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MNOACHUTEJIBHAS 3ATINCKA

[Ipu pazpaboTke mporpaMMbl 1O OHOJOTUM TEOPETUYECKYI0 OCHOBY IS
ompeleNieHuss TMOAXOJO0B K (OPMHPOBAHHUIO COJIEpkKAHUSA y4eOHOro TmpeameTa
«buonorus»  coctaBmwiM:  KoHUenTyaidbHble — nonoxenus ~PI'OC  COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, coAep aHusl, pe3yJbTaToB 00y4eHHs] U TpeOOBaHUN K
YPOBHIO TOATOTOBKM BBIMTYCKHUKOB, IOJOXKEHUs 00 OOmuX LeNnsX M MpUHIUNAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO O0IIero oOpa3oBaHus B
Poccutickoit deaepanuu, a Takke MOJOXKEHUS O creruduke OWoiaoruu, e€ 3HaYeHUU B
MO3HAHUU KUBOM MPHUPOABI U OOECIICUCHUU CYIIECTBOBAHHS YEJIOBEYECKOTO OOIIECTBa.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM, OMpPEACIICHbl OCHOBHBIE (DYHKIIMHM MPOTPAMMBI IO
Oounonoruu u €€ CTpyKTypa.

[Iporpamma no Ouonoruu Aa€T MpeACTaBICHHE O LENsAX, 00 o0Imel crpaTeruu
oOydeHust, BOCIIMUTAHUS M Pa3BUTHSA OOYUYAIOIIMXCS CPEeICTBAMH Y4eOHOTro MpeaMeTa
«buonorusi», omnpenenser o0s3aTeTbHOE MTPEAMETHOE COJEpKaHUE, €ro CTPYKTYpY,
pacmpe/enieHne o pasjieiaM U TeMaM, PeKOMEHIyeMYIO TTOCIIeIOBATEIbHOCTh U3yUEHUS
y4eOHOr0o Marepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JTOTUKU
00pa3oBaTeNILHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEHM 00yJaronIuXcsl.

B mporpamme mo 6mosioruM TakKe YYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM,  METalpeAMETHBIM U  TMPEAMETHBIM  pe3yjbTaTamM oOOydeHHUs B
GbopMUPOBaHUM OCHOBHBIX BHUIOB Yy4€OHO-TIO3HABATEIBHOU JIESITEIbHOCTH/y4eOHBIX
JEUCTBHM 00yJarOIINXCS IO OCBOCHUIO COJIEPIKAHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme mo Owmomorum (10—11 kmaccel, 0a30BBIM YpPOBEHB) peaM30BaH
OPUHIIMIT TPEEMCTBEHHOCTH B U3Y4YeHHH Ouonoruw, Ojarogaps ueMy B Hel
MIPOCMATPUBAETCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHUPOBO33PEHHUs, I[IEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH,
HKOJIOTHUECKOTO MBINIJICHUS, MPEACTABICHUN O 30POBOM 00pasze *KU3HU U OEPE’KHBIM
OTHOLIEHMEM K OKpYXawlled NnpupogHon cpexae. IlosTomy Hapsiay € U3ydeHUEM
00111e0MOIOTHYECKUX TEOPHH, a Tak)Ke 3HAaHUW O CTPOCHHUM >KHMBBIX CHCTEM Pa3HOTO
paHra ¥ CYUIHOCTHM OCHOBHBIX NPOTEKAIOLIMX B HUX IMPOILIECCOB B MpOrpamme Io
OMOJNIOTHH yNIeJICHO BHUMAaHUE HMCIOJIb30BAHUIO TOJYYEHHBIX 3HAHUN B IMOBCETHEBHOM
JKU3HU ISl PEIICHUS MPUKIIAIHBIX 33/1a4d, B TOM 4YHUCie: MPOQUIAKTUKA HACIEICTBEHHBIX
3a007I€BaHUI YEJIOBEKA, MEIUKO-TEeHETUUYECKOT0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUSA
HKOJIOTHUYECKH 11eJIeCO00pa3HOTO MOBEACHHS B OKPYKAOIIEH MPUPOTHON Cpelie, aHaIHn3a
BIIMSHUSL XO3SIUCTBEHHOM JIEATENIbHOCTH 4YEJIOBEKA HAa COCTOSIHUE TMPUPOJHBIX U
HUCKYCCTBEHHBIX OJKOCHCTEM. YCHJICHHUE BHHUMAaHUA K MPUKIATHON HAMpaBICHHOCTH
yaeOHOro mpenMera «buonorus» TPOAMKTOBAHO HEOOXOJUMOCTHIO OOecIeueHus
YCJIOBUM JUIsl pElIeHUsI OJHOM W3 aKTyaJbHBIX 3a/lad IIKOJbHOIO OHOJOTMYECKOTO
oOpaszoBaHus, KOTOpas mpeamnojaracT (GopMupoBaHHE y OOYYAIOIMIUXCS CIOCOOHOCTH
aJanTUPOBATHCSA K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHUsl 3aHUMAET BAXKHOE MECTO.
Omna obecrieunBaeT (OpMHUPOBAHUE y O0YUAIONIUXCSI TIPECTABICHUN O HAYYHON KapTUHE
MHpa, pacIIupseT U 0000IIaeT 3HAHUS O )KUBOU MPUPO/IE, €€ OTIMYUTEIIBHBIX MTPU3HAKAX
— YpPOBHEBOW OpraHU3alld W 3BOJIIOIUHU, CO3MaET YCIOBUS JIsl: MO3HAHUS 3aKOHOB
KUBOU TIpHUpOoIbI, (hopMHUpOBaHUS (PYHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 3I0POBOTO
u 0e30rmacHOro 0opasa *KH3HHU, SKOJOTHYECKOTO MBIIUICHHUS, [IECHHOCTHOTO OTHOILIEHUS K
’KUBOU MPUPOJIE U YETOBEKY.

Bonbuioe 3HaueHune OMONIOrUSI UMEET TAKXKE JJIA PEUICHUS BOCIHUTATENIbHBIX U
pa3BUBAIOLINX 33Ja4 CPEAHEro o0mero oO0pa3oBaHUs, COLMAIHM3AIMUA OOYJarOIIUXCS.



N3ydenue Ounonornu oOecrieymBaeT yCiIOBUSA s (DOPMUPOBAHUS MHTEIUIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB, ASCTETUYECKOW KYJBTYHI,
CHOCOOCTBYET HHTErpallid OMOJOTMYECKUX 3HAHUM C NPEJCTaBICHUSIMH W3 APYTUX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. HazpanHble
MOJIOXKEHUSI O TMpeHa3HaYeHUHN yueOHOro mpeaMera « bruonorus» coctaBuiin OCHOBY s
OTpeJeNIeHuss TOJXO0J0B K OTOOpY U  CTPYKTYpPUPOBAHHIO €ro  COAep aHus,
IPEICTaBIEHHOT0 B IpOrpaMMe 10 OMOJIOTHH.

Ot6op comepxanus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTypOCOOOpPA3HOTO IMOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOydaromuecs JOKHBI OCBOWUTH 3HAaHUS M YMEHUS, 3HauMMble i1 (OPMUPOBAHUS
o01Iel KyJIbTypbl, ONPENETSAIONINE aJeKBAaTHOE MOBEJACHUE YEJIOBEKAa B OKPYKAIOIICH
OPUPOJHON cpejle, BOCTPeOOBAHHBIE B TOBCETHEBHOM JKM3HM U TMPAKTUYECKOUN
nesitenbHOCTH.  Ocoboe MecTo B ATOM CHUCTEME 3HAHMM 3aHUMAIOT AJIEMEHTHI
COJIEp>KaHMsI, KOTOpbIE CIyKaT OCHOBOM s (OpMHUpPOBAHUS NPEICTaBICHUN O
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa M IICHHOCTHBIX OPHEHTAILUAX
JIMYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHHU3AIIUU OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypUpOBaHUE COAEpKAHUS YyUEOHOI0 MaTepralia B IporpaMmme o OMoJIoruu
OCYIIIECTBIICHO C YYE€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYHUTEIIbHBIX
OCOOCHHOCTSAX KUBOM NPUPONBI, O €€ YPOBHEBOW OpraHu3aluu W HBoionuu. B
COOTBETCTBUU C OTUM B CTPYKType yueOHoro mpeamera «bUOJIOTHS» BBIIEICHBI
CIEAYIOIIME COAEp/KaTeNbHble JIMHUM: «buomornss kak Hayka. MeToabl Hay4yHOTO
no3HaHus», «Knetka kak Ouonormdeckas cucrema», «OpraHu3M Kak Ouonormueckas
cucreMa», «Cucrema W MHOrooOpazue OpraHMYeCKOro MHUpa», «IBOJIOIUS KUBOU
OPUPOABI», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

ens wu3yuenust yuebHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaZICHHE OOYYAIOUIMMHKCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHU3aluu
KHUBBIX CHCTEM Pa3HOTO paHra W NpUOOpeTeHHEe YMEHUU HCIOJIb30BATh 3TH 3HAHUS IS
PaMOTHBIX JEUCTBUM B OTHOLIEHUU OOBEKTOB >KMBOW MPHUPOABI M PELICHUS Pa3IUYHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTikeHue Lenu u3ydeHus: ydeOHoro mpeamera «buonorus» Ha 06a30BoM
ypOBHE 00€CIIeYMBAETCS PEILIEHUEM CIETYIONINX 3a/1ay:

OCBOEHHE 00YYaIOUIMMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHax, 3aKOHOMEPHOCTSX, TIHMIOTE3aX, NpaBWIax, CIYXallUX OCHOBOM  JUIs
dbopMHUpOBaHUS TPEICTAaBICHUNH O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O METoJax
HAyYHOTO MO3HAHUS, CTPOEHUH, MHOTO00pa3uu U OCOOCHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3alli{, BBIJAIOUIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIEAOBAHUAX B
OMoJI0THH,

dbopmupoBanue y oOOydYalOIIMUXCS T[O3HABATENbHBIX, WHTEIEKTYaJbHBIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCE aHaNM3a JAaHHBIX O MYyTSX Pa3BUTHUS B OMOJIOTUU
HAy4YHBIX B3IVIS10B, UAEH M MOAXOJOB K M3YUEHHUIO KUBBIX CHUCTEM Pa3HOI'O YpPOBHS
OpraHu3aluy;

CTaHOBJIEHUE y O0yUaromuxcs o0uieil KyabTypbl, QyYHKIMOHAIBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSCHATH W OLIEHWBAThH SIBICHUS OKPYXKAIOLIETO MHUpPA KUBOU
IPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYEHHBIX MPH U3YyYCHUH OMOJIOTHH;

dbopmupoBanue |y oOydalOIIMXCS YMEHHMM  WJUIIOCTPUPOBATh  3HAYCHUE
OMOJIOTrMYECKMX 3HAHUW B TMPAKTUYECKOMW JIEATEIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOIMI U arpoOMOTEXHOJIOTU;



BOCTIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS UEIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUSI K HEl, COOIIO/IEHUSI STUYECKUX HOPM
MIpU IPOBEICHUHN OMOJIOTUUECKUX UCCIIEIOBAaHMIA;

OCO3HAHWE IICHHOCTH OWOJOTMYECKUX 3HAHUN JUIA TIOBBIIICHUS  YPOBHS
HKOJIOTMUECKON KYIbTYPBI, 4711 (GOPMHUPOBAHUS HAYUHOTO MUPOBO33PECHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW W yMEHHH B TOBCEIHEBHOW KU3HU IS
OLICHKH TIOCJE/ICTBUI CBOCH NEATENPHOCTH IO OTHOUICHWIO K OKpPY)KAIOIIeH cpese,
coOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHUE Mep MNPOPHUIAKTUKI
3a00JIeBaHUIA.

B cucreme cpennero ooduiero oopasoBanus «buonorus», nzydaemas Ha 6a30BOM
YpOBHE, SIBISIETCSI O00s3aTENbHBIM y4EOHBIM TPEAMETOM, BXOISAIIMM B COCTaB
npeaIMeTHOH obsactu «EcTecTBeHHO-HayYHBIE IPEAMETHD.

Jlis mu3ydeHus: Ouosioruu Ha 0a30BOM YpOBHE CpelHero oobimiero obpa3zoBaHUs
orBogutcs 68 wacoB: B 10 kimacce — 34 vaca (1 wac B Henmenmo), B 11 kiacce — 34 gaca (1
Jac B HEJCIIO).

COLEPKAHUE OBYYEHUSA

10 KIIACC

Tema 1. buoJiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OMONOTHM C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTMMH €CTECTBEHHBIMH HayKaMu, (Quiocopueil, 3TUKOH, 3CTETUKON U mpaBoM. Poib
Oouonorun B (GOPMUPOBAHUU COBPEMEHHOW HayyHOW KapTuHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl MO3HAHUS >KUBOW MPUPOABI (HAOIIOJEHUE, JKCIEPUMEHT, OIMKCAaHUE,
U3MEpeHHe, KiaccuuKalus, MoJeTUpPOBaHNE, CTATUCTHYECKast 00paboTKa TaHHBIX).

JdemoHcTpanum:

Iloprpetsr: Y. lapsuHn, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeTOo/Ibl MO3HAHUS KUBOU MPUPOIBI».

JlaGopaTopHble M IpaKTHYECKHEe PadoThI:

[Tpaktuyeckas padora Ne 1. «cnonap30BaHne pa3TUYHBIX METOJIOB MPU U3YUCHUU
OMOJIOTUYECKUX O0OBEKTOBY.

Tema 2. 7/KuBble cuCTeMbl H X OPraHU3ALMS.

XKusbie cucreMbl (OMOCHUCTEMBI) KakK MpeaMeT Hu3ydeHus Owonoruu. Oraudne
JKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OuWocHMCTeM W UX pa3HooOpasue. YPOBHHM OpraHu3allud OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOIYJISLHOHHO-BHUIOBOM,
HKOCHUCTEMHBIN (OMOTeO1eHOTUYECKH ), OMOCHEPHBI.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TIPH3HAKK JKU3HU», «YPOBHU OpraHU3AINHU
JKUBOU IIPUPOJIBI».

Ob6opynoBanue: mozens moaekyasl JTHK.

Tema 3. XuMn4ecKkuii cocTaB U CTPOEHHE KJICTKH.

XUMUYECKUN COCTaB  KJIETKM. XUMHUYECKHE DJEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/1a 1 MUHEpaJIbHBIE BEILIECTBA.

@OyHKUMKA BOABI U MHUHEpAIbHBIX BemectB B  kiuerke. [logaepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB m crTpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zamennmMble u 3aMEHUMBIE aAMHHOKHUCIIOTBHL. AMHWHOKHCIOTHBIM COCTaB. YPOBHH




CTPYKTYpbl OEJIKOBOW MOJIEKYJIbI (II€pBUYHAs, BTOpPUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0eiakoB. buonornueckue GyHkiuu OeiaKoB.

depMeHThl — Ouojoruyeckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyOcTpaTHas cneuu@uuHocts. Kopepmentsl. Butamunbl. Otanuns GpepMeHTOB
OT HEOPraHUYECKUX KATAIU3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (TJIIOKO3a, pubo3a M J1e30KCHpubo03a), Iucaxapuiibl
(caxaposa, 1aKkTO3a) U MoJMcaxapuabl (KpaxMal, TIIMKOTeH, LeJUT0a03a). buonoruueckue
(GyHKIIUU yTIIEBOJIOB.

Jlumunper:  Tpurnunepunsl, — Gochomununb,  crepouabl.  ['mapodunbHo-
ruipogoOHbIe cBolcTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHHE YIJIEBOJIOB,
OEJIKOB U JIMMHUJIOB KaK HICTOYHUKOB SHEPIHH.

Hyxkneunossie kucnotsl: JJHK u PHK. Hykineotnasl — MOHOMEpBI HYKJIEHHOBBIX
kucnot. Crpoenne u ¢ynkiuu JJHK. Ctpoenune u pynkuuu PHK. Buast PHK. ATO:
CTpOEHUE U (PYHKIIHH.

[uronorus — Hayka o kjieTke. KierouHass Teopuss — NMpuUMEp B3aUMOJEUCTBUS
uzeit u pakToB B HAYYHOM MO3HAHUU. METO bl U3YUECHHS KICTKH.

Krnerka xak nenoctHas kuBas cucrema. OOlue MpU3HAKK KJIETOK: 3aMKHYyTas
HapyxHasi MeMmOpana, monekynsl /JIHK kak renmernueckuii amnmapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: dyKapuOTHYECKass U MpokapuoTrueckas. OCOOEHHOCTH CTPOSHUS
npokapuoTrueckoil kinetku. Kimerounas crenka Oaktepuil. CTpoeHHE dyKapUOTHUIECKON
kieTkd. OCHOBHBIC OTIIUYUS PACTUTEIHHON, )KUBOTHON U TPUOHON KIIETKH.

IToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJIMUKC, HX
¢byukuuu. Ilnazmatuueckas meMmOpana, e€ cBoiicTBa M (QyHkuuu. lluTomnmazma u eé
opranouzasl. OmgHomeMOpanHbie opraHouasl kietku: OIIC, ammapat [onbmxu,
au3ocoMbl.  [lonyaBTOHOMHBIE  OpraHOWMJbl  KJIETKM: MHUTOXOHAPWUH, IUIACTUIBI.
[TpoucxoxaeHne MUTOXOHAPHUH U muiacTu. Buasl mactun. HememOpaHHBIE OpraHOMIBI
KJIETKUA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LUEHTPHUOIH, PECHUYKH, XI'YTUKH. DYHKIUU
OpraHOWJ0B KJIETKU. BKiltoueHus.

Snpo — perynsaTopHblii HeHTp kieTku. CrpoeHue sjpa: sigepHas 000JI0uKa,
KapHuoIlia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpancnopT BewecTB B KIETKE.

JdemoHcTpanum:

IMoprpeter: A. JleBenryk, P.I'yx, T.IlIBaun, M. llIneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

/lnarpammel: «Pacnpenenenne XMMHUECKHX 3JIEMEHTOB B HEKHMBOW IPUPOIE»,
«PacnpeneneHne XuMHYECKUX dJIEMEHTOB B JKMBOW MPUPOIE».

Tabmunel  u  cxemsbl: «llepuoanueckass TabmuMLIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJekyibl Bofbl», «buocunTes Oenka», «CTpoeHHE MOJEKYNbI OenKay,
«Ctpoenue pepmenrtar, «Hykinennossie kuciotel. JIHK», «Ctpoenne monexyiast AT,
«CTpoeHue 3yKapuoTHUeCKOM KiIeTKn», «CTpoeHue >KMBOTHOM KieTku», «CTpoeHue
pacTUTENbHON KiIeTKn», «CTpoeHHe MpPOKapHOTHYECKON KieTkn», «CTpoeHue sapa
KJIETKW», « YTIE€BOAbI», «JIUMUIBD.

OOGopyznoBaHHe: CBETOBOM  MHKpPOCKOI,  O0OOpYyIAOBaHWE Ui  NPOBEICHUS
HAOJI0IEHUH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIbHBIX, JKUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYEeCKHEe PadoThI:




Jlaboparoprast pabota Ne 1. «3ydeHne kaTaTuTHIECKOW aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMusIa3bl UK KaTajaasbl)y.

JlabopaTtopnas pabota Ne 2. «3yueHnue cTpoeHus KIETOK PACTEHUMN, )KUBOTHBIX U
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax u X OMUCAHUE.

Tema 4. ’KusnenessTeJJbHOCTH KJIETKH.

OOMeH BemiecTB, WM METa0ONIM3M. ACCHUMWIAIUSA (IUIaCTUYECKU OOMEH) u
JTUCCUMWIIALIMS  (SHEpPreTU4YeCKuid OoOMEeH) — JBE CTOPOHBI EIUHOTO Mpolecca
MeTtabonu3Ma. Pojb 3aKOHOB COXpaHEHMsI BEUIECTB W SHEPTUM B T[OHUMAHUU
MeTabom3Ma.

Tunel oOMeHa BemecTB: aBTOTpOodHBIN U rereporpodHbiid. Ponb pepmeHTOB B
0oOMeHe BEIIECTB U MPEBPAIEHUN SHEPTUH B KIIETKE.

dortocunte3. CreroBast u TeMHOBasi (as3wl doTocuHTe3a. Peakuuu dotocuHTEsA.
OddextuBHOCTH (hoTOCHHTE3a. 3HAYCHHE (POTOCUHTE3a ISl )KU3HU Ha 3emie. BrausiHue
yCJIOBUHM cpenbl Ha (OTOCHMHTE3 M CIOCOOBI TOBBIIIEHUS €r0 MPOIYKTHUBHOCTH Y
KYJIbTYPHBIX PaCTCHHUII.

XeMocuHTe3. XeMOCHHTE3Upylole OakTepuu. 3HaYyeHHUE XEMOCUHTe3a s
JKA3HU Ha 3eMUI€.

DHepreTudyeckuii oOMEeH B KJIeTKe. PaciiernieHue BEIIECTB, BBIICICHUE U
aKKyMYJIUPDOBaHUE SHEPIHMM B KIETKE. DTalbl HEpPreTudeckoro obOmeHa. [ mukomnms.
bpoxenue wu ero Buubl. KucinopoaHoe okuciaeHue, WIA KIETOYHOE JbIXaHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETUUECKOTO OOMEHA.

Peakiun marpuunoro cunTte3a. I'eHetndeckas uadopmarusa u JJHK. Peanuzarus
reHeTUYecKol uHdopManu B KiIEeTKe. [ e©HeTWYecKMd KOl M €ro CBOWCTBA.
Tpanckpunuus — matpuunbii cuHTe3 PHK. Tpancnsuus — Ouocunrte3 Oenka. DTambl
Tpanciasauuu. KoaupoBanne amuHokuciot. Posib pubocom B OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3Hu — Bupychl. Hctopusi otkpeiTusi BHpycoB (/1.
. VIBanoBckuii). OCOOCHHOCTH  CTPOCHHS W KU3HEHHOTO IIMKJIa  BUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, KUBOTHBIX M UYEJIOBEKA, BBHI3LIBAEMBIC BHUPYCAMHU.
Bupyc wummynopeduiuta uenoeka (BHUY) — BozOyaurens CIIMJla. OOpartnas
TPAHCKPHIIIIMS, peBepTaza W uHTerpasza. lIpodunaktuka pacnpocTpaHEHHs BUPYCHBIX
3a00J1eBaHU.

JdemoncTpanum:

IMoptpetsl: H. K. Konbrosg, /1. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuer  u  cxeMmbl: «Tunel  mutanusy, «Metabomusmy, «MUTOXOHIPUSY,
«JHepreTuueckuii  ooMmeH», «Xmoporact», «®PotocuHTe3», «Ctpoenne JIHK»,
«Ctpoenne u (QyHkumoHupoBanue reHay, «CuHTe3 Oenka», «[eHeTmueckwii KOy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1wKn Bupyca CIIM/a,
oaxtepuodara», «Pemnukarus JHK».

Ob6opynoBanue: Moaenu-anminkanun  «Yasoenue JIHK wu  Tpanckpumniusy,
«buocunres 6enka», «CTpoeHHe KICTKH», Mojielb cTpykTyphl JJHK.

Tema S. PazMHoOKeHMe U MHAUBUAYAJbHOE pa3BUTHE OPraHNU3MOB.

Knerounslii 1uKi, WM OJKW3HEHHBIM [MKI KieTku. HWHTepdaza u  mMuto3.
[Tpomiecchl, mpoTrekaromnyie B uHTepdase. Perummkaius — peakius MaTPpUYHOTO CHHTE3a
JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIH HaOOp — kapuotum. JWIIOWAHBIN |
raliONIHBIA ~ XpOMOCOMHBIE  HaOopbl. XpomaTuabl. LluTomormyeckue  OCHOBBI
Pa3MHOXKEHUS U UHAUBU1YaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue kinetku — Muto3. Ctaauu Mutosa. [Iporeccsl, mporucxoasiue Ha pa3HbixX
CTaJIUsIX MUTO3a. bBUOIOrHYeCKnii CMBICT MUTO3A.




[IporpamMmmupyemas ruGesb KIETKH — aromTo3.

@opMbl  pa3MHOXKEHUSI OpPraHuM3MoB: Oecronoe U mosnoBoe. Buubl 6ecmornoro
pPa3MHOXKEHHMsI:  JIICHHE  HaJBOE, IOYKOBAaHME OJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUE, BEreTaTUBHOE pPa3MHOXKEHHE. VICKycCTBEHHOE KIOHMpPOBaHUE
OpPraHM3MOB, €r0 3HAYECHHUE JJIs CEJIECKIINH.

[TonoBoe pa3MHOMXKEHUE, €r0 OTIANYUS OT OECIIONOTO.

Meiio3. Craguum wmeio3a. Ilpoueccel, npoucxoxasiiue Ha CTagusx Meilo3a.
[ToBenenue xpomocom B meio3e. Kpoccunrosep. buonornyeckuili CMbICI U 3HAUEHHUE
Meno3a.

['ametorenes — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Y JKUBOTHBIX. llomoBbie
JKEeJe3bl: CEeMEHHUKU U siMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX KIETOK — raMer
(ciepmaTo3ou, SANILIEKIETKa) — cliepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS
AULIEKIIETOK U criepMaTo3ouoB. OmiogoTBopenue. [laprenorenes.

WunuBuayaneHoe — pa3Buthe  (OHTOreHe3).  OMOpPHOHAIbHOE  pa3BUTHE
(oMOpuorene3). Jrtambl 3MOPHOHATLHOTO PAa3BUTHUA Yy TO3BOHOYHBIX >KHBOTHBIX:
npoOJsieHue, racTpyisiiusi, opradoreHe3. IloctamOpuonanbHOe pa3BuTHE. THUIIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: IpsAMoe, HenpsiMoe (InunHouHoe). BiusHue cpeasl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAECHHBIC YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUs: CTPOCHUE CEMEHHU,
CTaJy Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuet  u  cxembl: «@OpMBbI  pa3MHOXKEHHsI  OpraHuU3MoOBY»,  «/IBoitHoe
OIUIOIOTBOPEHUE y LBETKOBBIX PAacTeHHI», «BerertaTuBHOE pa3zMHOKEHUE PACTECHHI»,
«/lenenue knetku 6akrepuit», «CTpoeHUe MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI»,
«Knerounsi nukiny, «Pemmukanus JJTHK», «Muto3», «Mehos», «llpsimoe u Henpsmoe
pazButue», «l'ameToreHes y MIEKONUTAIONIMX U 4YeloBeKa», «OCHOBHbIE CTaauu
OHTOTE€HE3a.

O6opyoBaHNE: MUKPOCKOTI, MUKpOITpEenapaThl «CriepMaTo30u/Ibl
MJICKOIIUTAIOIIErO», «SIHlEeKIIeTka Miekonuramuero», «KapnokuHes B KiIeTKax
KOpeIlIKa JiyKa», MarHuTHas MoOJeNib-anmuiukanus «J/lenenue knetkw», moxaens JHK,
MojieTb MeTaa3HON XPOMOCOMBI.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

JlaGopaTopras paborta Ne 3. «HabmroeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlaGoparopnast pabota Ne 4. «M3yueHne CTpOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3amaum reHeTuku. VIcTopus pa3BUTHS TEHETHKU. PoJIb IUTOJIOTHUU U
AMOPHUOJIOTUM B CTAHOBJICHWU TCHETHKU. BKiIaa poCCHICKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeToabl TEeHEeTUKH (THOPUAOIOTUYECCKUHN, IMTOTCHETHUECKHIA,
MOJIEKYJISIpHO-TeHeTHYeCKuii). (OCHOBHBIE T€HETUYECKHE TMOHATUA. | eHeTnyeckas
CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpeliBaHUH.

3aKOHOMEPHOCTH HAcCJeJOBaHUsl MPU3HAKOB, YCTaHOBJIEHHbIE . MeHnenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IUHOO0O0pa3usi THOPUOB MEPBOTO MOKOJICHUSI.
[IpaBuno qOMUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI raMer.
[TonHOE 1 HETOIHOE TOMUHHPOBAHHUE.

JurnOpuaHoe ckpeniMBaHue. 3aKOH HE3aBUCHUMOIO HACIEOBaHUS IPU3HAKOB.
[[uToreHEeTUYECKUE  OCHOBHI  JUTHOPUIIHOTO  CKpEIIMBAHUS.  AHAIM3UPYIOIIEE




CKpemmBaHue. M Crnosb30BaHME AHAIM3UPYIOMIETO CKPEIIUBAHUS JUISL  ONPEAECIEHUS
TeHOTHUIIa OCOOH.

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo clremieHHOMY
HACJIEIOBAHUIO TeHOB. HapylieHne CerieHust TEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHUs HACIEICTBEHHOCTH. | e HeTUUeCKUe KapThl.

I'enetnka mosa. XpoOMOCOMHOE ONpENEJIEHUE MoJia. AYTOCOMBI M IIOJIOBBIE
XpoMocOMBI. ['oMOoraMeTHbI€ U TeTEpOraMeTHhIE OpraHu3Mbl. HacnemoBanue npu3Hakos,
CLEIIJIEHHBIX C MOJIOM.

N3meHunBoCTh. Buabl M3MEHYMBOCTU: HEHACJIEACTBEHHAs W HACJEICTBEHHAs.
Ponb cpeapl B HEHACIEACTBEHHOW M3MEHUYMBOCTU. XapaKTEPUCTUKA MOJIU(DUKAITMOHHON
W3MEHYMBOCTH. BapuannoHHBIN psAx W BapuanuoHHas KpuBas. Hopma peakium
npu3Haka. KonnuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MOIU(PHUKAITMOHHON U3MEHUNBOCTH.

HacnenctBennasi, wuiM TEHOTHNHYECKAas, HW3MEHYMBOCTh. KoMOuHaTHBHAs
U3MEHUYUBOCTh. Mel03 U TOJOBOW MPOIECC — OCHOBA KOMOWHATUBHON M3MEHUYHMBOCTH.
MytanmonHass u3MeHUMBOCTh. Kilaccudukamuss MyTtanuii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. YacrtoTa W OpUUMHBI MyTauuid. MyrtarenHble  (axkTopbel. 3aKoH
TOMOJIOTHUYECKHUX PSAJIOB B HaciaeaAcTBeHHOW n3MeHunBoctu H. 1. BaBuiiosa.

BuesinepHas HaciaeACTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOAbl T'E€HETUKHU
YeJIOBEKa: TCHEAJOTHUYCCKUM, OJIM3HCIIOBBIM, IUTOTCHCTHYCCKUM, OHOXHMMUYCCKHI,
MOJIEKYJISIpHO-TeHEeTHYeCKUi. COBpPEMEHHOE OIpEAEeIeHUEe TeHOTHUIIA: IMOJIHOT€HOMHOE
CEKBEHHPOBAaHWE, TEHOTHUNHMpPOBaHWE, B TOM uyucie ¢ nomomblo [II[P-ananu3za.
HacnenctBeHnble 3a001eBaHus YeI0BEKa: T€HHBIC 00JIE3HU, 00JIE3HU C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OoJyie3Hu. CoMaTuueckue W TeHEpaTUBHBIE
mytanuu. CTBONOBBIE KIETKU. [IpUHIMIBI 310pOBOTO 0O0pas3a >KWU3HH, JAHMATHOCTHKH,
npoQUIAKTUKK M JICUEHUST TIEHETHMYEeCKMX  Ooyie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAaHHUE. 3HAUCHUE MEIUIMHCKOW N'€HETHUKH B MPEIOTBPAIICHUU U JICUYEHUU
TeHETUYECKUX 3a00JIEBaHUI YEIIOBEKA.

JdemoHcTpanum:

[Moptpeter: I'. Mennens, T.Mopran, [I'.npe ®pu3, C. C.UYerBepuxkon, H.
B. Tumodeen-Pecosckuii, H. 1. BaBunos.

Tabmuiel 1 cxembl: «K MOHOTHOPUHOE CKpPEIMBAHHWE W €ro IUTOTCHETUYecKas
OCHOBa», «3aKOH pacCHICIUICHUS U €ro LUTOI€HETUYECKasi OCHOBa», «3aKOH YHMCTOTHI
ramet», «JlurnOpuaHoe ckpemuBanuey, «lluTomoruyeckue OCHOBBI JAUTHOPUIHOTO
CKpeIMBaHUD», «Meno3y, «B3auMoIelicTBUE aJUIENIbHBIX T€HOBY, «] €eHETUYECKUE KapThl
pacTeHul, IKUBOTHBIX U  4yeloBeka», «l'eHeThka moja», «3aKOHOMEPHOCTHU
HacJIeIOBaHUs, CUCIUICHHOTO C MOJoM», «KapuoTumel yenoBeka M KMBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaudukanmonHas H3MEHYMBOCTHY, «HacnenoBanue pesyc-
dakropay, «['eHeTnka rpymm KpoBu», « MyTaliMOHHAsS U3BMEHYUBOCTHY.

O6opyI0OBaHUE: MOICTU-ANTUINKAIIAH «MonorubpuHoe CKpELIUBAHUEY,
«HenonHnoe nomuHupoBaHuey, «Jlurubpuanoe ckpemmBanuey, «llepekpéct xpomocom,
MUKpPOCKOT U MuUKpompenapaT «Jlpozoduna» (Hopma, myranuu (HOpMBI KPBUILEB U
OKpacku Tena), repbapuii «I'opox moceBHOI.

JlabopaTopHble U IpaKTHYeCKHE PadOThI:

JlaGoparopnast pabora Ne5. «W3yueHue pe3yiabTaTOB MOHOTHOPHUIIHOTO H
JUTHOPHUIHOTO CKPEIIUBAHUS Y TPO30(HUITBI HA TOTOBBIX MUKPOTIpEriapaTaxy.




Jlaboparopuast pabora Ne 6. «U3yueHue MOAM(PUKANMUOHHOW W3MEHYUBOCTH,
IIOCTPOECHHE BAPUALIMOHHOTO psi/ia U BAPUALIMOHHOW KPUBOI».

JlaGoparopnast pabotra Ne 7. «AHamu3 MyTauuil y Apo30Quibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBieHHEe U aHATIN3 POJOCIOBHBIX UYEIOBEKay.

Tema 7. Cenexuust opranusMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexuuss Kak Hayka M IpolecC. 3apOKJIEHUE CEJIEKIMH U JIOMECTHKaLUs.
VYuenne H. U. BaBwioBa o LEHTpax HPOUCXOXKJEHHS U MHOrooOpasusi KyJIbTYPHBIX
pactenuil. LIeHTpBl IPOUCXOKACHUSA JOMAIIHUX )KUBOTHBIX. COpT, MOPO/IA, IITAMM.

CoBpeMeHHbIE METOJbl CeJNeKIMU. MacCcoBbI U WHIUBUAYAJIbHBIH OTOOPHI B
CeJIeKIMU pacTeHu u KUBOTHBIX. OuLeHka »sKcrepbepa. biauszkoponacTBeHHOE
cKpeluBaHue — nHOpuAMHT. Yncras auHud. CkpeniBaHue YUCThIX JuHMHA. ['ereposuc,
win rulOpunHas cuia. HepojcTBeHHOe ckpemuBaHue — ayrOpuauHr. OtnanéHHas
rubpuanzanus U e€ ycnexu. MICKycCTBEHHbI MyTareHe3 U MOJyYeHHE MOJIUILIONI0B.
JlocTrKeHus CeNeKIUU pacTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHonoruss Kak OTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEepHs. OTambl
co3nanusi pekomOunanTHo JIHK u Tpancrennsix opranuszmoB. Kierounas uHkeHepHs.
Kiterounsle KynbTypbl. MHKPOKJIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KionupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX OPraHM3MOB. OKOJOTHYECKHE U
stnyeckue npodnemsl. 'MO — reHeTnyecku MOJUPHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpamu:

[Moptpetsl: H. U. BaBunos, U. B. Muuypun, I'. /I. Kapneuenko, M. @. lIBaHOB.

Tabmuubl  u  cxemsbl: kKapta «LleHTpBl NPOMCXOXKACHHUS U  MHOrooOpasus
KYJIbTYpHBIX pacTeHui», «llopoabl aoMamHMX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenuity, «OtnanéuHas tubpuauzanus», «Pabotel akagemuka M. @. MBanoBay,
«Momumnonausi»,  «OObekTbl  OuoTrexHojorum»,  «Knetounsle  KynbTypel U
KIIOHUpOBaHue», « KOHCTpynpoBaHue U NIEPEHOC TEHOB, XPOMOCOM).

O6opyioBaHUE: MYJISKU TUIOJJOB M KOPHEIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repdbapuii «CeTbCKOX03HCTBEHHBIC PACTEHUS.

JlaGopaTopHble M paKTHYEeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METO/BI M IOCTUIKEHUS CEJIEKIIMU PACTEHUN U )KMBOTHBIX
(Ha CEeNeKUMOHHYIO CTaHIIMIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Yy4YacTOK, B
TEIUINYHOE XO3AUCTBO, JJa0OPaTOPHIO arpOYHUBEPCUTETA MITH HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoTrOLIMOHHAS OHOJIOTHS.

[Ipennoceiku BOSHUKHOBEHHUS 3BOIIOLMOHHONW TEOPUU. DBOJIIOLIMOHHASL TEOPUS U
e¢ mMecro B Ouonoruu. BnusHue 5BONIOLMOHHONW TEOPHUH Ha pPa3BUTHE OHOJOTHUH U
JIPYTUX HayK.

CeugerenscTBa  dBOJMOUMM.  llaneoHTonornueckue:  MOCIEAOBATENBHOCTD
NOSBIICHUSI BHJOB B  MAJEGOHTOJIOTWYECKOW JIETONHCH, TEpPEeXOJHbIe  (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune payH u Gpaop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOJCTBA M  pa3iuyusi SMOPHOHOB pa3HbIX BHUJOB
NO3BOHOYHBIX.  CpaBHHUTENBbHO-AHATOMUYECKUE:  TOMOJIOTUYHBIE,  AHAJOTUYHBIE,
PYAMMEHTapHbIE  OpraHbl, aTaBU3MBL. ~ MOJNEKYISIPHO-OMOXMMHUYECKUE:  CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJMYEeCKHX MyTell y Bcex
OpraHUu3MOB.

OpomtonuonHas Teopus Y. Jlapsuna. [Ipennoceuiku BOSHUKHOBEHUS TapPBUHU3MA.
JIBrmKyiue cuiabl 3BOJIOUMU BHIOB 1O JlapBuHY (M30BITOYHOE pPAa3MHOKEHUE IPU




OTPaHWYEHHOCTH PECYPCOB, HEOIIPeIeIEHHAs N3MEHYMBOCTh, 00pH0a 3a CyIIeCTBOBAHNE,
€CTECTBEHHBINU O0TOOD).

Cunrernueckas Teopus sBostonnu (CTO) u €€ 0CHOBHBIE MOJIO0KEHUS.

MuxkposBomtouus. [Tonynasuus kak eMHNALIA BUJIA U 3BOJIOLIUU.

JBuxynme cuibl ((GakTopbl) 3BOJIONMHU BHUAOB B Tpupojae. MyTalMOHHBIHI
npolecc U KOMOMHATHBHAS M3MEHYHBOCTH. [lOmyssiiiMOHHBIE BOJHBI U JIpeild TeHOB.
N3onsuus u murpanus.

EcrectBennblii oTOOp — HampaBisionid  ¢dakTop dBoMOIUA.  DOpPMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoOMeHHOCTh  OPraHM3MOB  Kak  pe3ynbTar 3Bomtouuu. llpumepsr
IpUCIIOCOOIEHUN Y OpraHu3MOB. ApoMOp(O3bl U UANOATANITALIUH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpMBI BHI000pA30BaAHUS:
reorpaduueckoe, IKOJIOTHYECKOE.

MakposBomtouusa.  DopmMbl  ABOJMIOIMM:  (QuieTHYeCcKas,  JAUBEpreHTHas,
KOHBEpTeHTHas, napasenbHas. HeobpaTuMOCTh 3BOJIOLUN.

[IpoucxoxaeHue OT HeCHEUUAIU3UPOBAHHBIX MpeAKoB. IIporpeccupyromas
cnenuanu3anus. AfanTuBHAs paaraysl.

JdeMoHcTpanum:

IMoptpertsr: K. JIunneir, XK. b.Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K.
M. bap, O. I'ekkens, . Mromep, A. H. CeBepuos.

Tabaunel 1 cxembl: «Pa3zBuTHe OpraHMyeckoro Mupa Ha 3emiie», «3apoJiblliu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHE,
«EcrtectBeHHbIl 0TOOPY», «MHOTOOOpa3ue COpTOB pacTeHuit», «MHorooOpasue mopos
KUBOTHBIX», «[lomynmsiuuuy, «MyTauMoHHas U3MEHUYUBOCTH», «ApoMop(}o3bI»,
«MUnnoanantauun», «O0mast nereHepanus», «JBmwkymme cuibl sBomonun», «Kapra-
cxema Mapmipyra nytemectBus Y. lapBuna», «boppba 3a  cyliecTBOBaHHEY,
«IIpucnoco6neHHoCTh OpPraHU3MOBY, «I'eorpagpuueckoe BUI000pa3oBaHuey,
«DKO0JIOrHYecKoe BUI000pa30BaHHEY.

OO6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C PA3IMYHBIMHU THIIAMHU OKpPAaCKH, HAOOp
IUIO/IOB U CeMsiH, KosieKiusi «lIpumepbl 3alIUTHBIX MPHUCIIOCOONEHUN Y >KUBOTHBIXY,
Mozenb «OCHOBHBIE HampaBlIEHUs HSBOJIOLMKW», OOBEMHas wmojaenb «CTpoeHue
TOJIOBHOI'O MO3T'a MMO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJeKus «PopMbl COXpaHHOCTH NCKOMAEMbIX
KUBOTHBIX M pPAacTeHMi», Mojenb ammiukauus «llepekpéct Xpomocom», BiIaKHbIE
npenapatel  «Pa3BuTHe  Hacekomoro», «Pa3BuTHe JATYIIKH», MHKpOIpenapar
«/Ipo3zoduna» (Hopma, myTanuu (GOpMBI KPBUTEEB U OKPACKH TETIA).

JlaGopaTopHble M paKTHYEeCKHe padoThI:

Jlabopatopnast pabdota Nel. «CpaBHeHHE BHIOB TI0 MOP(HOIOTUUECKOMY
KPUTEPUION.

JIaGopatopnas pabora Ne 2. «Omnmcanue NpPUCTIOCOOIEHHOCTH OpPTaHuM3Ma M €&
OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HNKHOBeHUe H pa3BUTHE KU3HU HA 3emJie.

JloHay4HblE TIPEICTABIEHUS O 3apOKAEHUM KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHMS XM3HU Ha 3emye: aOMoreHe3 M MaHCIepMus. XUMUYecKasi SBOJIIOLHS.
AOGUOTEeHHBIN CHHTE3 OPraHMYEeCKUX BELIECTB U3 HEOPTaHMYECKUX. DKCIIEPUMEHTAIbHOE
MOJITBEPKICHUE XUMUYECKOM 3Bostonnu. HauanpHbie 3Tanbl OMOI0rHYeCKOM BOIOLNH.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHUE




IPOTOKJIETKU. IIepBbie KieTku u ux 3Bosonus. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emusie mo 3pam M nepuonaM. Karapxei. Apxelckas u
npotepo3oiickas 3pel. [laneo3olickas 3pa u e€ nepuoabl: KeMOPUMCKUN, OPIOBUKCKUM,
CWJIYPUMCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Mes3o30¥cKas 3pa U €€ IepUoibl: TPUACOBBIN, FOPCKUH, METIOBOM.

KaiiHo3oiickass 3pa u €€  mepuoIbl:  MNAJICOTCHOBBIM,  HEOTCHOBBIMH,
aHTPOIIOT€HOBBIM.

XapakTepucTHKa KiIMMaTa M TEOJOTHMYeCKUX mpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMM PACTUTEIBHOIO U )KMBOTHOTO MHUpPa. ApoMOp(oO3bl y pacTEeHUN U KUBOTHBIX.
IlosiBIeHME, pacBET U BBIMUPAHKE TPYIII )KMUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpaxeHue 5SBoionuu. (OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOLMSA 4YeJIOBEKAa. AHTPONOJOTHS Kak Hayka. Pa3BuTue INpencTaBilIeHHA O
MIPOUCXOXKACHUU YesoBeKa. MeToapl U3ydeHus: aHTpornoreHe3a. CxoacTBa M pa3iandus
YeJIOBEKa U KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHUE YeTIOBEKa.

JBuxyume cuinbl (aktopsl) anTpornoreHe3a. HacnencTtBeHHas M3MEHUMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIecCTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHUE OPYAUN TpyHa,
MBIIIEHHUE, PEYb.

OcCHOBHBIE CTaJuM WU BETBU HSBOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKHU, YeloBek
ymenslid, YenoBek mnpsamMoxonsamui, YenoBek HeaHAepTanbCKui, UeoBEK pa3yMHBIN.
Haxonku McKOmaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAaHMsI, OOJIACTh PACIPOCTPAHEHUS,
00BEM IrOJIOBHOTO MO3ra, 00pa3 *KHU3HU, OPYAUS.

Yenoseueckue pacbl. OCHOBHBIE OONbIINE pachl: €BpOIEOHIHas (eBpaszuiickas),
Herpo-aBcTpajouHasi (PKBaTOpUajbHas), MOHIOJOMJHAsA (Aa3MaTCKO-aMEpPUKAHCKas).
YepTsl NpUCTIOCOOJEHHOCTH TIPEACTABUTENECH YENOBEUYECKUX pac K  YCIOBHUAM
cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kpurnka pacusma.

JdemoncTpanum:

[optpetsr: ®@. Peau, JI. [Tactep, A. N. Onapun, C. Mumep, I'. FOpu, Y. [lapBuH.

Tabmuiel U cxeMbl: «Bo3uukHoBenue CoHEYHOM CHCTEMBI», «Pa3Butne
OpraHNYeCKOro MUpPay, «PacturenpHas KIIETKa», «KuBoTHas KIIETKa,
«IIpokapuotnueckas Kkierka», «CoBpeMeHHass CHCTeMa OpPraHMYeCKOro MHpay,
«CpaBHEHHE aHATOMMUYECKUX YEPT CTPOCHHUS YENIOBEKa M YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJOTMYECKUX HAXOAOK INPEAKOB COBPEMEHHOI'O YEIOBEKAY,
«/lpeBHenmme mroan», «peBHue mroam», «llepBbie  COBpEMEHHBIE  JIOAWY,
«Yenoseyeckue pacom».

Ob6opynoBanue: myispku «IIponcxoxkaenne denaoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKAaHTPOIa, HEaHJepTaliblla, KPOMAaHbOHLA), CIENKUA WJIH M300paK€HUS KaMEHHBIX
opyaMii  TEpBOOBITHOIO  4YeloBeKka  (KaMHHU-YOIIepbl,  pyouna,  ckpebna),
TeOXpOHOJNIOTHYECKass Tabnuia, KoJuleKus «DOopMbl COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U PACTCHUI.

JlabopaTopHble 1 NpaKkTHYecKHe padoThI:

[Tpaktnueckass pabota Ne 1. «M3ydeHHe HCKONMAEMBIX OCTATKOB PACTCHUU H
KUBOTHBIX B KOJIJIEKLIASX).

OKcKypeusi «DBOJIOLMS  OpraHMYeckoro Mupa Ha 3emie» (B €CTeCTBEHHO-
HayYHBIA UM KpaeBeTUeCKUN My3ei).

Tema 3. Opranu3mbl 1 OKpyKa0Ias cpeaa.




OKojorusi Kak Hayka. 3ajayd ¥ pas3felibl 3KOJOTMHU. MeTonbl 3KOJIOIMYECKUX
uccaeq0BaHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpeapl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, ITOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okojnorudyeckue  ¢akrtopsl.  Krnaccudukanms — 9KOJOTHYECKUX  (PAKTOPOB:
abuoTuueckue, OMOTUYECKUE U aHTPOTIOTeHHBIE. [[eficTBre sKoIorndeckux (GakTopoB Ha
OpraHU3MBI.

AbGuotnyeckue GakTOpbl: CBET, TEMIEPaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Tpucnocobnenus: OpraHu3MoB K JIEHCTBUIO abMOTHYEeCKUX (akTopoB. buonornyeckue
PUTMBL.

buotnueckue ¢akropsl. Buabl OMOTHYECKHMX B3aUMOAECHCTBUI: KOHKYPEHIIUS,
XHUIIHAYECTBO, cuMOMO3 u ero Gopmbl. [lapazutusm, Koomepaius, MyTyalusM,
KOMMEHCAIM3M  (KBapTHUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCANIW3M, HEUTpaIU3M.
3HaueHue OMOTHYECKUX B3aMMOJCHCTBUH Ui CYIIECTBOBAHMS OpPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XApAKTEPUCTUKH  momynsuuu.  OCHOBHBIE — IOKa3aTENN
MONYJIALIMK: YUCICHHOCTD, IJIOTHOCTh, POKIaEMOCTb, CMEPTHOCTb, IPUPOCT, MUTPALIMS.
JInHaMMKa YMCIEHHOCTH MOITYJISLUN U €€ PETYIIALHNS.

JleMoHcTpanum:

optpetsl: A. 'ym6oasar, K. ®@. Pynbe, D. ['exkens.

Tabaunel u cxembl: kapta «l[Ipupognsie 30HBI 3emau», «Cpeapl oOWTaHUSA
opranu3moBy»,  «®Doronepuonuzm»,  «llomynsuunm»,  «3aKOHOMEPHOCTH  pOCTa
YHUCICHHOCTH MOMYJSIIMU UHPY30pUH-Tyhenbki», «Ilumesbie nenm.

JlabopaTopHble U MpaKTHYeCKUE PadOThI:

Jlabopatopnast pabota Ne 3. «Mopdonoruyeckue OCOOCHHOCTH pAcCTEHUU U3
Pa3HBIX MECT OOUTAHH.

Jlaboparopuast pabota Ne 4. «BnusiHue cBeta Ha POCT U pPa3BUTHE YEPEHKOB

KoJIeycay.

[Tpaktuyeckass padora Ne 2. «[logcu€T MIOTHOCTH TOMYJSIUN pa3HBIX BHUJIOB
pacTeHumn».

Tema 4. CoolOmiecTBa 1 IKOJTOTrHYECKHE CHCTEMBI.

CooOuiectBO oOpranusmMoB — OuonieHo3. CTpyKTypsl OHOILIEHO3a: BUAOBAs,

MPOCTpPaHCTBeHHAs, Tpouueckas (muiieBas). Buasl-nomuHanTsl. CBsi3u B OHOLIEHO3E.

DKoJorudyeckue cuctembl (9kocuctembl). llomstme 006 dKkocucreme U
ouoreorieHo3e.  DyHKIMOHAIbHbIE  KOMIIOHEHTBI ~ SKOCHUCTEMBI:  IPOIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BELIECTB M IOTOK 3HEPrUM B SKOCUCTEME.
Tpoduueckue (numeBbie) ypoBHH 3KocucTembl. IlumeBbie menu u cetu. OCHOBHBIC
MoKa3zaTela HKOCUCTeMbl: Ouomacca, MPOAYKIMS. OKOJIOTMYECKHE MUPAMMIIbI:
OPOAYKIUHM, YHCIEHHOCTH, Ouomaccel. (CBOHCTBa 3KOCHCTEM: YCTONYHMBOCTb,
camoperyJisnus, passutue. Cykueccusl.

[Ipupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO WJIH
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTeHHbIE 9KOCUCTEMBI. ATpO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X035HCTBEHHOE 3HAUEHUE arpOdIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak Qaxkrop ycroluuBoctu sKocucteM. CoxpaHeHue
OuosIornyeckoro pasHooOpaszus Ha 3emie.



Yuenne B. U. Bepnaackoro o Owuocdepe. ['panuiiel, coctaB u CTpPyKTypa
ounocdepsl. JKupoe BemectBo u ero ¢pyHkuun. OcodeHHOCTH OHocdephl Kak TI00aabHOM
sKOCUCTeMBl. J[MHAaMHUYecKoe paBHOBECHE U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHMOr€OXMMHMUYECKHE LHUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBLHOCTH OMocdepsl. OCHOBHBIC OMOMBI CYIITH.

YenoeuectBo B Ouocdepe 3emiid. AHTPONOTEHHBbIE U3MEHEHUsS B Ouocdepe.
['mo6asibHBIE SKOIOTUYECKUE TPOOTIEMBI.

CocymiecTBoBaHuE MPUPOABI U ueroBeuecTBa. CoxpaHeHre OHMOpazHOOOpa3us Kak
OCHOBa ycToilunBoct Ouocdepbl. OCHOBA pPallMOHAIBLHOTO YIPABJICHHUS] MPUPOJIHBIMU
pecypcamu M X UCIOJIb30BaHKE. JloCTHKEHNS OMOJIOTUU U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

[Moptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmunel u cxewmbl: «[lumessie 1enu», «bHOLIEHO3: COCTaB M CTPYKTYypay,
«IIpupoansie coodmecTBay, «llenu nuranusy», «konornyeckas nupamugay, «buocdepa
U YeJIOBEK», «IKOCUCTEMA LIMPOKOJIMCTBEHHOIO JIECa», « DKOCUCTEMA XBOMHOTO JIECay,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMepHble aHTPONOreHHbIE BO3IEHCTBUS Ha
npupoy», «BakHelIe HCTOYHUKH 3arpsi3HEHUST BO3/lyXa M TPYHTOBBIX BO», «[louBa
— BaxHeWmas cocTaBismoomas —ouochepr», «DakTopel  Aerpajaluyd  MOYBY,
«ITapuukoBbIit 3hhexT», «DaKTOphl paUOaKTUBHOTO 3arpsa3HeHus: ornocheprn», «O0mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA IKpaH
ouocdeps», «Kpyrooport yriepoaa B 6uocdepe», «KpyroBopor azora B mpupoje».

O6opynoBanue: Mojenb-aniuukanus  «Tunuuneie  OUOIEHO3BI»,  TrepOapwuii
«PacturenpHble cooOmecTBay, KoJUleKIuu «buonenos3y», «Bpeaurenn BaxHEHITHX
CEIIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapuu MU KOJUICKIIMH PACTCHHH M J>KUBOTHBIX,
MPUHAJICKAIINE K Pa3sHbIM ASKOJOTUYECKHM TpyIaM OJHOro Buja, KpacHas kuura
Poccuiickoit ®eneparu, n300pakeHUst OXpaHIEMbIX BHJIOB PACTCHUN U KUBOTHBIX.

IVIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA IIPOI'PAMMBI 110
BUOJIOT'NA HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

Cornacno ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS
0o0ydJarolmuMHCsT  MPOTpaMM  CpeAHero  olmiero  oOpa3oBaHUsA:  JTUYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJlbTaTOB OCBOCHHUs Tpeamera «buomorus»
BBIJICJICHBI  CIEAYIOUINE COCTABIISAIONINE: OCO3HAHME OOYYarOIIUMUCS POCCHMCKON
Ipa)XXIaHCKOM HMJIEHTHYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHUIO, CAMOCTOATEIHHOCTH H
CaMOOIIpe/ICNICHUIO, HAJIMYMe MOTHUBALIMM K OOYYEHHUIO OHMOJIOTHH, IieJIeHANPaBICHHOE
pa3BUTHE BHYTPEHHHX YOCKICHHMN JIMYHOCTH HAa OCHOBE KIIOUEBHIX IIEHHOCTEH H
UCTOPUUYECKUX TPAIUIUI Pa3BUTHS OMOJIOTHYECKOTO 3HAHUSI, TOTOBHOCTh U CIIOCOOHOCTD
00y4arommxcsi PyKOBOJICTBOBATHCS B CBOEH JAEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, TMPUCYIIMMU CHUCTeMEe OHOJIOrHuecKkoro oOpa3oBaHUs, HaIU4YUe
HKOJIOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LEIM U CTPOUTH >KU3HEHHBIC
TUTaHBI.

JIMuHOCTHBIE pe3ysbTaThl OCBOEHHUs Ipenmera «buosorus» pocTUraroTcs B
€IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM €ATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCHUICKUMH  COIIMOKYJIBTYPHBIMH, HCTOPHYECKUMH M  JTyXOBHO-HPABCTBEHHBIMH
[EHHOCTSIMHM, TPUHATHIMH B OOINECTBE TMpaBHWJIaMH W HOPMaMu I[OBENEHUS U



CIOCOOCTBYIOT MpOIECCAaM CaMOITO3HAHHUS, CAMOBOCIIUTAHUS U CaMOPAa3BUTHS, Pa3BUTHUS
BHYTPEHHEN MO3UIMM JIMYHOCTH, NATPUOTH3MA, YBAXKEHHUS K 3aKOHY U IMPABOIOPSIAKY,
YEeJIIOBEKY TpyAda M CTaplieMy IOKOJEHHUIO, B3aHUMHOIO YBAXKEHMs, OEpeKHOTO
OTHOLIECHHsI K KYJbTYPHOMY HACIEOUI0O W TPAJULHSIM MHOTOHALMOHAJIBHOIO HapoJa
Poccuiickoit @enepanyu, Ipupoae U OKPYKarOILIEH cpee.

JInuHOCTHBIE PE3yJAbTAaThl OCBOCHMS y4eOHOTO mpeamera «buomorus» momxKHBI
oTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYy4aroIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOM  BHYTpEHHEW MO3MIMEH  JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIUH, MTO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSM POCCHUUCKOro OOLIECTBA, pACHIMPEHUE JKU3HEHHOIO OMbITa M OINbITa
JEATEIBHOCTH B IIPOLECCE PEAIM3alUH OCHOBHBIX HAaIPAaBICHUN BOCIUTATEIbLHON
JEATEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOr0 BOCTIUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKA OOYyYaromerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEW, yBaKEHUE 3aKOHA U
IIPaBONOPSIZIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOW MAESITENbHOCTH IMPH CO3JaHUU YYEOHBIX
MIPOEKTOB, pEUICHUH Y4eOHBIX U MO3HABATENbHBIX 3a]a4, BHIMIOJHEHUH OHMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMpPEAENsATh COOCTBEHHYIO TMO3MIIMIO MO OTHOIIECHUIO K SIBICHUAM
COBPEMEHHOM XKM3HU U OOBICHSATH €€

YMEHHE YYHUTHIBAaTh B CBOUX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMU LEHHOCTAMH U
COLIMAJIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOT'O BBIIIOJIHEHHS YYEOHBIX,
MO3HABATENbHBIX U HCCIENI0BATEIILCKUX 3a]]a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHMIO
OMIMOHEHTOB MPHU 00CYkKJACHUU CITOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJOHTEPCKOU ESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOW TpaxAaHCKOW HACHTUYHOCTH, MATPUOTU3MA,
YBaXXEHHsI K CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iepes PoauHON, ropaocTu 3a
CBOM Kpail, cBOW PoanHy, CBOM $3BIK W KYJIBTYpy, IPOLUIOE M HACTOsSLIEEe
MHOTOHallMOHAJILHOTO Hapoja Poccuuy;

LIECHHOCTHOE OTHOIIEHUE K MPHUPOJHOMY HACIEIMI0 W TaMSITHUKAM TPUPO/IBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTB OIEHWBATH BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE U PA3BUTHE
Ounosoruy, MOHMMaHUs 3HAYEHUsS OWOJOTUM B MO3HAHWUW 3aKOHOB MPUPOJBI, B KU3HH
YeJl0BEKa U COBPEMEHHOI'0 00IEeCTBa;

ueitHas yOeXIEHHOCTh, TOTOBHOCTh K CIHYXeHUI0O u 3ammuTe (OTedecTBa,
OTBETCTBEHHOCTH 3a €ro CyAbOY;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHUE JyXOBHBIX LIEHHOCTEH POCCUMCKOTO HApOa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE pEIICHMUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HAaHME JIMYHOI'0 BKJIaJla B IOCTPOEHHUE YCTOWYUBOTO OYAYyIIErO;



OTBETCTBEHHOE OTHOIICHHE K CBOWM POJUTENSAM, CO3/IaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATHSA IIEHHOCTEH CEMEMHON >KM3HU B COOTBETCTBUHU C TPATUIUSIMU
HaponoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHWE K MHpPY, BKIIOUYas OSCTETUKY ObITa, HAY4YHOTO H
TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHMUIA;

MMOHMMAaHKE SMOITMOHAILHOTO BO3JICHCTBUS YKUBOU MPUPOJIBI U €€ TICHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHUIO B pa3HBIX BHUIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUeCTBA TBOPUECKON JIMYHOCTH;

5) puznyeckoro BocIHUTAHHUS, (OPMHPOBAHUS KYJIbTYPHl 3/0POBbSI M
IMOLUMOHAIBLHOT0 0J1ar0NoIyqusi:

NOHMMAaHHUE U pealn3alus 3I0pOBOT0 M Oe30macHoro odpasa >KU3HHU (3A0pPOBOE
nuTaHue, cOOJIOJIEHNE TUTHMEHUYECKUX TMpaBUI W HOPM, COAIAHCUPOBAHHBIA PEXKUM
3aHATHA M OTABIXA, PETYJIsIpHas (U3NYecKas aKTHBHOCTB), OCPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MUECKOMY U TCHXHUYECKOMY
3/I0POBBIO;

MOHMMAaHKE IIEHHOCTH TPAaBWJI WHANBUAYAJTHLHOTO W KOJUICKTUBHOTO OE30MacHOTO
MOBE/ICHUSI B CUTYAITUSIX, YTPOXKAIOIINUX 3JJOPOBBIO U )KU3HU JIFO/ICH;

OCO3HAHME TIOCIEJACTBUH M HEMPHUATHS BpPEIHBIX MPUBBIYEK (ymoTpediieHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TpyA0BOr0 BOCIIMTAHMS:

TOTOBHOCTbH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOM JIEATEIBHOCTH TEXHOJOTMYECKOM U  COLUAIBHOMN
HAIPABJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH W  CAMOCTOSITCIIBHO
BBITIOJTHSATh TAKYIO JACSITCIIEHOCTH;

WHTEpPEC K pa3nuyHbiM cdepam MpodecCHOHATBHOM AESITeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccru M peaan30BbIBATh COOCTBEHHBIE
JKU3HCHHBIC TUIaHBI,

TOTOBHOCTh M CITOCOOHOCTh K 0OPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU
BCEM KU3HHU,

7) 3K0JIOTUYECKOT0 BOCITUTAHUS:

IKOJIOTHYECKH 11EJIECO00pa3HOe OTHOIICHHE K MPHUPOJIC KaK UCTOYHHUKY KU3HU HA
3emJie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIIEHUE  YPOBHS  JKOJOTHYECKOW  KYJIbTYphl: MPUOOPETEHHE  OIbITa
IUTAHUPOBAHUS TOCTYIKOB M OIEGHKM MX BO3MOJKHBIX ITOCJICICTBHUA JIJISI OKPYXKAIOIIEH
CpeIibl;

OCO3HAHME TJIOOAIBHOTO XapakKTepa OHKOJOTHYECKHX TMpo0ieM U MyTed uX
pelICHHS;

CIIOCOOHOCTH HCIIONIB30BaTh MPUOOPETaCMbIC MPU W3YYCHUH OMOJIOTHUW 3HAHUS U
YMEHHS TIPU PEIICHUU TPOOJIeM, CBS3aHHBIX C PAIlMOHAILHBIM MPUPOIOINOIH30BAHUEM
(coOuroieHre TIpaBuUIT TIOBEJICHUS B TIPUPOJIC, HAIIPABJICHHBIX HA COXPAaHEHUE PABHOBECHS
B DKOCHCTEMax, OXpaHy BHUJIOB, SKOcHCTEM, Onochepsl);

AKTUBHOE HEINpUITUE JCHUCTBUM, MPUHOCIUIMX BPEA OKPYXKAIOUIEH MPUPOIHOU
cpene, yMEHHE TMPOTHO3UPOBATH HEOIATONMPUATHBIE HKOJOTHUYECKHE TOCIEACTBUS
npearpuHUMAEMBbIX ASHCTBUI U MPeAOTBpAIaTh UX;

HaJIMYUE PA3BUTOTO HKOJIOIMUYECKOI'O MBIIUICHUS, HKOJIOTMYECKONW KYJIbTYPHI,
OTBITA JICATEIIBHOCTH HKOJIOTMYECKOW HAIMPaBICHHOCTH, YMEHHS PYKOBOICTBOBATHCS



UMHU B TI03HABATEIHHOW, KOMMYHHUKATUBHONH M COIMAIBHOW IMPAKTHUKE, TOTOBHOCTH K
YYacCTHUIO B MPAKTUYECKOMN JESITEIbHOCTH SKOJIOTUYECKON HApaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHHSI:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKHU W OOIICCTBEHHOW MpPaKTUKH, OCHOBAHHOIO Ha JAMAJoOre KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOH W YHUTATEIIbCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKY JIIOJAbMH U ITO3HAHUS MUPA;

NOHMMAaHHE cleuuPuKd OHOJOTUM KaK HayKd, OCO3HaHus e€ poJau B
GbopMHUpPOBAaHUU  PALMOHATBHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUHM  IE€JIOCTHOTO
Ipe/ICTaBIeHUS 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPO/IbL, YEIOBEKA U 00ILECTBA,
B TIO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEM U peleHur MpolieM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAUYUMOCTU OWOJOTHHM JUIsi COBPEMEHHOW IIMBUJIM3AIUU:
oOecriedyeHNs] HOBOTO ypPOBHS Pa3BUTHUSI MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOIOTUH, CIOCOOHBIX peliaTh PecypcHble MPOOJIEMBI PAa3BUTHUSI YEIIOBEUYECTBA,
MOMCKAa TYyTeW BBHIXOJA M3 TVIOOATBHBIX HSKOJOTMYECKUX TMpobiieM H oOecrnedeHus
nepexojia K yCTOWYMBOMY pPa3BUTHIO, PAIMOHAIBHOMY HCIIOIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJTYYEHUH OMOJIOTHYECKUX 3HAHHUM B IENSIX MOBBIMICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HayYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GYHKIIMOHAIBHOM  TPaMOTHOCTH  OOydaromuxcsi, (QopMUpyeMOW TIpU  U3YyYECHUU
OunoJIoruu;

MOHUMAHWE CYINTHOCTH METOJOB TIO3HAHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JJI aHaIM3a U OOBSICHEHUS
SBIIGHUW OKPYXAIOIIEr0 MUpa M MPOUCXOASIIUX B HEM U3MEHECHHM, YMEHHE JeNaTh
000CHOBaHHBIC 3aKJIIOYEHHUS HAa OCHOBE HAy4YHBIX (DAKTOB M HMMEIONIMXCS JTaHHBIX C
[EJIBIO MOJTYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSITEIbHO HKCIIOJIb30BaTh OWOJIOTMUECKHE 3HAHUS IS
pelieHus nMpo0IeM B peaabHbIX )KH3HEHHBIX CUTYaIINX;

OCO3HAHME LIEHHOCTH HAay4YHOM Je€ATEIbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOSKTHYIO U UCCIICIOBATEIBCKYIO JCSITCIIBHOCTh MHIUBHUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TIOJTyY€HHUIO HOBBIX 3HAaHUU MO OMOJIOTMH B COOTBETCTBHH C YKHU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yNbTaThl OCBOCHHUs ydeOHOTro mpenmera «buomorus»
BKJIFOYAIOT:  3HAuYWMble 11 (OPMHPOBAHHS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUILTMHAPHBIE  (MEKIpPEIMETHBIC) OOIIEHAYYHbIC TIOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHOUN KapTHUHBI MUpa U CHEIU(PUKY METOJOB MO3HAHUS, UCTIOIb3YEMBIX
B €CTCCTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SBIEHUE, MPOIECC, CUCTEMa, HAYYHBIN
dbakT, TOPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIEAOBaHUE,
HaOIII0/IeHNe, U3MEPEHUE, IKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHbIE yueOHbIC ACHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, PETYISITUBHBIE), obecrnieunBaronIne
dopmupoBaHHe (QYHKIMOHAIBHOW TIPAaMOTHOCTH M  COLMAIBHONH  KOMIIETEHIUH
oOyuarouuxcs, CIOCOOHOCTH 00yyaroumxcs UCIOJIb30BaTh OCBOEHHbIE

MEXIUCHUIIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA U YHHUBEpPCAJIbHbIE yueOHbIE
JICUCTBUS B ITIO3HABATEIBHON U COLUAIIBHOM MTPAKTUKE.



MertanpenMeTHble  pe3yabTaTbl OCBOSHHSI TMPOTPAMMBI  CPEOHET0  OOIIero
00pa30BaHus JOJKHBI OTPaXaTh:

OBynageHne yHuBepCaJbHBIMH Y4eOHBIMH NM03HABATEIbHBIMH ACHCTBUSIMU:

1) 6a3oBble JOrHYeCKHE TeHCTBHA:

CaMOCTOATENIbHO (POPMYIUPOBATh U AKTyaJIM3UPOBATh NMPOOIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

MCII0JIb30BAaTh TP OCBOCHUU 3HAHUU MPUEMBI JIOTHUECKOIO MBILUICHUS (aHaJIN3a,
CHHTE3a, CpaBHEHMsI, Ki1accu(uKaluu, 0000IIeHNs), PACKPBIBATh CMbBICI OMOJIOTHYECKUX
HNOHATUHM (BBLACNATh MX XapaKTEpHblEe NPU3HAKH, YCTAHABIMBATH CBA3M C JPYTUMU
MOHSTUSAMH);

ONpeAeNaTh ILeNH JAESITeNIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTATHI IEATEIBHOCTH C ITOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUS i1 OOBSCHEHHs] (PAKTOB U SBJICHUN
YKUBOW MTPUPOJIBI;

CTPOMTD JIOTHUECKUE PACCYKACHUS (MHIAYKTUBHBIC, JIeyKTHUBHbBIC, 10 aHAJIOTUH),
BBISABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCCMAaTPUBAEMBIX  SIBJICHHUSX,
(bopMynHpOBaTh BBIBOJIbI M 3aKIHOUEHHUS;

MPUMEHAITh CXEMHO-MOJIENbHBIE CPEJICTBA Ul MPEACTABICHUS CYIECTBEHHBIX
CBsI3eH M OTHOUIEHUH B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUMIA
pa3HOro poja, BBISIBICHHBIX B PAa3IMYHbIX HH(POPMAILIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEIICHUS MPOOJeMbl C YYETOM aHalM3a HMMEIOIIUXCS
MaTEpHUAIIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM J1€ATEIbHOCTH;

KOOPJMHUPOBATH M BBINOJHATH padOTy B YCIOBHUSAX PEATbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE IPU PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30Bble HccaeI0BaTeIbCKUeE TelHCTBHA:

BJIQ/IETh HAaBbIKAMHU Y4e€OHO-HCCIIEIOBATEIbCKOW M MPOEKTHOW JAEATEIbHOCTH,
HaBBIKAMU pa3pelIeHus MpoOieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOMCKY METOJOB pEIIEeHUs MPAKTHUUECKUX 3a/]ay, NPUMEHEHHIO Pa3IU4HbIX METOJI0B
MO3HAHUS;

WCII0JIB30BATh PAa3JIMUHbIE BUIBI JIEATEIBHOCTU IO IOJYYEHHIO HOBOTO 3HAHMII,
ero MHTEpIpeTalny, MpeoOpa3oBaHUIO M MPUMEHEHHIO B yYEOHBIX CUTYyalUsiX, B TOM
YHClie IPU CO3JaHUU YYEOHBIX U COI[MAIbHBIX MPOEKTOB;

(dbopMupoBaTH HAyYHBIA THUIl MBIIUICHHUS, BIAACTh HAYYHOH TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHATUSMH U METOJIaMU;

CTaBUTh U  (OpPMYJIMpPOBaTh COOCTBEHHbIE 3aJayd B  00pazoBaTeIbHOU
NESTENbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh IPUUMHHO-CJIEJICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATH 3a/1a4y, BBIABUTATh
TUNOTE3y €€ pelleHusl, HaXOAUTh apryMEHThI JIJIsl 10Ka3aTeIbCTBA CBOUX YTBEPIKIECHMIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PELIEHHS 3aJaud Pe3yJIbTaTbl, KPUTUUECKU
OLICHMBATh MX JOCTOBEPHOCTh, IPOIHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh  LIEJICHAIIPABICHHBI TMOUCK HEpeHoca CpPeACTB M CHOcOo00B
JEeUCTBUS B TPO(PECCUOHATBHYIO CPENLY;



YMETh NEPEHOCUTh 3HAHMS B I[I03HABATEIbHYI0 M NPAKTUYECKYIO 00JacTH
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 Pa3HbIX MPEAMETHBIX 00IaCTEN;

BBIJIBUTaTh HOBBIE HJAEH, MpeasiaraTb OPUTMHAIBHBIE MOJAXOAbl WU PpEIICHMS,
CTaBUTb IIPOOJIEMBI U 3aJ1auH, TOIYCKAIOLUE aJIbTEPHATUBHbBIE PEIICHHUS.

3) pa6ora ¢ unopmanueii:

OPUEHTUPOBATHCA B PA3NMYHBIX HCTOYHHMKAX HHQOpMAIMHU (TEKCTE Y4EOHOro
nocoOus, Hay4HO-TIOMYJISIPHOM UTEpaType, OMOJOTHYECKUX CIOBAPSAX U CIIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHbIX, B IHTepHeTe), aHATM3UpOBaTh HHPOPMALIUIO PA3IUYHbIX
BUJOB U (opM TmpencTaBiIeHUs, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTH;

(bopMyIMpOBaTh 3aIPOCHl U IPUMEHAThH Pa3INYHbIE METO/bI IIPU IIOUCKE U 0TOOpe
Ouosiornyeckoit HHGoOpMaIMK, HEOOXOAUMOI JUIs BHIOJTHEHUS yUeOHbBIX 3a/1a4;

NpUOOpeTaTh  ONBIT  HMCHOJb30BaHUA  MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJbTYPY aKTHBHOTO MHCIIOJIb30BAaHUS Pa3IUYHbIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BbIOMpATh ONTUMAJIbHYIO bopmy IpeICTaBICHUs
ouonoruueckod mHpopMauuu (CXeMbl, TrpapuKd, AUArPaAMMbl, TAOIUIbl, PUCYHKH U
apyroe);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJACTBA MPU paboTe ¢ OMOIOTHYECKOM
uH(poOpMaLMel: TPUMEHATh XUMHUYECKHE, (PU3NYecKue M MaTeMaTUYEeCKUEe 3HAKU U
CUMBOJIBI, GOpMyJibl, a00peBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPEeoOpPa30BbIBATH
3HAaKOBO-CUMBOJIMYECKHE CPEACTBA HAIISITHOCTH;

BJIaJIETh HAaBBIKAMM PACIO3HABAHUSA U 3aIUThl MHPOpMALUMU, UHPOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBiajgeHNe yHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUSIMHU:

1) oO1eHue:

OCYIIECTBJIATh KOMMYHUKAllUU BO BceX cdepax >KM3HU, aKTUBHO y4acTBOBATH B
Janore Wi JUCKYCCUU IO CYLIECTBY 00CYXk/1aeMoil TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBATh CY)KJIEHUs OTHOCUTEJIBHO BBIIIOJHEHUS MpeAJaraéMoi 3aJadyu, yYUThIBaTh
MHTEPECHI U COTrNIACOBAHHOCTH MO3UIIMHA IPYTUX YYaCTHUKOB JIMA0Ora WJIK JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeICTBA  OOILIEHUs, [OHMMAaTh 3HAYCHHE
COLIMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMS KOH(IMKTHBIX CHUTYyalUd, YMETh
CMSTYaTh KOH(MIMKTH U BECTU TIEPErOBOPHI;

BIAJCTh PpA3MYHBIMU CIIOCOOAMU OOIIEHUST W B3aUMOJCHCTBHUS, MOHMMATH
HaMEpEeHUs JPYTUX JIOJEH, MPOSIBIATh YBAKUTEIFHOE OTHOIIECHHE K COOECeHUKY U B
KOPPEKTHOH (opMe POpMYITHPOBATH CBOM BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAasl /1esITeJIbHOCTbD:

MOHMMAaTh W HCIIOJNb30BaTh IPEUMYIIECTBA KOMAaHAHOM M WHAMBUAYAIbHOU
paboThl TMpU pEHICHUH OUOJIOTHYECKON TpoOIeMbl, OOOCHOBHIBATH HEOOXOIUMOCTH
IPUMEHEHHsI TPYNIOBBIX (HOPM B3aUMOAECUCTBUS NIPU PELICHUH YueOHOH 3a1a4u;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX JEHCTBHI C YYETOM OO0mUX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 WIEHA KOJIIEKTHBA,

IPUHUMATh LM COBMECTHOH JI€ATEIIbHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBAThH
JIEUCTBUSA O €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, pACIPENEIATH POJIU C YYETOM
MHEHUI y4YaCTHUKOB, 0OCYKJaTh PE3YJIbTaThl COBMECTHOM paObOTHI;



OLICHMBAaTh KAa4E€CTBO CBOEr0 BKJIAJAa M KaXKJOI0 Y4YaCTHHKA KOMaH/Abl B OOIIMI
pe3yabTat 1o pa3pabOoTaHHBIM KPUTEPUSIM;

Ipeagaratb HOBBIE NPOEKTHI, OLEHUBAaTh MJIEU C T[O3ULIHUU HOBH3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATH TO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3JIMYHBIX CUTYyalUsX,
HPOSIBJISATH TBOPYECTBO U BOOOpa)keHUE, ObITh HHUIIMATUBHBIM.

OBiageHne yHUBEpPCAJbHBIMH PeryJATUBHBIMH 1CHCTBHAMM:

1) camoopraHu3amus:

UCIOJIb30BATh OMOJIOIMYECKUE 3HAHUSA ISl BBISBICHUS MPOOJIEM U UX pElICHUs B
YKU3HEHHBIX U yUYE€OHBIX CUTYaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEIEBbIE U CMBICIIOBBIE YCTAHOBKHU B
CBOMX JCHCTBUAX MU MOCTYIIKAX 10 OTHOLIEHHUIO K KUBOW NMPUPOJIE, CBOEMY 3710POBBIO U
3JI0pPOBBIO OKPYKAIOIIHNX;

CaMOCTOSITEJNIBHO ~ OCYILECTBIIATh IIO3HABATEIIBHYIO JCATEIBHOCTD, BBIABIISTH
npoOsemMbl, CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 33Jauyd B 00pa3oBaTEIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEHIeHHs] MPOOJeMbl C Y4ETOM HMMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupATh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMUHBIX IPEIOYTEHUH;

JieJlaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHune;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO LIMPOKOM 3PYAMUIIMHM B Pa3HBIX
o0nacTsIX 3HAaHWUW, TOCTOSIHHO TIOBBILIATH CBOM OOpa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQ/IeTh HABbIKAMH IO3HABATEJIbHOU pe(IeKCHH KaK OCO3HAHUS COBEpLIAeMbIX
JICMCTBUM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3YyJbTAaTOB U OCHOBAaHMM, HCIIOJIb30BaTh
npuéMbl peIIeKCUH JIJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHUS 110 UX CHUKEHUIO;

IpUHUMAaThb MOTUBBI M AapryMEHThl JIpyTUX IIpU aHaJIW3€ Pe3ylbTaTOB
JEATEIbHOCTH;

3) npuHsATHE ceds U APyrux:

NPUHUMATH ce0s1, MOHNUMasi CBOM HEJJOCTATKU M IOCTOMHCTBA;

NpPUHUMATh MOTUBBI M apryMEHThl JIpYrUX I@pU aHallu3e pe3yJbTaToB
NEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPaBO IPYTHX Ha OMINOKY;

pa3BUBAThH CIIOCOOHOCTH IOHUMATh MUP C TTO3UIMH JPYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHust mporpammsl COO no 6uosnoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crenuduyeckue s ydeOHoro mpenmera «buonorus» HaydHble
3HaHUS, YMEHHA M  CcHocoObl  JeMcTBMH 1O  OCBOGHMIO,  HMHTEpIpeTaluu
U 1peoOpa3oBaHMIO 3HAHUM, BUABI AESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWM B pa3IMYHBIX YYEOHBIX CHUTyallUsdX, a TaKXKe B peaJbHbIX



KU3HEHHBIX CHUTyallusX, CBA3aHHBIX ¢ Owuosorneil. B mnporpamme mnpeameTHble
pe3yNbTaThl MPECTaBICHBI MO T0JIaM 00yUYEeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHA ydeOHoro mnpeamera «buonorus» e 10
Kaacce TOJKHBI OTPAXKaTh:

chOpMUPOBAaHHOCTh 3HAHUN O MeCTe M POJM OHUOJOTHMH B CHUCTEME HAy4YHOI'O
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYy4YHOUH
KapTUHBl MHpPa M HAy4YHOI'O MHMPOBO33pPEHHUS, O BKJIAJE POCCUICKHX U 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHAIHHOW IPaMOTHOCTH YeJIOBEKa JIJIsi
pelIeHus )KU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBATH COAEpPKAHUE OMOJOTMYECKUX TEPMHUHOB U MOHATUMN: KU3Hb,
KJIETKa, OpraHu3M, MeTa0oyin3M (0OMEH BEIIECTB W MPEBpAIlEHUE YHEPTUHU), TOMEOCTAa3
(camoperynsiusi), ypOBHEBasi OpraHu3alMsl >XUBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE
(penpoaykuusi), HaCIE€ACTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE;

yMEHUE Hu3/araTh  OWOJIOTMYECKHE Teopuu  (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAs, IEHTpalbHas JOTMa MOJIEKYJIsipHOU Ouonorun), 3akonsl (I'. Menpaens,
T. Moprana, H. 1. BapuwioBa) u y4eHus (0 MEHTpax MHOTOOOpas3ws W MPOUCXOXKICHHUS
KyJIbTypHbIX pactenunii H. U. BaBunosa), omnpenensiTe TpaHUIlbl UX MPUMEHHUMOCTH K
JKUBBIM CHCTEMaM;

yMEHHE BJAJeTh METOJaMH HAyYyHOTO TO3HAHUS B OWOJIOTHH: HAOIIOJIEHUE U
ONMCAHUE JKHUBBIX CHCTEM, IPOLECCOB U SBJICHUM, OpraHu3alus M MPOBEACHUE
OMOJIOTMYECKOTO HKCIEPUMEHTA, BBIJIBUKEHHWE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH
MEXAY HCCIEAyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX  pPe3yJIbTaToB,
MCIIOJIb30BAHHBIX HAyUYHBIX MOHSATUN, TEOPUHW M 3aKOHOB, YMEHHE JEaTh BBIBOJBI Ha
OCHOBAHUU ITOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIACIATh CYIIECTBEHHBIE IPU3HAKA BUPYCOB, KIETOK IPOKAapUOT U
9YKapHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BEIeCTB M NPEBpAIlleHUs] PHEPIHU B KIIETKE, (POTOCHHTE3a, MIACTUYECKOrO U
HHEPreTUYecKkoro OOMEHa, XEMOCHMHTEe3a, MHUTO03a, MeHo03a, OIUI0JOTBOpPEHUS,
Pa3MHO>KEHHMSI, UHAUBUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTE€HE3);

YMEHUE TPUMEHSTh IOJYYEHHBIE 3HAaHUSA M OOBSICHEHHS OHOJIOIMYECKUX
IIPOLIECCOB U SIBJICHUM, JJI IPUHATHUS PAKTUYECKUX PEIICHUI B OBCEAHEBHOM KU3HU C
HeNblo obecrieyeHnst 0€30MaCHOCTH CBOETO 3/I0POBbS U 3[I0POBbs OKPY’KAIOLIUX JIOJIEH,
COOMIOIEHUSI HOPM TPaMOTHOIO TIOBEJCHHMSI B OKpYXKalOIleW NPUPOIHON cpene,
NOHMMaHNEe HEOOXOIUMOCTH HCIIOJIb30BaHUS JOCTIKEHUI COBPEMEHHOH OHOJOTHH U
OMOTEXHOJOTUH JIsl PAllMOHATIBHOTO MPUPOOTIOIb30BAHUS;

YMEHHE pellaTh JIeMEHTapHble TeHEeTHYECKUEe 3a/1a4l Ha MOHO- U JAUTHOPHUIHOE
CKpEIIMBaHUE, CICTNICHHOE HAacJlelIO0BaHHe, COCTABIATH CXEMbl MOHOTHOPUIHOTO
CKpELIMBAHUSA JJIs PEJICKa3aHNs HACJIEI0BAHUS IPU3HAKOB Y OPTraHU3MOB;

yYMEHHE BBIMOJIHATH Ja00paToOpHble U MPAKTUUECKUE paboThl, COOII0IaTh MPpaBUIIa
npu padoTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYAOBaHUEM;

YyMEHHE  KPUTUYECKH  OIICHMBATh M  WHTEPIPETUPOBATH  HH(POPMALHUIO
OMOJIOTMYECKOTO COACpKaHUs, BKIIOYAIOUIYIO TCEBJIOHAYYHBbIE 3HAHHS M3 Pa3IUYHBIX
UCTOYHHUKOB (CpEICTBAa MaccoBOM HH(OpMannM, HAYYHO-TIOMYJISPHBIE MaTepUalbl),
TUYECKUE  AaCMEKTbl COBPEMEHHBIX HCCIEAOBAaHUI B  OWOJIOTMH, MEIHIIMHE,
OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOILEHHUS, 0000IIast
OMOJIOrMYECKYI0 MH(QOPMALMIO W3 HECKOJBKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIb30BaTh
NOHATUHHBIN anmapaT OMOJIOTHH.



[IpeameTrHbie pe3ynbTaThl OCBOEHUsS YyuyeOHoro mpeamera «buonorus» e 11
KJlacce TOJKHBI OTPaXkaTh:

c(hOpMUPOBAaHHOCTh 3HAHUW O MECT€ U POJIM OMOJOTMM B CHCTEME HAaydHOTO
3HAHUS E€CTECTBECHHBIX HAyK, B (POPMHPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpPa ¥ HAy4YHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCHUICKUX U 3apyOeKHBIX
Y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JIJIsi
perIeHus )KU3HEHHBIX 33/1a4;

YMEHHE pacKphIBaTh COJIEpKaHHE OMOJOTHUYECKUX TEPMHUHOB W TOHSATHH: BUI,
NOMYJSIUS, TEeHOQOHMA, SBOMIONUS, JABWXKYIIME CHiIbl  ((QakTopbl) SBOJIOLUH,
IPHUCIIOCOOJIEHHOCTh ~ OPraHM3MOB, BHUJ000pAa30BaHUE, HKOJIOTMUYECKHE  (AKTOPBI,
IKOCHUCTEMA, TPOIYIECHTHI, KOHCYMEHTBI, PEAYLECHTHI, I MUTAHUS, SKOJIOTHYecKas
nipamMuia, OMoreoreHos3, onocdepa;

yMEHHE H3jaraTh Ouojiorndeckue Teopuu (dBoitonnoHHas Tteopus Y. lapsuna,
CUHTETHYECKasi TEOpHs 5BOJIOLMHU), 3aKOHbl U 3aKOHOMEPHOCTH (3apObILIEBOTO
cxonctBa K. M. Bapa, uepenoBaHus TJIaBHBIX HANpPaBJICHUA W IyTeH HSBOMIOIUH A.
H. CeBeprioBa, yuenuss o Oumocdepe B. . Bepnanckoro), ompenensTb TpaHHUIBI HX
PUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJIAJE€Th METOJAaMU HAyYHOI'O IO3HAHUSA B OHMOJIOTMU: HAONIOJACHHE U
OMHMCAHHUE S>KUBBIX CHUCTEM, TIPOIECCOB U SBJICHUW, OpraHU3alus U IPOBEICHUE
OMOJIOTMYECKOTO AKCMEPUMEHTA, BBIJIBIDKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCISAYeMBbIMH BEITUYMHAMH, OOBSICHEHHE TIOJYYCHHBIX PE3yJIbTaToB,
MCIIOJIb30BAHHBIX HAyUYHBIX TMOHSATUN, TEOpUN M 3aKOHOB, YMEHHE JelaTh BHIBOJBI Ha
OCHOBAHHH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OMOIOTHUECKUX 00OBEKTOB:
BUJIOB, TMOIMYJISIIHNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACJIECACTBEHHON H3MEHUYMBOCTH, €CTECTBEHHOI'O
otbopa, Bu000pa3oBaHus, MPUCTIOCOOICHHOCTH OPTaHU3MOB, NEHCTBHS HKOJIOTUYECKUX
(GakTOpOoB Ha OpraHU3MbI, IMEPEHOCa BEIIECTB W IOTOKAa SHEPTHMM B 3KOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTA BEILECTB U
OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSATh TIOTYYCHHbIE 3HAHHUA Ui OOBSCHEHHS OHOIOTHYECKUX
NIPOIIECCOB U SIBJICHUIA, ISl IPUHSTHS MPAKTHUECKUX PEIICHUH B MMOBCEIHEBHOM JKU3HU C
1espio odecriedyeHus: 0€30MacHOCTH CBOETO 370POBbS M 3/10POBbsI OKPY>KAIOIIUX JIIOJIEH,
COOMIOIEHUs HOPM TPaMOTHOTO TIOBEJACHHUS B OKpYKAaIOLIeH MNPUPOJHOU cpeje,
OHMMaHNEe HEOOXOJIMMOCTH MCIOIB30BaHMS JOCTIKEHUI COBPEMEHHON OMOIIOTHUH ISt
paMoOHATEHOTO MTPUPOIOTIOIH30BAHNUS;

YMEHHE pelaTh JJIEMEHTApHbIE OHOJOTHYECKHE 3aJaud, COCTaBISATh CXEMBI
NepeHoca BEIIECTB U DJHEPTUU B IKOCHUCTEMaX (IIeTIH TUTAHNUSA);

YMEHHUE BBITIOIHSTH JJA0OPaTOPHBIE M TMPAKTUYECKUE padOThI, COOMI0IATh MpaBUIIa
npu padoTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYAOBaHUEM;

YyMEHHE  KPUTUYECKH  OIICHMBATh M  WHTEPIPETUPOBATH  HH(POPMALHUIO
OMOJIOTMYECKOTO COJCpXKaHUS, BKIIOYAIONIYIO TCEBJIOHAYYHBIE 3HAHMS M3 PaA3IUYHBIX
UCTOYHHUKOB (CpEICTBAa MaccoBOM HH(OpMaNNK, HAYYHO-TIOMYJISPHBIE MaTepUalbl),
paccMaTpuBaTh TI00ATBHBIE HKOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (hOpMUPOBATH
110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yYMEHHE CO3/1aBaThb COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE cOOOIIeHus, 00001as
Onosornyeckyto WHGOPMAIMIO M3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh
NOHATUHHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne || HaumeHnoBaHue pasienoB ‘ KonnuectBo yacoB | DnekTpoHHbIEC (IU(PPOBHIE)
/1 Y TEM MPOTPAMMBI Beero|[Kontponsasie|[Ipaktiueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 |buonorus xak Hayka 2 0.5 bubmmoreka [JOK
https://m.edsoo.ru/7f41¢c292
2 |’KuBble cUCTEMBI U HX 1 bu6nuoreka [JOK
OpraHu3arus https://m.edsoo.ru/7f41¢c292
3 ||XuMHUecKHui cOCTaB U 8 1 bu6nmoreka [IOK
CTPOCHHE KJICTKH https://m.edsoo.ru/7f41¢c292
4 |DKu3HeneaTenbHOCTh 6 bubnnorexa IIOK
KJICTKH https://m.edsoo.ru/7f41c292
5 ||Pa3zmnHOXeHue n 5 1 bu6mmoreka [IOK
WH/IMBUIYalIbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE OPTraHU3MOB
6 |[HacnencTBeHHOCTD H 8 15 bubnnorexa [JOK
U3MEHYUBOCTD https://m.edsoo.ru/7f41c292
OpPTaHU3MOB
7 ||Cenekuusi OpraHU3MOB. 3 bubnuotexa [JOK
OcHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 |[Pe3epBHOE BpeMms 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO 34 0 4
UACOB I10 [TPOTPAMME
11 KJIACC
No HanmeHnoBanme KommuecTtBo wacoB DnekTpoHHbIE (IU(PPOBLIE)
n/m pas3enoB u TeM Beero|[Kontponsasre|[Ipaktiyeckue o0pa3oBaTeNnbHbIE PECYPCHI
[pOrpaMMBl paboThI paboThI
1 ||[9BomronMoOHHAs 9 1 bubmuorexa [JOK
ouoorus https://m.edsoo.ru/7f41cc74
2 | Bo3HukHOBeHHE U 9 0.5 bubnuorexa [IOK
pa3BUTHE )KU3HU Ha https://m.edsoo.ru/7f41cc74
3emuie
3 ||Opranusmsl u 5 1 bubmmoreka [JOK
OKpY’Karoias cpeaa https://m.edsoo.ru/7f41cc74
4 ||Coo0OuiecTBa 1 9 bubmuoreka [JOK
IKOJIOTHUYECKUE https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 |[Pe3epBHOE BpeMms 2 bubmoreka [JOK
https://m.edsoo.ru/7f41lcc74
OBILEE KOJIMYECTBO 34 0 2.5
YACOB I1O
[TPO'PAMME
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