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MOSACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpamMMmbl MO OHUOJOTUU TEOPETUYECKYIO OCHOBY IS
ONpeJieNieHs] MOAXOAOB K (DOPMUPOBAHUIO COAEpKaHHUS Y4eOHOro mpenMera
«buonorus» cocraBmwin: KoHuenrtyaiabHble nosoxkeHns PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, TOJIOKEHUS 00 OOITUX IEIX U
OPUHIIMIAX, XapaKTEPHU3YIOINIMX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CpPEIHEro
obmero o6OpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cneruuke OMOJIOTHH, € 3HAYCHUH B TTO3HAHWUU JKMBOW TTPUPOBLI U 00CCTIICUCHHUH
CYILIECTBOBAaHUS 4YeNoBedecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpeieNIeHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Owuonoruu [aéT MpeacTaBiIeHUE O Lensux, 00 oOen
CTpaTeruu OOy4YCHUsS, BOCIHMTAHHMS W PA3BUTHS OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpenmera «buomorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
collepkaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeiraM U Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro MaTepuaia ¢ y4€Tom
MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM 00pa3oBaTEIbLHOTO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuXxcs.

B mporpamme mno OuoOJIOTMM Tak)Ke YUMTHIBAIOTCS TpPeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIbHOU
JeSTENBbHOCTH/Y4€OHBIX JCUCTBUI 00YyYarOmUXCsl MO OCBOCHHUIO COACpP>KaHUS
OHMOJIOrMYecKOro 00pa3oBaHus.

B nporpamme o 6uonoruu (10—11 xmaccel, 6a30BbIi ypOBEHb) peaan30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4YeHWW OwWojoruu, Onarojapsi 4emy B HeEl
MPOCMATPUBACTCA HAMPABICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHs,  IIEHHOCTHBIX
OpUEHTAIU JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, TPEACTABICHUI O 3JI0POBOM

oOpasze KU3HM U OEpekHbIM OTHOIICHHUEM K OKpYKarouled MNpUPOIAHON cpeje.



[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIIEOMOIOTHUECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOCHUU JKUBBIX CHCTEM PA3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO0 OMOJIOTHH YAEJIEHO BHHMAHHE HCITOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUI B TTOBCEAHEBHOM KU3HM TSI PEIICHHS MPUKIAIHBIX 3a/1a4, B
TOM 4HCIIe: MPOPUIAKTUKN HACJICIACTBCHHBIX 3a00JCBAaHUN YEIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHUS 9KOJOTHYCCKHU
I1eJIeCO00Pa3HOr0 TOBEACHUS B OKpYXKAaIoUIed MPHUPOJHON cpene, aHalm3a
BIIMSTHUSL XO3SUCTBEHHOHN NEATEILHOCTH YEJIOBEKAa Ha COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX 3KOCHCTEM. Y CHJICHUE BHUMAHUS K IPHUKJIQJTHON HAIPaBICHHOCTH
yuebHoro mpeamera «bHOJIOTUS» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00ECIICUCHHS
YCIIOBUH JUUIS PEIICHHS OJHOW W3 aKTyaJbHBIX 3aJ1a4 IKOJILHOTO OWOJIOTMYECKOTO
oOpa3oBaHHs, KOTOpas mpeArnonaraeT QopMHUpOBaHHE y  OOyJaroImuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCS K WM3MEHCHHSM JUHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHUpA.

buonoruss Ha ypoBHE CpemHETro OOIIero OOpa30BaHWs 3aHMMAET BaXKHOE
mecto. OHa oOecrneunBaeT (HOpPMHPOBAHHE Yy OOYUAIOUIUXCS TMPEACTABICHUN O
Hay4YHOW KapTHHE MUpA, paclIupseT ¥ 0000IIaeT 3HaHUS O KHUBOH Mpupoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3aIllMUd W DBOJIIOIHH, CO3IAET
yCIOBHSI  JUIS: TIO3HAHWUS  3aKOHOB  KMBOW  TPHPOMABI,  (POpPMHpPOBAHWS
(YHKIIMOHAJIBHOM TPaMOTHOCTH, HAaBBIKOB 370pOBOro M Oe3omacHoro ooOpasa
KU3HU, 9KOJIOTHUECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIICHUS K KUBOU TIPUPOJIC
U YEIIOBEKY.

Bonpiioe 3nauenne 6MOIOTHS UMEET TaKKe I PEIICHHs] BOCIIUTATEIbHBIX
M pa3BUBAIONIMX 3aJad CpeAHEero oOmero o0pa3oBaHUs, COIMAIU3AIHNH
oOydarommxcs. M3ydenne O6monornu obdecnieynBaeT yCJIOBUS A (OPMHUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAITMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHYECKOW KYIbTYpPbI, CIIOCOOCTBYET HMHTETPAIMH OWOJIOTHYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 JIPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUH

u reorpadun. Ha3zBaHHbIE MOJIOXKEHUS O MpEJHA3HAYECHUU Y4YEOHOTo MpeaMera



«buonorus» COCTaBWJIM OCHOBY [JIsl OIpEeieHUss MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COJAEpKaHUsS, MPEICTABICHHOTO B MporpaMMme IO
Ouosoruu.

Ot60p coaepxkanusi yueOHoro npeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TMO3UIUNA KYJIbTypOCOOOPA3HOTO MOJIX0/Aa, B COOTBETCTBUU C
KOTOPBIM OO0y4aroniuecs JOJDKHBI OCBOUTH 3HAHUST UM YMEHUS, 3HAUYUMBbIC IS
dbopmupoBaHusi 0OIIEH KyJIbTYpbl, OIPEICSAIONINE aJleKBaTHOE TOBEJCHUE
YeJIOBeKa B OKPYIKAIOIIEH MPUPOIHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
KU3HU W TMPAKTUYECKOU naesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHUsI, KOTOPhIE CIIY»KAT OCHOBOU JJisi (HOPMUPOBAHUS
NpEACTaBICHUA O COBPEMCHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpa U
IIEHHOCTHBIX  OPHEHTAIlMAX  JIMYHOCTH, CIIOCOOCTBYIONIMX  T'yMaHHM3allUH
OMOJIOrMYECKOT0 00pa30BaHUSI.

CtpykTypupoBaHHue coepKaHus ydyeOHOTO Marepuana B MPOrpaMme II0
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUK 00
OTIIUYUTENIBHBIX OCOOCHHOCTSIX JKUBOU MPUPOBI, O €€ YPOBHEBOI OpraHusaiiuu u
HBOJIIOIUHU. B cOOTBETCTBUU C 3THM B CTpYKType yueOHoro npeamera «buonorus»
BBIICJIEHBI CIEAYIOUIUE CO/lepKaTelibHble TUHUU: «buomorus kak Hayka. Metozsl
HAy4yHOTO mMo3HaHus», «KieTka kak Ouojormueckas cucreMa», «Opranmsm Kak
Oouonornyeckas cuctemayn, «Cuctema U MHOrooOpasue OpPraHHYECKOro MHUpPay,
«IBOTIOLHMS )KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lens u3ydenust yuebHoro mpeamera «buomorus» Ha 6a30BOM YpPOBHE —
OBJIaJIcHNE  OOy4YalOIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHM3alMy >KUBBIX CHUCTEM pPAa3HOrO paHra M NOpPUOOpETEeHHE YMEHHM
WCIIOJIB30BaTh ATU 3HAHUS JJISI TPAMOTHBIX JIEUCTBUUA B OTHOIICHHH OOBEKTOB
KUBOW MPUPOJIBI M PEIIECHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BoM

ypOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIONIMX 3a1a4:



OCBOCHUE OOYYAIOUIMMUCS CHUCTEMbI 3HAHUU O OMOJOTHYECKUX TEOPHUSIX,
YUYECHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOU
Uit (OpMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJ]aX HAy4YHOT'0 MO3HAHMS, CTPOCHUH, MHOTO00pa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3aIUU, BBIJAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydarmuxcs MO3HABATEIbHBIX, MUHTCIUICKTYyAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIOB, WJIEH M TOAXOAOB K HU3YYCHHUIO JKUBBIX CUCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAHOBJIEHHUE Yy OOydYaromuxcsi oOIeld KyJabTyphl, (YHKIIHMOHAIHHOM
IPAaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa >KUBOW TPUPOJBl HA OCHOBAHUM 3HAHUM M OIBITA, TOJYYEHHBIX TPH
U3Y4YeHUU OHOJIOTHH;

dbopmupoBaHue y OOydYaOIIMXCS YMEHUN WLIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYECKOW JEATCIIbHOCTH 4YeJOoBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEIOBEKOM >KUBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIFOEHUS STHUCCKUX
HOPM TIPH MPOBEJICHUH OMOJOTHYECKUX UCCIIEIOBAHUIT;

OCO3HAHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHUW JJISI TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W yMEHHH B TOBCEIHEBHOW KU3HU
IJI OLIEHKHW TIOCJICACTBUUA CBOEW JEATEIBHOCTH MO OTHOUICHHUIO K OKPYKaIOLIEH
cpenae, COOCTBEHHOMY  3J0pOBBbIO, OOOCHOBAaHHE H  COOJIOJICHHE  MEp
npoduakTUKy 3a00IeBaHUH.

B cucreme cpemnero o6Gmero obpasoBanHus «bwojorus», mzydaemas Ha
0a30BOM ypOBHE, SBJISETCS 00s3aTEIbHBIM yYEOHBIM IPEIAMETOM, BXOISAIIUM B

cocTaB npeaMeTHol obsactu «EcTecTBEeHHO-HAayYHbIE TIPEAMETHI.



Jlns  wu3ydenuss Ouonorur Ha 0a30BOM YpOBHE CpeAHEero oOIero
oOpazoBanus oTBoAUTCS 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hepeno), B 11

kimacce — 34 gaca (1 gac B Hezelni0).



COIAEPKXAHUE OBYUEHUSA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouosiorun B (OpMHUPOBAaHWM COBPEMEHHOW HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Metoasl TMO3HaHUS KUBOW TpUPOAbl (HAONIOAEHUE, DKCIICPUMEHT,
ONMMCAaHME, U3MEpeHue, KilacCupUKalus, MOJCIUPOBAHUE, CTATUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. apsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u O.
Kpuk.

Tabnuiel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

[Ipaktuueckas padota Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOIOB IpHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHUCTEMBI) Kak MpPeaMET HW3Y4YEHHUS OHOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CpoiicTBa OumocucTeM © HX pazHooOpaswe. YPOBHH OpraHH3aIluu
OMOCHCTEM:  MOJICKYJSIDHBIM,  KJIETOYHBIM,  TKAHEBBIH,  OpPraHU3MCHHBIMH,
MOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHIT ), OMOCEPHBIH.

JdemoncTpanum:

Tabmuter u cxembl: «OCHOBHBIC TIPU3HAKH KU3HWY», «YPOBHU OpraHU3aIIN
YKABOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. XumMn4ecKkuid COCTAB M CTPOEHUE KIETKH.



XUMHUYECKUNA COCTaB KJIETKA. XUMHYECKHUE DIIEMEHTBI: MAKPO3JIEMEHTHI,
MHKPO3JIEMEHTBL. Bos1a 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMM BOJBl M MHHEpaJbHBIX BEIIECTB B KieTke. [logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0ei1KoB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
Hes3amennmMblie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOM MOJEKYJbl (MEpBUYHAS, BTOpUYHAs, TpPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
(GyHKIMU OENKOB.

®depmeHThl — Ouosormyeckne Kkartanuzatopbl. CrpoeHue (depmeHTa:
aKTUBHBIN 1HEHTp, cyOcTpaTHas crnenuduyHocts. KodepmenTtsl. BurtamuHb
Otnanuns GepMEHTOB OT HEOPTAaHUYECKUX KaTaIu3aTOPOB.

YrneBoapl: MoHOcaxapuabl (TJIOKO3a, pudo3a ¢ JEe30KCHpH003a),
aucaxapuabl  (caxapos3a, JakTo3a) M ModMcaxapuabl  (Kpaxmall, TJIMKOIeEH,
1esuTo03a). buonorudeckue GyHKIUN YTIE€BOIOB.

Jlununael:  Tpurmmuepuasl, ¢dochomunuas, crepounbl. [uapoduasHO-
ruapodoOHbie  cBoicTBa. buonorundeckue @yHkiuu aunugoB. CpaBHEHHE
yIJI€BOIOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnotel: JHK u PHK. Hyxkmeoruasr — MoHOMEpSI
HyKJIenHOBBIX KucnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u ¢pynkumu PHK.
Bunel PHK. AT®: ctpoeHne u GyHKIIHH.

[uTonoruss — H©Hayka o kjierke. Kiietounas Tteopus — mpumep
B3aMMOJICUCTBHST uaeld W (PAKTOB B HAYYHOM TO3HAHUU. MeTOABl H3yYECHUS
KJIETKHU.

Knerka kak wenoctHas »xwuBasg cucrema. OOIIMe MNPU3HAKU KIIETOK:
3aMKHyTasi HapykHas memOpana, moiekynsl JIHK kak renernueckwii ammapar,
cucTeMa CHHTe3a Oenka.

Tunel KJIETOK: 3yKapuoTHueckas U Mpokapuotruyeckas. OcoOEHHOCTH

CTpPOCHHSI TIpoKapuoTHdeckod kietku. Kiierounas crenka Oakrepuil. CtpoeHue



IYKAPUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOU, >KUBOTHOW U
IpUOHOM KIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, MITMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa u pyHkuuu. lluronnazma u eé
opranoujisl. OnHoMemOpanHbie opranHouanl kietku: OIIC, ammapat ['onbmxw,
nr30coMbl. [lonyaBTOHOMHBIE OpPraHOMIBl KJIETKW: MHUTOXOHJAPHH, IUIACTUIBI.
[IpoucxoxxaeHue MHUTOXOHAPHUN u tacTua. Buael miactua. HememOpanHbIC
OpraHOUbl KJIETKH: PUOOCOMBI, KJICTOUHBIA IEHTP, ILEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIIMK OPraHOUJI0B KJIETKU. BriroueHus.

Anpo — perynsaTopHsiil 1eHTp KIeTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BENIECTB B KJIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneiinen, P. Bupxos, JIx.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

HNuarpammel:  «PacnpeneneHue XUMUYECKHMX JJEMEHTOB B  HEXKHBOU
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MTPUPOIEN.

Tabnuuer u cxembl: «llepuonuueckas Tabnuia XUMHUYECKUX JIEMEHTOBY,
«CTpoeHune MoJIeKyIbl BoJbl», «buocunTes Oenka», «CTpoeHue MOJIEKYJIIbI OeIKay,
«Ctpoenue dpepmenrta», «Hyknennossie kuciotsl. JJHK», «CTtpoeHne MoeKymbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKUY,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpOeHUE NPOKAPUOTHYECKOW KIIETKUY,
«CTtpoeHue siapa KICTKU», «YTIAeBOAbDY, «JIMmuIb».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, OOOpYyIOBaHHME JUIsl TPOBEACHUS
HAOJIOICHHUM, W3MEPEeHH, HKCIIEPUMEHTOB, MHUKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

JlaGopaTopnass pabora Ne 1. «M3ydeHue KaTadIUTUUYECKOW AaKTHBHOCTH

(dbepMeHTOB (Ha MpUMepe aMIJIa3bl WIIM KaTalasbl)y.



Jlaboparopnast pabora Ne 2. «/3yueHue cCTpoeHHUsI KIETOK PACTCHUH,
KUBOTHBIX M OaKTEepUi MOJ MUKPOCKOTOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTHCaHUE.

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OO6MeH BemecTB, WK MEeTa00IN3M. ACCUMIIIAIMS (TIJTACTUYECKUN OOMEH) U
JTUCCUMWISIIUSL (9HEPreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpoIlecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpoHBIN U reTepoTpodHbIid. Posbs pepmenTOB
B 0OMEHE BEIIECTB U MIPEBPAIICHUN YHEPTUU B KIIETKE.

dotocunte3. CpetoBass u TemHOBas ¢a3el ¢GoTocuHTe3a. Peaknun
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emie. BrnusHue yciaoBuii cpenbl Ha (OTOCHHTE3 M CMOCOOBI TOBBIIICHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIe OakTepuu. 3HAaUeHHEe XeMOCHHTEe3a ISt
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiemnieHue BEIIECTB, BBIIACICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxkenue m ero Buabl. KHCIOpOIHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBanue. O} heKTUBHOCTD
HEPreTUYECKOro OOMeHa.

Peakniun wmatpuuyHoro cuHTe3a. ['eHetmyeckas wuHbpopmarus u JIHK.
Peanuzanust reHeTnmdeckoil mHMOpManuu B KIETKe. | €HETUYECKUM KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasaiuu. KommpoBanume amuHOKUCHOT. Pome pubocom B
OouocuHTese Oenka.

Hexnerounsie hopmbl )ku3HU — BUPYCHL. McTopust otkpsitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI U HKU3HEHHOTO 1HKJIA BHUPYCOB.

bakrepuodaru. bone3snu pacteHuii, XKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMBIC



Bupycamu. Bupyc ummyHnonedumnura yenoseka (BMIYU) — Bo3Oyautens CIIM/a.
O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IHoptpetst: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl 1 cxeMbl: «Tunbl nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMeH», «Xioporacty, «Dotocunre3», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, « 'eHeTU4eCKu Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenne JIHK u Tpanckpumimmsy»,
«buocunres 6enka», «CTpoeHue KieTkn», Moaesb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounsrii 1uki, win >KU3HEHHBIM UK KieTku. MHTepdaza m mMuros.
[Ipoueccrl, mpotekatomue B uHTEepdaze. Pemnukamus — peaxkius MaTpUYHOTO
cunre3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMI10M THBIN 51 rarJIONIHBIN XpPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[{uTosornueckue OCHOBBI Pa3MHOXEHUS W  HUHIAUMBUAYAIBHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Ctaguum muto3a. [lpoueccel, mpoucxoasaiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubGenb KIETKH — aromnTo3.

DopMbI pa3MHOKEHHST OPTaHU3MOB: 0ecIoyioe U mojaoBoe. Buasl 6ecmosoro
Pa3sMHOXKEHMS: JICJICHUE HAJBOE, IIOYKOBAaHMWE OJHO- KM MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BETETaTUBHOE pa3MHOKeHHE. MICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIUU.

ITonoBoe Pa3MHOXXCHHC, €I'0 OTIIMYHUA OT Oecmooro.



Meito3. Craguu menosa. IIpouecchl, Npoucxonsiine Ha CTaAusAX MeENo3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmpicin u
3HAYCHUE Meno3a.

'amerorenes — mpoiiecc 0Opa3oBaHUsl TMOJOBBIX KJIETOK Y >KMUBOTHBIX.
[TonoBeie xene3bl: CeMEHHUKH M ssudHUKUA. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHUIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUS SHIEKIECTOK UM crepMaTo30uaoB. OIUIog0TBOPEHUE.
ITaptrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pPa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIIBHOTO Pa3BUTHUSI Y TO3BOHOYHBIX JKHUBOTHBIX:
npoOneHue, racTpyisaius, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTHUSI: TPsIMOE, HempsiMoe (MMUuHOYHOeE). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHW3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pasButne pacrenmii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHH, CTAIUH Pa3BUTHUA.

JdeMoHcTpanum:

Tabmumpel w cxembl: «DPOpMBI PA3MHOKECHHS OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kietku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwiit nukin», «Pemmukanus JHK», «Mwutos3y,
«Mernos», «IIpssmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MJICKONMUTAOIIUX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOTCHE3a.

O6opynoBanue: MHKPOCKOI, MUKponpenapatel  «CrepMaTo30Uibl
MJICKOIIUTAIOLIETO», «SNIeKIeTka MiIeKonuTarmero», «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MarHuTHas MOJAENb-alIuiukanusa «J/lemeHue kieTkn», MOJIEIb
JIHK, monens MmeTada3HOM XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe padoThI:



Jlaboparopnast pa6ora Ne 3. «HabGnrogenue muTOo3a B KJIETKaX KOHYHKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnasi padota No 4. «/3ydyeHue CTpOEHHUs TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

IIpenmer u 3amaum re”etuku. lcropus pasButus reHeTUkU. Poib
IIUTOJIOTUM W AMOPHUOJIOTUM B CTAHOBJIICHUU TEHETUKHU. Bkiag poccuiickux u
3apyOeKHBIX  Y4Y€HBIX B pa3BUTUE  TEHETHUKU.  METOAbl  T'CHETUKU
(ruOpUI0IOTUYECKUH, UTOT€HETUYECKUH, MOJICKYJISIPHO-TEHE TUUECKUA ).
OCHOBHBIE T€HETUUYECKUE MOHATUA. ['eHeTHdeckass CUMBOJIMKA, WCMOJIb3yeMas B
CXeMax CKpEeUIMBaHUMU.

3aKOHOMEPHOCTH HACTEIOBAHUS MPU3HAKOB, yCTaHOBIIEHHBIE I'. MeHenem.
MonorubpuaHoe CKpenuBaHue. 3akoH €IMHO0-00pa3vs THOPHUIOB IEPBOTO
nokosneHus. IlpaBuno nOMHHUpOBaHHA. 3aKOH PAcHICIUIEHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [loaHOE M HEMOTHOE JTOMUHUPOBAHUE.

JHuruOpuaHoe  CKpeniMBaHUE. 3aKOH  HE3aBUCHUMOrO  HacleJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI ~ AUTHOPUAHOIO  CKpPELIMBAHMS.
AHanu3upymoniee ckpelrBanue. Mcnonb30BaHNe aHATU3UPYIOUIETO CKPEIMBaHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CueruieHHOe  HacieaoBaHue Tpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapyiieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTHU. [ €eHETUYECKUE KapThl.

I'enetuka mona. XpoMOCOMHOE ONpEAENICHUE Moja. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMorameTrHele W TeTeporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Buasr VW3MEHUYHUBOCTH: HEHACJIEACTBEHHAs 151
HacJIeACTBeHHass. Ponp  cpeapl B~ HEHACHEACTBEHHOM  M3MEHYMBOCTH.

XapaKkTepucTUKa MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHbI psig u



BapuanuoHHass kpuBas. Hopma peaknum npuszHaka. KoinuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKKM U WX HOpMma peakiuu. CBoilcTBa MoIUPUKAIMOHHOMN
W3MEHUYHUBOCTH.

HacnencTBennas, wim Te€HOTUIHMYECKas, HU3MEHYMBOCTh. KomOmHaTHBHas
M3MEHYMBOCTh. Meiio3 W TMOJIOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTaliMoHHas U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4rHbl MyTanuid. MyTtareHHbie (hakTOphI.
3aKOH rOMOJIOTUYECKUX PSAJIOB B HACIeACTBEHHOW n3MenunBocty H. M. BaBumosa.

BhesnepHnast HaCI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETUKU
YyeJIOBEKa: F'eHCaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpeMeHHOe omnpeaeseHue FeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-anamm3a. HacnencTtBeHHble 3a0oeBaHUsS dYelIOBEKa: TEHHBIE OOJIC3HU,
00JIe3HU C HACJEJCTBCHHOM IPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a JKM3HU, TUATHOCTUKH, TPODUIAKTUKHA U JICUYEHUS TeHETHUECKHUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE MEIUITMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHI YeII0OBEKA.

JdeMoHcTpanum:

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

Tabmumer w cxembl:  «MOHOTHOpHUJIHOE  CKpENIMBaHHUE H  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH paCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpmaHOe  CKpelIMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meio3»,
«B3anMoIeCcTBUE aNJIENbHBIX TE€HOBY», «l'eHeTnuecknue KapThl pPaCcTECHUH,
JKUBOTHBIX W YeJOBeKa», «['eHeTmka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS,

CHCINICHHOTO C IIOJIOM», ((KapI/IOTI/IHI)I 4CJIOBCKAa MW KHUBOTHBIX», «BI/II[BI



U3MEHYUBOCTHY, «MoaudukanonHas u3MeHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Moaeau-anmiukanul «MOHOTHOPUIHOE CKpPELIMBAHHEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «pozoduina» (HOopma, MyTrauuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuit «I'opox moceBHOIN.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnas pa6ota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pad6ota Ne 6. «3yuenne moaudpukamoHHON U3MEHYUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psAJla U BApUALMOHHOW KPUBOW.

Jlaboparopnas pa6ota Ne 7. « AHaNM3 MyTamnuil y a1po30(Uiibl Ha TOTOBBIX
MUKpOIIpENnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHue W aHaIU3 POIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U MIpoLecC. 3apOKICHUE CENEKIMH U TOMECTHKALHUS.
Yyenne H. W. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS W MHOTO00pasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpoOMCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METOBI CENEKINA. MacCOBbIN U UHIUBUAYAJIbHBIM OTOOPHI B
CEJIEKIIMN pPACTEeHUH U KUBOTHBIX. OLEHKA BKCTepbepa. BIM3KOpOICTBEHHOE
ckpemmBaHue — UHOpuAWHT. Ywucras nuHus. CKpelmMBaHWE YHUCTBIX JIHHHM.
I'erepos3uc, wnn rubpunHas cuna. HepoacTBeHHOE CKpeluBaHWE — ayTOPUIMHT.
Otpnanénnas rubpuauzanus U e€ ycnexu. VICKycCTBEHHBI MyTareHe3 H
MOJyYEHUE NOJUIUIOUAOB. JIOCTMKEHHSI CENEKIMU PpAaCTEHUM, XUBOTHBIX U
MHKPOOPTraHU3MOB.

buortexHonoruss kak orpaciib NPOU3BOJACTBA. ['€HHAs HMHKEHEpHs. IJTarbl

co3nanust pexomOuHantHOW JIHK wu TpaHcreHHbix opranu3aMoB. Kierounas



nHxeHepus. Kiietounble KyabTypbl. MUKPOKIOHATBHOE PAa3MHOKEHHUE PACTCHUMU.
KnonupoBaHre BBICOKONMPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okojoruyeckue M 3THdeckue  npodmembl. MO  —  reHeTHuecku
MOJU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

Iloptpers: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmumpl 1 cxembl: kapta «lLleHTpbl TPOUCXOXKIEHUS M MHOTro00pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl gomMalHuX XKMBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «Otnanénnas rudpuauzamnus», «Padotsl akagemrka M. ®. MBanoBay,
«Ilomummonausi», «OOBEKTH OuOTEexXHOJNOTUNY», «KIleTouHbIE KyJNbTYphl H
KJIOHUpOBaHue», «KKOHCTpynpoBaHHUE U NMEPEHOC TEHOB, XPOMOCOM.

O6GopynoBaHue: MYJSDKH TUIOJIOB U KOPHEIUIOJAOB JTUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX03sIHCTBEHHBIC PACTCHU .

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOJABI M JIOCTHXKEHHUSI CEJIEKIMM PACTCHUH W
YKMBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, MIJIEMEHHYIO bepmy,
COPTOMCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpPaTOPHIO

arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOTI'PAMMBI 11O
BUOJIOTUN HA BA30BOM VYPOBHE CPEJHEI'O OBHIETO
OBPA3OBAHUSA

Cornacio ®I'OC COOQO, ycraHaBiuMBarOTCA TpeOOBaHUS K pe3yibTaTam
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOEHHUs Tpeamera «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMTPENCIICHUIO, HaJuYue MOTHBAIlMM K OOydYeHHIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
NEATEBHOCTA IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHUs, HAJIW4YHUE HKOJOTHUYECKOTO TPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC PE3yIbTaThl OCBOCHUS IpeaMeTa «bHOoJIOrusa» TOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATCIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPaBHJIAMH M HOPMaMH
MOBEJACHUS W CIIOCOOCTBYIOT MPOIECCAM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSA H
CaMOpa3BUTHUS, Pa3BUTUSA BHYTPEHHEH MO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBaKEHHSI K 3aKOHY M IMPABOIMOPSAAKY, YEIOBEKY TpyAa U CTapuIEeMy MOKOJEHHUIO,
B3aMMHOI'0 YBa)KEHHS, OEpEKHOr0 OTHOUIEHUS K KYJbTYPHOMY HACIEIHIO U
TpaJuIMsIM MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHoro mpeamera «buonorus

AOJDKHBI OTPa>XaTb 'OTOBHOCTb U CIIOCOOHOCThH 06yanomec;[ PYKOBOJACTBOBATLCA



chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YyOEKJIEHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHUE KU3ZHEHHOTO
ONbITa W OMNbITA JECSITEILHOCTH B MPOILIECCE Peaau3alid OCHOBHBIX HAIPaBICHUMN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIUKM OOYYAIOMIErocsi KaK aKTUBHOTO
U OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TpaB M O0O0S3aHHOCTEH, YBa)KCHHE
3aKOHA M TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JESITEIBHOCTU TIPU CO3AAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHITTOJHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTpEENsITh COOCTBEHHYIO IMO3UILHI0O TI0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

yYMEHHE YYUTHIBATH B CBOUX JEHCTBUAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH C pa3HBIMU YOXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B MPOLECCE COBMECTHOTO BBINOJIHEHHUS
y4eOHBIX, T[IO3HABATENbHBIX U HCCIEIOBATEIbCKUX 3a/lad, YBaXUTEIHHOTO
OTHONICHHWS K MHEHHUIO ONIMOHEHTOB TMpPHU OOCYXKICHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM TpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKCHHS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoii, ropmoctu 3a CBOM Kpail, cBOWO PoaunHy, CBOM S3BIK W KYJIBTYpPY,

[IponuIoC U HACTOAIICC MHOI'OHAITMOHAJIBHOI'O Hapoda POCCI/II/I;



LICHHOCTHOE OTHOIIEHUE K MPHUPOAHOMY HACIENAMI0 U IaMITHUKAM
IIPUPOJBI, JOCTHXKEHUsM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSAX,
Tpyne,

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJl POCCHUMCKHUX YUYEHBIX B CTAaHOBJICHUE U
pa3BuTHEe OWOJOTMM, TMOHMMAHUS 3HA4Y€HUs OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOI0 O0IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3ammure OTeyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC pELICHUS,
OpHUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pOIUTEIAM, CO3JaHUI0 CEMBHU Ha
OCHOBE OCO3HAaHHOI'O INPHUHATHUS LIEHHOCTEW CEMEWHOM U3HU B COOTBETCTBHUU C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIUTAHUS:

ACTETHYECKOE OTHOIIEHHE K MHpPY, BKIIOUYAs SCTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUN;

IIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW IPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMUPOBAHUA KYJILTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAaHWEe W pealu3amus 370pOBOTO M 0Oe30macHOro oOpas3a JKHU3HU
(3mopoBOoe  TMUTaHUE, COOJIIOJACHUE TUTHEHUYECKUX TpaBUIl U HOPM,

cOaTaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryispHas QuzndecKas



aKTUBHOCTB), O€pEeKHOro, OTBETCTBEHHOIO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE UEHHOCTH NPaBWJI HHAMBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HENPUATHUS BPEAHBIX NPUBBIUEK (YIOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TpyAoJto0ue;

TOTOBHOCTh K AQKTUBHOW JEATEIbHOCTH TEXHOJOIMYECKOM M COLMaIbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO €ATEIbHOCTD;

UHTEpPEC K Pa3IMUHbIM chepaM MpoPecCHOHATBHON JESTEIbHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) 3KOJI0THY€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKH LEIeCO00pa3sHOE OTHOUIEHHE K HPUPOJE KAaK HCTOYHHUKY
’KU3HU Ha 3eMIIe, OCHOBE €€ CYIIIECTBOBaHUS;

IOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: NPUOOPETEHUE OIbITA
IUIAHUPOBAHHS IIOCTYIIKOB M OLEHKM MX BO3MOXHBIX HOCIEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ATBHOIO XapaKTepa IKOJOTUYECKUX MpoOJIeM M MyTed X
pelLIeHMS;

CHOCOOHOCTh HCHOJB30BaTh MPHOOpETaeMble MPU HM3YyYCHUH OHOJIOTHH
3HaHWS W YMEHHUA TPU pPEUIeHHH MpoOJeM, CBSI3aHHBIX C PaLUOHAIBHBIM
IPUPOAOIIONB30BaHNEM  (COONIFOICHME  NPAaBWJI  TMOBEAECHHS B MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,

3KocHUCTEM, Orochepsl);



AKTUBHOE HENPUATUE JIEUCTBUM, IPUHOCALIUX BpPEH  OKPYKaOLIEU
MPUPOJIHON cpejle, YMEHUE MPOTHO3UPOBATH HEOIATONPHUSATHBIE SKOJIOTHYECKUE
MOCJIEACTBUSA NPEANIPUHUMAEMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HAJIMYUE  PA3BUTOrO  DKOJOTMYECKOTO  MBIIUJICHUS,  JKOJOTMYECKOU
KYJIbTYPbI, OIBITA JEATEIBHOCTH DKOJOIMYECKOW HANpPaBICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM Y COLIMAJIbHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU JAESATEIBHOCTH dKOJIOTUYECKOU
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3IKOBOM M UYMTATEIILCKOM KYJIbTYPbl KaK CpEIICTBA
B3aMMOJICMCTBUS MEXAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHUMaHWE CcrenupuKkun OUOJIOTMM KaK HAayKH, OCO3HaHUs €€ poJu B
(GbopMHUpPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE IMPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B MO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodsiem
COXpPaHEHHUsI IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJII COBPEMEHHOM HUBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh pPEeCypcHble  MPOOJIEMBbI  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
MCITOJIb30BAHUIO TIPUPOJTHBIX PECYpcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KW3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTMYECKUX 3HAHWK B IEISIX

MOBBIIIEHUsI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak



COCTaBHOM 4acTH (DYHKIIMOHAJIBHON IpaMOTHOCTU OOydYaromuxcs, GopMHpyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MOHUMAaHUE CYUIHOCTH METOJAOB MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJIb30BaTh IMOJy4YaeMble 3HAHMUA I aHaIM3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASAIIMX B HEM U3MEHEHM,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOLIUXCS TAHHBIX C LIEIbIO MOTYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTb CaMOCTOSITENIBHO HCIIOJIb30BATh OMOJIOTMUYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTU HAay4YyHOH NeATEeIbHOCTH, FTOTOBHOCTH OCYUIECTBISTH
POEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh W  CIIOCOOHOCTh K  HENpPEephIBHOMY OOpa3oBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUW MO OHUOJOTHHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HauyuMble JUIsI (OPMHUPOBAHMS MHUPOBO33pEHHUS O0ydaroIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAyUHbIE MOHSATHUS, OTpaXKarollue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U clHeuu(puKy METOAOB MO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHs, SIBIEHUE, IIPOLECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEIOBaHUE,  HAONIOJIEHUWEe, U3MEpPEeHHe, OKCIEPUMEHT U  JPYrux),
yHHUBEpCalbHble ydeOHble JeHCTBUS (MO3HaBaTElIbHbIE, KOMMYHHUKATHBHBIC,
PETYISITUBHBIE), o0ecrieunBaroIye (dopmupoBaHue (GyHKIHMOHATBHON
IPaMOTHOCTM M COLMAJIbHOM KOMIETEHIMM OO0YyYalolmMXCs, CHOCOOHOCTh
o0y4Jaromuxcs UCII0JIB30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MUPOBO33pDEHUYECKME 3HAHMS W  yHUBEpPCAIbHbIE ydeOHblE JEHCTBUA B

MO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.



MertanpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiajgeHne  yHUBEpPCAJIbHLIMH  YYeOHBIMH  TO3HABATEJbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

caMOCTOsITeIbHO  (OPMYJIHPOBATH M aKTyaJU3UpoOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHWHM 3HAHUH TPHEMBI JIOTHYCCKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuuKaIuu, 0000IIeHUs ), PACKPBIBATh CMBICIT
OMOJIOTUYCCKUX TOHATHN (BBIICIATH UX XapaKTCPHbBIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3M C JIPYTUMU TTOHATHUSIMU);

OTIPENENIATh IEJH JCSITSIBHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU UX
JTOCTHKEHUS, COOTHOCHUTh PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE TOHITHS U1 00BbsICHEHUs (AKTOB U SIBICHUMN
KUBOU MPUPOJIBI;

CTPOUTH JIOTUUECKHE pacCyKJIeHusi (MHAYKTUBHBIC, JEIyKTUBHbBIC, I10
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH U TMPOTUBOPEYMS B pPacCMaTPUBAEMbBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

OPUMEHSITh  CXEMHO-MOJIEJbHBIE  CpEICTBa  JJIA  TPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TAaKKe  MPOTHBOPEUYUH  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBbl C YIETOM aHajan3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JCSATCIBHOCTH, OIICHUBATH COOTBETCTBHUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATETHHOCTH;

KOOPJMHUPOBATh W  BBIIONHITH paboOTy B  YCIOBHSX PEATBHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BHUBATh KPCATHUBHOC MBINIJICHUC IIPU PCIICHHUHN JKU3HCHHBIX HpO6HCM.



2) 6a30BbIE HCCJIET0BATEIbCKHE IEHCTBHA:

BIAJETh  HaBbIKAMHU  Y4YEOHO-UCCJIEAOBATEILCKOW U MPOEKTHOM
NEATEeNIbHOCTH, HABBIKAMHU Pa3pelieHus MpooaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYSCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIC BHJBl JACSATEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HaHUS, €r0 HUHTEpIpeTalny, MpeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJI€ TIPU CO3aHUN YUCOHBIX U COIMATBHBIX MPOEKTOB,;

dbopMupOBaTh HAYYHBIN TUIT MBIIIJICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH,
KJIFOUEBBIMU TTOHSITHUSMHU U METOaMU;

CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3a7a4dl B 0OOpPa30BaTEIIBHOM
JESATeIIbHOCTH Y dKU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaIM3UpPOBATH 3ajauvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJ€ pEHIeHUs 3aJaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LIEJICHATIPABICHHBIA MOKWCK MEepPeHoca CPEACTB U CIHOCOOOB
JIEHUCTBUS B MPOPECCUOHATIBHYIO CPELY;

yYMETh TEPEHOCHUTh 3HAHUSA B MO3HABATEIBHYIO M MPAKTHUECKYIO 00JacTh
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE UJEH, MpejaraTb OpUrMHAIbHbBIE MOAXObl U PELICHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aIbTePHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCA B PA3IUYHBIX HMCTOYHHMKAX HUHopManuu (TEKCTe

y4eOHOro NocoOusi, Hay4YHO-TMOMYJISIPHOM JINTepaType, OMOJIOrMYECKUX CIOBapsAX U



CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHaIU3UPOBATH
HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

GopMyIHpPOBATH 3aNPOCHl U MPUMEHSATH PA3IUIHBIC METOBI MPU MTOUCKE U
otOope Ouonornueckoil uHGOpMaIMU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3amad;

PHOOPETAaTh OIBIT HCIIOJIB30BaHUSA HWH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOT'O MCTIOJIb30BAHMS PA3THIHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSAITCJILHO ~ BBIOMpaTh  ONTHMAJIbHYIO  (opMy  mpeacTaBiIcHUS
Ounonorndyeckoit mHGopManKK (CXeMbl, rpadUKH, THArPaAMMbI, TaOJIHIIBI, PHCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KauyeCTBE CpEJICTBa TIpU padoTe C
Omonormueckoil WHpOpMaIMel: MNPUMEHATh XHUMHUYECKHe, (Qu3udeckue W
MaTeMaTUYeCKUEe 3HAKW M CHMBOJBI, (OpMYIbl, abOpeBUaTypy, HOMEHKIATYpY,
UCTIOB30BaTh W MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HarJISAHOCTH;

BIAJICTh  HABBIKAMU  pAcllO3HAaBaHHWA ®  3alIUTHl  WHPOpPMAIIUH,
uH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgiaieHHe YHUBEPCAIBbHBIMUA KOMMYHUKATHBHBIMY 1€HICTBUSIMH:

1) obmeHue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BceX cdepax KuU3HHU, aKTUBHO
y4acTBOBAaTh B JHAJIOTE€ WM JHCKYCCHH IO CYIIECTBY OOCYXTaeMOl TEMbI
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH CYXKIACHHUS OTHOCUTEIHHO BBITIOTHEHUS
mpeayiaraeMou 3aa4i, y9UTHIBATh HHTEPECHI M COTJIACOBAHHOCTH MO3UIIUN IPYTUX
YY9aCTHUKOB JIMAJIOTA UJTU TUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CpPEACTBA OOIICHUS, MOHUMAaTh 3HAYCHHE
COIMANILHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHTYAIlHi,

YMCTb CMATYATh KOH(I)J'II/IKTI)I " BECTH IICPCTOBOPHI,



BJIAJIETh PA3IUYHBIMU CIOCO0AMU OOIIEHUS M B3aUMOJICUCTBUS, TOHUMATD
HaMEpPEHHUs IPYTUX JIIoeH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU (popme (opMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW U WHIUBUYaTbHON
paboTHI MPpHU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHHUsSI TPYITIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH Y4eOHOM 3a/1auu;

BLIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBHM ¢ Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKI0TO WieHa KOJIJIEKTHBA;

NpUHUMATh IEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHW30BbIBATH W
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHUKEHUIO: COCTaBIAThH IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBAaTh KA4ECTBO CBOETO BKJIaJla W KaXKIOTO y4YacTHHKAa KOMaHJIbl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIC TIPOCEKTHI, OIEHWBATh HJEU C TO3UIMA HOBH3HHBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHYECKOE IIOBEJICHUE B Pa3IMYHBIX
CUTYAIUAX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUE, OBITh HHUITUATUBHBIM.

OBJ1ajieHMe YHUBEPCAJbHBIMHU PEryJATUBHBIMY 1€ HCTBUSMU:

1) camoopraHu3amnus:

UCITOJIB30BaTh OWOJIOTMUECKHWE 3HAHWSA JUJIS BBISABICHHS TPOOJIEM U HUX
peIIeHUS B )KM3HEHHBIX U YYCOHBIX CUTYaLIUSX;

BBEIOMpATh Ha OCHOBE OWOJOTMYECKUX 3HAHWU IICJICBBIC W CMBICIOBBIC
YCTAaHOBKHM B CBOHUX JICCTBHUSIX M IMOCTYIMKAX MO OTHOIICHHWIO K >KUBOW MPHUPOJIE,

CBOEMY 3/10POBBIO U 3I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO OCYILECTBIATH ITO3HABATEIBHYIO AEATEIBbHOCTD, BBIABIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30oBaTEIbHOM
NEATEIHOCTU Y KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEJIbHO ~COCTABJATh IJJAH pELIeHUs NpodsieMbl € y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPENOUYTEHUM;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO HIMPOKOW JPYIAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENIbHBIA U
KYJbTYPHBI YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJaJI€Th HABbIKAMM  TIO3HABaTEIbHOM  pedJeKcHd KaK  OCO3HAHUS
COBEpIIAEMBIX JIEMCTBUA U MBICIUTEIbHBIX MPOIECCOB, HUX PE3YIbTATOB H
OCHOBaHUM, MCTOJB30BaTh MPHUEMBI pedIeKCUU ISl OIEHKUA CHUTYallud, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKA M CBOEBPEMEHHO IPUHUMATH PELIEHUS MO HMX
CHUKEHUIO;

IIPUHUMATh MOTHUBBI W apryMEHTBl JPYyIUX IIPU aHalW3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) mpuHsiTHE Ce0s M IPYTHX:

OPUHUMATh ce0sl, IOHUMAasl CBOU HEJOCTATKH U IOCTOUHCTBA;

IPUHUMATh MOTHUBBI W apPryMEHTBl JPYyrUX IIPA aHaln3€ pe3yJbTaTOB
NEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;



pa3BUBAaTh CIOCOOHOCTH MOHUMATh MHUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmetHble pe3ynbTaThl OcBoeHUs nporpammbel COO no Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduaeckue s yaeoHoro npeamera «buomaorus
Hay4YHbIE 3HAHUSA, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHUIO, MHTEPIPETALIMHU U
npeo0pa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYalUsiX, a TaKK€ B PEaAbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouoisiorueil. B mporpamme npeamMeTHbie
pe3yJIbTaThl NIPEICTABIEHBI MO I0JIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 10
K1acce OJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KapTUHBI MHpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIAIE POCCHMCKUX H
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh CoOJepKaHUE OHOJOTUYECKUX TEPMHHOB U TOHSITHUM:
KU3Hb, KJIETKa, OpraHu3M, Metradonu3M (0OMEH BEIIECTB U MpEeBpallcHHE
SHEpPruu), TOMEOCTa3 (CaMOpEryJysilius), YpOBHEBasi OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeAEHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jlaratb OWOJIOTHUYECKHME TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsA, LIEHTpalibHas JorMa MOJIEKYJIsIpHOl Ouonoruu), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHULbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

YMEHHE BJIAI€Th METOAAMH HAYYHOT'O IIO3HAHUS B OMOJIOTMH: HAOII0EHUE U
ONHMCAHME MKUBBIX CHUCTEM, IPOLECCOB U SBICHUI, OpraHu3alus U MPOBEACHHUE

OMOJIOTMYSCKOTO 9KCIICPUMCHTA, BBIABHKCHHC THITIOTC3hI, BBISIBJICHHUC



3aBUCUMOCTH MEXKIY HCCIEAyeMbIMA BEIMYMHAMHU, OOBSCHEHHWE TOJYYCHHBIX
pE3yJIBTaTOB, MCIOJb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJICIATH CYIICCTBEHHBIC MMPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB W IMPEBpAIlCHUS DPHEPTUU B KIETKE, (OTOCHHTE3A,
TUTACTHYECKOTO ¥ DJHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSATH TOJYYCHHBIC 3HAHUS TSI OOBSICHCHHS OHMOJIOTHYSCKHX
NIPOIIECCOB ¥ SIBJIICHHM, ISl MIPUHATHS MPAKTUYCCKUX PEHICHUH B MOBCEIHEBHOMN
KU3HA C I1EIbI0 OoOccredeHHs] OE30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBS
OKPYKAIOIIUX JIFOCH, COOI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAOIIICH
NPUPOTHON Cpelie, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpPEMEHHOM ouonornut  ® OMOTEXHOJIOTHI  JUIsi  palMOHAIBHOTO
TPUPOIOTIOTH30BAHHS;

YMEHHE pelaTh J3JeMEHTapHbIE TeHETHYECKHe 3aJadyl Ha MOHO- U
IUTHOPUHOE CKpPEIIMBAaHUE, CICTUICHHOEC HACJICJJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEJCKa3aHUs HACICJIOBAaHUS MPHU3HAKOB Yy
OpPTraHHU3MOB;

YMEHHE BBIMOTHATH JIA0OpATOpHBIE W TpaKTUYeCKHUe paboThl, COOII0IATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHWBATh M HHTEPIPETHPOBATH WHGOPMAIIIIO
OMOJIOTUYECKOTO COJEP’KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX WCCIIEIOBAaHUNA B OHOJIOTHH,

MCOANIHMHCE, 6I/IOTCXHOHOFI/II/I;



YMEHHE CO03[aBaTb COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE COOOILIEHUS,
000011ass Ouonornyeckyro UHGOPMAIIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpenmeTHbIEe pe3ynbTaThl OCBOEHUSI yueOHOro npeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKHX H
3apyOeKHBbIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPaMOTHOCTH YEJIOBEKa AJI pelIeHUs )KM3HEHHBIX 3a/1ay;

yYMEHHE pacKpbIBaTh COJEpkKaHUE OHOJOTHYECKUX TEPMHHOB U TOHSITHM:
BUJ, IOMYJSUsSA, TeHOGOH/I, DBOJIOLHUS, ABIKYIINE CHIIbI ((PAKTOpPBI) 3BOJIIOINH,
NPUCTIOCOOJIEHHOCTh OPraHW3MOB, BHUA000pa30oBaHUE, HKOJOTHYECKUE (DAKTOPHI,
DKOCHCTEMA, NPOIAYLEHTbl, KOHCYMEHTBI, pPEAYLUEHTbl, LENU [HTAHUS,
AKOJIOTHYECcKasl mupamMuaa, OuoreoreHos, onocdepa;

yMEHHE Hu3JaraTb OHOJOTUYECKHE TEOpUu (PBOJIOLMOHHAA Teopus Y.
JlapBuHaA, CHHTETHYECKas TEOpUs DBOJIIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3aponpimeBoro cxojactea K. M. bapa, yepegoBaHusi TJIaBHBIX HampaBiICHUN U
nytei spomonu A. H. CeseprioBa, yuenus o 6uocdepe B. WM. Bepnaackoro),
ONPENEATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOTIOIeHUE U
OMMCAHUE KUBBIX CHUCTEM, IPOLIECCOB M SIBIICHUI, OpraHu3alus U IMPOBEJICHHE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy WCCIEIyeMbIMA BEIMYUHAMHU, OOBSCHEHHWE MOTYYCHHBIX
pPE3yIAbTATOB, UCIOJB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUl U 3aKOHOB, YMEHUE
Jie’aTh BEIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB,

6I/IOFCOHCH030B H DJOKOCHUCTCM, 0COOEHHOCTH IIpOoLcCCOB: HACJICJICTBEHHOM



M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHU3MOB, JEHUCTBHUS DKOJOTHYECKUX (DAKTOPOB HA OpPTraHU3MBI, IEpeHOoca
BCIIECTB W TOTOKA JHEPTUH B DKOCHUCTEMAax, aHTPOIOTCHHBIX HM3MCHCHHHA B
HKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOT€OXMMHYECKUX
LIUKIIOB B Ouocdepe;

YMCHHE MPUMEHSATH MOJYYCHHBIC 3HAHUS TSI OOBSICHCHHS OHMOJIOTHYSCKHX
NPOIIECCOB W SIBJICHHM, IS MPUHATHS NMPAKTUICCKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LeJbl0 o0ecredyeHrss Oe30MacHOCTH CBOErO 30POBBS M 370POBBS
OKPY’KaOIIUX JIFOJIeH, COOIOCHHSI HOPM TPaMOTHOTO TOBEJCHHS B OKPYIKaIOIIeH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOW OMOJIOTHH ISl PAIlMOHAILHOTO MPUPOIOIIOIE30BAHNUS;

YMEHHE peliaTh dJeMEHTapHbIe OMOJIOTHYECKHE 3a/1a4H, COCTABISATH CXEMBI
NIEPEHOCA BEIIECTB U DHEPTUHU B DKOCUCTEMAX (IICTTH MTUTAHUSA );

YMEHHE BBIMONHATH JaOOpaTOpHbIE W TpPAaKTHYECKHE PaOOTHI, COOIOIATH
npaBuia mpu pabore ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYCCKH OICHUBAaTh W HMHTEPIPETUPOBATH HH(OpMAIIHIO
OMOJIOTMYECKOTO COJIEP)KaHWs, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS W3
pa3IMYHBIX UCTOYHHKOB (CPEICTBA MacCOBOW MH(POPMAIUH, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJIOOATBHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH TI0 OTHOIIICHUIO K HUM COOCTBEHHYIO ITO3HIINIO;

YMEHHE CO037aBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mast OMoNOrMYecKyt0 UH(POpPMAIMI0O W3 HECKONBKUX HCTOYHUKOB, TPAMOTHO

MCITIOJIb30BaTh OHITHIHBIN ammapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM ungpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 1 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m. eds00.ru/7f41c292
. bubnuotexa [JOK
3 XUMHUYECKUH COCTAaB U CTPOCHUE KIIETKH 8 0 1 httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 IKHM3HEAEATENBHOCTS KIETKH 6 0 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubnuorexa [JOK
5 5 0 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 0 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 0 0 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo0.ru/7f41c292
bubnuoreka [JOK
8 Peseparioe npems 1 0 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
BXOIIIad KORTPOEHAT paboTa https://m.edso0.ru/863e
1 buonorus B cucreme Hayk 1 1 Henmens 6122
https://m.edso0.ru/863e
632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTrueckas padota Ne 1 Bbubnnoreka ITOK
2 «Mcnonb30BaHne pa3TuIHBIX 1 0.5 2 Hezens https://m.edsoo0.ru/863e
METOJIOB MPHU U3YYCHUU 6122
OMOJIOTHYECKIX 0OBEKTOBY
buonoruueckue cucteMbl, IPOLECCHI bubmorera [JOK
3 S — 1 3 Hezens https://m.edso0.ru/863e
6564
XuMHUYECcKui cocTaB KieTku. Bona u bubmiorexa LOK
4 1 4 nenens https://m.edsoo.ru/863e
MUHEpaJIbHbIE COJIU 674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 S Henens https://m.edsoo0.ru/863e
6b72
depMeHTbI — OHOJIOTHYECKHE bubnuoreka [IOK
6 Katanuzaropsl. JlaboparopHas 1 0.5 6 Henens https://m.edsoo.ru/863e
pabota Ne 1 «M3yuenue 6b72



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

KaTaJIUTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WM KaTaiasbl)»

bubmmorexa [{OK
7 Yraesopl. JInmuasr 7 Henens https://m.edsoo0.ru/863e
6870
bubmmoreka [IOK
8 Hykneunossie kucnotel. ATD 8 nenmens https://m.edsoo.ru/863e
6d5c
Knerka xak nenocrtHast >KkuBas
9 9 Henensa
cucTemMa
Hcropus u MeToBI U3ydeHUS bubmmorexa [OK
10 P e 10 menenst https://m.edsoo.ru/863e
kietku. Kinerounas teopus
6e88
CrpoeHne s3yKapruOoTHYECKOU
kietku. JlabopatopHas pabota Ne 2 Bubnnorexa LIOK
«M3ydeHne cTpoeHus KIETOK https://m.eds00.ru/863e
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 11 nepens 6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e
TOTOBBIX MUKpOIIpEIapaTax u ux 716¢c
OTIMCAHUE
bubnuoreka [JOK
12 OOMeH BelecTB WiId METab0JIM3M 12 nenens https://m.edsoo.ru/863e
766¢C
bu6mmoreka [JOK
13 dortocuHTe3. XeMOCUHTE3 13 nenens https://m.edsoo.ru/863e
7c98
14 DHepreTuyeckuii oOMeH 14 nenens Bubmmorexa LIOK

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

faae

JKu3zHeHHBIN LMK KIETKHU. [{enenue
kietkn. Muro3. JlaboparopHas

bu6mmoreka [{OK

15 pabota Ne 3 «HaGmonenne MuTo3a B 0.5 15 nenens https://m.edsoo.ru/863e
KJIETKaX KOHUMKA KOPEIIKa JyKa Ha 7dc4
FOTOBBIX MUKpOIIpEnaparax»
bubmmoreka [{OK
b & .P
16 HOCHITTEs bEJIka. Feakiia 16 "enens https://m.edsoo.ru/863e
MaTPUYHOTO CHHTE3a
796e
bu6moreka [IOK
17 Tpaucasus — Ouocunres Oenka 17 nenens https://m.edsoo.ru/863e
796e
Hexknerounsie popmbl )KH3HH — bubmorexa LOK
18 P 18 nepensa https://m.edsoo.ru/863e
BHPYCHI 7540
bu6mmoreka [IOK
https://m.edso0.ru/863e
19 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 19 nenens 81b6
https://m.edso0.ru/863e
831le
bubnuoreka [JOK
20 Meiios 20 Henens https://m.edsoo.ru/863e
7f4a
OO0pa3oBaHKe U Pa3BUTHE MOJIOBBIX
kieTok. OMmIoI0TBOpEHHE.
JlaGoparopnas padora Ne 4 Bubmiorexa OK
21 patop p ) 0.5 21 Henens https://m.edsoo.ru/863e
«M3ydenue cTpoeHUs MOJIOBBIX 81b6
KJIETOK Ha TOTOBBIX —
MUKpOITperaparax
22 NunuBuayanbHOE pa3BUTHE 22 "Henens bu6nmoreka [JOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

OPraHu3MoOB

https://m.edsoo.ru/863e
8436

I'enernka — Hayka o

bu6mmoreka [{OK

23 23 Henens https://m.edsoo0.ru/863e
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH
86f2
3aKOHOMEPHOCTHU Hacle0BaHUS bubnnorexa [JOK
24 Mpu3HaKoB. MoHOTHOpUIHOE 24 Hepens https://m.edso0.ru/863e
CKpELMBaHKE 8878
JurubpuiHoe ckperuBaHyie. 3aKoH bubnnorexa [JOK
25 HE3aBUCHUMOTI'0 HACJIEIOBAHUS 25 Hepensa https://m.edsoo.ru/863e
NPU3HAKOB 89a4
CrermieHHOE HacJIeJOBaHNE
npusHakoB. JlabopaTtopHas pabora
No 5 «3yuyenue pe3yabpTaToB bubmorexa HOK
26 B 0.5 26 Hepens https://m.edsoo.ru/863e
MOHOTHOPHHOTO ¥ TUTHOPHUIHOTO 860
CKpeNIuBaHus y Ap030(HIIbl Ha
TOTOBBIX MUKPOIIpEIIapaTax»
bu6mmoreka [JOK
T'enetuka nona. Hacnenosanue
27 27 Hepensa https://m.edsoo.ru/863e
MIPU3HAKOB, CIIETUICHHBIX C MTOJIOM
8c60
H3menunBocTh. HenaciaeacTBeHHas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6. Uzyuenue bubmorera [JOK
28 T yqv 0.5 28 Hepena https://m.edso0.ru/863e
MOAU(PHUKAITUOHHON U3MEHYUBOCTH, Sefe
MOCTPOEHHUE BAPUAIIMOHHOTO psla U
BAPUALIMOHHON KPUBON»
HacnencrtBenHas N3MEHUYUBOCTD. bu6mmoreka [JOK
29 JIaGoparopHas pabota Ne 7. 0.5 29 Henens https://m.edsoo.ru/863e

«AHaM3 MyTanuil y 1po30¢uiisl Ha

8efe



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

rOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [{OK
30 I'eneTnka uegoBeKa 1 30 "Heaens https://m.eds00.ru/863e
8d78
PesepBHeIit ypok. O600IICHHE 10
31 Teme «HacieqcTBEHHOCTD U 1 31 Henena
N3MCHYNBOCTH OpFaHI/ISMOB»
bubmmoreka [{OK
32 Cenexius Kak HayKa ¥ TpoIiece 1 32 Hepens https://m.edsoo.ru/863e
9214
MGTO)IBI 1 JOCTHXKCHUS CCIICKIITUN BH6HHOTeKa HOK
33 . 1 33 Hexems https://m.edso0.ru/863e
paCTeHI/II/I 1 ) KUBOTHBIX
9214
BburotexHonorus Kak oTpacib bubmorexa HOK
34 p 1 34 uenens https://m.edso0.ru/863e
MIPOU3BOJICTBA 9336
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

buonorus. Becw mikonbHbIN Kypc. boTanuka, 300510rusi, aHaTOMUs1, (GU3UOIOTHUS
yesoBeKa U o01ast Ouosiorus. J{ns abUTypueHTOB, CTApLUIEKIACCHUKOB U YUUTENEH.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1.http://www.e-osnova.ru/- XKypuan «buosorus. Bee s yaurens!»

2. http://digital.1september.ru — O6mepoccuiickuii mpoekT «IlIkona mudposoro
BEKay.

3. http://school-collection.edu.ru - Kosnekius mudpoBbix 00pa3oBaTeIbHBIX
peCypCoB.

4. http://www.electroniclibrary21.ru - Dnektponnas 6ubmuoreka 21 Beka.
5. http://www.ege.edu.ru - OdwunmansHeiit nHGOpMAMOHHBIH mopTtan ET'D.
6. http://www.zavuch.ru - Caiit mjst yauTeneii.

7. http://ecosystema.ru - DKOJOrHYECKHi HEHTP «IKOCHCTEMAY).

8. http://letopisi.org - JleTomucw.

9. http://nsportal.ru - ConuanbHast ceTh pabOTHUKOB 00pa30BaHMSL.
10.http://proshkolu.ru— BecrutaTHbIi MIKOJIBHBIN TOPTAIL.
11.http://infourok.ru - BecruaTHbIi KOHCTPYKTOP CAMTOB ISl YUUTEIS.
12.http://multiurok.ru - BecrutaTHbIi KOHCTPYKTOP CAHTOB JUTSl yIUTEIIS.
13.http://bio.1september.ru - «5I uay Ha ypok 6uosioruu. 1 ceHTIOps».
14.http://dnevnik.ru - JIHeBHUK. Y.

15.http://www.krugosvet.ru - Duruknoneaus Kpyrocser.
16.http://www.uchportal.ru/ - Yuurtensckuii moprai.

17 .http://priroda.ru - TIpupona Poccuu, HaMOHAIBHBII OPTAIL.
18.http://zooclub.ru - 300k1y0. MerasHuuKIONeIUst O KUBOTHBIX.

19.http://www.darwinmuseum.ru/ - CocynapcTBeHHBIH JJapBUHOBCKUIA My3€ii.



20.http://lwww.zin.ru/ - 3oosornyekuii UHCTUTYT Poccuiickoii akaJeMuu HayK.

21.http://www.livt.net/ - DnexTpoHHas HILTIOCTPUPOBaHHAS SHIMKIONEANs «KuBbIC
CYILLIECTBAY.

22.http://www.zin.ru/BioDiv/index.html - Uadopmanmonnas cucrema
«buopaznoobpasue Poccun.

23.http://lzmmu.msu.ru - 3oonoruveckuii my3eit MI'Y um. M.B.JlomoHOCOBa.
24.http://sci.aha.ru/biodiv/anim.htm - Duiukinoneaus dnopa u payHa.

25.http://biodat.ru/ - MapopMaIoHHbIi CalT O KHUBOHM MPHUPOJIE.
26.http://www.unnat.ru/ - Illkona FOHHATOB.
27.http://plant.geoman.ru/ - bubnuoreka YKu3ub pacTeHuil.
28.http://www.learnbiology.ru/ - 3anumaresbpHas OHOIOTHSL.

29.http://med.claw.ru - MeaunuHcKas SHIUKIONEANUS. AHATOMUYECKHI aTiiac.
30.http://animal.geoman.ru/ - Mup >KUBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - TIpo6embI 3BOTIOITHH
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