN KU3HH JIJISl OIIEHKU TTOCIIEACTBUI
CBOCH NEATENBHOCTH MO OTHOIICHHUIO K OKPYXKAIoIIeH cpee, COOCTBEHHOMY 3/I0pPOBbIO, 00OCHOBaHHE U
coOmroienrne Mep npodrIakTuKy 3a0071€BaHUH.

Ha 6a3e mkonbl 1 kabuHeTa OMONOTHHM U XMUMHHM co3laH HeHTP «Touka pocrta». OcHalieHue
00111€00pa30BaTENbHBIX IIKOJI COBPEMEHHBIM ITU(POBBIM 000pYAOBAaHUEM SIBIISICTCSI MaTEpHAIbHON 0a3oi
peanuzanuu DeneparbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa. JTO OTKPHIBAET HOBBIC
BO3MOKHOCTH B YpPOYHOW W BHEYPOUHOM, BHEKJIACCHOW NEATETHHOCTH M SBJISETCS HEOTHEMIIEMBIM
ycloBUeM (hOpMHUPOBAHUS BHICOKOTEXHOJIOTUYHON CPEbI KO, 0€3 KOTOPOH CIIOKHO MPEACTAaBUThH HE
TOJIbKO TMpoduinsHOE 00yUYeHHEe, HO U COBPEMEHHBIM 00pa3oBaTebHBIN Hpoliecc B 1eaoM. Pa3pacraercs
0Jie B3aMMOJCICTBUSA YUYEHUKA U YyUUTENs, KOTOPOE PacHpOCTpaHseTCs 3a CTEHbI IIKOJIBI B peajbHbINA U
BUPTYAJIbHBIA COLTUYM.

Hcnonb3oBanue yueOHOrO 0OOpYyHOBaHHS CTAHOBHUTCS CPEACTBOM  OOECHEYEHHUsS ITOro
B3aUMOJICHCTBHUSA, TeM Oojiee B YCJIOBHSIX OOydeHHUs TpeAMETy Ha YIIyOJEHHOM YpPOBHE,
mpernoiaraeMoM npoduiIn3anueii o00ydeHus..



Jlannass pabovass mporpaMMa TpPEAyCMAaTPUBAET HCIIONb30BaHUE IU(POBBIX abopaTopuii
«buonorusy, «Oxonorus» u «HeHpoTeXHOJOTHMM» C CEHCOPHBIMH JAaTYMKaMHU, a TaKxke HU(POBOIL
MHUKPOCKOII, HOYTOYK, MyJIbTUMEIUIHYIO MTaHEINb.

B cucteme cpennero obmero odpasoBanus «buonorusy», nydaemas Ha 6a30BOM ypOBHE, SIBJISETCS
00s13aTeIbHBIM YU€OHBIM IIPEIMETOM, BXOSIIUM B COCTaB MpeIMeTHOM obnacti «EcTecTBeHHO-HAayUHBIE
IPEIMETHI.

Jliia u3ydenust Ouosnoruu Ha 6a30BOM ypOBHE CpeHero o0uiero oopa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 xnacce — 34 yaca (1 yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hezeno).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Bbuonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHUYECKHUMHU U JIPYTHMMHU €CTECTBEHHBIMU
HayKkaMHu, puiaocodueid, STUKOM, ICTETHKON 1 npaBoM. Pois Ononoruu B GOpMHUPOBAaHUHM COBPEMEHHOM
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrM4YeCKUX HayK.

Metoasl MO3HAHUS SKUBOM TOpHpoAbl (HAOMIOJEHHE, OSKCIEPUMEHT, OIHCaHUuE, HW3MEpEeHUe,
Kiaccu(uKanus, MOICTMPOBAHNE, CTATHCTUYECKAst 00padOTKa JaHHBIX ).

JdeMmoncTpamum:

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

Tabmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOW TPUPOJIBI.

JlaGopaTopHble U PaKTHYeCKUE PadoThI:

[Ipaktuueckas pabota Ne 1. «/cmonp3oBaHUE Pa3NMUHBIX METOAOB MPHU U3YUYEHUU OHUOIOTMYECKUX
O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

XKuspie cucrempl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust Owonoruu. OTIWYHE >KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPO/IBL.

CpoiicTBa OumocucreM M UX pa3HooOpazue. YPOBHM OpraHu3alM OHOCUCTEM: MOJIEKYJISIPHBIM,

KJICTOYHBIH, TKaHEBBIH, OpraHM3MEHHBIH, HOMYJISALUOHHO-BUIOBOH, HKOCHCTEMHBIN
(OnoreoneHoTHYECKUIT ), OHOChHEPHBIH.
JdemMoHcTpanum:

Tabnuue! u cxembl: «OCHOBHBIE TPU3HAKY )KU3HU», «YPOBHHU OpraHU3alluy )KUBON TIPUPOIBI.
O6opynoBanue: Moaens Moaekynsl JJHK.

Tema 3. XumMHuYecKHil cocTaB U CTPOECHHE KJIETKH.

XVMMUYECKUN COCTaB KIETKUH. XUMHYECKHE JJIEMEHTBHI: MAaKpOJIEMEHTBI, MUKpPO3JeMEHTHl. Bona un
MUHEpAJIbHBIE BELIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepikanue ocMoTrueckoro 6anaHca.

benku. CocTaB u cTpoeHne 6eJIKOB. AMUHOKHUCIIOTE — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMeHUMbIe
aAMMHOKHUCIIOTBl. AMHMHOKHUCIIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM MOJIEKYJbl (IEpBUYHAS,
BTOpUYHAs, TPETUYHAS U YETBEPTUYHAsl CTPYKTypa). XMMHUUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIIN OEIKOB.

depMeHTHl — Ounonornyeckue kartanu3atopbl. CTpoeHue ¢epMmMeHTa: aKTUBHBIM LIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTiindust GepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aToOpOB.
VYrieBonbl: MOHOCaxapubl (TJIIOK03a, pubo3a M JAe30KcHpru003a), Tucaxapuibl (caxaposa, JIaKTo3a) U
noJicaxapupl (Kpaxmai, TJIMKOTeH, 1eJUTi0N103a). buonoruueckue GpyHKIMH yriIeBOA0B.

Jlunuaer:  Tpurnuuepunbl, Qochonunuasl, crepouabl. [ uapodunbHO-THAPO(POOHBIE CBOMCTBA.
buonornueckue QyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJIOB, OEIKOB M JIMOMAOB KAaK HCTOYHHKOB
SHEPTHUH.

Hyxneunnossie kucnotsl: JIHK u PHK. HykiieoTunbl — MOHOMEpBI HYKIEMHOBBIX KHCI0T. CTpoeHue u
¢byuxun JJHK. Crpoenne u ¢pyukiuu PHK. Buast PHK. AT®: crpoenune u GyHKIMH.

[Mutonorus — Hayka o kjerke. KierouHas Teopus — mpumep B3auMOJCHCTBUSA uaed U (akToB B
Hay4YHOM IMO3HAaHUHU. MeTo/Ibl U3y4eHUs KIETKH.



Knerka kak menoctHas xuBas cucrema. OOIye MpU3HAKM KJIETOK: 3aMKHYTas Hapy>kHas MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oenka.

Tunel knerok: sykapuoTudeckas M mpokapuorudeckas. OCOOCHHOCTH CTPOEHUS! MPOKAPHUOTHUYECKON
kinetku. Knetounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHUYECKOW KIETKH. OCHOBHBIE OTJIHYHUS
PaCTUTENBHOM, )KUBOTHON ¥ TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAs! CTEHKA, TTUKOKAIUKC, UX (pyaknun. [Inasmarnyeckas
MeMOpaHa, e€ cBoiicTBa M ¢yHkuuu. lluromnazma u e€ opraHouasl. OnHOMEMOpPaHHBIE OPraHOWbI
kietku: OIIC, anmapat 'onbmxu, au3zocoMsl. [lonmyaBTOHOMHBIE OpraHOWBI KJIETKM: MUTOXOHJAPUH,
iactuabl. [Ipoucxoxaenne MuToxoHapuil v miuactua. Bugsl miactua. HememOpaHHbIE OpraHoOMIbI
KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOIHU, PECHHYKH, KIyTUKA. DYHKIUU OPraHOUIOB
KIIETKU. Brirtouenus.

Snpo — perynsaTopHelid neHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0uKa, KapHoIUIa3Ma, XpOMAaTHH,
AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. Lllneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEKMBOW MpHUpoJe», «Pacnpenenenue
XUMHMUYECKHX JIEMEHTOB B KUBOU NPUPOICH.

Tabmus! u cxemsl: «llepuonnueckas TabauIa XUMUYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJbI», «buocunTes Genka», «CtpoeHue Moiekyisbl Oenka», «Ctpoenue depmentay, «HykienHoOBbIe
kucnotel. JJHK», «Crpoenne monexkynst AT®», «CTpoeHne sykapuoTHUECKON KieTku», «CTpoeHue
KUBOTHOM KIIETKH», «CTpOEHHE DPACTUTENBHON KIETKW», «CTpOeHHEe NPOKapUOTHYECKOH KIIETKH»,
«CTpoeHue sspa KIeTKW», «YTIeBOAb», «JIUmuasn.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyAOBaHME Ui HPOBEIEHHUs HAOIIOJCHUH,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPHUAIbHBIX KIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnast padora Ne 1. «/3yueHne KaTalUTUYECKOH aKTHBHOCTH (PEPMEHTOB (Ha mpuMepe
aMMJIa3bl WM KaTaasbl)».

JlaboparopHast padota Ne 2. «3ydeHrne CTpOCHHS KIETOK PACTEHUH, )KUBOTHBIX U OaKTepUil 1O
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHHEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelecTB, WM METa00du3M. AcCUMUIAINS (TUIACTUYECKHH OOMEH) M JIMCCUMUIISIUS
(oHEpreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadbonr3ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPIMH B IOHUMaHUU METa00I13Ma.

Tunsl 0OMeHa BelecTB: aBTOTPOPHBINA U reTepoTpopHbIA. Posib pepMeHTOB B 0OMEHE BELIECTB U
IIPEBPALLICHUY JHEPTUU B KIIETKE.

®orocunrtes. CBeroBas U TeMHOBast (a3bl poTocuHTe3a. Peakuuu gorocunresa. IpHEeKTUBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3a JJIs )KU3HU Ha 3emiie. BiusiHue ycnoBuii cpespl Ha (pOTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCHHTE3UpYIolIe OakTepun. 3HaUeHHE XeMOCUHTE3a /ISl )KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KkieTke. PaciieruieHune BeUIeCTB, BBIJEICHHUE U aKKyMYJIMpPOBaHUE
SHEpPIuu B KIETKe. JTalmbl HepreTnyeckoro oomena. I'nukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHUCJIEHHWE, WU KJIeTo4yHoe JpixaHue. OxkuciautenbHoe QochopunupoBanre. IPGHEeKTUBHOCTh
HHEPreTUYecKOro ooMeHa.

Peakuuu matpuunoro cuntesa. I'enernueckas nnpopmanus u JJHK. Peanuzauusa renernueckoit
uHpopmanuu B kieTke. ['eHeTnueckuil Ko 1 ero cBorcTBa. TpaHcKkpunuus — MaTpuuHblid cunte3 PHK.
Tpaucnsiuus — 6uocunTe3 Oenka. Dtanbl TpaHcasuuu. KoaupoBanue amuHokucnot. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopust otkpeitus BupycoB (. WM. MBanoBckwii).
OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO 1IMKJIa BUPYcoB. bakrepuodaru. bonesnu pacteHuit, >kuBOTHBIX
U 4eJoBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummynonedunura udenoseka (BUY) — Bo3Oyautens



CIIMda. OOpatHast TpaHCKpUIIIMA, peBepTaza M uHTerpasza. IIpodunaktuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «Tumbl nutanusy, «Merabomu3zmy», «MHUTOXOHAPHUI», «IHEPreTHUCCKUI
obmen», «Xmoporutact», «Porocunte3y, «Ctpoenue JHK», «Ctpoenne u QpyHKIIMOHUpOBaHKUE TE€HAY,
«CunTte3 Oenkay, «I'eHernueckuit kon», «Bupyce», «bakrepuodarn», «CtpoeHre 1 KU3HEHHBIH ITUKIT
Bupyca CIIN/a, 6aktepuodaray, «Permmukarms JTHK».

Ob6opynoBanue: moaenu-anmukanuu «Yasoenue JIHK u tpanckpunmms», «brnocunrtes Oenkay,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBHUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii nukn, WM SKU3HEHHBIH 1WKI KieTkd. HWHTepdasza u  wmwuro3. Ilpomeccsr,
nportekaromue B uaTepdaze. Pernkanus — peakius matpuunoro cuare3a JJHK. Ctpoenue xpomocom.
XpoMOCOMHBII Habop — KapuoTUIl. JIMIJIOWAHBIA ¥ TallJIONAHBI XPOMOCOMHBIE HAOOPbI. XpOMAaTHIBI.
[{uronornyeckre OCHOBBI Pa3MHOKEHUS U MHIMBUAYAIbHOTO PA3BUTHSI OPTaHU3MOB.

Henenue xnerku — muro3. Cragum murosza. IIporecchl, mpoucxonasdiue Ha pa3HbIX CTaAMSIX
MHUTO3a. brosornueckuii cMpICa MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

@opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecriojioe U MoioBoe. Buisl 6ecrnonoro pa3MHOKEHUS:
JIeJICHUE HaJBOE, IOYKOBAaHUE OJIHO- U MHOTOKJETOYHBIX, CIOpPOOOpa30BaHUE, BEreTaTHBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE JJIs1 CEIEKLIUH.

[TosoBo€ pa3MHOXKEHKE, €70 OTIIMYUS OT OECIOIOrO.

Metioz. Craauu meiio3a. [Ipoueccel, npoucxondiiue Ha ctagusax meitosa. [loBenenue xpomocoM B
Mmeno3se. Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEN03a.

'amerorenes — mpoiiecc 00pa3oBaHUS TOJOBBIX KIETOK Y JKUBOTHBIX. [lo/oBBIE >Kemne3bl:
CEMEHHMKM U sAn4YHMKU. OOpa3oBaHuME U pa3BUTUE IIOJIOBBIX KJIETOK — TaMeT (CHepMaTo30M],
SHIIeKIIeTKAa) — crepMarorene3 u oBoreHe3. OCOOCHHOCTH CTPOEHUS SHIEKIETOK U CIIEpMaTO30UI0B.
OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). DTambl
SMOPHOHAILHOTO PAa3BUTUSl Y IMO3BOHOYHBIX J>KMBOTHBIX: JAPOOJIGHHE, TacTPYJSIUs, OpraHoreHes.
[ToctamOpuoHanpHOE  pa3BUTHE. THIBI MOCTAIMOPHOHANBHOTO PA3BUTHUS: TPsAMOE, HENpsMoe
(nunHOYHOE). BnusiHMe cpenbl Ha pa3BUTHE OPraHu3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O pPACTEHHUS: CTPOCHHUE CEMEHH, CTaluu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «@DOpMbI PasMHOXKEHHS OPraHU3MOBY», «/[BOifHOE OMIIOOTBOpEHUE Yy
LIBETKOBBIX pacTeHUil», «BereratnBHOe pa3MHOKEHUE pacTeHUI», «/leneHune KieTku OakTepuii»,
«CTpoeHME TMOJIOBBIX KIETOK», «CTpoeHHE XpoMocoMbl», «Knetounsli nukim», «Pemnmukanua JTHK»,
«Mwuro3», «Menosz», «IIpsmoe u HenpsMoe pa3BUTHEY, «I aMETOTeHe3 y MIIEKONUTAIOIINX U YEJIOBEKA,
«OCHOBHBIE CTaINM OHTOTEHE3a.

O6opynoBaHue:  MHKpPOCKON,  MHKporpemnapaTel  «CrepMaTro30ubl  MIIEKOIUTAIOIIETOY,
«SlilnexneTka MIIEKONUTArOIIEro», «KapuokunHe3 B KIIETKaX KOpelIKa JIyKa», MarHuTHas MOJEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens meradaznoit XxpoMoCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 3. «HaGmromeHune mMuTO3a B KJIETKAaX KOHUYMKA KOpEIIKa JyKa Ha
rOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHnass pabora Ne 4. «M3ydeHwe CTpOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTuku. Victopust pa3BuTHS TeHETUKU. Posib IUTONOTMU M SMOPHOJIOTHUU B
CTaHOBJICHMH TeHeTHKHU. Bkian poccuiickux u 3apyOeHbIX YUYEHBIX B pa3BUTHE T'€HETUKH. MeTo[bl



TCHEeTHUKH (TMOPUIOIOTMYECKHM, IIMTOTCHETUYECKUH, MOJICKYJIsIpHO-TeHeTHuecKuil). (OCHOBHBIC
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIUBAHUM.
3aKOHOMEPHOCTH HAaCTEAOBaHUS TMPHU3HAKOB, ycTaHOBJIeHHBIE [. Menaenem. MoHoruGpumaHoe
CKpeluIrBaHue. 3aKOH eIuHo00pa3usi rTHOpHUI0B NepBOro nmokojieHus. [IpaBuino JOMUHHPOBaHUS. 3aKOH
paclueIIeHus IPU3HAKOB. I 'noresa unctorsl ramet. [loHOE U HENoJIHOE TOMUHUPOBAHUE.

Jurubpuxoe CKpeLIMBaHUE. 3aKoH HE3aBUCUMOTIO HaCJIe10BaHUs IIPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI ~ JUTMOPUIHOIO  CKpEIMBaHUA. AHAIU3UPYIOIIEE CKpEIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTNPEACTICHHUS TeHOTUIIA OCOOH.

CueruieHHOe HacienoBaHMe IpU3HaKoB. Pabora T. MopraHa no cLEIUIEHHOMY HaclleZJOBaHUIO
reHoB. HapymieHue clueruieHus TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XPpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ eHeTUUEeCKHe KapThl.

I'enernka nosa. XpOMOCOMHOE OINpeAesieHHue I1oia. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsbI€ M reTeporaMeTHbIE OpraHu3Mbl. HacnenoBanne npu3sHaKkoB, CHEIIICHHBIX € IIOJIOM.

W3meHunBoCTh. Buabl M3MEHUYMBOCTH: HEHACJIEJICTBEHHAs W HacieACTBEHHass. Poib cpenbl B
HEHACJEeICTBEHHONM  M3MEHYMBOCTH.  XapakTepUCTUKA  MOJU(PHUKALMOHHON  HM3MEHUYMBOCTH.
BaprnannoHHbI psa v BapuanMoHHas KpuBad. Hopma peakumm npusHaka. KoiaudecTBeHHBIE H
KayeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBennas, Wi TeHOTUIIMYECKAs, U3MEHUMBOCTL. KoMOMHATHBHAS M3MEHYMBOCTh. Melo3
U TIOJIOBOM TMpOLECC — OCHOBAa KOMOMHAaTHMBHOM H3MEHYMBOCTH. MyTallMOHHAas HW3MEHUYUBOCTb.
Knaccudukanuss myranuii: TeHHBIE, XPOMOCOMHBIE, Te€HOMHbIE. YacToTa W THPHUYUHBI MYTAIH.
MyrareHHsle (akTopbl. 3aKOH TOMOJIOTUYECKMX PSJOB B HaclelCTBeHHOW wn3MmeHunmBoctu H. U.
Basuinosa.

BHesnepHast Hacla€ICTBEHHOCTb U H3MEHUUBOCTbD.

I'enernka 4yenmoBeka. Kapuotun uyenoBeka. (OCHOBHbIE METOJbl TE€HETUKH YEJIOBEKa:
IeHEAIOTNYEeCKUM, OJM3HELOBBINA, [IUTOreHETUYECKHH, OMOXUMUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUH.
CoBpeMEHHOE ONIpE/eIeHUE T'€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAaHUE, M€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouipto [11[P-ananu3a. HacieactBenHble 3a001eBaHus YellOBEKa: TeHHbIe 00JIe3HH, 00Ie3HH
C HACJIEJICTBEHHOW MPEAPACIIONIOKEHHOCTHIO, XpOMOCOMHBIE 0oJie3HH. CoMaTniyeckne 1 TeHepaTuBHBIC
mytanuu. CTBOJNOBbIE KJIETKHU. [IpuHIMIIEI 370poBOro 0Opas3a >KM3HM, AUArHOCTHKH, MPO(UIAKTUKU U
JICYEHHUs TeHETUUECKUX 0osie3Hel. MenKOo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEIULIMHCKON
TEHETHKH B NPEIOTBPAILEHUH U JICUEHUU T'eHEeTUYECKHUX 3a00JIeBaHMIl yenoBeka.

JdemoHcTpaumnu:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. Yersepuxos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBuios.

Tabnuue! u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE M €r0 IIUTOreHeTHYeCcKas OCHOBa», «3aK0H
pacillelyIeHusT M €ero LUTOT€HETHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «/luruOpuanoe
ckpeuBanue»,  «lluTojmoruueckue  OCHOBBI ~ AMTHMOPHIHOTO  CKpeUIMBaHUsA»,  «Meio3y,
«B3auMmonelicTBrue amieabHBIX T'€HOBY», «l'€HeTHdyecKue KapThl PAcTEHUM, KUBOTHBIX U YEIIOBEKay,
«['enernka nomna», «3akOHOMEPHOCTH HACJIEJOBAHMUSI, CLEIUIEHHOTO C TI0JI0M», «KapHoTuIibl uenoBeka u
KHUBOTHBIX», «Buabl n3mMeHunBocTH», «MoaudukanroHHas W3MEHYMBOCTh», «HacnenoBanue pesyc-
¢bakTopay, «['eHeTHKa rpymni KpoBu», «MyTallMOHHAs ©3MEHUYUBOCTH.

O6opynoBanue:  Mojaenu-anmiukauuu — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemomnHoe
JOMUHHMpOBaHUEe», «JurnbpunHoe ckpemmBanuey, «llepekpéct XpoMocom», MHUKpPOCKON U
Mukponpenapar «/pozoduna» (Hopma, MmyTanuu GOpMbl KPbUIbEB U OKpacku Teina), repbdapuit «I'opox
IIOCEBHON».

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlaGoparopnast pabora Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTMOPUAHOTO W JAUTHOPUIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax».

JlaGoparopnass pabora Ne 6. «3yueHne MOIUPHUKAIMOHHON W3MEHYMBOCTH, HOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JIaGoparophas pabota Ne 7. «AHanu3 MmyTauuii y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

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

Tema 7. Cesexkunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuusi Kak Hayka W Ipolecc. 3apOoXkACHHUE CENeKIMH M JoMmecTtukauus. Yuenue H. U.
BaBuioBa o0 1eHTpaXx MNPOUCXOXKIEHHS W MHOrooOpasusi KyJIbTYypHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHHS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METO/IbI CeNEKIIUU. MacCOBbIM U HHAUBUAYAIbHBIA OTOOPHI B CEJICKIMH PACTCHUI
U JKUBOTHBIX. OleHKa 3KcTepbepa. BIM3KopoAcTBEHHOE CKpeliMBaHue — MHOpUIAMHT. YucTas JTUHUS.
CkpemnBanue 4ucThiXx JHUH. ['ereposuc, mnm ruOpuaHas cuia. HepoICTBEHHOE CKpeIIMBaHUE —
ayropunuHr. OtnanénHas rubpuauszanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M IOJIy4deHUe
MTOJIMIUIONIOB. JJOCTHKEHUS CEJIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHomorust Kkak oOTpacib IPOM3BOACTBA. ['€HHas MHXKEHEpHs. OTalbl CO3JaHUs
pexomOunanTHOU JIHK m Tpancrennsix oprann3MoB. Knerounasi nxxenepus. KieTodnble KyabTyphl.
MuKpoKnoHaJIbHOE pa3MHOKEHHE pacTeHMI. Knonuposanue BBICOKOITPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTMUECKUEe M 3Tudeckue npodinembl. MO — reneruuecku
MOJUGUIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. . Kapneuenko, M. @. lBaHoOB.

TaOmuup! u cxembl: KapTa «LleHTpbl MPOUCXOKAEHUS U MHOr000pa3usl KyJlbTYPHBIX PacCTEHUI»,
«ITopoapl momamHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OtnanéHHas ruOpuausanusy,
«Pabotel akagemuka M. @. MBanosa», «llomumionausay, «OObBEKTh OMOTEXHOJNOTHMN», «KileTouHbIe
KYJIBTYpPBI ¥ KIIOHUpOBaHue», «KOHCTpynpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKHU IJI0JI0B U KOPHEILJIOI0B TUKUX (OPM U KYJIbTYPHBIX COPTOB PacTEHUH,
repbapuii «CenbCKOX035HCTBEHHBIE PACTECHUS.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

Okckypeuss «OCHOBHbIE METOJbl M JIOCTHXKEHMS CEJIEKLIMM PpAacTeHUH M JKUBOTHBIX (HA
CENICKIIMOHHYI0 CTaHIMIO, IUIEMEHHYI0O (epMy, COPTOUCHBITATEIBHBI YYacTOK, B TEIUIMYHOE
XO03ICTBO, JIAOOPATOPHUIO arpOyYHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cornacno ®I'OC COO, ycTaHaBIMBarOTCsS TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHSI 00yUYaroIIUMUCS
IIPOrpaMM CpeHEro o0I1ero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U MTPEMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTMYHOCTHBIX pe3yJbTaTOB OCBOCHMS NpeaMeTa «bHoIorus BbIIEIECHbI CIEIYOIINE
COCTABJISIFOIIUE: OCO3HAHME O0YJAIOITUMHUCS POCCUUCKON TPaKIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTUIO, CaMOCTOSTEIBHOCTH M CaMOOINpPEAETICHHUIO0, HaJIMYUe MOTUBAMM K OOYYEHHUIO
OMOJIOTUH, TIETICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKIICHMM JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LEHHOCTEeH M UCTOPUYECKUX TPaJULMHA pa3BUTUS OMOJIOTMUYECKOTO 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH
o0yyaroluxcsk pyKOBOJICTBOBAaTbCS B CBOEH JESATENBHOCTH I[€HHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
OPUCYLIMMH CHCTEME OMOJIOTHYECKOro 00pa30BaHUs, HaJUYME SKOJOTHYECKOTO0 IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTH EJIN U CTPOUTH JKU3HCHHBIC ITJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bHoIorus» JOCTUTAIOTCS B €IMHCTBE yUYeOHOH U
BOCITATATEIHLHOMN ACATCIIBHOCTU B COOTBETCTBUH C TPAAUITHOHHBIMU pOCCI/II\/’ICKI/IMI/I COIMOKYJIbTYPHBIMU,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMH B OOIECTBE MpaBUIAMH U
HOpMaMH TOBEACHMSI M CHOCOOCTBYIOT IpoOlieccaM CaMOIO3HAHMS, CAMOBOCIIMTAHUS M CaMOPa3BUTHUA,
pa3BUTHS BHYTPEHHEN IMO3ULUMU JIMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY M IPaBONOPAJIKY,
YeloBeKy TpyAa M CTapuieMy IIOKOJIEHHI0, B3aUMHOTO YBAXKEHUS, OEpex HOro OTHOIIEHUS K
KyJbTYPHOMY HacIEAUI0 U TpaauUMsM MHOTOHAallMOHAIBHOTO Hapoaa Poccuiickoin Penepanuu,
MIPUPOJIE U OKPYXKAIOIIEH Cperie.

JIndHOCTHBIE pE3yNbTaThl OCBOEHHUS ydeOHOro mpenMera «bHOMOTHA» TOMKHBI OTPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOY4YalOIIUXCSl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JTUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHUEHTAIWM, MO3UTHBHBIX BHYTPEHHUX YOEKICHUI,
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COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHIMCKOr0 OOIIECTBa, PAaCIIMPEHHUE KUIHEHHOTO
OMbITa U OMNbITA JEATEIBHOCTH B MPOIECCE peallu3allMi OCHOBHBIX HAIMPABJICHUW BOCHHUTATEIIbHOU
NEeATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOY4YaIOUIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHA POCCHICKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATEIHLHOCTH TIPU CO3/JaHUU YYEOHBIX IPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONPEENSITh COOCTBEHHYIO TMO3UIMIO IO OTHOIICHHWIO K SIBICHUSM COBPEMEHHOUN
KHU3HU U OOBSICHATD €€;

YMEHHE YYUTHIBATh B CBOUX JCHCTBHSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHUS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[HAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K  COTPYAHHYECTBY B TMPOIECCE COBMECTHOTO  BBITIOJHEHHUS  y4EOHBIX,
[T03HABATEJIbHBIX U MCCIIEOBATEIBCKUX 3a/1a4, YBAKUTEIBHOI'O OTHOIIECHUS K MHEHHUIO OIIIOHEHTOB MPH
00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON Tpa)KAAHCKOW HJIGHTUYHOCTH, NATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHOM, ropaocTtu 3a CBOW Kpail, cBor0 Ponuny,
CBOH SI3bIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOIOHAILIMOHAIILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPUPOJHOMY HACIEIUI0O W TMAMSATHUKAM MPHUPOIBI, JOCTHKEHUIM
Poccuu B Hayke, uCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHX YUYEHBIX B CTAHOBJICHHE WM Pa3BHTHE OHOJIOTHH,
MMOHUMAaHUS 3HAYEHUs OWOJIOTUM B MO3HAHWU 3aKOHOB NMPHUPOBI, B )KU3HU UYEIOBEKAa U COBPEMEHHOTO
o01ecTBa;

uzeitHas yoexx1IEHHOCTh, TOTOBHOCTD K CIIY)KeHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €r0
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIero;

OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POJUTENSAM, CO3[JaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaaULIUsIMU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HbIX BUJAX HUCKYCCTBa, CTPEMJICHUE MPOSIBIATH KayecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusnueckoro BocnuTaAHMS, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U IMOLMOHAJIBHOIO
0J1aronosyyus:

MOHMMAaHWE M pealu3alus 37J0pOBOro M 0e30macHOro obOpasza KH3HU (30pOBOE MHUTAHHE,
COOJIIOJICHNE TUTUEHWYECKUX TIpaBUI W HOPM, cOaJaHCHPOBAHHBIM PEXKUM 3aHATHA M OTIbIXa,
perynspHas ¢pu3nUecKas aKTUBHOCTH), OEpeXKHOr0o, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHKUEe IEHHOCTH MPABUJI WHIUBUIYATHHOTO U KOJJICKTUBHOTO O€30MAacHOTO TMOBEIEHUS B
CUTYaIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAaHWE TIOCTEACTBUA U HENPHUATHS BpPEOHBIX TMPHUBBIUEK (YMOTPEONIEHUsI aJIKOTOJs,
HapKOTHUKOB, KYPEHHUS);



6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepPCTBA, TPYIOTIO0HE;

TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COIMAIbHOM HampaBJIEHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO I€ATEILHOCTD;

UHTEpEC K pas3auuHbiM cdepaM mTpodhecCHOHATBHOM JEeSTENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BHIOOP Oynyiel mpodeccuu 1 peain30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU;

7) IK0JI0THYECKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOLIEHHE K MPUPOJIE KaK HCTOUYHUKY KU3HU HA 3eMJjie, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBILICHUE YPOBHS IKOJIOTMYECKOM KyJIbTYphI: IPHOOPETEHUE OMbITA IIJIAHUPOBAHUS [TOCTYIIKOB
Y OLICHKH UX BO3MOJKHBIX TIOCJICICTBUMN JJIsI OKPYKAFOIICH CPEJIbI;

OCO3HaHHUe TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHus;

CIOCOOHOCTh WCIOJNB30BaTh MPHOOpETaeMbIe MPU U3YYCHUU OUOJOTUW 3HAHUS M YMEHUS TPH
pelieHnr MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAHHEM (COOIIOEHUE TIPaBUI
MOBEJICHUS B TMPHUPOJIC, HAMPABJICHHBIX HA COXPAaHEHUE PABHOBECHUS B IKOCUCTEMAax, OXpaHy BHJIOB,
IKOCHCTeM, OMoCcdephl);

AKTUBHOE HEIPUATHE CUCTBUN, NPUHOCALIMX BPEA OKPYXKAIOIIEH MPUPOJHOM CpEle, YMEHUE
MPOTHO3UPOBATh HEOIArONPUSITHBIE JKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUN U
MIPEeIOTBPAIATH HX;

HaJIM4YUEe PA3BUTOTO HKOJIOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOW KYJIbTYPHI, OIbBITA
JEeSTEILHOCTH YKOJIOTUYECKOW HAINPABIICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMH B MO3HABATEIIHHOM,
KOMMYHHUKATUBHOM U COIIMAIIbHOM MpakTHKe, TOTOBHOCTU K YYaCTUIO B MPAKTHUYECKOW AESITENbHOCTU
IKOJIOTHYECKOHN HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 IO3HAHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMANIOre KYIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B TIOJUKYJIBTYPHOM MHPE;

COBEpPIICHCTBOBAHNUE S3bIKOBOM U YUTATEIHCKOM KYJIbTYPHI KaK CPEACTBA B3aUMOJICHCTBUS MEXY
JIFOJTbMU ¥ TIO3HAHUS MUPA;

MOHMMaHWE CHelu(PUKKH OWOIOTMM KaK HayKd, OCO3HaHHA €€ poilu B (GOpMHUPOBAHUU
paIMOHAIFHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUN [EJIOCTHOTO MPEJICTABICHHUS 00 OKPYXKAIOIIEeM MHPE
KaKk O €IWHCTBE MPUPOABI, YEJOBEKa U OOIeCTBa, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny po0JIeM COXPAHECHHUS TPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTHH JJIsi COBPEMEHHOW IMBUIN3ALMU: 00eCTIedeHHs] HOBOTO
YPOBHS Pa3BUTHS MEIUIUHBI, CO3JIaHUE TIEPCIIEKTHBHBIX OHOTEXHOJIOTHIA, CIIOCOOHBIX pEIIaTh
pecypcHble MPoOIeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJa U3 TI00aTbHBIX SKOJIOTHUECKUX
npoOiieM W oOecredeHHs IMmepexofa K YCTOMYMBOMY pPa3BHUTHIO, PAIIHOHAIBHOMY HCIOJIb30BAHHIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYUCHUW OHWOJOTHYECKMX 3HAHWK B MEJSIX ITOBBIMICHUS O0OMIeH
KYJIbTYpPbI, €CTECTBEHHO-HAYUYHOIH IPaMOTHOCTH, KaK COCTAaBHOM 4acTH (YHKIMOHAIBEHON IPaMOTHOCTH
oOy4Jaroruxcsi, OpMUPYEMOM MPU N3YUEHUU OUOJIOTHH;

MOHMMAaHWE CYIIHOCTA METOJOB I[IO3HAHUS, WCIOJNBb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BATh ITOJTyIaeMble 3HAHUS IS aHAU3a U OOBSICHCHUS SIBJICHUH OKPY)KAFOIIIETo
MHUpa ¥ TPOUCXOISAIMINUX B HEM HM3MEHEHHH, YMEHHUE JelaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE
HayYHBIX ()aKTOB M MMECIOIINUXCS TAHHBIX C IIEJBIO MTOJTYUEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHHO HCIOIh30BaTh OMOJOTUYECKHE 3HAHUS JJIS pEHICHHUs TpodiieM B
pEeATbHBIX KU3HEHHBIX CHTYaITUsIX;

OCO3HAaHWE IIEHHOCTH HAYYHON JEeSATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH TPOEKTHYIO U
HCCIICIOBATEILCKYIO JACITSIIbHOCTh HHIUBUYaTBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MTOJTYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KH3HCHHBIMU MTOTPEOHOCTSIMH.
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METANIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHUS YIEOHOTO IpeaMeTa «bHoIoTHs BKITIOYAIOT: 3HAYHMbIE
s (GOpMHUpPOBaHHS MHPOBO33PEHHSI OOYYAIOMIMXCS MEKIUCIUILUIMHAPHBIE (MEXIpeIMEeTHBIC)
OOIICHAYYHBIE MOHSATHUS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHON KapTUHBI MUpPA U CIEHU(UKY METOI0B
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTus, SIBJICHHE, MPOIecC, CUCTEMA,
HAy4YHBIA (aKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEIOBaHUEe, HAOJIO/ICHNUE,
U3MEpEeHUe, SKCIEPUMEHT U JpPYTrux), YHHUBEpcajibHble YyueOHble JeWCTBUS (IIO3HABATENIbHBIE,
KOMMYHHKATHUBHBIC,  PETYISATUBHBIE),  obOecrneuuBatonme  (GOpMUpOBaHHE  (PYHKIIMOHATBHON
IPaMOTHOCTH M COIMAJIbHOM KOMITIETEHIIUU O0YyYaromuxcs, CIOCOOHOCTh 00Y4arOIIUXCsl UCTIOIb30BATh
OCBOCHHBIC MEXIUCIUTIIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCATbHBIC yUeOHbBIC ICHCTBUS B
M03HABATEIbHON U COLUAIIBHOMN MPaKTUKE.

MeTtanpeaMeTHble pe3yIbTaThl OCBOCHHS MPOTPAMMEBI CPEAHETO O0IIEro oOpa3oBaHMs TOJIKHBI
OTpaXkaTh:

OBiajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO  (OPMYJTUPOBATH W  aKTyalIM3UPOBaTh NpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHWUW 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHUs, KiIaccupUKaIMU, 0000IICHHS ), pACKPBIBATh CMBICII OMOJIOTUYECKUX MMOHATHH (BBIICIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMHU ITOHSATHSIMH );

OTIpECTISATh LU JIeATENIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTHIKEHHS, COOTHOCUTh
PE3YNIbTaThI JEATSIILHOCTH C TTOCTABIICHHBIMH IEIISIMH,

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, 0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUAX, (OPMYJIHUPOBATH BBIBOJBI H
3aKJTFOYCHUS,

MPUMEHITh CXEMHO-MOJICNIbHbIE CpPEICTBA [UIsl MPEJICTaBICHHUS CYLIECTBEHHBIX CBS3€H U
OTHOIIIEHUHA B H3y4yaeMbIX OHOJOTMUECKMX OOBEKTaX, a TaKkKe TMPOTUBOPEUYMM pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEHICHUS TPOOJEMBI ¢ YYETOM aHAIM3a HMMEIOIIUXCS MAaTepPUAIBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTHBBI B JICATCIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIICHUBATH
PUCKHU TOCTEACTBHIA NeSTENbHOCTH,

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSAX pPEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a30BbIe HCCIEI0BATEbLCKHE TeHCTBUS:

BIIQJICTh HABBIKAMHU yYeOHO-HCCIICIOBATEIILCKOH ¥ TIPOSKTHOM JIEATCIIEHOCTH, HAaBBIKAMU
paszpelieHus mpoosieM, CIOCOOHOCTHI0 U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY MTOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aJ1a9, IPUMEHCHHUIO Pa3IMYHbBIX METOJOB ITO3HAHUS;

UCIONIb30BaTh PA3NUYHbIE BUABl JEATEIBHOCTH IO TOJNYYSHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TIPeoOpa30BaHUIO ¥ MPUMECHEHHIO B YUEOHBIX CHUTYAIUAX, B TOM YHCJIC MTPH CO3TaHUN
y4eOHBIX M COITMAIBHBIX TPOEKTOB;

(GhopMHPOBAaTh HAYYHBIH THI MBIIIICHHS, BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYCBBIMU
MOHATHSIMU U METOJIaMU;

CTaBUTh U (OpMyIUpOBaTh COOCTBEHHBIC 3a/layd B 0Opa3OBaTENbHOW JACATENHHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISBJISATH MTPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJU3WPOBATh 3ajady, BBIIIBHUTATh THIIOTE3Y €€
pellleHrs, HaXOAUTh apTyMEHTHI JUIs JOKa3aTelbCTBA CBOMX YTBEPXKACHHI, 3aJaBaTh MapamMeTphl U
KPUTEPHH PEIICHUS;
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aHAJIM3UPOBATh MOJYUYEHHbIE B XOJI€ PEILEHUs 3aJaud pe3yJbTaTbl, KpUTHUECKH OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh LIEJCHANPABICHHBI IOMCK IEpeHOca CpPEACTB M CIIOCOOOB JCHUCTBUS B
po¢eCCUOHATILHYIO CPEeAY;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HECSITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;

BBIJIBUTaTh HOBBIEC UJICH, MPEATaraTh OPUTMHAIBHBIC TIOAXO0/IBI M PEUICHHUS, CTABUTh MPOOIEMbI U
3aJjauu, JOMyCKaroIue aJIbTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX UCTOYHHUKAX MH(POpMaIUK (TEKCTe yueOHOro MmocoOusi, HayyHO-
MOMYJISIPHOM JTUTEpaType, OMOIOTHYECKUX CIOBAPSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3MpoBaTh MH(GOPMALMIO PA3IMUYHBIX BUIOB M (OPM NPEACTaBICHUS, KPUTUYECKU
OLIEHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GbopMynMpoBaTh 3ampockl M HPUMEHATh pPa3IUYHblE METOJAbl IPU TOUCKE U oTOOpe
Onoorndeckoi nHGopMaIuu, HeOOXOIMMOH IS BHIITOJIHEHUS yU4eOHBIX 3a/1a4;

IpuoOpeTaTh  ONBIT  WUCHOJB30BaHHUA  MHPOPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHMSI PA3JIUUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (GOpPMY MpeacTaBieHUss OMOJOrHuecKoi HHPpOpMaLUU
(cxemsl, rpaduKu, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH U JAPYroe);

HCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MpU paboTe ¢ Oronoruyeckoil nHpopmanuei:
MPUMEHSITh XUMUUECKUE, PU3NIECKUE U MAaTEeMaTHUECKUE 3HAK U CUMBOJIBI, (OPMYIIBI, a0OpeBUaTypy,
HOMEHKJIaTypy, UCIOJIb30BaTh U IIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HAaBBIKAMH PACIIO3HABAaHMS W 3aIIUTHl MHPOpPMALWHU, WH(POPMAIIMOHHON 0€30macHOCTH
JIMYHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH 1€l CTBUSIMMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cdepax KU3HU, aKTUBHO YYaCTBOBATH B TUAIIOTE WU
JMCKYCCHM TI0 CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 33a/aBaTh BOIPOCHI, BBICKA3bIBATH CYXKACHUS
OTHOCHUTEJILHO BBINMOJIHEHUS MpeJiaraeMoi 3a/1auil, yYUThIBaTh UHTEPECHI U COTNIACOBAHHOCTD MO3ULIUI
JPYTUX YYaCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrno3HaBaTh HeBepOajbHbIE CpEeACTBAa OOIIEHMs, NOHMMAaTh 3HAUYEHHUE COIUMAIBbHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHMS KOH(JIMKTHBIX CHUTyallMid, yMeThb CMsSryaTb KOH(MJIMKTBI U BECTH
MIEPETOBOPBI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOLIEHMS W B3aUMOJEHCTBUSA, MOHUMATh HAMEPEHUs JPYTHX
JOJIeH, MPOSIBIATH YBAKUTEIBHOE OTHOUIEHHE K COOECeTHUKY U B KOPPEKTHOH (hopMe popMyIrpoBaTh
CBOM BO3PaXKCHMS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIB30BaTh MPEUMYILECTBA KOMaHAHON U UHIMBUyaIbHOU PaOOTHI U pPELICHUU
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb MPUMEHEHHsS TIpYIIOBBIX (opMm
B3alMOJICHCTBUS NPU peLICHUH yueOHOU 3a1auH;

BBIOMpPAaTh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBMHA ¢ Y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KakJ10TO 4JieHa KOJUIEKTHBA;

IIPUHUMATD L€ COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH ACUCTBUS I10
€€ JIOCTMIKEHHUIO: COCTaBIIATH IUIAH ACHCTBUMN, PACIPENEISATh POJM C YYETOM MHEHHMM YYaCTHHKOB,
00CyXJ1aTh pe3yabTaThl COBMECTHOU palbOTHI;

OILICHMBATh KauyeCTBO CBOET0 BKJIAJa M Ka)JOr0 y4acTHHMKAa KOMaHIbl B OOIIMM pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OIEHUBAaTh MJIEM C TO3UIMH HOBU3HBI, OPUTHMHAIBLHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;
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OCYIIIECTBJIATh MO3UTHBHOE CTPATETHYECKOE IMOBEJCHHWE B PAa3UYHBIX CHUTYAIHSX, HPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OBiajieHne YHMBEPCAJILHBIMH PeryJsiTHBHBIMU 1€ CTBHAMM:

1) camoopranu3anus:

MCII0JIb30BaTh OMOJIOTMYECKHE 3HAHMS U BBIABICHHUS MPOOJEM M MX PEIICHUS B )KH3HCHHBIX U
y4eOHBIX CUTYalHsX;

BBHIOMpATh Ha OCHOBE OHMOJIOTMYECKHMX 3HAHUH IIEJICBBIC W CMBICIOBBIC YCTAaHOBKH B CBOHX
JNCUCTBUSIX M TMOCTYIKAaxX IO OTHOMICHUIO K JKUBOH TPHUPOJIE, CBOEMY 3JO0POBBI0 U 3JI0POBBIO
OKPYKAFOIIIHX;

CaMOCTOSITEITLHO OCYIIECTBIISITh IIO3HABATEIBHYIO IEATEIHHOCTD, BBISIBIATH IPOOJIEMBI, CTABUTH U
(dhopMyIIpoBaTh COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEIbHON JACATCILHOCTH 1 )KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENTbHO COCTABJIATH IUUIAH PEIICHUs TPOOJIEeMBbI C YYETOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEIIIOUTCHHIA;

JIaBaTh OIEHKY HOBBIM CHTYAaIlHIM;

pacIIpsaTh paMKH y9eOHOTO MPeJAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUT;

JIeNlaTh OCO3HAHHBIM BEIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OILICHUBATh MIPHOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO WM TPOSBICHUIO MIUPOKOH SPYAWIMH B Pa3HBIX 0071acTIX
3HaHWi1, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIBTATOB IICIISIM;

BJIQJICTh HAaBBIKAMM I103HABATCIILHON peQIeKCHM KaK OCO3HAHHMS COBEpIIACMBIX JCHCTBHH W
MBICITUTEIIBHBIX TPOIIECCOB, UX PE3yJbTATOB W OCHOBAaHUH, WCIIOJIB30BATh MPHEMBI PedICKCUU IS
OLICHKU CHTYalllH, BHIOOpa BEPHOTO PEIICHHS,;

YMETh OIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIDKECHUIO,

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPH aHAINU3E PE3YJIBTATOB JCSITCIbHOCTH,

3) npuHsATHE Ce0sT M APYTrUX:

MPUHUMATD Cce0sl, TOHMUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATH MOTHBBI U QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YIbTaTOB JACITCILHOCTH,

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UITUH JIPYTOTr0 YeIIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

IIpenmertHsle pe3ynbTaThl ocBoeHHMs mporpaMmbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJTIOYAIOT CrieluUuecKue Ui yaeOHoro npeamera «bromorusy HaydHble 3HAHHSI, YMEHHUS U CIIOCOOBI
JEUCTBUI 10 OCBOEHUIO, HMHTEpPIIpPETAllM W TNpeoOpa3oBaHUIO 3HAHWUN, BHJBI JESITEIBHOCTH IO
MOJTyYCHHUI0O HOBOTO 3HAHWS W NMPHUMEHEHHIO 3HAHWH B PA3JIMYHBIX yYEOHBIX CUTYalHsiX, a TaKKe B
peanbHBIX KU3HEHHBIX CHTYyallUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mpeaMeTHble pe3yibTaThl
MPEJICTABIICHBI 110 TOJIaM 00Y4EHUSI.

[IpenmerHble pe3yiabTaThl OCBOeHHMs yueOHoro mpeamera «buonorus» é 10 knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTeé U pOJU OWOJIOTUM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpPa M HAYIHOTO
MHUPOBO33PEHUS, O BKJIA/J€ POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHH,
(GYHKIIMOHATHLHON TPAMOTHOCTH YeJIOBEKa JJISl pEIICHHUs )KU3HEHHBIX 33]1a4;

YMEHHUE pacKpbIBaTh COJAEp)KaHHE OHOJIOrMYECKMX TEPMHHOB M TOHATHUN: KM3Hb, KJIETKa,
opranusMm, Metabonu3sM (oOMEH BelleCTB M MpPEBpAIleHHE SHEPrHH), TOMeOocTa3 (CaMOperysisius),
YPOBHEBasi OpraHU3alUs >KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PENpPOIYKIMs), HACIEICTBEHHOCTD,
W3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE u3JaraTb OHOJIOTHYEeCKHEe Teopuu (KJIEeTOYHas, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHas JoTMa MOJIEKYJIsIpHOI Onosorun), 3akoHs! (I'. Mennens, T. Moprana, H. 1. Basunosa) u
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yaeHus: (0 IEHTpaX MHOrooOpasus W TMPOMCXOXKACHHS KynbTypHBIX pacteHuii H. 1. Basumoga),
OTIPECIISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJaMU HAayYHOTO MO3HAHMs B OMOJOTHU: HAOIIOJEHHE M OMHCAHUE HKUBBIX
CUCTEM, IIPOLIECCOB W SIBJICHMIA, OpraHW3alUs W TPOBEACHHE OHOJOTUYECKOTO OSKCIICPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBIIBICHUE 3aBUCHMOCTH MEXIY HCCIENYyeMbIMU BEITUYMHAMHU, OOBSICHEHUE
MOJIYYEHHBIX PE3YJIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOPUM M 3aKOHOB, YMEHUE JENaTh
BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTATOB;

YMEHUE BBIJIETATh CYIIECTBEHHbIC NPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHH3MOB, OCOOCHHOCTH MPOLECCOB: OOMEHa BEIIECTB U
MPEeBpAICHHUS] DHEPTrUM B KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO W OSHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MMHTO03a, MeH03a, OIUIOJAOTBOPEHUS, PA3MHOXKEHHUS, WHIUBUIYaTbHOTO pPa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE PUMEHSATh MOJTyYeHHbIE 3HAHUS AJ11 00BSCHEHUST OMOJIOTMYECKHUX MPOIECCOB U SIBJICHUIH,
JUTS. TIPUHSTHS TPAKTHYECKUX PEIICHU B MOBCEIHEBHOW JKU3HU C IS0 O0ecTicueHus: Oe30MacHOCTH
CBOETO 3J0POBbSI U 3/I0pPOBbS OKPYXAIOMIMX JIOACH, COOMIOACHHUS HOPM TIPaMOTHOIO IMOBEACHUS B
OKpY>Kalollled TMPUPOJHOM cpele, MOHUMAaHHE HEOOXOJMMOCTH UCIOJIb30BAHUS  JOCTHXKECHHM
COBPEMEHHOM OHMOJIOTUU ¥ OMOTEXHOJIOTUH TSl palliOHAILHOTO MPUPOIOIIONIb30BAHMUS;

yYMEHHUE peliaTh 3JeMEHTApHbIC TeHETUUECKHUE 33/la4yd Ha MOHO- M JUTUOPHUIHOE CKpEIIMBaHUE,
CIICTVIEHHOE HAaCJeIOBAaHUE, COCTABISTh CXEMbl MOHOTHOPUIHOTO CKpEHIMBAHUS I TpeacKa3zaHus
HacJeA0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBHIMOTHATH 1a0OpaTOpHBIE U MpaKkTUYeckue paboThl, COOMI0AaTh IpaBuiia Mpu padoTe ¢
y4eOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM;

YMEHHE KpPUTHUYECKH OLIEHWBAaTh W HUHTEPIPETUPOBATh HMHPOPMAIHMIO OHOIOTHYECKOTO
coJiepKaHusl, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3IUYHBIX UCTOUYHUKOB (CPECTBa MAacCOBOM
nH(pOpMaIIUY, HAYYHO-TIOMYJSPHbIE MaTepHallbl), STUUECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEJIOBAaHUN B
OHMOJIOTHH, MEIUIHE, OMOTEXHOJIOTHH,

yYMEHHE CO37aBaTh COOCTBEHHbIE MHUCbMEHHBIE M YCTHBIE COOOIIEHHUs, 000011asi OUOIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN anmapaT OHOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS y4yeOHoro mpenmera «buosorus» 6 11 kKnacce NOIKHBI
OTpaXkaTh:

chOpMUPOBAHHOCTh 3HAHUH O MecTeé U pONU OHOJOTUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B () OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA U HAYYHOTO
MHPOBO33PEHHUS, O BKIAJ€ POCCUUCKHUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH,
(YHKIIMOHATEHOM TPAMOTHOCTH Y€JIOBEKa ISl pEIISHUs KU3HEHHBIX 33]1a4;

YMEHHE PaCKpbIBaTh COJAEpKAHME OUONOTUYECKUX TEPMHUHOB W TOHSATHIH: BUJ, MOMYJISIUS,
reHO(OH/I, PBOJIIOIMS, ABWXKYIIUE CHIbl ((aKTOPBI) IBOJIIOIUHU, MPUCIIOCOOIEHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHue, JKOJOTHUecKue (aKTOpbl, HKOCHCTEMa, MPOAYIIEHTHI, KOHCYMEHTBI, PEIyIeHTHI,
LTI TUTAHUS, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

yMEHHE H3JaraTh Ouojorudyeckue Teopuu (dBomroimoHHas Teopus Y. JlapBuHa, cuHTeTHYeCKas
TEOPHs BOJIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactBa K. M. bapa, uepenoBanus
TJIaBHBIX HarpaBieHuii u myteit sBomronuu A. H. CeBeprioBa, yuenus o 6uoctepe B. 1. Bepnanckoro),
OTIpEeIEATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAyYHOTO MO3HAHUS B OMONOTHH: HAOIIOJCHHE U OMUCAHUE YKUBBIX
CHUCTEM, TIPOIIECCOB W SIBJICHWW, OpraHM3aIusi W TMPOBEICHHE OWOJOTHYECKOTO JKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIENYeMBbIMU BETUYMHAMHU, OOBSICHEHUE
MOJTYYEHHBIX PE3YJIhTaTOB, MCIIOJB30BAHHBIX HAYYHBIX MOHATHMA, TEOPHH M 3aKOHOB, YMEHHE JeNaTh
BBIBO/Ibl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

yMEHUE MPUMEHATh MMOTyUYeHHbIE 3HaHUS 17151 OOBICHEHHS] OMOJIOTHUYECKHUX TTPOIIECCOB U SIBJIICHHM,
JUTS TIPUHSTHS TMPAKTUUECKUX PEIICHH B MOBCEIHEBHOW KU3HU C IENbI0 O0ecTieueHus: 0e30MacHOCTH
CBOETO 3/0POBbSI M 3/I0pOBbS OKPYXAIOIIMX JIOAEH, COOMIOACHHUS HOPM TIPaMOTHOIO IMOBEACHUS B
OKpY)XamlIlled TPUPOIHON cpene, TMOHMMaHWE HEOOXOAMMOCTH HCIIOJIB30BAHUS  JOCTHUKEHHM
COBPEMEHHOW OMOJIOTHH I PAIMOHAIBHOTO MPUPOIOTIOJIb30BAHUS;
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YMEHHE pelaTh JIeMEHTapHble OMOJOTHYECKUE 3a]aul, COCTABIISTh CXEMbI IIEPEHOCa BEIIECTB U
SHEPTUH B 3KOCHCTEMax (LEMU MUTAHUSA);

YMEHHUE BBITIOJIHATH JIA0OPATOPHBIC U MPAKTUYECKUE PabOThI, COOMIOAATh MpaBUiIa MPU padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OLIGHHBAThb W HHTEPIPETHPOBATh HHPOPMAIHMIO OHOJIOTHYECKOTO
COJIEpKaHusl, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM
uH(pOpMallK, Hay4YHO-TIONMYJSPHBIE MaTepUalbl), paccMaTpUBaTh TIJIOOATbHBIE JKOJIOTUYECKUE
poOJIEeMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIC U YCTHBIE COOOIICHUs, 000011ast OMOJIOTHUECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHITHBIN anmapaT OUOIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

J:;') HaumeHoBaHue pa3jieioB U Beer Kounrpo IlIpakTn dueKkTpoHHbIe (LM POBbLIE)
- TEM NMPOrpaMMbl JbHBIE yecKHue 06pa30BaTeJ'IbHLIe PECYpPChI
padoTrel  padoTHI
bu6mmoreka [IOK
1 buonorma kax nayxa 2 05 https://m.edsoo.ru/7f41c292
2 ’KuBbie cuCTEMBI U UX 1 bubmuorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHYCCKUH COCTaB U 3 1 bubmuorexa [JOK
CTPOCHHUE KJICTKU https://m.edsoo.ru/7f41¢c292
4 JKuzHenesTenbHOCTh KICTKH 6 Eggg?/(;;ee%z(iorﬁﬂ 416292
PasMmHOXeHHE U Bubnuotexa LIOK
S | MHMBHAYATHHOE PA3BUTHE > 1 https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnencrBeHHOCTS U 8 15 bu6mmoreka [JOK
U3MEHYMBOCTh OPTaHU3MOB ' https://m.edso0.ru/7f41¢c292
7 Cenekiusi OpraHU3MOB. 3 bubnuoteka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8  PesepBHOe Bpems 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB 34 1 4
1O ITPOI'PAMME

15


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

ITOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne

KoanuecTBo 4acoB

n/ | Tema ypoka Kou Ipax Jara  DjaexkTpoHHble nnGpoBbIE
- Bcer PP paﬁoT u3lyue oﬁpasoBaTe.ﬂbnme PeCypcChl
0 a00T o HUSA (HOK)
bl
1 Bronorus B cricTeMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOM [udpoBoii MUKpPOCKOIT,
MIPUPOJIBI. CEHCOpHbIE JaTYUKHU

2 Ilpakmuueckaa paboma Ne 1 1 05 U3MEPEHUS CBETA, OKUCH
«Mcnonp30BaHUE PA3IUYHbBIX ' yIiepojia, 3ByKa, BIaKHOCTH.
METOJIOB MPU U3YYEHUU Bbu6mumotexa [JOK
OMOJIOTHYECKUX 00BEKTOBY https://m.eds00.ru/863e6122

3 buonornyeckue cUCTEMBI, 1 bubnuoreka [IOK
MPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
XHUMUYECKUH COCTaB KIETKHU Cencoprrie raTuniu

4 Bona u muHepanbHbIe COMU . 1 Bubmorexa LIOK

https://m.edsoo.ru/863e674e

5 benxu. CocTaB u cTpoeHue 1 Bbu6mmoteka [JOK
OenkoB https://m.edso0.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
KaTaJIu3aTOpPHI.

6 Jlabopamopuasa paboma Ne 1 1 05 bubnnorexa [JOK
«M3yueHne KaTaluTHYECKON ' https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe KaTalsla3bl)»

bubnmorexa LIOK

7| Yresompt. Jummaet . https://m.edso0.ru/863e6870

bubmuoreka [IOK

8  HyxneunoBbie kucioTel. ATD 1 hitps://m.e dS(])_E).ru 186306d5¢

9 Hcropus 1 MeTOBI U3y4EHUS 1 bubmuorteka [IOK
kietku. Knerounas teopust https://m.edso0.ru/863e6e88

10 Knerka xak nenoctHast JKuBas 1 TTudhpoBOii MUKPOCKOTT
cucrema
CrpoeHne 3ykapuoTH4YECKOU
KJIETKH.

Jlabopamopuaa paboma Ne 2 Hudposoii MuKpockor,

11 «M3yueHune cTpoeHHs KIETOK 05 bubnuotexa [JOK
pacTeHuii, )KUBOTHBIX, TPHOOB U ' https://m.edso0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIMpENapaTax U ux
OTIICAaHUE»

12 OOMeH BelecTB Uin 1 bubmuoreka [{OK
MeTaboIn3M https://m.edsoo.ru/863e766¢

CEHCOPHBIC JaTYUKHU
13  ®orocunTe3. XeMOCHHTE3 1 KHCIIOPOJA U YTJIEKUCIIOTO

rasa
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https://m.edsoo.ru/863e632a
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but6mmoreka [IOK
https://m.edso0.ru/863e7c98

bubnunorexa LIOK

14 Ouepremmueckuii 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN IHUKIT KICTKH.

[enenune knetku. MuTos. ITHpOBOi MHKPOCKOIT

15 Jlabopamopnas paooma Ne 3 05 Bu6muorexa LOK
«HabGnromenre MuTO3a B KJIETKax https://m.edsoo.ru/863e7dcd
KOHYMKA KOpEIIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax»»

16 Buocunres Oenka. Peakiusa bu6nmoreka [IOK
MaTPUYHOT'O CUHTE3a https://m.edso0.ru/863e796e

17 Tpancnsus — OHOCHHTE3 Bu6muoteka [JOK
Oenka https://m.edso0.ru/863e796e

18 Hexknerounsie popMbI )KH3HU — bubnnoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
®opMbl pa3MHOKEHUS bubmorexa LIOK

19 OpraHH3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnuorexa [JOK

20 | Metios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
ITOJIOBBIX KJICTOK.

OniogoTBOpEHUE. Hudposoit MuUKpockomn

21 Jlabopamopnuas paboma Ne 4 0.5 bubnnorexa [JOK
«M3yueHne cTpOCHUS MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHUKpOIIpenapaTax»

29 WnauBuayanbHOe pa3BUTHE bubnmnoreka HOK
OpraHU3MOB https://m.edsoo0.ru/863e8436
I'enetnka — Hayka o

23 HaCJ'ICI[CTBeHHO(iKI/I 51 Bubmuorexa LIOK

https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIEAOBaHUS BuGnmorexa [[OK
24 mpusnaxos. Monorubpusoe https://m.edso0.ru/863e8878
CKpELIMBaHHE
UTHOPUIHOE CK HMBaHUE.
25 élaK0H6 lsleilaBolfc;hf(?rH; ) bubmorexa LIOK
https://m.edsoo.ru/863e89a4
HacJeI0BaHUs IPU3HAKOB
CremieHHOe HaclieJOBaHNE
MIPU3HAKOB.
syeemme pesymratos Waipposoii mkpocicon

26 yi 6 pesy. 05 bubnunorexa LIOK
MOHOTHOPHIIHOTO 1 https://m.eds00.ru/863e8c60
JUTUOPUTHOTO CKPEITUBAHUS Y
JPO30(QHITBI HA TOTOBBIX
MHUKpOIIpenapaTrax»

27 I'enetuka mona. HacnenoBanue bu6nunorexa LIOK

IMPHU3HAKOB, CICIIJICHHBIX C

https://m.edso0.ru/863e8c60

17



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
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

I10JIOM

M3MeHYNBOCTS.
Henacnencreennas
H3MEHYNBOCTb.

o8 Jlabopamopnas pavoma Ne 6. 1 05 bubmmoreka [JOK
N3zyuenne MoaubuKauOHHON ' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BapUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

HacnencrBennas U3MeHYUBOCTD. TTHpOBOi MHKPOCKOIT
29 fgiﬁﬁﬁ?ﬁp ):;m puaéoma M 7. 0.5 bubnmoreka [JOK
yTauuii y Aposoduibi https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperiapaTax»
bubnunoreka LIOK

30 | I'enernxa enosexa 1 https://m.edso0.ru/863e8d78
PesepBHblit ypok. O60611eHNE

31 1o teme «HaciencTBEeHHOCTh U 1
W3MEHYMBOCTH OPTraHU3MOB)Y

32  Ceneknus KaK HayKa U IPOIECC 1 bubmorexa [IOK

https://m.edso0.ru/863e9214
MeTobI U IOCTHKEHUS

33 CEJIEKIIUU PACTCHUI 1 1 bu6nmorexa LIOK
YKUBOTHBIX BHOTEXHOIOIUA KaKk https://m.eds00.ru/863e9214
OTpacyb IPOU3BOACTBA

bubnuoreka [{OK
34 Obodwenue u nosTopeHHC 1 https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34 4

I10 ITPOT'PAMME
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O MTPOLIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u apyrue /Ilox pex. ITaceunuka B.B.,
AxtnmonepHoe obmiectBo «M3narenbctBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

[Maceunuk B.B. O6mas 6uonorus. ba3ossrii ypoens. 10-11 kiacc. Meroanyeckoe mocobue.M. :
[Ipocsemienue.

MumrakoBa B.H. O6mas 6uonorusi. ba3zossrii yposens. 10 kiracc. Meroanueckoe mocooue

Ucrounuk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-klass-
metodicheskoe-posobie/

MumakoBa B.H. buonorus. Pemenue 3anau no reneruke. 10 knace. YueOnoe nocodue.M.
[Ipocsemienue.

O6mas 6uonorus. ba3zossiii ypoeHs. 10 kitacc. Meroauueckoe mocooue.

[Iporpammel ssekTuBHBIX KypcoB. 10—11 kmaccel. Coopuuku 1 - 4 (B. U. CuBo3srinazos, U. b.
Mop3syHoBa).

A.1O.Monnera. A.B.Topramnos. buonorus B cxemax u tadmmmax 9KCMO Mocksa. 2012 r.
Konecuukos C.M. buonorus. bonbioi cnpaBounuk 11 noarotosku k EI'D u OI'D. PocTtoB Ha
Hony:Jlernon, 2022.

Buonorus (6a30Bblii ypoBens) : Peanu3zarms TpedoBanuit ®I'OC cpennero oodmiero
oOpa3zoBanus : Meroanueckoe nocodue amus yuurens / [JI.A. [lapmrytuna, A.B. OBUNHHUKOB,
O.B. Konsicuukos; ox pen. JI.A. ITapmrytunoit. — M.: ®I'BHY «MHcTUTyT cTpateruu pa3BuTHs
obpazoBanus», 2023.

Tepemos A.B., [lerpocoBa P.A. buonorus. Meronuueckoe nocodue jyuist yuurens, M.: Muemo3uHa,
2023.

I'pun H., Crayt T., Teitnop [, buonorus. B 3 Tomax. - M.: Mup, 2020.

A P®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
* PaGora ¢ iudpoBbIMU 1a00paTOPUSIMU
https://rutube.ru/video/89a6b579af1707ab1b774fa782fdbc6a/?ysclid=Inueqmx3kz774243134
* Best Guonorus : http://www.sbio.info

 OTkpoITHIN KOJUTEK: bronorus http://college.ru/biologiya/

* TocynapcrBenHblit JlapBuHoBckuil My3eit http://www.darwin.museum.ru

* DHIMKIONEANs pactenuit http://www.greeninfo.ru/

* XXusotusie http://www.theanimalworld.ru/

» MenuimHCKast SHIMKIIONeUs. AHaToMUYeckui atiac http://med.claw.ru

* Mup XMBOTHBIX: DJIEKTpOHHBIE Bepcuu KHUT http://animal.geoman.ru

* Pactenus: snextpoHHbie Bepcun KHuUT http://plant.geoman.ru

* Penkue u ucuesaromue xuBoTHbIe Poccuu u 3apybesksst http://www.nature.ok.ru

* [leHTp OXpaHbl AUKOM MPUPOIBL: MyOIUKAIIUH 110 3Kkotoruu http://www.biodiversity.ru

¢ [lenTp sxosoruveckoro oopaszoanuss MI'IJI(FO)T http://moseco.narod.ru

* Beepoccwuiickas onummuaza mKoJILHUKOB 110 Ouostoruu http://bio.rusolymp.ru

* Beepoccwuiickas onumImaza MKoJILHHKOB 110 3kosoruu http://eco.rusolymp.
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