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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHUOJOTHMM TEOPETUYECKYIO OCHOBY JUIS
ONpeJeNieHUs MOAXOJ0B K (POPMHUPOBAHUIO COJEPk aHUS Yy4yeOHOro Impeamera
«buosorus» cocraBunm: KoHuentyaibHele nonoxkeHus DI'OC COO o
B3aMMOOOYCIOBIEHHOCT II€JIeid, COJEp>KaHHs, pPE3yJbTaToB OOy4YeHUs U
TpeOOBAaHUI K YPOBHIO NIOJITOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIETAX U
OPUHIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oOmero oOpazoBanusi B Poccuiickoii ®eneparnuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOJIOTUH, €€ 3HAUEHUH B NTO3HAHUU >KMBOM MPUPOJIbI U 00ecreueHun
CYLIECTBOBaHUA 4enaoBedecKoro oodmectBa. CoOrnacHO Ha3BaHHBIM MOJIOKEHHSIM,
ONpe/esieHbl OCHOBHbIE ()YHKIIMH MPOTPaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorun Ja€T TpeACTaBleHHE O Iensax, o0 oOmen
CTpaTeruy OOy4YeHHUs, BOCIUTAHHMS W Pa3BUTHS OOYYaAIOIIMUXCS CPEICTBAMHU
yueOHoro mpenMera «buosorusa», onpenenser 00s3aTenbHOE MPEIMETHOE
COJIEp)KaHHME, €ro CTPYKTYpY, paclpeleneHue Mo pasjenam M Temaw,
PEKOMEHAYEMYIO TOCIEA0BATENbHOCTh U3YUYEHUs Yy4eOHOro MaTtepuana ¢ ydéToM
MEXIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKUM OOpa30BaTEbHOTO
npoiiecca, BO3paCTHLIX 0COOEHHOCTEN 00yUJaroIuXCsl.

B nporpaMmMe 1o OHOJOTMHM Tak)Xe YYUTBHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM pe3yibTaram
oOyueHuss B (POPMHUPOBAHMM OCHOBHBIX BHUJIOB Yy4YEOHO-IIO3HABATEIbHOU
JeSITeIbHOCTH/Y4E€OHBIX JCHCTBUM OO0y4YaroIIMXCsl MO OCBOCHHUIO COJEp:KaHUs
OMOJIOTUYEeCKOro 00pa3oBaHuUs.

B mnporpamme mno Ouosiormu (10 kiacc, 0a30BBI ypOBEHb) peaiM30BaH
OPUHIMI MPEEMCTBEHHOCTH B H3y4€HUM Ouoioruu, Onarojaps 4emMy B HEW
IPOCMATPUBAETCA HANPABIEHHOCTh HA pAa3BUTUE 3HAHWM, CBA3AaHHBIX C
(GOpMHpOBaHMEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIUH JINYHOCTH, SKOJOTMYECKOTO MBILIEHHUS, MPEACTABIEHHUI O 3J0POBOM
oOpaze XKU3HM U OepekHBIM OTHOIIECHHUEM K OKPYXKAIOIeW MNPUPOTHOU cpele.
[TosTomMy Hapsiy ¢ M3ydeHueM OOIIEOMONIOTUYECKUX TEOPHi, a TaKXKe 3HaHWM O
CTPOEHUH JKUBBIX CHUCTEM PA3HOI'0 PaHra U CYIIHOCTH OCHOBHBIX MMPOTEKAIOUIUX B
HUX IPOLIECCOB B MPOTrpaMMe MO OMOJOTHM YIEIE€HO BHUMAaHHE HCIOJIb30BAHUIO
NOJIYYEHHBIX 3HAHUW B MOBCEAHEBHOW MKU3HM JUIsSl PEIICHMS IPUKIAAHBIX 33/1a4, B
TOM 4HCJIe: MPOPUIAKTUKU HACIIEICTBEHHBIX 3a00JIEBaHUI YEJIOBEKa, MEIUKO-
TEeHETHYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKHU
1eNIeco00pa3HOro IMOBEJIEHUST B OKPYXKAWOIIEH MNPUPOJHON cpene, aHaiu3a
BJIUSIHUS XO3SMCTBEHHOM NEATENbHOCTH YEJIOBEKA HAa COCTOSHHE NPHUPOIHBIX U
VCKYCCTBEHHBIX 3KOCUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHOW HANpPaBIEHHOCTH
yueOHoro npeamera «buoIoTHs» MPOAUKTOBAHO HEOOXOIUMOCTHIO 0OeceueHus



YCIIOBUUM JJIs PEIlIeHUs OJHOM M3 aKTyalbHBIX 3aj1au IIKOJIHHOTO OMOJIOTUYECKOTO
oOpa3oBaHusi, KoTopas TpeamnoyiaraetT (HOpMUpPOBaHHE Yy  OOYYAIOUIUXCS
CIIOCOOHOCTH aJIaNTUPOBAThCA K M3MEHEHMSIM JMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buosnoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUS 3aHUMAET BAXHOE
Mecto. OHa oOecnieunBaeT (popMupoBaHHe y OOYHAIOMIMXCA MPEJCTABICHUNA O
HAYyYHOW KapTUHE MHpa, pacuIupsieT U 0000IIaeT 3HaHHUS O XKUBOM mpupone, €&
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOM OpraHM3allid U 3BOJIOIHUH, CO37aET
yCIOBUSA  JUIsi:  TIO3HAHUS  3aKOHOB  KMBOW  MPUPOABI,  (HopMupoBaHUs
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro H 0Oe3omacHoro oOpasa
KU3HU, IKOJOTHYECKOTO MBIIIUICHUS], IEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YETIOBEKY.

Bosbiioe 3HaueHne OMOIOTHS UMEET TAK)Ke JUIS PEIICHHUS] BOCITUTATEIIBHBIX 1
pa3BUBAIOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHUs,  COLMAIU3AIUH
oOyuaromuxcs. M3ydenue 6uonorun obecriedMBaeT ycaoBUs st (OPMUPOBAHUS
UHTEIJICKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX W  HH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpHI, CIOCOOCTBYET WHTErpanuu OHOJOTHYECKHX 3HAHHWM C
NPEJCTABICHUSAMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUH
u reorpaduu. Ha3BaHHbIE MOJOXEHUS O MpPEIHA3HAYCHUM Y4eOHOTrO MpeameTa
«buonorusy CcOCTaBUIM OCHOBY Ui OMpEACNCHUS TOIXOJ0B K OTOOpY W
CTPYKTYPUPOBAHUIO €r0 COJEpXKaHUs, IMPEACTaBICHHOTO B IporpamMme II0
OMOJIOTHH.

Otbop coaepkanust ydyeOHOTO TpenaMera «buosiorus» Ha 0a30BOM YpOBHE
OCYIIIECTBIEH C TO3WIUN KyIbTYpOCOOOPA3HOTO IMOJX0Jd, B COOTBETCTBUU C
KOTOPBIM OOYyYaroIIuecss JOJDKHBI OCBOWTH 3HAaHUS M yMEHUWsS, 3HAYUMBIE JUIs
dbopmupoBanusi 0OOmIEH KYyJIbTYpHl, OIPEACIAIONIUE aJeKBAaTHOE IIOBEJICHUE
YeJIOBeKa B OKPYKAIOIIEH MPUPOTHON cpelie, BOCTpeOOBaHHBIC B IMOBCEIHEBHOM
KU3HU U TIPaKTU4YecKou aearenbHOCTH. Ocoboe MecTo B ITOM cucTeMe 3HaHUM
3aHUMAIOT AJIEMEHTHI COJICPIKaHUs, KOTOPhIE CITYKaT OCHOBOW Jjisi (DOpMHUPOBAHUS
NPEJCTaBICHUI O COBPEMEHHOW €CTeCTBEHHO-HAy4YHOH KapTHHE MHpa |
IICHHOCTHBIX ~ OPHEHTALMAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TI'yMaHU3aIUU
OMOJIOTMYECKOTr0 00pa30BaHMUs.

CTpyKkTypupOBaHHUE COJIep)KaHUSI y4eOHOTO Marepuajga B IMpOTrpaMMe IO
OUMOJIOTUH OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUH 00
OTJIMYUTENLHBIX OCOOCHHOCTSIX KUBOW MPUPOJBI, O €€ YPOBHEBOM OpTaHU3AIUU U
IBOJIIONIMU. B COOTBETCTBUM € 3TUM B CTPYKTYpe yueOHOTO mpenMmera «buomorusy
BBIJICTICHBI CIIEAYIONIUE COAepKaTelbHbIe JTMHUN: «buonorus kak Hayka. MeToIbl
HAYYHOTO TO3HaHUs», «Kierka kak Ouonormdeckas cucremay, «OpraHu3M Kak



Oouonorudeckas cucremay, «CucremMa W MHOTooOpa3ue OpPraHUYeCKOTO MUpPay,
«DBOITIOIHS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIIE UM 3aKOHOMEPHOCTU.

[lenp wm3ydeHus: yduebHoro mnpenmera «buosorus» Ha 06a30BOM ypoOBHE —
OBJIaJICHUE  OOYYAOIIMMUCS 3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAIBHOU
OpraHM3alliy JKUBBIX CHUCTEM pa3HOTO paHra © TPHOOPETEHHE YMEHUMU
UCIOJIb30BaTh 3TU 3HAHUA ISl TPAMOTHBIX JIEHCTBUNA B OTHOIICHHH OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS PA3IMYHbIX )KU3HEHHBIX MTPOOJIEM.

Joctrmxenue 1enu u3ydeHust yauebnoro npeamera «buonorusi» Ha 6a30BoM
ypoBHE 00ecrieunBaeTCs PEIICHHEM CIEIYIONINX 3aay:

OCBOEHHE OOYYarOIIMMHUCA CHCTEMbl 3HAaHHM O OWOJIOTHUECKUX TEOPHSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBmiIax, CIy>KaliX OCHOBOMN
st OopMUpOBaHMS MPENCTABICHUI O €CTECTBEHHO-HAYyYHOW KapTUHE MHUpPA, O
METOJIaX HAyYHOTO MO3HAHUs, CTPOCHUH, MHOTOOOPa3UH U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOTO YPOBHSI OpPTaHU3AINH, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHUY;

dbopMupoBaHue y OO0Yy4arOIIUXCS TO3HABATEIbHBIX, WHTEINIEKTYaJbHBIX U
TBOPUYECKHX CIMOCOOHOCTEH B MpoOIECCe aHalM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJOTUU HAYYHBIX B3IJIAJIOB, UJEH M TOIXOJIOB K HM3YYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIINH;

CTaHOBJIEHHWE Yy oOOy4awmuxcs oOmeld KylabTyphl, (YHKIHOHAIBHON
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHSTH U OIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa >KMBOM MPUPOJAbI HAa OCHOBAHMM 3HAHUW M ONBITA, IMOJYYEHHBIX TMpU
U3Y4CHHUH OUOJIOTHH;

dbopMmupoBaHue y OOy4YalOIUXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHHUE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOM JEATENIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIUHCKUX TEXHOJIOTHI U arpoOUOTEXHOIOTHI;

BOCMHUTAaHHE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEIOBEKOM KHBOUN
IPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOIFOSHUS STHUECKUX
HOPM IPU IPOBEJICHUU OMOJIOTUYECKUX UCCIIEI0BAHUMT;

OCO3HAHHE IIEHHOCTH OHOJOTMYECKUX 3HAHWM JJIs TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYIBTYPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS ;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHUI B MOBCEIHEBHOM >KU3HU IS
OLICHKH MOCJIEACTBUNA CBOEU JIEATEIBbHOCTH MO0 OTHOILIEHUIO K OKPYXKAIOIIEH CPEIIE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COOJIOJeHHEe Mep MNPOPUITAKTUKH
3a00JIeBaHUI.

B cucreme cpennero o6miero oOpa3oBanus «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCA OOS3aTeNbHBIM YYEOHBIM IMPEAMETOM, BXOJISIIUM B
COCTaB MpeAMeTHOM obnactu «EcTecTBEeHHO-HAYyYHBIE TPEIMETHI».



Jlist u3yuenus Ouoyioruu Ha 6a30BOM yPOBHE CPEIHETO O0IIero oOpa3oBaHus
otBoautTca B 10 knacce — 34 yaca (1 yac B Heneno).



COJAEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTUHU C OOIIECTBEHHBIMH, TEXHHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (uiaocopueit, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMUpOBaHUU COBPEMEHHOW HAyYHON KapTUHBI MUDA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTto/1pl TO3HAHUS KUBOM MPUPOIbI (HAOII0AEHNE, SKCIIEPUMEHT, ONUCAHUE,
u3MepeHue, kiaccudukanusi, MOJEIMPOBaHUE, CTAaTHUCTUYecKas o0paboTka
JAHHBIX ).

JleMoHcTpanum:

[loptpertsr: Y. Jdapsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u ®@. Kpuk.

Tabmuipl 1 cxeMbl: «MeTo/Ibl TTO3HAHUS )KUBOU MPUPOIBI.

JlaGopaTtopHble 1 IpakTHYeCKue padoThl:

[Mpaktuyeckass pabora Ne 1. «lcronb3oBaHue pa3iaMYHBIX METOJIOB TIPH
U3Y4YEHUH OMOJIOTHUYECKUX OOHEKTOBY.

Tema 2. ’KuBble cuCTeMBbI M UX OPTraHU3ALMSA.

JKuBble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouoioruu. Otaudne
YKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CBoiicTBa OMOCUCTEM U MX pa3HOOOpaszue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJIEKYJISIPDHBIM, KJIETOUYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€OIIEHOTHYECKU), On0CchepHBIil.

JleMoHCTpanuu:

Tabmunel 1 cxembl: «OCHOBHBIC MTPU3HAKU KU3HUY, «YPOBHU OpraHU3aINH
YKUBOU MIPUPOJBD».

Ob6opynoBanue: Mmozenb Mmojekyisl JJTHK.

Tema 3. XuMHu4eCKHil COCTAB M CTPOEHUE KJIETKH.

XHUMUYECKUN COCTaB KJIETKH. XUMHUYECKHE DIIEMEHTBHI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/ia 1 MUHEpANIbHBIE BELLIECTBA.

@OyHKIMA BOJIbl W MHUHEpPAJIbHBIX BellecTB B kieTke. [loanep:kanue
OCMOTHYECKOTO OaliaHca.

benku. CoctaB u cTpoeHue OENKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJKOB.
He3zameHuMble U 3aMEHUMbIE aMHUHOKUCTIOThl. AMHUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€NKOBOW MOJIEKYNbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAS W
YeTBEpTUYHAsL CTPYKTypa). XHUMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
GyHKIIIHM OETTKOB.



depMmeHTHI — OHWoJOrMYecKHe KaTtanu3aropel. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTtparHas crnenuduunoctb. Kodepmentsl. Butamunsbl.
OTnmnuus pepMEeHTOB OT HEOPTAHUYECKUX KaTalIN3aTOPOB.

VYrneBoapl: MoHOcaxapuibl — (TJIIOKO3a, pubo3a U Je30Kkcupu003a),
aucaxapuabl  (caxapos3a, JIAKT03a) M MOJMcaxapuipl (Kpaxmay, TJIUKOTEH,
netoio3a). buonorndeckue ¢ yHKIMM yrieBOJIOB.

Jlunuasl:  Tpurnunepuasl, Qochomunuabl, crepounsl. [uapoduibHO-
runpodoOHbie cBoiicTBa. buonornueckue Qynknuu nunugoB. CpaBHEHHE
YIJIEBOJIOB, OCJIKOB U JIUTIUIOB KaK HICTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnmorel: JIHK wu PHK. Hykneotuaer — MOHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenune u ¢pynkiuun PHK.
Buner PHK. AT®: crpoenne u G yHKIMH.

[Mutonorus — Hayka o kietke. Kierounas Teopusi — mpumep B3auMO1eHCTBHS
uzei u (pakToB B HAYYHOM MO3HAHUHU. METO bl U3Y4YEeHUS KICTKH.

Knerka xak 1enoctHas »xuBasg cuctema. OOmMe TMNpPU3HAKKA KIIETOK:
3aMKHyTasg HapyxkHasi memOpana, moisekynsl JIHK kak renermueckuii ammapar,
cUCTeMa CHHTe3a Oerka.

Tumbl KJIETOK: DJyKapUOTHYECKas M mpokapuoTudeckas. OcoOEHHOCTH
CTpOEHUSI TPOKapuoTHYeCcKol kieTku. Kietounas crenka Oaktepuii. CTpoeHue
IYKapUOTHYECKON KiIeTKU. (OCHOBHBIE OTJIWYHUSL PACTUTEIBHOW, >KUBOTHOU U
TpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOUHAsl CTEHKA, TTTUKOKAIHUKC, UX
dbyukiuu. [lnazmarnyeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. Llurornazma u eé
opranoupl. OgHomemOpanubie opranouasl kietku: JOIIC, ammapat ['ombmaxw,
au3ocoMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKH: MHUTOXOHJIPUH, TUIACTUJIBI.
[lpoucxoxnenne MUTOXOHAPUN M 1wiactuia. Buael mmactua. HememOpanHbIe
OpraHoOWbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOIU, PECHUYKH,
KryTUKU. O yHKIIMHA OPraHOUAO0B KJIeTKU. BriroueHus.

Anpo — perynsTopHblil LeHTp kiaeTku. CTpoeHue sijipa: sjuepHas 000JI0uKa,
KapuoIuia3mMa, XpOMaTuH, SIPBIIIKO. XPOMOCOMBI.

TpaHcmopT BEIIECTB B KIIETKE.

JleMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

[wnarpammbl:  «PacnpeneneHue XHUMHUYECKUMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHue XuMHUUECKUX SJIEMEHTOB B )KHBOU MPUPOJIEN.

Tabmuuel 1 cxembl: «llepuonnueckas TabmUIla XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIbI», «brocunTes Oenkay, «CTpoeHue MOJIEKYIIbl OenKay,
«Ctpoenue ¢pepmenrtay, «Hyknennossie kucnotel. [JHK», «Ctpoenne mMonekybl



ATO», «CTtpoeHrE 3YKaApUOTUYECKON KIETKH», «CTpOEHHE KUBOTHOM KIIETKU,
«CTpoeHHE pACTUTENbHON KIeTKH», «CTpoeHue NPOKAPUOTHUYECKOW KIIETKN,
«CTtpoeHue sifipa KJICTKN», «YTIeBOb», «JIMIuIb».

O6opyoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyJOBaHWE HJsi TMPOBEICHUS
HAOIOIEHNH, W3MEPEHUI, SKCIIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTtopHble 1 IpakTHYeCKUe PadoThI:

JlaGoparopuasi padora Ne 1. «M3ydeHwe KaTaIMTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMHIIa3bl UIIH KaTala3bl)y.

JlaGoparopuasi padora Ne 2. «M3ydeHue CTpOeHUS KIETOK pacTEHUH,
KUBOTHBIX M OaKTEpHil 1MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOTMperaparax U HX
OIUCAHUE.

Tema 4. /KuzHeaesTeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM METa0OIu3M. ACCUMUIIALNS (TUTACTHYECKUM OOMEH) |
JUCCUMMIIAIIMS (SHEPTEeTUUYECKH OOMEH) — JB€ CTOPOHBI €IWHOTO Ipolecca
MeTtabonu3Ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPIHMM B TOHUMAaHHUH
MeTabonu3Mma.

Tuner oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbId. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUHN YHEPTHH B KIIETKE.

®orocunre3. CperoBass u TeMHOBas (a3pl ¢oTtocuHTe3a. Peakuuu
dboTocuaTe3a. DPPEeKTUBHOCTL POTOCHHTE3a. 3HaUYCHHE (POTOCUHTE3A IS JKU3HH
Ha 3emiie. Brniusnaue ycnoBuit cpesibl Ha POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIHe OaKTepru. 3HAUCHUE XEMOCUHTe3a st
KU3HU Ha 3eMIIe.

OHepreTuyeckuii oOMeH B KieTke. PacieruieHne BEIIeCTB, BBbIIEIECHUE U
aKKyMyJIMPDOBAaHWE DJHEPIMM B KJETKE. OTalbl HHEPreTUYEcKOro oOMeHa.
['mukonus. bpoxenue u ero Buabl. KuciopogHoe OKHUCIECHHE, WIM KJIETOYHOE
JbIXaHUE. OxkucnurenbHOE dbochopunpoBanue. Db dexTUBHOCTD
HHEPreTUIECKOTO OOMEHa.

Peakniun wmarpuuHoro cuHTe3a. ['enermdeckas wuHdopmarus wu JIHK.
Peanuzanusa renerndeckoir mHbopmanuu B KieTke. ['€HETMYECKUH KOJ U €ro
cBoiictBa. Tpanckpuniusa — marpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunTes
Oenka. Otanbel TpaHcasiuu. KomupoBanue amuHokucior. Pomb pubGocom B
OouocuHTe3€e Oernka.

Heknerounsie Gpopmbl xku3HU — BUPYChl. MicTropust oTkpbiTHs BupycoB (/1. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO IHMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHuil, >KMBOTHBIX U YEIIOBEKAa, BBbI3bIBAEMbIC
BUpycamu. Bupyc ummyHnonedunuta genoseka (BHUY) — BozOymutens CIIM/a.



OOpatHas  TpaHCKpUIIIUA, peBepTaza W uHTerpaza.  Ilpodunaktuka
pactpoCcTpaHEHHUSI BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsuos, [I. 1. UBanosckuii, K. A. Tumupsses.

Tabmunel u cxembl: «Tumbl nutanusy, «Merabonuzm», «MHUTOXOHAPHUS»,
«OHepreTudeckuii ooMmen», «Xmopormacty, «Potocuntes», «Ctpoenue JHK»,
«CTtpoenre u (pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, « eHeTUUeCKUl Koy,
«Bupycer», «bakrepunodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIM]a,
OakTepuodaray, «Permkanusa JJHK».

Oo6opynoBanue: moaenu-ammiukanuu «Yasoenue JIHK u Tpanckpumius»,
«buocunTe3 6enkay, «CTpoeHHne KIeTKN», Mojaeab cTpyKTypsl JJHK.

Tema 5. PazMHOXKeHHe U HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii WK, WIM XU3HEHHBIM IUMKI KieTku. MHTepdaza m MUTO3.
[Iporieccrl, mpoTekaromue B uHTepdaze. Perumkamms — peakiuds MaTpUYHOTO
cunte3a JIHK. Crtpoenne XpomMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIunmonaHBIA M TAlUIOMIHBIH ~ XPOMOCOMHBIE  HAOOpHI. Xpomaruabl.
[luTosornyeckre OCHOBBI Pa3MHOXKEHUSI W HWHIAWBUIYAJIbHOIO  Pa3BUTHS
OpTraHu3MOB.

Henenue xierku — muto3. Cragun muto3a. Ilporecchl, npoucxoasiiue Ha
pPa3HBIX CTaIUAX MUTO3a. BHoTOTMYeCKui CMBICIT MUTO3A.

[Iporpammupyemast rubeib KISTKH — alloITo3.

dopMBbl pa3MHOKEHHUSI OPTaHU3MOB: OECIIoioe U moJjioBoe. Buabl Gecrnooro
Pa3MHOKEHHMS: [ICJICHME HAJIBO€, TMOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKE, BEreTaTUBHOE pa3MHOKeHHe. VICKycCTBEHHOE KIOHHUPOBAHHUE
OPraHU3MOB, €r0 3HAYCHUE ISl CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTINYHS OT OECIOIOorO0.

Meiio3. Craguu meiiosa. IIpouecchl, mpoucxXoAsnMe Ha CTaAusIX Meio3a.
[loBenenne xpomocom B Menosze. Kpoccunrosep. buonorndeckuit cmbicin u
3HAYEHHE Meno3a.

['ameTorenes — mporecc 0Opa3oOBaHMS TOJOBBIX KJIETOK Yy JKMBOTHBIX.
[TosoBbI€ kene3bl: CEMEHHUKU M AMYHHKHA. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CrepMaTo30u, SUIIEKJIETKa) — CIEpPMaTOreHe3 U OBOTCHES.
OcoOCHHOCTH CTpOCHHUS SUIEKICTOK H CIepMaro3ouoB. OILIOA0TBOPEHHE.
[TapTeHorenes.

WunuBuayanbHoe pa3Butue (OHTOTe€He3). OMOpHOHAIbHOE pPa3BUTHE
(omOpuorenes). Drambl IMOPHOHAIIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOsieHue, TacTpynsaius, opraHoreHes. IloctomOpuonanbHOe pa3Buthe. THIb
MOCTAIMOPHOHAJIBHOTO Pa3BUTHS: TIpsAMOe, HempsaMoe (JIMYuHO4YHOe). Bimsiaue



Cpensl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpOICTBaA.

Poct u pa3Buthe pacteHuid. OHTOT€HE3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJIUH Pa3BUTH.

JlemMoHcTpanum:

Tabmuupt u  cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHuU3MOB», «JIBoiHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pAacTeHUN», «BererarTuBHOE pa3MHOXKECHUE
pacteHuit», «Jlenenue xkneTku Oaktepuity, «CTpoeHHE TOJIOBBIX KIIETOK),
«Ctpoenue xpomMocoMbl», «Knetounwiii mukiny, «Pemnukanus JHK», «Mwutosn,
«Menosz», «lIpsmoe u HenpsiMoe pa3BuThe», «l'amMeToreHe3 y MICKONUTAIINX U
4yenoBeka», «OCHOBHBIE CTAJIMA OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MHKPOIIPENapaThl «CriepMaTo30u bl
MJIEKOMUTAOLIErO», «SIHIEeKIeTKa MIIEKONUTaIero», «KapruokrnHes B KIIETKax
KOpellKa JyKa», MarHuTHas MOJelb-anIuinkanus «JleneHue KIeTKu», MOIEIb
JTHK, monens metadazHO XpOMOCOMBI.

JlaGopaTopHble 1 IpakTHYeCKUe padoThI:

JlaGoparopnasi padora Ne 3. «HaOmiomenue mMuTO3a B KJIETKAaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOITpEnapaTax.

JlaGoparoprast pabora Ne 4. «l3yueHue CTpOEHHS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HaciieacTBeHHOCTh U M3MEHYMBOCTH OPTaHM3MOB.

[Ipeamer u 3agaun reHeTuku. Micropust pa3BUTHs reHETUKU. PoJib iuTonoruu
¥ SMOpHOJIOTMM B CTAHOBJICHUM TEHETUKHU. BKiiam poccuiickux M 3apyOesKHBIX
yu4€HBIX B pa3BUTHE TE€HETUKU. MeTo/Ibl TEHETUKH (THOpHI0IOTHYECKUH,
HUTOT€HETUYECKHUI, MOJEKYISIPHO-TeHETUUEeCKU). (OCHOBHBIE T'€HETUYECKHE
NoHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAacCIeI0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE [. MeHneneM.
MoHorubpuaHoe CKpeluuBaHue. 3aKOH €IMHO-00pa3us THUOPHUIOB IEPBOTO
nokojeHusd. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pACHICIUICHUS IPU3HAKOB.
I'mnotes3a uncroTsl ramer. [losHOE M HEMOJIHOE TOMUHUPOBAHUE.

JduruOpunHoe  ckpeniuBaHue. 3aKOH  HE3aBUCMMOIO  HacieIOBaHUS
npu3HakoB.  LluToreHernueckue - OCHOBBI  JUTHOPUAHOTO  CKPEUIMBAHUS.
AHanu3upyooniee ckpemnBanue. Mcnoyib30BaHNE aHATU3UPYIOLIETO CKPEIIUBaHUs
JUISI OTIpE/IeTIEHUsI TEHOTUITa OCOOU.

CuenneHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CUEIUIEHHOMY HacJl€JOBaHUIO TeHOB. HapylieHue cuenieHus reHOB B pe3yjbTare
KPOCCHUHIOBEpA.

XpoMOCOMHasi TEOpHS HACTIEACTBEHHOCTH. | € HETHUECKHUE KapTBhl.



['eneTnka mosia. XpoOMOCOMHOE OIpeJesieHre Mmojia. AyTOCOMBI M TIOJIOBbIE
XpOMOCOMBI. ['OMOrameTrHsle W TeTeporaMmeTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLUETUIEHHBIX C ITOJIOM.

M3meHunBOCTh. BHibl NI3MEHUYMBOCTH: HEHACIEACTBEHHAS U HACIEICTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MO M(UKAITMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN sl 1 BapualliOHHAs KPUBas.
Hopma peakumu npusHaka. KoimyecTBEHHBIE M KAYECTBEHHBIE NMPU3HAKH U UX
HOopMa peakiiuu. CBoicTBa MOAM(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBeHHas, WM TEHOTHIIMYECKAas, W3MEHYMBOCTH. KoMOWHAaTHBHAas
U3MEHUYMBOCTh. Melo3 © TIOJIOBOM TMpoIecc — OCHOBAa KOMOWHATHBHOU
W3MEHYMBOCTH. MyTalimoHHas n3MeHYuBOCTh. Knaccudukamus MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. HYacToTa 1 mpuurHbI MyTaruii. MyTtarennsie (pakTopsl.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HacaeAcTBeHHOM n3MenunBoctu H. M. BaBuosa.

BHesinepHast HacneaCTBEHHOCTh M U3MEHUYHUBOCTb.

I'eneruka uenmoBeka. Kapuortumn uenoBeka. OCHOBHbIE METOJ/Ibl T€HETHUKHU
YeJI0BEKAa: IeHEeaJIOTnYeCKUi, OJIM3HEIIOBBIHN, IIUTONCHETUYECKUI, OMOXUMUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOe OIPE/ICIICHUE FEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[11IP-ananu3a. HacrmenctBeHHbIe 3a00JeBaHUS 4YCIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HH ¢ HACJIEJACTBEHHOH MPEApacoIokKEeHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue U TeHepartuBHbie MyTauu. CTBOJIOBbIE KJETKH. [IpUHITUIIBI
3JI0pPOBOTO 00pa3a >KU3HU, TUArHOCTUKH, MPOMUIAKTUKH U JICYCHUS TeHETHUYECKUX
Oomne3Heil. MenuKo-TeHETHUYECKOe KOHCYJIhTUPOBAHUE. 3HAUYCHHE MEIUITMHCKOM
TCeHETUKH B IIPEIOTBPAILICHUH U JICUCHUH TeHETHUYECKUX 3a001eBaHUI YeIIOBEKA.

JleMoHCTpanum:

[loptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumel u  cxeMbl:  «MOHOTHOpHUIIHOE€  CKpeIIMBaHWE W €ro
[IUTOTEHETUYECKAasi OCHOBA», «3aKOH pAaCIICIUIEHUS M €ro IUTOreHEeTHUYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «JlurubpumHoe  CKpelIMBaHUEY,
«lluTomoruyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKPEIIUBAHHS», «Meio3y,
«B3auMojieiicTBE aJJIETIbHBIX TE€HOB», «l['€HeTu4YecKkue KapTbl pACTEHUH,
JKUBOTHBIX W 4YeJIoBeKa», «l'€HeTuka mosa», «3aKOHOMEPHOCTH HaCJIeI0OBaHUs,
CUECIUICHHOTO ¢ ToJoM», «KapHOoTuIbl 4YeIOoBEKa W JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanroHHas W3MEHYUMBOCTbY, «HacnenoBanue pesyc-
dakTopay, «['eHeTrKa rpyImm KpoBu», «MyTalimoHHass U3MEHUUBOCTH».

O6opynoBaHue: MoJeIu-anIuIuKauu  «MOHOTHOPUAHOE CKpEIIUBaHKUEY,
«Henonnoe nomuHuMpoBaHuey», «JlurmbpuaHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKOII U MuUKponpenapaTr <«/pozodumnay (Hopma, Myranuu
(dbopMBI KPBUTHEB M OKPACKH TeMa), repOapuii «I opoxX moceBHOM».

JlaGopaTopHble n IpakTHYecKue padoThI:

Jlaboparopuasi pabora Ne 5. «M3yueHue pe3yabTaToOB MOHOTHOPUIHOTO H
JUTUOPHUIHOTO CKPEUIMBAHUS Y APO30(PHIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopuast pabota Ne 6. «3yuenne moaudukanmoHHON W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHOU KPUBOMN».

JlaGoparopuas padora Ne 7. «AHanu3 MyTtaluil y apo30(uiibl Ha TOTOBBIX
MHUKpOTIpenapaTaxy.

[Mpaktuyeckass pabora Ne 2. «CocraBieHHe U aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkumsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusl Kak Hayka M OpoLecC. 3ap0oXKIEHUE CEIEKIMU U JOMECTUKAIIUS.
Yuenne H. . BaBwioBa o0 T1eHTpax MPOUCXOXKACHUS ¥ MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MpPOMCXOXKAEHUS JOMAIIHUX XKUBOTHBIX. CoOpT,
opo/J1a, IITaAMM.

CoBpemMeHHBbIE METO/IbI CeNIeKITMU. MacCOBbIN M MHAUBUAYAIbHBIA OTOOPHI B
CEJICKIMM pPACTEHUH U KUBOTHBIX. OIIEHKAa 3KCTepbepa. bBIM3KOpOICTBEHHOE
cKkpemuBanue — UHOpuAMHT. Yucras nuHus. CKpellUMBaHWE YWCTBIX JIMHUMH.
I'ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeliuBaHHe — ayTOPUIAMHT.
Otnanénnas tuOpummsanus U e€ ycnexu. VICKYCCTBEHHBIH MyTareHe3 W
MOJIYYeHUE MOJUIUIOUAOB. JIOCTHXKEHUS CEIEKIUU PpACTEHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorusi Kak oTpacib MPOU3BOJACTBA. ['€HHAass HMHXKEHEpHs. ITarbl
co3ganust pexomoOuHantHoM JIHK wu Tpancrennnix opranu3zMoB. Kietounas
uHxeHepus. Kiierounbsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTCHUMU.
KnonupoBanve BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHW3MOB.

Jkojoruyecknue M 3THdeckue  mpobrmembl. MO  —  reHeTrudecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmunpel U cxembl: kKapra «lleHTpBl TPOMCXOXKIEHHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl JOMaIIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuity, «Otnanénnas ruopuausanus», «Padotel akanemuka M. ®. BanoBay,
«Ilomummonausiy, «OOBEKTHI OHOTEXHOJNOTHHY», «KieTouHble KyIbTypbl U
KJIOHUpOBaHUeE», «KoHCTpyrupoBaHUE U MEPEHOC T€HOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TIJI0J0B M KOPHEIIOI0B TUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CeabCKOX035UCTBEHHBIC PACTCHUS Y.



JlaGopaTopHble 1 IpakTHYeCKUe PadoThI:

Okckypcusi «OCHOBHBIE METOABl W JOCTHXKEHHSI CEIEKIIMM PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHH YO CTaHIHIO, IIJIEM CHH YO bepmy,
COPTOMCIIBITATENbHBIM  Yy4aCTOK, B TEIUIMYHOE XO3AKMCTBO, JIAOOPATOPHUIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».



IDTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHUA  IIPOTPAMMBI 11O
bBMOJIOTMN HA  BA3OBOM  YPOBHE CPEIHEI'O  OBIIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBiIMBaIOTCA TpeOOBaHMS K pe3yJbTaTaM
OCBOCHHMSI  OOy4YalOIIMMHUCSA TporpaMM CpeaHero oOmiero  oOpa3oBaHuUs:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX PE3YJIBTATOB OCBOCHHs Ipeamera «buosorus»
BBIJIEJIEHBI CIIEAYIOLINE COCTABIIAIOIIME: OCO3HAHUE O0YYarOUMHCI POCCUICKOM
IPaKIaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOONPEIEICHUID, HaJIM4Yhe MOTHBaMM K OOydeHHro Ouosoruw,
LEJICHANIPABIIEHHOE PA3BUTUE BHYTPEHHUX YOEKACHHA JIMYHOCTH HA OCHOBE
KJIFOUYEBBIX ILIEHHOCTEH W HUCTOPUYECKUX TpaguLMil pa3BUTUS OHOJOTHMYECKOTO
3HaHMS, TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTA LEHHOCTHO-CMBICJIOBBIMUA yYCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa30BaHMUs, HAJIUYME HKOJOTUYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh LIETU U CTPOUTH KU3HECHHbIE TUIAHBI.

JInyHOCTHBIE pe3ynpTaThl OCBOEHUS IpeaMera «bHoJIorus» JOCTUTAKTCS B
€IMHCTBE Y4eOHONM M BOCHHUTATENIbHOM JIESITEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIHTYPHBIMH, UCTOPUYECKUMU U JYXOBHO -
HPaBCTBEHHBIMU IICHHOCTSIMHU, MPUHSITHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
NOBEJCHUA M CHOCOOCTBYIOT MpOLECCaM CaMOINO3HAHMS, CAMOBOCHHUTAHHS U
caMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TO3UIMHM JIMYHOCTH, NATPUOTU3MA,
YBOXEHUS K 3aKOHY M IPAaBOMOPAIKY, YEIOBEKY TPyAa U CTAPLIEMY IOKOJICHHUIO,
B3aMMHOTO YBa)K€HHUs, OEpPEKHOT0 OTHOWICHHUS K KYyJbTYpHOMY HACIEAHIO H
TpaJMIUsAM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickonn denepanuu, NpUpPOAE U
OKpYKarolleu cpexe.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUA y4yeOHOro mnpeamera «buonorus»
JOJKHBI OTPa)kaTh TOTOBHOCTh M CHOCOOHOCTH O0YUYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAILINM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHUM, COOTBETCTBYIOLIUX
TPaJIMLUUOHHBIM LEHHOCTSIM POCCUUCKOr0 OOLIECTBA, PACHIMPEHHUE >KU3HEHHOTO
ONBITA U OIBITA JAEATEIBHOCTH B MPOLECCE PEATU3allMi OCHOBHBIX HAIIPABICHUN
BOCIIUTATEIbHOU EATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUSA:

C(pOPMHUPOBAHHOCTh I'PAXKTAHCKON MO3ULKUN 00YYaIOLIErocs Kak akTUBHOIO H

OTBETCTBEHHOTO YJIEHA POCCUKCKOTO O0IIECTBA;



OCO3HAaHHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U IIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH Y4EOHBIX M TMO3HABATENbHBIX 3aJ]1ad, BBHITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpPENEsATh COOCTBEHHYIO TO3WIMIO TIO OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KH3HU U OOBSICHATH €€;

YMEHHE yYUTHIBATh B CBOMX JIEHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUSA JIIOJIEH C pa3HBIMHU YOEXKIECHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHECHUSA
y4eOHBIX, T[IO3HABATENbHBIX M MCCIEIOBATEIbCKUX 3334, YBaXKUTEIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIOHEHTOB NpPHU OOCYXJICHUU CIIOPHBIX BOMPOCOB
OUMOJIOTUYECKOTO COIeP KaHMUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM JESITENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUA

chOpMUPOBAHHOCTH POCCHICKOM rpaKJIaHCKOH WUJICHTUYHOCTH,
NaTPUOTH3Ma, YBAXKEHHS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunon, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K IPUPOAHOMY HACJIEINIO U ITaMATHUKAM IIPUPOJBIL,
JNOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJT POCCUUCKUX YYEHBIX B CTAHOBIICEHHUE U
pa3BuTHE OWOJIOTMH, TIOHMMAaHHUS 3HAYE€HUS OWUOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOBI, B KU3HU YEJIOBEKA K COBPEMEHHOTO 00IIEeCTBA;

ujeiHas yOexaEHHOCTh, TOTOBHOCTh K CIyKeHHIO U 3amure OTeuecTBa,
OTBETCTBEHHOCTbH 3a €ro Cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUNCKOTO HApOa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO IMOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSIM, CO3JAHUIO0 CEMbH HAa OCHOBE
OCO3HAHHOTO IIPUHATUS LEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUHU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUIA;



MOHUMaHUE YMOIIMOHATBHOTO BO3ICHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B PAa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYeCTBA TBOPUECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHHUs, (POPMHPOBAHMS KYJbTYPbI 310POBbS U
IMOLMOHATBHOTO 0JIArONOJyYHS:

NMOHMMAHUE W pealu3alus 370pOBOro u 0e30macHoro obOpasza KU3HH
(3mopoBoe  mHTaHWE, COONIOJICHUE TUTUEHUYECKUX TMpaBUI W HOPM,
cOamaHCUPOBAHHBIM PpEXUM 3aHATAA W OTHbIXa, pErysipHas Quanyeckas
aKTUBHOCTh), OEpEXKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUSA K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAHUE IIEHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€301acHOTO MOBEJCHUS B CUTYAIIHIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCJE/CTBUIA U HENPUATUS BPEIHBIX MPUBBIYEK (YrmoTpeOaeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHHUS );

6) Tpy10BOTr0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/AY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTb K AaKTHBHOHW JE€ATCILHOCTH TEXHOJOTHYECKOM H COLMAIIbHOM
HAIPAaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JE€ATEIbHOCTD;

UHTEpEC K pa3nuyHbIM cepaM MpopecCHOHATBLHON JEATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  Pealru30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO M CamMoOOpa30BaHUIO Ha
IIPOTSKEHUU BCEH KU3HU;

7) IKOJIOTHY€CKOT0 BOCTIUTAHM S :

HKOJIOTHYECKH IIEIeCO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTHYECKON KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUTAHUPOBAHUSL TIOCTYIIKOB M  OIEHKHM HMX BO3MOXHBIX TMOCIEACTBUN  JUIS
OKpYXaroIieil cpeibl;

OCO3HaHHE TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MpoOJieM U MyTel ux
pelIeHMUS;

CIOCOOHOCTh HCMOJB30BaTh MPHOOpETacMble MPU HM3YUYCHUH OHOJIOTUU
3HAHMSI W YMEHHUS TPU PEIIeHHH NpoO0JieM, CBS3aHHBIX C pPalMOHATbHBIM
IPUPOAOIIOIb30BaHNEM  (COOMIOIGHHE  MpaBWJI  TIOBECHHS B MPUPOJIE,
HAIpPaBJIEHHBIX HAa COXPAHEHHE pPaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, Ornocdephl);



AKTUBHOE HEINPUATHE JCWCTBUM, NPUHOCAIINX BpEd  OKPYKaroIeu
IPUPOAHON Cpe/ie, YMEHHE MPOTHO3MPOBATH HEOIArONMPHUAITHBIE KOJIOTHUECKHE
MIOCJEACTBUS MPEIITPUHUMAEMBIX JEUCTBUN U PEJOTBPAILATH UX;

HaJIMYNE PA3BUTOrO 3KOJOTMYECKOTO MBILIJICHHUS, YKOJIOTMYECKON KYIbTYPHI,
OIbITa JESITENBHOCTH JKOJIOTUY €CKOU HaIlpaBJIEHHOCTH, YMEHHS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOU M COLMAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOUN NIEATEIbHOCTU KOJIOTUYECKOMN
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SA3BIKOBOW M YHMTATEIBCKOW KYIbTYpPbl Kak CpEICTBa
B3aMMOJICVCTBUS MEXAY JIFOAbMU U MTO3HAHUS MUPA;

NOHUMAaHue crenuduku OWOJIOTMH Kak HayKd, OCO3HaHus €€ poju B
GbopMHUpPOBaHUN PAIMOHAIILHOTO HAYyYHOTO MBIIUJICHHUS, CO3JaHUU LEJIOCTHOTO
Ipe/ICTaBIeHUST 00 OKPY)KAIOIIEM MHUPE KaK O €IMHCTBE MPHUPOIbI, YETOBEKa U
oOmiecTBa, B TMO3HAHWW NPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHud MpodiieM
COXPAHEHUs IPUPOJHOTO PABHOBECHS,

yOXKAEHHOCTh B 3HAYMMOCTH OMOJOTHHU I COBPEMEHHOW ITMBUIIU3AIINU:
obOecriedyeHNs] HOBOTO YPOBHS PAa3BUTHUS MEIUIIMHBI, CO3/JaHUE TEPCIIEKTUBHBIX
OMOTEXHOJOTUH, CIIOCOOHBIX  peliaTh PECypCHble  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, IMOMCKA MyTeH BhIXOAA U3 TTI00ATBHBIX SKOJOTUYECKUX MPOOIIeM U
oOecrieyeHus  Tepexoja K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAILHOMY
UCIOJIb30BAHUIO TPHUPOAHBIX PECYpCOB W (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OWMOJOTHYECKUX 3HAHUM B IENAX
MOBBIIICHUS OOMIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTAaBHOW 4YacTu (DYHKIIMOHATBLHON IPaMOTHOCTH OOydaromuxcsi, GopMHUpPyeMOit
IPU U3y4E€HUU OMOJIOTHUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM UCMOJb30BaTh IMOJIydaeMble 3HaHUA JUIsl aHaiu3a W
OOBSICHEHUS SIBJICHUN OKPYXAIOIIEro MUpa M MPOUCXOASIINX B HEM MU3MEHEHHH,
yMEHHE JIeNaTb OOOCHOBAaHHBIE 3aKJIOYEHUSI HAa OCHOBE Hay4yHBIX (AKTOB U
MMEIOLIMNXCS JAHHBIX C LEJbI0 MTOJIYYEHUS JI0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIb30BATh OWOJIOTHYECKUE 3HAHUS s
pelieHus MpoodJieM B pealbHbIX KU3HEHHBIX CUTYaIUsIX;

OCO3HAaHUE IEHHOCTH HAY4YHOU JE€ATEIbHOCTH, TOTOBHOCTh OCYILIECTBIISThH
MIPOEKTHYIO U UCCIIEI0OBATENBCKYIO IEATENIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO M|
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHWU MO OWOJIOTMH B
COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE Pe3ylIbTaThl OCBOCHUS y4eOHOro mpenMera «buomorusy
BKJIFOYAIOT: 3HAuMMble s (OPMHPOBAHUS MHUPOBO33PEHHUS O0Y4arOLIUXCS
MEXIUCIUITMHAPHBIEC (MEKIPEIMETHbIC) OOIIEHAYUYHbIC MOHSATHS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(UKY METOAOB IO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELLECTBO, SHEPIHs, SBJIECHUE, MPOILIECC,
CUCTEMa, HAYYHbI (paKT, IPHUHIIMI, TUIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsS,
UCCIIEOBAaHUE,  HAONIOJEHUE, HU3MEpPEHHE, ODKCIEPUMEHT U  JAPYIHX),
yHUBEpCallbHble y4eOHble JecTBUsS (IIO3HABaTENbHbIE, KOMMYHHUKATHUBHEIE,
pEryJIATUBHBIE), o0ecIeunBaoIIe (bopmHpoBaHue (b YHKLIIMOHAIBHOM
IPaMOTHOCTH M  COLMAIBHOW KOMIIETEHUMH OOYyYarolHUXcsi, CHOCOOHOCTh
oOyuarommxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCLUILIMHAPHBIE,
MHUpPOBO33PEHUYECKME 3HAHWSA W  YHHUBEpPCAIbHbIE ydeOHbIE JIEHCTBHUA B
ITO3HABATENBHOM U COLIMAIIbHON IPAKTHKE.

MeranpeMeTHbIE pe3yabTaThl OCBOEHUS MPOTrpaMMbl CPEAHErO OOIIEro
00pa3zoBaHusl JOJIKHBI OTpaXkKaTh:

OBaanenne YHHBeEPCAJIbHBIMU yueOHBIMU NMO3HABATeJbHBIMHA
AeUCTBUAMM:

1) 6a30oBble JOrHYecKHe TeHCTBHS:

CaMOCTOSITEILHO  (OPMYIUPOBATh M aKTYalM3UpOBaTh  MpoOiieMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEHUMM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILIECHUS
(aHanm3a, cCMHTE3a, CpaBHEHUs, KilaccuuKamuu, 0000IEeHNs), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIAEIATh MUX XapaKTePHbIE MPU3HAKHU, YCTAaHABIUBAThH
CBSI3M C IPYTUMH MOHATUSIMH );

ONpEAENATh LEIH JACATENIbHOCTH, 337aBas MapaMeTpbl W KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI IEATEIHOCTH C OCTABJIEHHBIMU LEJISIMU;

UCTOJIb30BaTh OMOJIOTUYECKUE TIOHATHUS U1 OOBACHEHHs (PAaKTOB M SIBICHUMN
YKUBOU ITPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKIEHHS (MHIAYKTUBHBIE, JAEAYKTHBHBIE, IO
AHAJIOTWHN ), BBISABIATH 3aKOHOMEPHOCTH M IMPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHBIE cpencTtBa A IIPEICTABIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOILIEHUH B M3y4aeMbIX OHMOJIOTHYECKHUX OOBEKTax, a



TaKkK€  MPOTHBOPEYHMM  Pa3HOTO  pOJA,  BBIABICHHBIX B Pa3lIMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabarbiBaTh IUTAH pEUIEHUS MPOOJIEMBbl ¢ y4ETOM aHaIu3a MMEIOIIUXCS
MaTepUaTbHBIX U HEMAaTePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIE TETLHOCTD, OI[EHUBATh COOTBETCTBUE PE3YyIHTATOB
IEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBHUI J1€ITETbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH padOTy B  YCJIOBHSX  PEaIbHOTO,
BUPTYaJIBLHOTO M1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 06a30BbIe HCCIEI0BATEIbCKHIE NeHCTBUS:

BJIQ/ICTh HABBIKaMU Y4€OHO-MCCIEA0BATENHCKON U IPOEKTHON JIeSITENLHOCTH,
HaBBIKAMHM  pa3pellieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSATEILHOMY ITOMCKY METOJIOB PEIICHHS MMPAKTUICCKUX 33124, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh PAa3JIMYHbIC BHJBI JIEATEILHOCTH MO TMOJYYECHHUIO HOBOTO
3HaHMSI, €r0 HWHTEpIpeTaluyd, NPeoOpa3oBaHUI0 M NPUMEHEHHIO B y4eOHBIX
CUTYallUAX, B TOM YU CJIE MIPU CO3/IaHUU YUE€OHBIX U COIIMATIbHBIX MPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIIJICHHS, BIaIETh HAYYHOH TCPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMHA U METO/IAMH;

CTaBUTh H (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOU
JESITEIbHOCTU U )KU3HEHHBIX CUTYAITUSX;

BBISIBJISITH  TPUYMHHO-CJICJCTBEHHBIC CBSI3W WM aKTyalH3UpOBaTh 3a1ady,
BBIJIBUTaTh THUIIOTE3y €€ peIIeHUs, HaXOIUTh apryMEHTBI IS JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHUI, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS,

aHAJTM3UPOBATh TMOJYYCHHBIE B XOJE pEIICHHS 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIeJICHANPABICHHBIA IMOMCK TMEpPeHOoca CPEJCTB W CIIOCOOOB
JCUCTBUS B MTPO(ECCHOHATILHYIO CPEY;

yMETh TIEPCHOCUTHh 3HAHHS B TIO3HABATEILHYIO M TMPAKTUYECKYIO o0iacTu
KHU3HEICATCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJEH, MpeIiararb OPUTHHAIBHBIC MOJXObI U PEIICHUs,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) pa6ora c undgopmanueii:

OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX WH(MOpMAIIMHU (TEKCTE y4eOHOTO
nocoOus, HAYJIHO-TIONYJSAPHOW JUTEparype, OHONOTHYECKUX CIOBapsAX U
CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTEe), aHAIM3UPOBAThH



uHGOPMAIINIO PA3IMYHBIX BUJIOB U (DOPM MpeCTaBICHUs, KPUTUIECKU OLICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

dbopMyIHMpOBaTH 3aMPOCHl U MPUMEHSITh PA3NIMYHBIE METOJbI MPU TIOUCKE U
oTbope OmosornuecKkoi MHGOPMAIIUU, HEOOXOUMOM I BBITIOJIHEHUS YICOHBIX
3aay;

npUOOpeTaTh ONBIT KCIOJIb30BaHUA HUHPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJB30BAHUS PA3TUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTHUMalbHYI0  (opMy  TpelcTaBiIeHUs
ouonornvyeckoit uHbopmaruu (CXembl, rpaQuKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU
H Ipyroe);

UCIOJIb30BaTh HAy4YHBIM S3bIK B KaueCTBE CpEICTBa Mpu padboTe C
ouosiornyeckoil WHQpOpMAIMEe: TPUMEHATh XHMHUYECKHE, (U3UUecKue W
MaTeMaTHYeCKUe 3HAKU M CHUMBOJIBI, (QopMyIbl, abOpeBUaTypy, HOMEHKJIATYpPY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISITHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pACIIO3HABaHWS W 3alIUThl  WH(pOpPMAIIUH,
UHGOPMAITMOHHON 06€301aCHOCTH JINYHOCTH.

OBiaseHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHM J1€/iCTBUSIMHU:

1) o0meHue:

OCYILIECTBIIATh KOMMYHUKAITUU BO BCEX cepax KU3HH, aKTUBHO Y4aCTBOBATH
B JIMAJIOTE WJIM JAUCKYCCUU IO CYIIECTBY OOCYXJTaeMoi TeMbl (yMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CY)KICHUS OTHOCHTEIHHO BBIMTOJIHEHUS TIpeIaraeMoiu
3a/la4uM, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMHA JPYrHUX YYACTHUKOB
JIMaJIora WA JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHUs, TOHWMATh 3HAYEHUE
COLMANBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBCHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETb CMSITYaTh KOH(DIUKTHI U BECTU MIEPETOBOPHIL;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU OOIIEHHSI ¥ B3aWMOJCHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTHX JIFOJICH, IPOSBISATh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOpPEKTHOU (hopme (hopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS 1eATEIbHOCTb:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHAWBUIYabHON
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOACHCTBYSI PU PEIICHUH YIeOHOM 3a1a4H;

BHIOMpAaTh TEMAaTUKy U METOIbl COBMECTHBIX JCHCTBUH € Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTHBA,;



OpUHUMATh II€TM  COBMECTHOM  JIESITENIbHOCTH, OPTaHM30BBIBAaTH |
KOOPJAWMHHUPOBATh JEHUCTBHUS MO €€ JOCTHAKEHHUIO: COCTABJIATH IUIAH JIEHCTBHM,
pacnpeneisTh poiau ¢ Y4ETOM MHEHHM YYaCTHHUKOB, OOCYXKIAaTh pE3YJIbTaThl
COBMECTHOM PabOTHI;

OIICHUBATh KA4YEeCTBO CBOETO BKJIaJa M KaXJAOTO yYaCTHHKA KOMAaH/bl B
oOmuit pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npenaratb HOBBIE TIPOEKTHI, OILIEHWBATh UJEU C TIO3UIMU HOBH3HBI,
OpUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATEIrMYECKOE TIOBEACHHE B PA3IMYHBIX
CUTYaIlUAX, IPOSBIATH TBOPUECTBO M BOOOpaKEHUE, ObITh MHUIIUATABHBIM.

OByaieHre YHUBEPCATbHBIMHU PEryJISITUBHBIMHU AeHCTBUAMM:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISBIICHUS NpoOJieM U HX
pElIeHHs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HA OCHOBE OWOJOTUYECKMX 3HAHUW IIeJIeBble M CMBICIIOBbIC
YCTaHOBKHU B CBOMX JEHCTBUSAX M MOCTYIKAaX MO OTHOIICHHUIO K JKUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIISTh MO3HABATEIBHYIO JIESTEIbHOCTD, BBISBISATDH
po0sieMbl, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1aul B 00pa30BaTeIbHON
JESITENIbHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIBHO ~ COCTaBIIATh IUIAH pEHIEHUS MpoOJIeMbl ¢  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTEHU;

JTaBaTh OIICHKY HOBBIM CUTYAIIUSIM;

pacIUpATh paMKH Y4eOHOTO ITpeAMETa Ha OCHOBE JIMYHBIX MPEOYTECHUM;

JIeNlaTh OCO3HAHHBIA BBIOOpP, apryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD
3a pPEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOW HPYAUIIUA B
pa3HbIX O00JIaCTAX 3HAHUM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTH KOPPEKTUBBHI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIQJIETh ~ HABbIKAMM  TIO3HABATEIbHOM  peQIeKCMM  Kak  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUIA U MBICIHUTEIbHBIX TPOIECCOB, HMX PE3YyIbTaTOB H
OCHOBaHHUM, MCIOJB30BaTh NPUEMBI PeQIIEKCUU IS OI[EHKU CUTYyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBaTh PUCKU M CBOEBPEMEHHO IPUHUMATH pPEHICHUS M0 HUX
CHU)KCHHIO;



[IPUHUMATh MOTHUBBI M AapPryMEHTBhl APYIUMX I[PU aHaIu3€ pe3yJbTaToOB
JEATEIIbHOCTH;

3) npuHATHE CedsI ¥ APYTHUX:

NpUHUMATh ce0s1, TOHUMAasi CBOM HEJAOCTATKHU U JIOCTOUHCTBA,

[IPUHUMATh MOTHUBBI M AapPryMEHTBHl APYIUX IPU aHaIU3€ pe3yJbTaToOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JAPYIUX Ha OMHOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOrO YEIOBEKa.

IMPEIMETHBIE PE3YJIbTATbHI

[lpenmerHbie pe3ynabTarbl ocBoeHHs nporpamMmbl COO mo Ouosiornn Ha
0a30BOM YpOBHE BKJIIOUAIOT crienupuueckue 1 yueoHoro npeamera «bruoaorus»
Hay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBHI MO OCBOCHHIO, HHTEPIPETAIIUH U
peoOpa30BaHUIO 3HAHUMN, BUABI JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUW B Pa3NUYHBIX yYEOHBIX CHUTYaIUsIX, a TaKKe B pEaTbHBIX
KU3HEHHBIX CUTYyalUsAX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpenMerHbie
pe3yabTaThl NPE/ICTABIEHBI 110 roJjaM 00y4EeHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOTO Tpenmera «buonorus» ¢ 10
Kacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUHN O MECTE U POJIK OMOJIOTUU B CHCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHUUA COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTUHBI MHpa U HAyYHOIO MHUPOBO33PEHUS, O BKJIANE POCCHUICKUX H
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTHH, (PYHKIIMOHATILHON
IrPaMOTHOCTH Y€JIOBEKA I PELICHMS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBAaTh COJIEP)KAHHE OMOJOTMYECKUMX TEPMHUHOB M MOHSATHIA:
KU3Hb, KJIETKA, OpraHu3M, wmeTaboim3M (0OMEH BEIIECTB W TpEBpaIlcHUE
DHEPrUM), TOMEOCTa3 (CaMOPEryIsILMs), YPOBHEBAsT OpPraHU3alUsl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHHE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U
pa3BUTHE;

YMEHUE u3Jlaratb OHOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, LEHTpajlbHas JOrMa MOJIEKYIsapHOM Ouonorun), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (0 meHTpax MHOTOOOpa3us U
IPOUCXOXKIEHUS KyJIbTYpHbIX pacteHuil H. V. BaBunoBa), onpenensiTe rpaHULb
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIaJETh METOJJaM/ Hay4YHOTO MO3HAHUS B OMOJIOTHH: HAOMIOIEHUE U
ONMCAHHUE KUBBIX CHUCTEM, IPOLECCOB U SIBICHUM, OpPraHU3alUs U IMPOBEJCHUE
OMOJOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBU)KEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHMOCTH MEXKIYy HCCIEAYEMbIMU BEJIMYMHAMH, OOBSCHEHHE NOJY4EHHBIX



pe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNiaTh BBIBOJIbI HA OCHOBAHUH MOJYYE€HHBIX PE3yIbTaTOB;

YMEHHE BBIJICNIATh CYIIECTBEHHbIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIeCCOB: OOMEHa BEIIECTB M NPEBpAIllEHUs IHEPTUU B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO0 M DSHEpPreTuyeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOZAOTBOPEHUSI, PA3MHOXKEHHS, HWHIUBUIYAILHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJTYYEHHBbIC 3HAHUS JJIsi OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, VISl NIPUHATUSA NPAKTUYECKUX PELICHUN B MOBCEIHECBHOU
KHU3HU C LEeJIbl0 oOecrieyeHusi Oe30MacHOCTH CBOErO 3/I0POBbS U 3J0POBbS
OKPYXAIOIIUX JIFOACH, COOMIOIEHUSI HOPM IPaMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH
NPUPOAHON Cpefle, TMOHUMaHHE HEOOXOIUMOCTH HCIIONIb30BAHUS JIOCTHXKCHHIM
COBPEMEHHOM ouonoruu U OMOTEXHOJIOTUH  JUIsi  PaIMOHAIBLHOTO
IPUPOAOTIOIH30BAHUS;

YMEHHE pellaTh dSJEMEHTapHble TEHETHMYECKUEe 3a7aud Ha MOHO- U
TUTUOPHUIHOE CKpEIIMBaHUE, CIEIJIEHHOE HacleI0BaHUE, COCTABIISTh CXEMBbI
MOHOTHOPUTHOTO CKpEIIMBAHUS JI MPEJCKa3aHUsi HAcIeAOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBITIOJNHATH JAOOpaTOpHbIE U NpPaKTUYECKHE paldOoThl, COOMIOIATh
npaBuiia pu paboTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHHBAaTh M HWHTEPHPETUPOBATh HH(OpMALINIO
OMOJOTUYECKOTO COJEp)KaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(OpMaIMY, HAyYHO-TIOMYIISIPHbBIE
MaTepuaibl), ATUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBAHUM B OHOJIOTHUH,
MeIUIHE, ONOTEXHOIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000112 Ouosornueckyro UHGOpPMAIMI0 U3 HECKOJIbKUX HWCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUWHBIN anmapar OHOJIOTHH.

[IpenMerHbie pe3ynabTaThl OCBOEHUsI ydueOHOTO Tpenmera «buonorus» ¢ 11
Klacce NOHKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHUCTEME HAY4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKJA/E€ POCCHUICKUX H
3apyOeKHBIX YyUEHBIX-OHMOJIOTOB B pa3BUTHE OWUOJOTHH, (PYHKIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHE PACKpBhIBaTh COJIEp’)KaHUE OMOJIOTUYECKHX TEPMUHOB M TOHSTHIA:
BU/I, TIOMYJISIMS, TeHO(POH I, IBOJIOLHNS, IBIKYIIUE CUIIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BUI000pa3oBaHUE, HKOJIOTHYECKHE (DAKTOPHI,



DKOCUCTEMA, TMPOJYIIEHThI, KOHCYMEHTBI, PEIYIEHTbl, IENU MHUTaHUS,
HKOJIOTHYECKas TMpaMuia, OMoreoreHos, onocdepa;

YMEHHE u3JlaraTb OHOJOTHYECKHE TeOopuH (IPBOJIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOPHUS DBOJIOIMH), 3aKOHbI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoxacrsa K. M. bapa, uepenoBaHus r1aBHbIX HalpaBICHUN H
nyreir sBomonnu A. H. CeBeproBa, yuenusi o 6uochepe B. W. Bepnaackoro),
OTPEENATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM,;

YMEHHE BIAJIETh METOJaMHU Hay4HOTO TIO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OMHCAHMUE >KUBBIX CHUCTEM, MPOIECCOB M SBICHHUM, OpraHu3aius U IMPOBEICHHE
OMOJOTUYECKOTO  DKCIIEPUMEHTa,  BBIJIBUJKCHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTA MEXKIY HCCIECIYEMbIMU BEIUYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pe3yJabTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHSTHHI, TEOPUH M 3aKOHOB, YMEHHE
JIeNiaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE TPU3HAKU CTPOCHHSI OHUOIOTHYECKUX
OOBEKTOB: BHUJIOB, NOMYJSLUNA, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYILEHTOB,
OMOTEOIEHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIECACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHMsI, MPHUCIIOCOOIEHHOCTH
OpraHW3MOB, JIEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MbI, IIEpeHOCca
BEIIECTB M IIOTOKAa JYHEPrUU B HKOCHUCTEMAX, AHTPOTNOTEHHBIX H3MEHEHHH B
HKOCUCTEMaX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXMMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJTYYEHHBbIC 3HAHUS JJIS1 OOBSICHEHUS OMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUM, JUISI MPUHATHUS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C I1eJpl0 oOecrnedyeHuss Oe30MacHOCTH CBOETO 3J0POBbS W 3/10POBbS
OKPYXaIOIIUX JIFOAEH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUSI B OKPY>KAIOIIEH
NPUPOAHON Cpefle, TOHMMaHHE HEOOXOIUMOCTH HCIIONIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOM OMOJIOTUHU ISl pallMOHATBHOTO MPUPOIOTIOIb30BAHNUS;

YMEHHE PElIaTh AJIEMEHTapHbIe OMOJIOTUYECKUE 3a]]a4l, COCTABIIATh CXEMBI
MEPEHOCa BEIIECTB U DHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUS );

YMEHHE BBITIOJNHATH JTA0OpPATOpHBIE W MpPaKTUYECKUE paboThl, COONIOAATH
npaBuja Ipu pabore ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KpPUTUYECKH OIICHHBAaTh M HWHTEPHPETUPOBATh HH(OpMALIUIO
OMOJOTUYECKOTO COJEp)KAHWS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(MOpMaIMU, HAyYHO-TIOMYJISIPHbIE
MaTepuasbl),  paccMarpuBarh  TJIOOAIbHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHbIE NHUCHMEHHBIE U YCTHBIE COOOIICHMUS,
0000112 Ouosiornueckyro UHPOpPMaII0 U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUWHBIN anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBO yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/n P Kontpoabnbie | IIpakTuyeckue (mupp )
NporpamMmal Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchl
bubmunorexa LIOK
1 b 2 0.5
HOTIOTHA KaK HayKa https://m.edso00.ru/7f41¢c292
2 ’KuBbIie CHCTEMBI M X OpTaHU3AIIHS 1 Bubmorexa HOK
p H https://m.edso0.ru/7f41¢c292
3 XVWMHUUYECKUN COCTaB M CTPOCHUE KIIETKH 8 1 Bubmmorexa HOK
https://m.edso0.ru/7f41c292
4 KuzHenesareIbHOCTh KICTKH 6 bubmmorexa OK
https://m.eds00.ru/7f41¢c292
5 PasmHoOXeHne 1 HHAMBUIYaJIbHOE Pa3BUTHE 5 1 bubnuorexa HOK
OpraHU3MOB https://m.eds00.ru/7f41c292
6 HacnenctseHHOCTE M M3MEHUYNBOCTD 3 15 bu6moteka [IOK
OpraHM3MOB ' https://m.edso0.ru/7f41¢c292
; Cenexuus opranu3mMoB. OCHOBBI 3 bubnuorexa [IOK
OMOTEXHOJIOTUHU https://m.eds00.ru/7f41c292
bubmunorexa LIOK
P 1
8 C3CPBHOC BpeMit https://m.edso00.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 0 4
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IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KonnyecTBo yacos DJIEeKTPOHHBbIE
uudpossie
Ne i/ Tema ypoka Konrpoasubie | IlpakTuyeckue op
Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
bubmuoreka LIOK
1 buonorus B cucteMe Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertozpl MO3HAHUS KUBOW IIPUPOJIBI.
) [TpakTunyeckas padora Ne 1 1 05 bubnuoreka [JOK
«Mcnonp30BaHUE pa3IUYHBIX METO/IOB MPH ' https://m.eds00.ru/863e6122
W3YYCHUH OMOJIOTHIECKUX OOBEKTOBY
3 buonornueckue cucteMbl, IPOLIECCHI U UX 1 bubnuotexa [IOK
U3y4eHUe https://m.eds00.ru/863e6564
4 XUMUYECKUM cOocTaB KJIeTKU. Bona 1 bubmuoreka [IOK
MHHEPaJIbHbIE COJIU https://m.edso0.ru/863e674e
b K
5) benku. CoctaB u cTpoeHne O0EIKOB 1 nomiorexa LO
https://m.eds00.ru/863e6b72
®DepMeHTHl — OUOIOTHYECKUE
katanuzaTopsl. JlabopaTopHas padora Ne 1
N bubmuorexa [IOK
6 «3yueHne KaTaIuTHYECKON aKTUBHOCTU 1 0.5
https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTayas3bl)»
bu6mmoreka [IOK
7 VYrneBoasl. Jlunuaet 1
g g https://m.eds00.ru/863e6870
8 Hyxneunosble kuciaotsl. ATO 1 bubmmorexa TIOK

https://m.edso0.ru/863e6d5c
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https://m.edsoo.ru/863e674e
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I/ICTOPI/IH " MCTOJbI U3YUCHUS KIICTKH.

bubmuoreka LIOK

9
Knertounas Teopus https://m.eds00.ru/863e6e88
10 KieTka Kak 1eI0CTHAs )KUBasi CUCTEMA
CrpoeHue 3yKapuoTHUECKOU KIETKH.
JlaGopaTopHast pa6ota Ne 2 «3yuenue
. bubmuoreka [IOK
CTPOCHUS KIJIETOK PACTCHHA, )KUBOTHBIX,
1 rpuOOB U OaKTEpUi 1107 MUKPOCKOIIOM HA 05 hitps://m.eds00.ru/863e6f0
p p A P https://m.edsoo.ru/863e716c¢
TOTOBBIX MUKpOIIpEIapaTax 1 ux
OITHMCaHHUE)»
bub OK
12 OOMeH BeIeCcTB UiIH META00IN3M nomorexa I1
https://m.edso0.ru/863e766¢
13 dortocunTe3. XeMOCHHTES buGnnorexa LHOK
https://m.edso0.ru/863e7c98
bubmuorexa [IOK
14 9 i 00
HEPTCTHACCKIT OOMEH https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KJIETKH. JleneHne
kietku. Mutos. Jlabopatopnas padora Ne 3
bu6mmorexa [IOK
15 «HaOmronenre MuTO3a B KJIETKaX KOHYMKA 0.5
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKPOTIpEerapaTax»
16 buocunTes O6enka. Peakiust MaTpuaHOTO bubmmoreka [TOK
CHUHTE3a https://m.edso0.ru/863e796e
bubmuorexa [IOK
17 T —0 o
PAHCILIA HOCHITES bEJka https://m.edsoo0.ru/863e796e
bu6nmorexa [IOK
18 H —
CICTOUHBIE (OPMBI KU3HH — BHPYCHI https://m.eds00.ru/863e7540
bubnuorexa [IOK
19 DopMbl pa3MHOXKEHUS OPTraHU3MOB https://m.edso0.ru/863e81b6

https://m.edso0.ru/863e831e
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bu6mmoreka [IOK

20 Meito https://m.edso0.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJTOBBIX KJIETOK.

91 OmnonotBopenue. JlabopatopHast pabora Ne 05 bubmmoreka [TOK
4 «M3ydeHue cTpoeHus MOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpenapaTax»

22 WNuauBuiyabHOE pa3BUTHE OPraHU3MOB Bubnuorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTnka — HayKa O HaCIIEACTBEHHOCTH U bubnnorexa [IOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAaHUS bubmmoreka [TOK
pU3HAKOB. MOHOTHOPUTHOE CKPEIMBAHHE https://m.eds00.ru/863e8878

o5 Jurubpunnoe ckperyBanue. 3aKoH bubmuorexa [JOK
HE3aBHUCUMOI'0 HAcJIeJ0BaHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CuemnieHHOe HacleI0BaHUE MPU3HAKOB.

JlaGopaTopHast pa6ota Ne 5 «M3yuenue BuGmiorexa LIOK
26 pe3yJIbTaTOB MOHOTHOPUTHOTO U 0.5
https://m.eds00.ru/863e8¢60
JUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(DHIIBI
Ha TOTOBBIX MUKPOIpEnapaTax»

97 I'enetuka nona. HacnenoBanue npu3HaKkoBs, bubnmnorexa [JOK
CILIEIJIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
HN3smenunBocth. HeHacnencTsenHas
n3MeH4YMBOCTh. JlabopaTopHas pabdora Ne 6.

28 N3yuyenne Mou(puKaMOHHOM 05 bubnuorexa [JOK
W3MEHYHUBOCTH, MOCTPOCHUE https://m.edso0.ru/863e8efe
BapHaI[MOHHOI'O PsiJia U BapUallMOHHOMN
KpUBOW»

29 HacnencteenHas U3MEHYUBOCTb. 0.5 bubmorexa LIOK

https://m.edsoo.ru/863e8efe
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JlabopatopHuas pabota Ne 7. «AHanu3
MYTaIMi y 1po30(HIIbI HA TOTOBBIX

MUKPOTIpEIIapaTax»
30 I'eHeTnka yeaoBeka 1 bubmorexa IOK
https://m.eds00.ru/863e8d78
Pesepeublii ypok. O600IIeHHE 110 TEME
31 «HaciencTBEHHOCTh M U3MEHUYUBOCTH 1
OpPTaHU3MOBY»
bubmmorexa [IOK
32 (Cenexums kak Hayka u npouece . https:// m.edso;l. ru/863e9214
33 MeToabl U JOCTUKEHUSI CEIEKIIUU PACTCHUMN 1 bubmuoreka [IOK
U >KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHonorus kak oTpacib pOU3BOJICTBA 1 Bubmuorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

* buoJsorus, 10 knacce/ B.b. 3axapos , C.I'. MamontoB, H.. Connn, E.T.3axapoa
Beprukaib

METOAUYECKHUE MATEPUAJIBI JIUIS1 YUUTEJA

A.IO.Honuesa. A.B.Toprasos. buosorus B cxemax u tadmuax JKCMO Mocksa. 2012 r
I'. 1. Jlepuep. buonorus. Ilonnsiii cnpaBoynuk A1s noaroroBku k E I' 3. M. Actpean
2012 r

I'oroBuMmcs k EI'D. O0mas 6uosnoruss M [Apoda 2012 r

EI'D 2012 r. buosaorus. M. Actpeas 2012r

EI'J. O6mas 6uosiorusi. KonrposabHbie n3mepureabHbie MaTepuabl M IIpocBemenne
2012 r

N.P. Myxamen:xkanoB. Macrepckast yuuressi « Tectsl, 3a4ersl, Oammnonpocs! 10-11 knace»
M «BAKO» 2007 r

O6mas ouosorus: Yueonuk / Ilox pen. Koncrantunosa B.M.. - M.: Academia, 2018. -
704 c.

Boponuos, H.H. buonorns. Oomas o6uosiorusi. 10-11 kiacepi: YueOHUK A1

o0 eodpasoBaTebHbIX yupesxkaeHuii: bazosbiii yposens / H.H. Boponuos. - M.: IIpocs.,
2022. - 304 c.

Jeitma-Cuonnnkas, M.A. O0masi 1 caHUTApHAS. MUKPOOMOJIOTHS ¢ TEXHUKOM
MHUKPOOHOJIOTHYeCKUX Uccaea0BaHnil: YuyeOHoe nmocoome / ML.A. [leiimna-CuoHnukas. -
CII6.: Jlanb, 2022. - 588 c.

3axapos, B.b. Pa6ouas Tterpaab no oduieii 6mosorum: 10-11 kaacc: k: Yueonuxy B.b.
3axaposa, A.I'. Mycrapuna, B.U. CuBoraazosa, H.M. YUepnosoii "O0mas 6uosiorus. 10-
11 kaacc" / B.b. 3axapos, E.T. 3axapoBa, A./l. Kyiaes, B.U. CuBoria3os. - M.: Jk3ameH,
2.-157c.

T A JloBkoga. [ToaroroBka k oJumnuaaam no omosoruu 8-11 kiaaccos. M Aiipuc-npecc
2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
www.informika.ru - anexTponnsiii yueonuk "buoaorus" (Bep. 2.0 - 2000) u3 uukiaa
"O0yuaronue JHIUKIONe MU . - YUeOHbIN Kypc, KOHTPOJIbHbIE Bonpockl. (Kak
nmoJiL30BaThes - cM. "'Ilomomb".)

www.college.ru - paszaen "OTkpbITOro Kosexxka'" no buosorun. Yuedonuk, moaesnu, On-
line TecTsbl, yunTe/o.

www.skeletos.zharko.ru - "OnopHo-aBuratejibHasi cucTeMa 4ejioBeka'.
Oo0Opa3oBaresibHbIN caiiT mo npeaMety buosorusi, kypc Yesosek. CtpoeHue ckeJiera.
Mpbimeynasi cucrema. Kak 31o padoraert. IIpuiioxkennsi: 2 CKeJIeTHbIX JHIUKJIONEHH;
JJIS1 YYUTEJIA - YPOKH, J1a00paTOpHbIe, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buosiorus ot Jlansl. HoBocT 1 0030pbI no
ouoJioruu, 3xoJoruu. [lpodsems! u Teopun. EcTh TeMaTHUYECKHE BHINYCKH, oTOrajIepeu,

Ouorpaum BeJJMKHMX YYE€HBIX, CIIELCI0BAPb.

www.bio.1september.ru - nas yuureseii "SI uay Ha ypok buosorun". CtaThu no:
Bboranuke, 3o00g0run, buogorun - Yeaosek, O0mieii 0moaoruu, IK0J0ruH.

www.bio.1september.ru - razera "buoJiorus" (MeIy BbIX0I0M OYepeaHOr0 HoMepa



razeTbl M NMOSIBJICHUEM MOJHOTEKCTOBOI BePpCHUU HOMepa Ha caiiTe YCTAHOBJIEH I010BOil
HHTEPBAJI)

www.kozlenkoa.narod.ru - 3ror caiit Koznenko A.T'. - npenoaaBaTeJisi ¥ JJIst
npenojaaBareJiei, 1151 TeX, KTO YYUTCS ¢aM M YYUT APYTrHX; OYHO U JHCTAHIHOHHO,
OHMOJIOTHH, XUMHH, APYTHM MPEIMETAM - ¢ IOMOIIbI0 KOMIIbIOTepa 1 UHTEpHeT.

www.nsu.ru buoJiorusi B Bonmpocax u 0TBeTax - y4eHble HOBOCHOMPCKOro AKajgeMropojaka
0TBEYaI0T HA BONPOCHI CTAPIIEKJIACCHUKOB.

www.websib.ru - paszaen "buosiorus' HoBocudupckoii od0pa3oBaTeIbHO# ceTH.
IMoa6opka MaTepHAaJIOB H CCHLIOK (MPOrPaMMBbl, IPOEKThI, MATEPHAJIBI Y YPOKY,

aduTypHueHTy).

www.nrc.edu.ru - "BuoJiornyeckasi KapTuHa Mupa' - pasjieli JJIeKTPOHHOI0 y4eOHnKa
"KoHuenuuu coBpeMeHHOro ecrectBo3HaHusA'". KoHuenuuu npoucxoxkaeHust sKUu3Hu 1
Teopuu 3Boonnu. (Ilepexox mo cecouike BHU3Y ''lanee...".)

www.floranimal.ru - "FLORANIMAL - pacTeHusi u :;kuBoTHbIe" Kak 3HIHKIONETHS.
(O0bem napopmannu Bneyatmisier.) BeiopaTs 0yKkBy, 0TKpoeTCs CTPAaHULA € ABYMS
00JbIIMMH KOJIOHKAMHU Ha3BaHuii: PacTtenns n ’KuBornble. BbiOuMpaem no Ha3BaHuio -
OTKpbIBaeTCs onucaHue u ¢poro.

www.filin.vn.ua - "®uimH" - NJTIOC TPUPOBAHHAS JHIIMKJIONEUs ;KUBOTHBIX. K
COKAJICHMIO He BCce pa3jiesibl rotoBbl. Onucanus u ¢gororpadpum.

www.nasekomie.h10.ru "HacexoMbie'" O HACEKOMBIX /1M HIKOJLHUKOB - OMMUCAHME
OCHOBHBIX BH/I0OB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsle. [lonyn1sapaas kaura Akumymkuna U.H. c
MHOKeCTBOM IIBETHBIX PUCYHKOB U (poTorpadui. -

www.bird.geoman.ru IITuusl. Ilonyaspuas kanra Akumymkunna U.U. ¢ MHo:kecTBOM
IBETHBIX PUCYHKOB U oTorpadmuii.

www.animal.geoman.ru Mup xuBotHbIX. [lonyasipuas kaura Axkumymkusa U.H. ¢
MHO’KeCTBOM LIBETHBIX PUCYHKOB H (poTorpadmii.

fish.geoman.ru Pei0b1. Uiiroc TpupoBaHHAas SHUMKIIONEIUs PbIO.

www.plant.geoman.ru - JKu3nb pactenuii. 3aHnmarebHo 0 6oTanuke. Bakrepuun.
JlekapcTBeHHbIE pacTeHUs.

www.livt.net - asiekTpoHHAasi WTIOCTPUPOBaHHAasi JHIKKJIone us " ’Kusble cymecTBa'.
Kiaaccupurkauus u ¢pororpadpum 6e3 rekcra.

www.nature.ok.ru - Peakue u ucuesaruiue ;KuBoTHbIe Poccuu. OnucaHus ¥ roJioca
peaKHuX KUBOTHBIX.

www.bril2002.narod.ru - Buosorust iist mkoJabHUKOB. KpaTkas uHdopMm. o pasaenam:
Oo6mas ouoJiorusi, boranuka, 3oos0rusi, YesnoBek.



www.festival.1september.ru - ®@ecTuBaib negaroruveckux uaei "OTKpoITHI ypok" 2006
- 2007. Paznea "IlpenonaBanue 6mosorun" - 86 crareii.

www.charles-darwin.narod.ru - Yapas3 /lapBun: 6uorpadusi u KHUTH.






