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MNOACHUTEJBHASA 3AIINCKA

ITpu pa3paboTke mnporpaMmel 3IeKTHUBHOIO Kypca «lIpaktukym 1o
OMONOTHM»  TEOPETHYECKYI0  OCHOBY JUIsl  OMNpEAENeHHs MOAXOAO0B K
(GbOpMHUPOBAHUIO COZAEpXKAHUS COCTABUIM: KOHIeNTyanbHble mooxkeHuss OI'OC
COO o B3auMOOOYCIIOBICHHOCTH IENEH, COACpKaHUs, PEe3yIbTaTOB OOyUEHUS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIMIMX LENSIX U
IOPUHLIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU KUBOW IMPUPOJIBI U 0OECTICUCHUH
CYLLIECTBOBAHMS 4e€JIOBEUECKOro oOmiecTBa. COINIaCHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOIPaMMBI 110 OUOJIOTUH U €€ CTPYKTYpa.

OBHIASA XAPAKTEPUCTHUKA 3JIEKTUBHOI'O KYPCA
«ITPAKTUKYM IO BUOJIOI'MN»

[TporpaMMa 1o »snekTUBHOMY Kypcy «llpakTtukym mno Ouonorum» naér
IpeJICTaBICHNUE O LEsIX, 00 001Iel cTpaTerun 00y4eHusl, BOCIIUTAHUS U Pa3BUTHUSA
oOyuaromuxcs cpeacTBamu  ydeOHoro mnpeamera «buosjorusy», omnpeaenseTt
00s13aTeIbHOE TPEIMETHOE COACpKAHHUE, €ro CTPYKTYpPY, pachpeleieHHe IIo
paszenaM W TeMaMm, PEKOMEHIYEeMYIO MOCIeI0BATEIbHOCTh M3YUCHHS y4eOHOTO
MaTepuaiga ¢ y4ETOM MEXKIPEIMETHbIX U BHYTPHUIIPEAMETHBIX CBS3€H, JOTMKHU
00pa30BaTeNbHOrO MPOIIECcca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcs.

B mporpamme Takke y4YMTHIBAIOTCS TpeOOBaHWS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHBIM M TPEIMETHBIM pe3yibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B mporpamMme peann3oBaH TNPHUHIMI MPEEMCTBEHHOCTH B HW3YYCHHU
ouonoruu, 6yarogaps 4eMy B Hell MPOCMATPUBAETCS HAIIPABICHHOCTh HA Pa3BUTHE
3HaHUHU, CBA3AHHBIX C (POPMUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
LEHHOCTHBIX OPUEHTALMN JTUUYHOCTH, FIKOJIOTHYECKOTO MBILUIECHUS, TIPEICTABICHUN
0 3J0POBOM 00pa3e KU3HU U OEPEeKHBIM OTHOLLIEHUEM K OKPYXAIOLEH MPUPOTHOM
cpene. IloaTomy Hapsigy ¢ HU3ydeHHEM OOIIEOMOJIOTMYECKUX TEOpUM, a TakKXKe
3HaHUW O CTPOCHHMM J>KMBBIX CHCTEM pPAa3HOTO paHTa M CYIIHOCTH OCHOBHBIX
OpOTEKAIMX B HHUX TMPOLECCOB B MpOrpaMMe YyIEJICHO BHUMAaHHE
UCIIOJIb30BAHUIO TOJIyYEHHBIX 3HAHUW B IOBCEAHEBHOM >KM3HU MJISl PEILICHUS
NPUKJIATHBIX 337a4, B TOM YHCIe: TPOGUIaKTHKNA HACIEICTBEHHBIX 3a00JIeBaHUI
YeNIoBeKa, MEINKO-TEHETHYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUS
HKOJIOTUYECKU 1€1ecO00pa3HOro MOBEACHHUS B OKpYXalollel MpupogHON cpene,
aHallM3a BIMSHUS XO3AWCTBEHHOM JESITETbHOCTH 4YeJIOBEKa Ha COCTOSHHE
OPUPOJIHBIX U MCKYCCTBEHHBIX 3KOCHCTEM. YCHIIEHWE BHHUMAaHUS K MPUKIATHON
HaTpPaBIEHHOCTH y4eOHOT0 npeaMeTa «buonorus» POANKTOBAHO
HEOOXOAMMOCTBIO OOECIEeUeHUsl yCJIOBUW [JIsl PEIICHHUs] OJHOM M3 aKTyaJlbHBIX



3aJa4 IIKOJBHOTO OHMOJOTMYECKOro O0pa3oBaHHsA, KOTOpas Mpeanojaraet
dbopMupoBaHre y 0OyYaromIMXCsl CIOCOOHOCTH aJanTHPOBATHCS K HM3MEHEHHSIM
JUHAMUYHO Pa3BUBAIOILET0OCSI COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOyHarOIIMXCS IPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJINYMTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHU3alM W 3BOJIIOLUH, CO3IAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro oobpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
U 4EIJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHUsA, COLUAIN3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecrneurnBaeT yciuoBus sl (GOpMUPOBAHMS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAllMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY J[UId ONpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUsA, IPEICTABICHHOTO B IIPOrpaMMe IIO
OMOJIOTHH.

CTpyKTypupoBaHHE COAEpKaHUS y4eOHOro Marepuajsa B IMporpamme
OCYIIECTBJIEHO € Y4€TOM NPUOPUTETHOTO 3HAUYECHHS 3HAHUM 00 OTIMYMTEIbHBIX
OCOOEHHOCTSIX KMBOM MPUPOABI, O €€ YPOBHEBOM OpraHM3alUUd U 3BOJOLMU. B
COOTBETCTBUM C 3TUM B CTPYKType ydyeOHOro mpeamera «bHOJOrus» BbIIEIEHBI
CIIEAYIOIINE COAEPKATENbHBIE TUHUN: «bronorusa kak Hayka. MeToasl Hay4HOTrO
no3HaHus», «Kierka kak Ouonormueckas cucremay, «OpraHmsm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro MUpay,
«IBOJIIOLMSA KUBOU MIPUPOIBD», « IKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTH.

HNEJN U3YUEHUS DJIEKTUBHOI'O KYPCA «(IIPAKTUKYM 110
BUOJIOTI'NN»

[lenbp m3yueHus: — OBIaJcHUE OOYYAIOIIUMMCS 3HAHUSAMHU O CTPYKTYPHO-
(GYHKIIMOHATBLHOM OpraHU3allMy KUBBIX CUCTEM Pa3HOT0 paHra U MpUOOpeTeHHUE
YMEHHMM UCIIOIb30BaTh ATHU 3HAHUS JJISI TPAMOTHBIX JEHCTBUI B OTHOIIEHUU
00BEKTOB KUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX ITPOOIICM.

JlocTikenue 1enu 00ecreuynBaeTCs PEIIeHHEeM CIICTYIONTNX 3a/1a4:

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbl 3HAHUU O OWOJOTUYECKUX TEOPHUsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, COyXKalluX OCHOBOM
11 (DOpMUPOBAHUS MPEJICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH,



dbopmupoBaHre y OOYYarOMIMXCS IMO3HABATEILHBIX, WHTEJUICKTYaJIbHBIX H
TBOPYECKUX CTIOCOOHOCTEW B MPOIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAyYHBIX B3IISIIOB, MACH M TMOIXOJ0B K H3YUYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHHU3allNN;

CTAaHOBJICHHEC Yy OOydYarommxcss OOIIeH KyJbTyphl, (YHKIIMOHAJILHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY KAIOIIETO
MUpa JKMBOW TPHUPOALI HA OCHOBAHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
U3YUYCHUU OMOJIOTHH;

dbopmupoBaHHEe Yy OOYYAOIIMXCS YMCHHH WUIFOCTPUPOBATh 3HAYCHHC
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JCSITCIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTH;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEITOBEKOM >KHBOM
IPUPOBI, HEOOXOAMMOCTH OESPEIKHOTO OTHOIIICHUS K HEH, COOTIOICHUS STHUCCKUX
HOPM IIPH TPOBEJICHUN OMOJIOTHICCKUX UCCIICIOBAHMIA;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPBI, 11 (POPMUPOBAHUSI HAYIHOTO MUPOBO33PEHUS;

MIPUMCEHEHHUE MMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEIHEBHOM JKU3HU JIJIS
OIICHKH TIOCJIC/ICTBUI CBOCH JEATEILHOCTH IO OTHOIIEHUIO K OKPY KaroIeH cpere,
COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHHWE M COOJIIOACHHE Mep NPODIIAKTUKU
3a00JIEBaHHUIA.

MECTO 9JIEKTUBHOI'O KYPCA «(IIPAKTHUKYM 110 BUOJIOT' UN»
B YYEBHOM IIVIAHE
JInst u3ydeHust 35eKTUBHOro Kypea «IIpaktukym mo 6uosorun» oroautes 17
yacoB B 10 knacce (0,5 gaca B Hezei0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. Xumuvecknii cCOCTaB H CTPOCHHE KJIETKH.

XHUMUYECKHN COCTAaB KIETKU. XHUMHUYECKHE DJIEMEHTHI: MaKpOA3JIEMEHTHI,
MHUKPO3JIEMEHTBL. Bo/ia 1 MUHEpabHBIE BEIECTBA.

OyHKIMM BOABI W MHHEpAIBHBIX BellecTB B kieTke. llommepxanue
OCMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMBbIE M 3aMEHUMBbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MoOJeKkydbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornueckue
byHKIIUN OETKOB.

®epmenTsl — Ouonormyeckue KaraiauzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIA IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Buramussbl.
OTnuuns pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl (TIr0k03a, pubo3a u  jAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W TIoymcaxapuiibl  (Kpaxmal, TJIMKOTEH,
nesoo3a). buonornueckue GpyHKIUU YriieBOOB.

Jlunuael:  Tpurauuepuabl, QocPoaUnuabl, CcTepouasl. [ uapoduiIbHO-
ruapodoOHbie cBoicTBa. buonormueckue @yHkuuu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPTUU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pyukuun JJHK. Ctpoenue u pynkiuu PHK.
Buaer PHK. AT®: ctpoenne u hyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — npuMep B3aUMOAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Krnerka xak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTasi HapyxkHas memOpana, monekynsl JIHK kak renernueckuii ammapar,
cCUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKApUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIIBHON, >XUBOTHOM W
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUYHASl CTE€HKA, TJIMKOKAIMKC, UX
bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa u pyHkiuu. [{uTomnnasma u eé
opranousibl. OgHomemOpannbie opradousbl kietku: OIIC, ammapat ['onbmxw,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOM/bI KIETKU: MHUTOXOHAPHUH, TIACTHUIBI.
[Ipoucxoxxknenne MUTOXOHApHWM u TuiacTua. Bunbl mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OPTaHOUI0B KJIETKU. BKiTtoueHus.



SAnpo — perynaropHslil neHTp kieTku. CTpoeHue sipa: saepHas o0o0JiouKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IInelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankiun, K. M. bap.

[narpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIbIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenne pepmentay, «Hyknennossie kucnotsl. [JHK», «CTpoeHne MojaeKybl
AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHue MPOKAPUOTUUYECKONW KIIETKNY,
«CtpoeHue spa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MUKpPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

Tema 2. /KusHeaeATeJIbHOCTh KICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMUIIAIUS (TUIACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPruM B MOHUMAHUU
MeTabon3ma.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KiIEeTKe. ['eHeTWYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. Mctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTM CTPOECHHMS M JKM3HEHHOIO LHKJIA BUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMUY) — Bo3Oyautens CII/]a.
OOpatHast ~ TpaHCKpHUIIIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

[Toptpetsl: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsises.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIPHUS,
«Ctpoenne JIHK», «Ctpoenne u ¢dyHKIHOHUpOBaHUE TreHay, «CuHTE3 Oenkay,
«I'enetnyeckuii koa», «Bupyce», «bakrepuodarny, «CTpoeHHE U KU3HEHHBIH
uuki Bupyca CIIN a, 6akrepuodaray, «Permukanms JHK».

O6opynoBanue: Moaenu-antukaruu «Yasoenne JIHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHne KIeTKn», Moaesb cTpykTypsl JJHK.

Tema 3. Pa3mHoO:KeHre U HHAMBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.



KieTouHplii MK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunte3a JIHK. CtpoeHue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIL.
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIAWBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Ctaaum murtosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — aromnTo3.

®opMBbI pa3sMHOKEHHSI OPTraHU3MOB: Oecroyioe U 1oJioBoe. Buael Oecrionoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, ITOYKOBAaHHUE OJIHO- KW MHOTIOKJIETOYHBIX,
CIopooOpa3oBaHNe, BEreTaTUBHOE pa3MHOXeHUE. VICKyccTBEeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TooBOE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Craguu meio3a. [Ipomeccel, nmpoucxoadimue Ha CTaguaX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHWE U Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M clepMaTo30uaoB. OIUIog0TBOpPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(3MOpuorenes). Jrtarbl SMOPHOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpytisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJCTBa.

Poct u pasButue pacreHnii. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHSL.

JdeMoHCTpauu:

Tabmuubr u cxembl: «DOpMBI pa3MHOXKEHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOKEHHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knerounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Meno3s», «IIpsMoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
yenoBeKay, « OCHOBHBIEC CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOIPENapaThl «CnepMato30u sl
MJICKOTIUTAIOWIETOY, «SHIeKIIeTKa MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIuIMKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, monens meTada3zHoi XpOMOCOMBEI.

Tema 4. HacsieACTBEHHOCTh 1 MKBMEHYMBOCTH OPraHU3MOB.



[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHetnku. Ponbs nurtosorun
¥ OMOpPHOJIOTUM B CTAHOBJICHWHM TEHETHUKHU. BKIam POCCHMCKUX W 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHKU. MeETOJbl TEHETHUKU (TUOPHUIO0JOTHUECKUM,
[UTOTCHETUYECKUH, MOJCKYJISIpHO-TeHETHYeCKHi). (OCHOBHBIE TE€HETHYECKHE
noHsTHsA. ['eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJIeIOBaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MoHorubpuHoe CKpemuyBaHue. 3aKOH eIuHO0-00pa3us THOPHIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unores3a ynuctoThl raMeT. [1o1HOE M HeMOJIHOE IOMUHUPOBAHUE.

JluruOpugHoe  CKpemMBaHWE. 3aKOH  HE3aBHCHMOTO  HAacCIeIOBaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanu3upylolee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOIIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO T€HOB. HapyieHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasi TEOpHUS HACJIEACTBEHHOCTH. | €HETHYECKHUE KapThI.

['enetnka mosia. XpoMOCOMHOE ONpeAcieHue mosia. AyTOCOMBI U MOJIOBBIC
XpoMocombl. ['oMorametrHele M TeTeporameTrHnie opraHu3mbl. HacimemnoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BHIbI N3MEHUMBOCTH: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Poims  cpempl B HEHACHEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MO (DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN psil 1 BapualluOHHAS KpUBas.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacneacTtBenHas, uiaM TeHOTHIHYECKas, H3MEHUYMBOCThb. KoMOWHaTHBHaS
U3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTH. MyTalMoHHas: U3MEHUMBOCTh. Kitaccudukaiys MyTamuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYUHbI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieACTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BHesnepHast HaCI€ICTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetuka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemMeHHOE ONPEAEICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HacneactBenuble 3a0ojeBaHUsS 4YEIOBEKA: TICHHBIE OOJIC3HH,
0OJIe3HU ¢ HACJEACTBCHHOM IPEAPACIIOIOKEHHOCTBIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue UM TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETUIECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON
TCHETHUKH B IIPEIOTBPAICHUN 1 JICUCHUN TCHETUYSCKUX 3a00JIeBaHUI YeIOBEKa.



JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuubr u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME U €r0
LIATOIE€HETUYECKAs OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHl  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Meitio3y,
«B3auMozeicTBie aIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pacTEHUM,
KUBOTHBIX U YEJIOBEKa», «l'eHeThkKa mojla», «3aKOHOMEPHOCTH HACJeIOBaHUS,
CUCIUIECHHOTO C mnoyiom», «KapuoTumbl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHUYHMBOCTHY», «MoaudukanrmoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
bakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHasi U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anmInkanun «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonmxnoe nmomuHupoBaHue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOII U MHUKporpemnapatr «Jlpo3oduna» (Hopma, MyTanuu
(hOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moCeBHOWY.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUS

Cormacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3ysbTaram
OCBOCHMsI  OOyYarOIIMMUCS MporpaMM  CpefHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS Npeamera «buomorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rpakJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACJICHUI0, HaJlWyuMe MOTHUBAllMM K  OOy4YeHUI0  OuOoJoruu,
[[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN Pa3BUTUS OUOJOTUUECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIbHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIUYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KUSHEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHUS MpeameTa «buonorus» AOCTUTaroTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTUA BHYTPEHHEH TMO3UIMM JIMYHOCTH, MATPUOTU3MA,



YBKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapllIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUI0 U
TpaguUusM MHOTOHAllMOHAJbHOro Hapoaa Poccuiickont ®dexpepanuu, npupoae u
OKpY’KaroLIEH cpefe.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONBITA U OMbBITA JECITEIBHOCTH B MPOILECCE PEeaTn3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBaXKEHUE
3aKOHA W MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIbHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOUIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE yYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPH OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTHU IEpE.l
Ponunoi, ropaoctu 3a CcBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OHOJIOTMHM B TIO3HAHUHU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApPO/Ia;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILICHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBLHOTO BO3ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uszn4yeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJIy4Yns:

MOHMMAaHUE U pealu3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXHUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTU TpPaBUJ HHAUBUAYAIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MaCcTEepPCTBa, TPYI0JIO0UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSTh TaKyO JESTEebHOCTD;

HMHTEpEC K pa3iudHbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyayimied mnpodeccud ©  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHWE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPY’KAIOIIEN CPEIbI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTh HCMOJB30BaTh MNpHUOOpETacMble MPU HU3YYEHUU OHOJIOTHUU
3HAaHWS W YyMEHUS TPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKON HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPaKTUKE, TOTOBHOCTH K yYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
oOecrieyeHusi Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAHUE CYLIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIy4YEeHHMSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pernieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;



OCO3HaHUC I CHHOCTH H&y‘-IHOfI ACATCIIbBHOCTHU, T'OTOBHOCTL OCYHICCTBIIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,

I'OTOBHOCTD n CITOCOOHOCTH K HCTIPCPLIBHOMY 06pa3013aHm0 141
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHUS yueOHOTO mpenmeTa «buomorus
BKJIIOYAIOT: 3HAaYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBl MHpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYIHX),
yHUBEpCaIbHbIE Y4yeOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIE,

PETYJISTUBHBIE), 00ecIreynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaloIIMUXCsA, CIOCOOHOCTh
oOyuarommxcs UCITIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  yHUBEpPCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30oBaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBeEpPCATbHbIMH Y4eOHbIMU NMo3HABATEeJIbLHBIMH
AEHUCTBUSIMM

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENLHO  (OopMynHpOBaTH W aKTyaJIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHHMHM 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbBIE MPU3HAKH, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpEeNeNATh IEeIU JACATEILHOCTH, 3aJaBas IMapaMeTphl W KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IICIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATH CXEMHO-MO/IEILHBIE CpecTBa IS IIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHOIICHUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaKk)K€  TMPOTUBOPEUMH  Pa3HOTO  pOJda,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;



pa3palaTeiBaTh IUIaH pEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EeJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOI'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH YUEOHO-UCCIE0BATEIbCKON U MTPOESKTHOM IESITEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUJIBI JACSITEIBHOCTH MO TMOJYyYEHHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

dbopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIAeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTb U (HOPMyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYaIUsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI IJISl JI0Ka3aTelbCTBA
CBOMX YTBEP:)K/ICHUH, 33/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHUs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE HJIEW, MpeUlaraTh OPUTMHANbHBIC MOAXOAbl M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIUK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKHX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAITHIO PA3IMIHBIX BUIOB U (POPM TPECTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
otOope Omosornueckor MHGOpMAaIi, HEOOXOAMMOM TSI BBHITTOJIHEHHS YYEOHBIX
3ajay;



mpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, JdarpaMMbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJIBI, (HOpPMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aUTHl  WH)OpMAaIuH,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXkaaeMoil TeMbl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTENILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JAPYTHX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIIEHHS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHsSI C HCIIOIH30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHUMATh IEJIA  COBMECTHOM  JCATEIBHOCTH, OPTraHWU30BLIBATH |
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOCTO BKJAaJla W KaXKJIOTO ydYacTHHKA KOMAaHIBl B
oOmuit pe3ybTar Mo pa3pabOTaHHBIM KPUTCPHUSIM;

npemyiaraTh HOBBIE TIPOEKTHI, OIICHWBATh WJEW C TIO3WUIUA HOBH3HHI,
OPUTHHAIBHOCTHU, TPAKTUIECKON 3HAYUMOCTH;



OCYIIECTBISATh TMO3UTHUBHOE CTPATETHYECKOE TOBEAECHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pelleHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JEWCTBUAX U IMOCTYIKAX [0 OTHOIICHUIO K JKUBOH IPHUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBbIO OKPY’KAIOILIUX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (DOPMYIHMpPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJISITh IUIAH pELIEHUS NpoOsieMbl € Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTECHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pellieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYAaIlHsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/JIeTh HAaBBIKAMH  MO3HABATENbHONM  pedrekcuu Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HX pe3yJNbTaTOB MU
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peQuIeKCHM AJsi OLEHKM CUTYallld, BbIOOpa
BEPHOTO PEIICHUS;

yMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYrMX MpU aHaJu3€ pe3yJbTaToOB
JeSITeJIbHOCTH;

3) npuHsTHE CedS M IPYTrUX:

NPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYrMX TIpU aHalu3e pe3yJbTaToB
NeSITEIbHOCTH;

npu3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH IPYTOTO YEIIOBEKA.



ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OocBoeHHs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue st yueOHoro npeamera «buoigorus»
HAy4YHBIC 3HAHUA, YMEHHUS U CHOCOOBI EHCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3jIMYHBIX YUEOHBIX CHUTYallUsX, & TAKKE B PEabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs y4yeOHoro mpeamera «buomnorus» ¢ 10
KJacce NOJDKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBaTh COAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KJETKa, OpPraHu3M, MeTaboau3M (OOMEH BELIECTB M IMpPEBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyJssiuus), YpOBHEBask OpraHU3alus )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKUE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. V. BaBuioBa), onpeaensTs rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJaJleTh METOIaMU HAYYHOT'O IMO3HAaHUS B OMOJIOTUH: HAOJIO/IEHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHHM, OPTaHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJYUYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX INOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJENATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHMS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIUX IO, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KaIOIIEH
NPUPOAHON cpeie, MOHUMAHUE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN



COBpEMEHHOW  Ouojsoruu U OMOTEeXHONOTUH  UIsI  PAlMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

YyMEHUE pellaTh 3JIEMEHTApHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl TIpeIcKa3aHusl HacleOBaHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHE BBIMOIHATH JIa0OpATOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
IpaBUJIa MpU padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAaHHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HUHPOPMALIUIO
OMOJIOTMUECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLICHMS,
000011ast OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysnbTaThl OCBOCHMS ydueOHOro mnpeameta «buosnorus» 6 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYUHOTO
3HAaHUs ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKIAJIE POCCHHUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJACpKaHHE OWOJOTMYECKUX TEPMHHOB WM TOHSTHIA
BU/JI, TONYJIALNS, TeHO(OH, SBOJIOLMS, ABMKYILUE CUIIBI ((PAaKTOPHI) IBOJIOLUH,
MIPUCTIOCOOICHHOCTh OPTaHU3MOB, BHII000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHThl, e MUTaHuS,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOopuH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHusi riaBHBIX HalpaBiICHUN U
nyteit sBomorun A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepranckoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MMO3HAHUS B OMOJOTUH: HAOIIOIEHUE U
ONKCaHWE >KUBBIX CHCTEM, TPOIIECCOB M SBICHWH, OpraHU3alus W MPOBEICHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE IMOJYYECHHBIX
pEe3yIbTATOB, WCITOJIB30BAHHBIX HAyYHBIX IMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH CTPOCHUS OHOIIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEeHO30B U  JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOJEHHOCTH



OpPraHM3MOB, JEHCTBUS SKOJOTHMUECKUX (DAKTOPOB Ha OPraHU3MbI, MEpeHoca
BEIIECTB M NOTOKA SHEPIHMM B SKOCHCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBBSA
OKPYXKaIOIIKX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
NPUPOIAHON cpesie, MOHMMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl PAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHUE pelaTh 3JEMEHTapHble OMOJOTMYECKHE 3a/lau, COCTABJISATh CXEMBbI
MEepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE M TPaKTUYECKUe padOThl, COOMIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YyMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJAEP’KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00aJIbHBIE  HDKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYO MO3ULUIO;

YMEHUE CO3[1aBaThb COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3je/ioB U TeM uudposbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU 2 bubmmorexa [JOK
P https://m.edsoo.ru/7f41c292
KuznenestenbHOCTh KIETKU 2 bubmmorexa [JOK
A https://m.edsoo.ru/7f41c292
Pa3zmHOXeHME ¥ MHIMBUYATbHOE Pa3BUTHE 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 KBMEHYMBOCTD 12 bubnuoreka [{OK
OpraHU3MOB https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KVJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
Hctopust oTKpbITHS KIETKA. METO bl
AVICHIS KIIOTKI 1 https://m.eds00.ru/863e6122
y https://m.edso0.ru/863e632a
Pemenue 3agau o teme: 1 bu6mmoreka [IOK
«uTonorus» https://m.eds00.ru/863e6122
bu6mmorexa [IOK
b T i . 1
MOCHHTE3 OerIka. I eHETHECKHH Kon https://m.edsoo.ru/863e6564
Pemenue 3amay nmo reme: 1 bu6mmoreka [IOK
«l'eHeTH4ecKkuit KOO https://m.edsoo.ru/863e674e
Tume!l pa3MHOKEHUS OPraHU3MOB 1 bubmmorera [TOK
P p ’ https://m.eds00.ru/863e6b72
MoaekyasgpHas TeHETHKa 1 bubmmorera [TOK
yp https://m.edso0.ru/863e6b72
Pemenue 3agad mo reme: 1 bu6mmorexa [IOK
«MounekysipHas TCHETUKa» https://m.eds00.ru/863e6870
Pemenne 3agau mo teme: 1 bubmuorexa [JOK
«MOHOTHOPUTHOE CKPEITMBAHUEC) https://m.edso0.ru/863e6d5c¢c
Pemenue 3amau no teme:
«JlurubpuaHoe u momurudopuIHOS 1 bubmuorexa [JOK

CKPEILIMBAHUEY

https://m.edso00.ru/863e6e88



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

Pemenue 3amau o reme: «HemomHoe

10 1
JIOMUHUPOBAHHUEY
HacnenoBanue rpynn KpoBu Bubmorexa ITOK
11 croBe 1 https://m.edso0.ru/863e6ff0
Hejloseka https://m.edso00.ru/863e716¢
12 Pemenwne 3agau mo teme: 1 bubmuorexa [JOK
«Cuemnenue. Kpoccunrosep» https://m.eds00.ru/863e766¢
Pemrenue 3agad mo reme:
13 «HacnenoBanue mpu3HAKOB 1 bubmorexa HOK
A p ’ https://m.edso0.ru/863e7c98
CLEIUIEHHBIX C IIOJIOM)
14 Pemenue 3anau 1o teme: « Tunbl 1 bu6mmorexa [IOK
B3aUMOJICUCTBHUS I'€HOB) https://m.edsoo.ru/863e7aae
MeTto/1bl U3yUYEHHS T€HETHKU
15 gejoBeka. HaciecTBeHHbBIE 1 bubmorexa LOK
’ a https://m.edsoo.ru/863e7dc4
00JIE3HU.
MeTto1bl U3y4YeHHS TeHETHKU
16 yesoBeka. HacieacTBeHHbBIE 1 bubmiorexa LIOK
) A https://m.edso00.ru/863e796e
0OO0JIE3HMU.
bu6mmoreka [IOK
17 I1 1
OTYJIAIMONHAA TEHETHIA https://m.edso00.ru/863e796e
OBIIEE KOJIMYECTBO HACOB I10 17

[NPOT'PAMME



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



