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IHOACHHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMMmbl MO OHOJIOTHH TEOPETUUECKYI0 OCHOBY JUIS
ompeNeNieHus] TOIX0JI0B K (OPMHUPOBAHHUIO COJEpKaHUSA YYeOHOro mpeaMeTa
«buonorusi» COCTaBWIU: KOHIENTyaldbHblie TmonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJIE, CONEpKaHMs, pE3yJNbTaTOoB OOyYeHHS U
TpeOOBaHUI K YPOBHIO IOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIINX LEIAX U
MPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
obmero oOpasoBanusi B Poccuiickoit ®Deneparuu, a TakkKe TMOJOXKEHHS O
cnerudurke 6MoIoTUN, €€ 3HAUCHUH B MTO3HAHUU KHUBOW MPUPOBI U 0OECIICUCHHUH
CYIIIECTBOBAHUS YEIOBEYECKOTO 001mecTBa. COriiacHO Ha3BaHHBIM TIOJIOKCHUSIM,
OTIpeJICICHBl OCHOBHBIE (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu na€r MOpPeACTaBICHUE O LEIsAX, 00 oOuiei
CTpaTeruy OOYy4YeHHMsl, BOCHUTAHUS U PA3BUTUA OOYYAIOIIMXCS CpPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenenser o00s3aTeabHOE MPEIMETHOE
COJIep’)KaHHMe, €ro CTPYKTYpY, pacOpeiesieHue 1o pa3feiaM U Temaw,
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh U3YYEHUsI YUEOHOr0 MaTepuayia ¢ yu4€ToM
MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSA3€M, JIOTUKH 00pa30BaTeIbHOTO
mpoIiecca, BO3paCTHBIX 0COOCHHOCTEH 00yYalOIIUXCSl.



B nmporpamme 1O OHONOTHMM TaKK€ YYMTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM W TPEIAMETHBIM pPe3yIbTaTaM
oOydyeHHss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  Y4YEOHO-IIO3HABATEIHLHON
NEeATeNIbHOCTH/Y4eOHBIX JCHUCTBUM O0OY4YaIOIIMXCSI IO OCBOCHHUIO COJIEpPIKAHUS
OMOJOrNYecKOTro 00pa30BaHMUs.

B nporpamme mo Ouosnoruu (10—11 kimaccel, 6a30BbIN ypOBEHB) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B M3y4YeHWH OwWonoruu, Omaromapss 4emy B HeEi
IPOCMATPUBACTCS HAMpPABICHHOCTh HAa pa3BUTHE 3HAHWH, CBS3aHHBIX C
GopMUpOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IICHHOCTHBIX
OpPUEHTALNN JIMYHOCTH, SKOJOTHUECKOTO MBIIIICHUS, PEACTABICHUI O 37I0pPOBOM
oOpa3e XH3HM M OEpPEeKHBIM OTHOIIEHHUEM K OKpYXKarolleld MPUPOJHON cpene.
[TosTomMy Hapsily ¢ M3y4eHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH >KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOrpaMMe MO OHMOJIOTHH YJEJICHO BHUMaHHWE HCIIOJIb30BAHUIO
NIOJIYYCHHBIX 3HAHWH B TIOBCEIHEBHOM XU3HHM IS PCIICHHS MPUKIATHBIX 33124, B
TOM 4YHUCJIe: MPOPWIAKTHKH HACIICJCTBCHHBIX 3a00JCBaHUI YeJIOBEKa, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS IKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEJEHUSI B OKPYXKAIOIIEeW MPUPOIHOM cpefe, aHalu3a
BIIMSTHUSL XO3SIMCTBEHHOM NEATENbHOCTH YeJIOBEeKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHHE BHUMAHUS K IPUKJIAHON HAIPaBICHHOCTH
yuebHoro npeamera «buonorusy» mpoANKTOBAaHO HEOOXOAMMOCTHIO OOECIIEUEHHS
YCIIOBUM I PEIICHUs] OAHOW M3 aKTyalbHBIX 3a]lay MIKOJILHOTO OHMOJIOTHYECKOTO
oOpa3oBaHus, KOTOopas Tmpeamnosaraet ¢GOpPMUPOBaHHUE Yy  OOYUYaKOIIUXCS
CIIOCOOHOCTH aJalTUPOBAThCS K HM3MEHEHMSIM JUHAMUYHO Pa3BUBAIOLIETOCA
COBPEMEHHOT'0 MUPA.

buonoruss Ha ypoBHE cpemHero ooOmiero 00pa3oBaHMsS 3aHUMAET BAXKHOE
Mecto. OHa obecmeunBaeT (OpMUPOBAHUE y OOYYAIOIIMXCA MPEACTABICHUH O
HAy4YHOW KapTHHE MHUpA, paciupseT U 000OIIaeT 3HAHUS O KUBOW mpupone, ee
OTIUYUTENbHBIX TPU3HAKAX — YPOBHEBOW OPTaHM3AIlMd WU JBOJIOIHUH, CO3JAET
YCIIOBUS  JJIsi:  TO3HAHWSI  3aKOHOB  JKMBOW  MPUPOABI,  (OPMUPOBAHUS
(GYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOTO M Oe3omacHOro obOpasa
KU3HU, YKOJIOTHYECKOTO MBIIIICHHUS, IIEHHOCTHOTO OTHOIICHUS K KHBOU MPHUPOJIC
U YEJIOBEKY.

Bonpiioe 3HaueHne OMOTOTHST UMEET TAKXKE JIJISl PEIICHHS BOCTTUTATEIBHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  odmero  oOpa3oBaHus,  COIMATU3ALUU
oOyuaromuxcsa. M3yuenune Ouonoruu oOecreurnBaeT yclnoBUs 1l GOpMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHUKAITMOHHBIX W HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETHYECKOW KYIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMH OWOJOTHYECKUX 3HAHUHU C
MPEICTABICHUSAMH U3 JIPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUH



u reorpadguu. Ha3BaHHbIE TMONOXKEHUS O MpEeAHA3HAUYCHUHM Y4eOHOTO MpeaMera
«buonorus» COCTaBWJIM OCHOBY [JIsl OMNpEAeieHUss MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €T0 COJIEpXkKaHUs, TMPEJCTABICHHOTO B TMporpaMMe IO
OHOJIOTHN.

OT60p coxmepkanusi yueOHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIIEH C TMO3UIUNA KyJIbTypOCOOOPa3HOTO TMOJX0/1a, B COOTBETCTBUU C
KOTOPBIM OO0y4aroniuecs JOJDKHBI OCBOUTH 3HAHUST M YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusi oOIIEH KyJIbTYpbl, ONPEICIAIONIME aJeKBATHOE IOBEJCHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTeabHOCTH. Oco00oe MECTO B ATON cHCTeME 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEpKaHHUs, KOTOPBIE CIY>KaT OCHOBOU Jjisi (OpMUPOBAHUS
NpEeACTaBICHUA O COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHUHE MHpa U
IIEHHOCTHBIX  OpPUEHTAlUSIX  JUYHOCTH, CIHOCOOCTBYIOIIMX  T'yMaHHW3aIUU
OMOJIOrMYECKOTO 00pa30BaHMs.

CtpykTypupoBaHue cCoJep)KaHUs y4eOHOro matepuajia B Tporpamme Io
OMOJIOTMM OCYIICCTBICHO ¢ Y4Y€TOM TMPUOPUTETHOTO 3HAYCHUS 3HAHWK 00
OTJIMYUTETbHBIX OCOOCHHOCTSX KMBOW MPUPOJIbI, O €€ YPOBHEBOM OpTraHU3alNKU U
ABOJIIONIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe ydeOHOro npeamera «buosorusy»
BBIJICTICHBI CIICIYIOIINE COAEepKaTelbHbIe JIMHUU: «buonorus kak Hayka. MeToibl
HAy4YHOTO Mo3HaHUsA», «KieTka kak Oumoyiorudeckas cucteMa», «OpraHu3M Kak
oumonormueckas cucremayn, «CucremMa U MHOrooOpaswe OPraHHUYECKOro MHUpPay,
«IBOJIIOLIUS KUBOU TPUPOJBI», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTU.

Henp wm3ydenus ydeOHOro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBNQJIcHUE  OOYYaIOMMMHKCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHM3aIliyd JKUBBIX CHCTEM pa3HOr0 paHra | MPUOOPETCHHE YMCHHM
UCIIOJIB30BaTh ATU 3HAHUA JUIS TPAMOTHBIX JACHCTBHM B OTHOIICHHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IMUHBIX )KH3HCHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3y4eHus: ydeOHoro npeaMera «buonorus» Ha 0a30BOM
ypOBHE 00ecTIeUrBaCTCS PEIICHUEM CIICIYIOMNX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBI 3HAHMM O OWOJOTHYECKUX TCOPHSIX,
YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUIaxX, CIyXKaIuX OCHOBOU
1 popMuUpOBaHUS TIPEJCTABICHUM O €CTECTBEHHO-HAyYHOM KapTHHE MHUpa, O
METOJIaX Hay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO0Opa3uM U OCOOCHHOCTSX KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHM3aIlMH, BBIJAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICOBAHUAX B OMOJIOTHH;

dbopMupoBaHue y OOydYalOIMMXCS TMO3HABATEIBbHBIX, HHTEIICKTYAJIBHBIX H
TBOPUYECKUX CHOCOOHOCTEH B MPOIIECCe aHaIM3a JaHHBIX O IMYTAX PAa3BUTHS B
OMOJIOTUM HAyYHBIX B3TJISIJAOB, WJEHM W TOAXOJ0B K H3YyUYCHHIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIllH;



CTaHOBJIEHHE Yy oOywaroumxcsa oOwmed KyJabTypbl, (YHKIIMOHAJIbHOU
IPAMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHSTH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KUBOW MPUPOABI HA OCHOBAHUU 3HAHUN U ONBITA, MOJYYCHHBIX MPHU
M3y4YeHUH OMOJIOTUH;

dopMupoBaHue y o0OyyarolUMXCs YMEHUW WUIIOCTPUPOBATh 3HAUYEHHUE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOW MAESATENbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTHI U arpoOUOTEXHOIOTHIA;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEIOBEKOM >KUBOMU
OPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLIEHUS K HEM, COOMIOACHUS AITHUYECKUX
HOPM IpHU NPOBEJECHUU OMOJOTUYECKUX UCCIIET0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYpBI, AJ1s1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUM B MIOBCETHEBHOMN JKU3HU JIJIS
OLICHKH TOCJIEJICTBUI CBOEH ESITEIbHOCTH MO OTHOIICHUIO K OKpY Karollen cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COONIIOIEHHE Mep NPOPUIAKTUKH
3a00seBaHM.

B cucreme cpennero oOmiero obOpasoBanus «buonorus», usydaemas Ha
0a30BOM YpOBHE, SABISETCS O0S3aT€NbHBIM Y4YEOHBIM MPEAMETOM, BXOISAIIUM B
CoCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jiist u3ydenus OUOIOruM Ha 6a30BOM YPOBHE CPEJHEr0 o0IIero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 kimacce — 34 ygaca (1 wac B Hemento), B 11 kimacce — 34
yaca (1 gac B Hegemo).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (GOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuEe pa3IWYHBIX METOJIOB IPH
U3YYEHUH OUOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTaHU3AIUA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOoOOpa3ue. YPOBHU OpraHU3alui OUMOCUCTEM:
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIEHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI.

O6opynoBanue: Moenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHUMHUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTBL. BOJ1a 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OalnaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmbie 1 3aMEHHMbIE aMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHASA, TpPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®depmeHThl — Ouonornueckue karamuzatopbl. CrpoeHue ¢epMeHra:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uuHoctb. KodepmeHTsl. BuTamMuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  Je30Kcuprbdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1eJUI0I03a). buonornvyeckre pyHKIMM YTIII€BOJIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapodUIBHO-
ruapopoOHble cBoWcTBAa. buonorudeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HykJIeruHOBbIX KUCIOT. Ctpoenne u ¢pynkuuun JJHK. Crpoenne u pynkunu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinetounast Teopus — mpumMep B3auMOJICHCTBUS
ujel u (HaKkToB B HAYYHOM TTO3HAHUHU. MEeTO/Ibl U3yUeHHUS KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe MNpU3HAKK —KJIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckumii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuit. CtpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYMUS PACTUTEIBHOM, >KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapar ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBL.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTun. Buael mractua. HememOpaHHBIC
OpraHoOUbl KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTpP, LEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMJOB KJIETKU. BKirroueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeeneHue XMuMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEY.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «brocuHTe3 0enkay, «CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CtpoeHnne moaekysbl



ATO», «CtpoeHne 3yKapHOTHYECKOW KIETKW», «CTpOeHHE JKMBOTHOU KIIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKN», «CTpoeHHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAb, «JIMmuasn.

O6opyioBaHue: CBETOBOM MHKPOCKOM, OOOpYIOBaHUE MJiA MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «M3ydyeHue KaTaIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «J3ydeHue cTpoeHHs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. ) KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeIIeCTB, WU METa0oIN3M. ACCUMUIIALNS (TUIACTHYECKUN OOMEH) U
JTUCCUMIIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO¢HBIN U rereporpodHbiid. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIICHUSI €r0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPTeTUYECKOTO 0OMEHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKHCTOT. Pombp pubocom B
OouocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYyChl. cTtopus otkpeiTust Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHoaedpunuta yenoexka (BUY) — Bo3z0yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUILUs, peBepraza W  uHTerpaza. IIpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHncTpanum:

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

Tabmunpl 1 cxembl: «Tunel nuTanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukin Bupyca CIIN/a,
O6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KiIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiM >KW3HEHHBIM LMK KieTku. MHTepdasza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMYECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOIOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHUS OPTaHU3MOB: OecIoyioe U moyioBoe. Buasl Oecronoro
Pa3sMHOXEHMS: [ICJICHUE HAJBOE, IIOYKOBAaHHE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3HaAYEHUE [T CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIINYUS OT O€CIIOI0TO.

Meiio3. Cranuu meiosza. Ilponecchl, mpoucxoAsuMe Ha CTaAUSX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicin u
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHe W PAa3BUTHUE MOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIepMaToreHe3 M OBOICHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO Pa3BUTHUSI Y TO3BOHOYHBIX >KHMBOTHBIX:
npoOneHue, racTpyisauus, opraHorene3. lloctamOpuoHanbHOe pa3BuTHE. TuIb
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsii mukmy, «Pemnmukauus JHK», «Mutos»,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yenoBeKka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpEnaparthbl «CrniepmMaTo30u bl
MJICKOIUTAIOIIETO», «SMIEKIeTKa MIIeKonuTaromero», «KapunokuHes B KieTkax
KOpEIllKa JyKa», MarHuTHas MoOJeib-alruiuKanus «JlegeHue KIeTku», MOJEeNb
JHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpErapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopust pa3BUTHSA TeHETUKHU. Posib uTonoruu
U SMOpHOJIOTMH B CTAHOBJIEHWW TEHETHKU. BKiIam pOCCHICKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIE/IOBaHMS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonHorubpugHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH pACIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HAaCIEOBaHUS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpusHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBaHHIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetrka mona. XpOMOCOMHOE OMpENEICHUE MoJa. AYyTOCOMBI U TOJIOBBIE
XpoMocombl. ['omorameTrHsle M reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CIEIJICHHBIX C IMOJIOM.

M3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuarimoHHbIi psif ¥ BapualmoOHHAas KpuBasl.
Hopma peakunun npusHaka. KoauyecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, W3MEHYHMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTanuid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeAcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI T'€HETHKU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE THYECKU. CoBpemMeHHOE ompeaesIeHUE reHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[1I11P-anamm3a. HacnencTtBennbie 3a0ojieBaHUsS 4YeJOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM IPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0POBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTHPOBAHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00I€BaHI YeI0OBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOpPHAHOE  CKpCIIMBAaHUE H  €TO0
IIUTOTCHETUYECKAasE OCHOBAa», «3aKOH paCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpeldBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AJUIENIBHBIX TE€HOB», «['€HETMYECKHME KapTbl pAaCTCHUHU,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTH», «HacmemoBanue pesyc-
dakTopay, «['eHeTuka rpymn KpoBu», «MyTalmoHHas U3MEHUUBOCTDHY.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPHUIHOE CKPEIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON H MHKpompenapatr «J/[po3oduna» (Hopma, MyTanuu
(OpMBI KPBUILEB U OKPACKU Teja), repdapuii «I opox MmoceBHON».

JlabopaTopHble U NpaKTHYeCKHe PadoOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnast pabota Ne 6. «M3yueHue MoauUKaIMOHHONW U3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabota No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuust Kak HayKa M IpoLecC. 3ap0oXkAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MNPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIBI CeeKIIMU. MacCOBBIM M UHAUBUYATbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpelluBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuamsanus U e€ ycnexu. VCKycCTBEHHBIH MyTareHe3 W
NOJIy4YEHUE TMOJUIIOUAO0B. JIOCTHMXKEHUS CENEeKIMU pACTEHHUM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanuss pexomOmHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
uHxeHepus. Knerounele KylbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KiioHupoBaHre BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basumos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmumpel 1 cxembl: kKapra «lIeHTpBI NPOUCXOXKICHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacreHuity, «OtnanéHras ruopuansanus», «Padotel akagemruka M. @. MiBanoBay,
«Tomumnonaus», «OOBEKTHI OHUOTEXHOJOTUN», «KIeTOUHbIe KYyJIbTyphl U
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHbie U NpaKTHYEeCKHE PA0OTHI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KECHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. BoIIOLIHOHHAA OHOJIOTHS.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BoJONUM. [lajgeoHTONOrMYecKkue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TAJ€OHTOJIOTUYCCKON JIETONHCH, TEPEeXOoHble (OpPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pPYIMMEHTapHBIE OpraHbl, aTaBU3MBL. MOIEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTU PECYPCOB, HEOIpEeAeiIEHHAss U3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukpososonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLIUH.

JBuxyimme cuibl ((hakTOphl) SBONIONWK BUIOB B Mpupoje. MyTalmoOHHBIN
mpoliecc U KOMOWHATHBHAS W3MEHYHMBOCTH. [lOMymnsiiMOHHBIE BOJHBI W Jpeid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbii 0TOOp — HampaBiusomuii (Qakrtop dBomroruu. DopMel
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOMEeHHOCTh OPraHU3MOB Kak pe3yibTaT »dBojionuu. [Ipumepsl
MPUCTIOCOOJICHHIA Y OpraHnu3MOB. ApoMOpGh 036l ¥ HIHO-aTaNTAIIHH.

Bun wu BumooOGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomtonusi. Dopmbl  3BoONONMU:  GUIETUYECKAs, JHUBEPreHTHas,
KOHBEpPreHTHasi, napauienbHas. HeoOpaTuMoCTh 3BOIIOIKH.

[IpoucxoxkaeHue oT HecleuUaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdemoHcTpanuu:



[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabnuiibel v cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apoabIiu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCoOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApoMopdosb», «Unnoananranuny, «OOmas gereHepanus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpumMepsl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOjelnb «OCHOBHBIC HAMpPaBJICHUS SBOJIONHMNY», 00bEMHAs MOJEIh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmwupa, Kowiekiusa «DopMbI COXPaHHOCTH
UCKOIMAEMBIX JKUBOTHBIX U pacTeHuit», Mojenb ammiukamus «llepekpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlabopatopHast pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3eMmuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HUKHOBEHHUS JKM3HU Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
ABOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOHN 3BoJonMU. HavanbHbie 3Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. [laneoszoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHI, METTOBOM.

KaiiHo3oiickass 3pa u €€ TnepuoApl: NaJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKa KIMMAaTa M TE€O0JOTMYECKUX IpoueccoB. OCHOBHBIE ATaIlb
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JIBrKymue  Cuibl (akTopbl)  aHTpoOMOreHe3a. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHBI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxondamui, YenoBek HeanaepranbCkuil, YesoBek
pasyMHblii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHAIbHAs),  MOHTOJIOMAHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Moptpetsi: ®@. Penu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnukHoBenne CoOJIHEUHOH cUCTEMBI», «Pa3Butie
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKne pacei».

O6opynoBanue:  mymspku  «[IpoucxoxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHJepTalblla, KPOMAHbOHIA), CJIENKU WU
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M MpaKkTHYecKUue padoThI:

[IpakTuueckast padora Ne 1. «/3ydyeHre MCKOMAEMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeust «OBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIUeCKUl My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pasjeibl SKOJOruu. MeTo bl 3KOJIOTHYECKUX
HCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuoTtuyeckue, OWMOTHMYECKHME U AaHTPOINOTeHHblE. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DPOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Bunpr OMOTUYECKUX  B3aMMOJEHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B ITPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabmuuer u cxembl: kapra «IIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padora Ne 3. «Mopdomornyeckne 0cCOOEHHOCTA PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLUI Pa3HBIX BUJIOB
PaCTEHHIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiueBasi). Bunbl-momuHantel. CBs3U B
OHOoLIEHO3E.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »skocucreme u
ouoreoneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIeBble 1LEenu W CETH.
OcCHOBHBIE TOKa3aTelau HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMubl: TPOAYKUMHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOpPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOo0Opa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdeprl. XKupoe BemectBo u ero ¢gynkuun. OcobeHHOCTH OHOchephl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKJIBI DJIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emin. AHTPONIOreHHbIE U3MEHEHUsI B Ornocdepe.
['mobanbHbIE 2KOJIOTHYECKHE TPOOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yOpaBI€HUs MPUPOAHBIMM peCypcaMM M UX HCHOJb30BaHue. JlocTuKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmunpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpupogubie cooOmiectBay, «llenmu mnuTtaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa u yenmoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelilasi cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBerii d3pdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B Ouochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBaHnue: Mojenb-anminkanus «TunuuHele OHOLIEHO3bI», TepOapuii
«PactutenpHbIie cOO0IIECTBaY, KomeKiuu «buorienosy», «Bpeaurenn BaxxHEHIITNX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpynnaM OJHOIO BHUJA,



Kpacnas kuura Poccuiickoit ®enepanuu, u300pakeHHs OXpaHSEMbIX BHJIOB
PAaCTEHHUH U )KUBOTHBIX.



IVNTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  I[IPOI'PAMMBI 110
bBNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalollUMHCSI TporpaMM CpeaHero oOmero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJBTATHBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYUYaIOIIMMUCA POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJI U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS mpeamera «buonorus» mpocturarorcs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT TMpPOIlECCaM CaMOIIO3HAHHWSA, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAJKY, YEJIOBEKY TPYJa U CTAPIIEMYy MOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCPEKHOTO OTHOIICHUS K KYyJBTYPHOMY HACICIHIO M
TpaJIuUsIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIbHOMN JI€ATEIBHOCTH, B TOM YUCJIC B YACTH:

1) rpa;kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TIpaB M O0O0S3aHHOCTEH, YBa)K€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJbHBIX M HCCIEIOBATEIILCKUX 3a]ay, YBaXUTEILHOTO
OTHOIIIEHHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM IrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM SI3bIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTHMH, TOHHUMAaHHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTte OtedecTBa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUHU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JCUCTBUSA JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBHOTO 0JIArONOJIyYHS:

NOHUMAHHUE U peaiu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIUBUAYAJTBHOTO M  KOJJICKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00H¢E;

TOTOBHOCTh K AaKTHUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCUOHATBHONU NeATEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHYECKHX MpoOJIeM M MyTeHd uX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJIGHHE  MpaBWJI  TOBEAEHUA B  NIPUPOJE,
HaIMpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJOB,
IKoCcHUCTEM, Orochephl);



AKTMBHOE HENpUATHE JCUCTBUM, TMPUHOCAIIMX BpPELN  OKpYKaAKOLIEH
MPUPOAHOU Cpefie, YMEHHE MPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U IPEIOTBPAIATH UX;

HAJIMYME Pa3BUTOTO IKOJIOTHYECKOTO MBITUICHHS, SKOJIOTHIECKON KYIbTYpPHI,
OTbITa JeSATETHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUICCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATCIIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJIOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPYKAIOIIeM MHPE KaK O €AUMHCTBE INMPHUPOJBI, YEJTOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUYECKHUX MPOOIEM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOTHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTAHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIINIEHUS OOIIeH KyNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOYYarOIMIMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIONB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS IJIs aHaim3a u
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAaHHBIX C IIEJIBIO TIOYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIOIh30BaTh OWOJOTHYCCKUE 3HAHUS IS
pemieHws Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACSTENHPHOCTh HHIUBUIYATIBHO U B TPYIIIIC;



FOTOBHOCTb M  CHOCOOHOCTh K  HEOPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHUSA yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMble JJIs1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAayUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, YHEPrus, SIBICHHE, IPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUWe,  M3MEpeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYIISITUBHBIE), o0ecreynBaroIIne dbopmupoBaHue G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0OyYaroumxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHPOBO33PEHYECKHE 3HAHWUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
MO3HABATEJILHOM U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

Osiagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYECKHe IeCTBHSA:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

ONpeAesaTh IENH JACATEeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JEIYKTHUBHbBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpHUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIbHEIC CpelcTBa TS MIPEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M U OTHOIICHUM B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMI  pa3sHOr0  pojia,  BBISBIEHHBIX B Pa3lIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIIEICTBUH AEATEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHUA:

BJIAJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus npoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHUS MPAKTUICCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJLI JEATCIBHOCTH 110 TMOJYYCHHUIO HOBOTO
3HAHUS, €ro MHTEpPIpEeTalnd, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3aHUN YICOHBIX U COITMATIBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN THI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JEeSTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TMEpPeHOca CPEJCTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO OOJacTh
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeM;

BBIIBUTATh HOBBIC WJCH, MpEJiaraTh OPUTHHAIBHBIC MOJXOJbI W PEIICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(OPMAITUIO PA3IMYHBIX BUIOB M (POPM MpeICTaBICHUS, KPUTHUECKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoil uHGOpPMaIMKU, HEOOXOIUMOM JJIsi BHITIOJIHEHUSI YYEOHBIX
3ajay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIL30BAHUS PA3JIMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (GOpPMY  MPEICTABICHUS
Oouonornyeckoit nHpopMaru (cXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpEJACTBA IMpu paboTe ¢
Ouosornueckor wHGOpPMALME: TNPUMEHATh XUMHUYECKHEe, (U3UYECKHE W
MaTeMaTHYEeCKHUe 3HAKHM M CHUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3aJlayu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA APYTHX y4aCTHHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHBIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboTHI MPHU pelIeHUH OMOIOTMYEeCKON MPo0OeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUU yI4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh UEIM COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTHIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacupenensiTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBAaTh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aleHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYyAIUsIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MPHUPOIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIISITh ITO3HABATEIBHYIO JIE€SATEIBbHOCTD, BBISABIISITH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOUTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €r0o, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyIAbTATOB H
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIEKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI W AapryMEHTBHl JAPYTMX IIPU AHAINW3E PE3YIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0S M IPYTrUX:

OpPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINW3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIKUU JPYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npeamera «bruosorus»
HAy4HbIC 3HAHUWS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATECIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
PE3yNIbTATHI IPEJICTABIIEHBI IO T0JIlaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUPa U HAY4YHOIO MHUPOBO33PEHHUSA, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, wmeTabonu3M (0OMEH BEIIECTB U TPEBpAIlCHUE
SHEPI'uM), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAS] OPraHU3alIMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3NaraTb OHOJOTMYECKHE TeOopuu (KJIETOYHAs, XpPOMOCOMHasi,
MyTaIlMOHHAs, IICHTpalibHAs JIOTMa MOJEKYJsIpHOH Ouosoruu), 3akonbl (I
Menpnens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OMOJIOTHH: HAOIIONCHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOILIECCOB U SIBICHUW, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pE3YJIBTaTOB, MCIOJB30BAHHBIX HAYYHBIX IOHATHN, TEOPUHW W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpPEBpallleHUs] PHEPTUU B KJIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
IIPOIIECCOB ¥ SIBJICHHM, JUISl MPUHSATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEeJpl0 oOecrieyeHus O€30MacHOCTH CBOEro 3/0pPOBbS U 30POBbS
OKPY>KAIOIIUX JI0JIeH, COOTIOICHHSI HOPM TPaMOTHOTO MOBEJACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelie, TMOHMMaHUE HEOOXOIWMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOM ouoaoruu u OMOTEXHOJIOTUH TUTSI PaIMOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7a4d Ha MOHO- U
JTUTUOPUIHOE CKpEIUBaHUE, CIEIUICHHOE HaCJeIOBaHUE, COCTABJISATh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MpEeCKa3aHusi HACIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHBIE U TPAKTHYECKHUE PadOThl, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAaIMU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUY;

yMEHHE CO37aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONIOTHYecKyt0 WH(POPMAIMIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce TOIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAIBLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKPBhIBaTh COJEPKAHWE OMOJOTHYECKUX TEPMHHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPbI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCHUCTEMA, TMPOJIYUEHThI, KOHCYMEHTBHI, PEAYyLUEHTbI, IEeNU MUTaAHUS,
AKOJIOTUYECKasi MupaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuHu (dBOJIOINMOHHAs Teopus Y.
JlapBuHA, CHHTETHMYECKass TEOpHs DBOJIIOIMHU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUN U
nytedt sBomoruu A. H. CesepuioBa, yuenusi o ouocepe B. 1. Bepnanckoro),
OTPENIENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBIJKCHHE  TUIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHWE TMOTYyYEeHHBIX
PEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TNPHU3HAKKA CTPOEHUS OHOJOTHUECKUX
OOBEKTOB: BHUJOB, TONYJAIUN, TNPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCITOCOOICHHOCTH
OpraHU3MOB, JE€UCTBHS SKOJOTHYECKHX (PAKTOPOB HA OPTraHU3MBI, IEpeHoca
BEIIECTB M IOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecreueHusi O€30MacHOCTH CBOErO 3/I0POBbS U 370POBbS
OKPYXAIOIUX JTIOACH, COOMI0OIEHUS HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIICH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTUKEHUMN
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

yYMEHHE pemiaTh dJIeMEHTapHbIE OMOJIOTHYECKUE 3a]]aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIETH TUTaHUA);

YMEHHE BBITIONHATH JTA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
nmpaBwmiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMY IS PHBIC
Marepualbl),  paccMaTpuBaThb  TJIOOAJIbHBIE  DKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011as1 OMONOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourpoasmse | Tpaxruuecie (uu¢posrwie)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 Buonorus xak Hayka 2 0.5
2 JKuBble cuCTEMBI U X OpraHu3aLus 1
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1
4 KuzHenesTenbHOCTh KIETKH 6
5 Pa3mHOKeHne 1 HHANBUAYAIbHOE pa3BUTHE 5 1
OpPraHU3MOB
6 HacnenctBeHHOCTh M N3MEHYMBOCTD 3 15
OpPraHU3MOB
7 Cenexkuusi oprann3MoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 PezepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 34 0 4




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (muncpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
OBOJIIOLMOHHAs OHOJIOTUS 9 1
Bo3HUKHOBEHME U pa3BUTHE )KU3HHA Ha
9 0.5
3emiie
OpraHu3Mbl 1 OKpyKaromas cpenia 1
CooOmiecTBa 1 SKOJIOTMYECKUE CUCTEMBI
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnios A.M. u
npyrue /Ilon pen. [laceunuka B.B., Aknunonepnoe obuiectBo «M3aaTenbcTBO

«IIpocsemenue»
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