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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma 1o yaebHomy npeamery "buonorus" mis o0ydyarommxcs
10 ximaccoB (manee - OWONOTHSA) Ha YPOBHE CpEIHEro OO0MMero o0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccumiickoit  Deneparun», DI'OC COO, Konnenuuu
npenojiaBanusi ydeOHoro rmnpeamera «buonorus» W OCHOBHBIX MOJIOKEHUUN
benepanbHOl padoyeit mporpaMMbl BOCIIUTAHUS.

buonorus Ha ypoBHE cpemHero ooOmero o0pa3oBaHHS 3aHUMACT BaKHOE
mecto. OHa obecreunBaeT (GopMHUpPOBAHUE y OOYYAOIIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IaeT 3HaHUsL O KUBOM mpupoje, eé
OTJIMYUTENIbHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
YCIIOBHSI  JJIsA: TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOJIBI,  (OPMHUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, YKOJOTUIECKOTO MBIIICHHS, IEGHHOCTHOTO OTHOIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

[lenr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJNIaJICHWE  OOYyYaOIMIMMHCS 3HAHUSAMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra H TNPHOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

B cucreme cpemnero oOmiero ob6pazoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0SA3aTCIBHBIM YYEOHBIM TMPEIMETOM, BXOMISIIMM B
COCTaB MpeaMeTHOM 001acTH « ECTECTBEHHO-HAYYHBIE TIPEAMETHI.

Jyist m3ydenusi Ouoaoruy Ha 6a30BOM YpOBHE CpeAHEro o0Iero oopa3oBaHus
orBoauTtcs B 10 knacce — 34 yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pounb 6uonoruu B hopMupoBaHHM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OIMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJETUpPOBaHUE, CTaTHUCTUYeCcKas o0padoTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

[Ipaktrnueckass padora Ne 1. «lcnosb3oBaHuE pa3nMYHBIX METOAOB IpU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPTaHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) Kak IpeaAMeT u3ydeHus: ouosoruu. Otinyuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OHMOTreoneHOTHYSCKIi ), OMoCc(epHBIM.

JleMoHCTpaIUU:

Tabnuupl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCcTB B kieTke. l[lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEITKOB.
He3ameHnMble M 3aMEHUMBbIE aMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIiepBUYHAs, BTOpUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



depMeHThI — OHoJOTHYECKHe KaTanu3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas crneuuduuHoctb. Kodepmentsl. Butamunbl. Otnnuus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxapo3a, JlakTo3a) M TMoJiMcaxapuibl (Kpaxmaj, T[JUKOTeH, UEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOUHUKOB YHEPTUU.

Hyxnennoseie xkucnorel: JHK wu PHK. Hykmeormasr — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIIHIH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOICHCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YUEHUS KIIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01ive Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHasg memOpana, Moiekynbl JIHK kak reHermdeckuil ammapaT, cucrema
CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHYecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. Kierounass crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBolicTBa v pyHkIuu. [{utomnasma u eé
opranoujipl. OnHoMemOpanHbie opraHouibl kietku: OIIC, anmmapat ['ombmxw,
I130CcOMBI. [10yaBTOHOMHBIE OpPraHOMIbI KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Tpoucxoxxnenne MUTOXOHApWM U TuiacTua. Buner mmactun. HememOpanHbie
OpraHOM[IbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJM, PECHUYKH,
KryTUKUA. OYHKIIUN OPraHouI0B KJIETKU. BritoueHus.

Anpo — perynatopHsiid 1eHTp kieTku. CTpoeHue saipa: siaepHas o0oJovKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpaUu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacrpeieneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKyJibl Bojb», «buocunTtes 0enka», « CTpoeHrne MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKON KIIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHON KIETKW», «CTpOoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHble H MpaKTHYECKHE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGoparopHas pabora Ne 2. «/3ydyeHue CTpPOEHUSI KIETOK paCTCHUH,
KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OIMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JBE€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpAaHEHHUs BEIIECTB M HHEPrud B NMOHUMAHUU
MeTabon3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOpHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
OoOMEHE BEILIECTB U MPEBPAIICHUH 3HEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS KU3HU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (OTOCUHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XeMOCUHTE3UPYIOIIe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMII€.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAaHHE S3HEPTUH B KJIETKE. DTalbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxxenrie u ero Buibl. KuciopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEeKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuun maTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetuueckoil mHopmanuu B KieTKe. ['eHEeTHYeCKUd KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3HU — BUpychl. Uctopus oTkpeitus Bupycos (/. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpWIIIMS, peBepTaza W uHTerpasa. lIpodwumakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbrios, . U. UBanoBckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHre KIETKN», Mojenb cTpykTypsl JTHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KieTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA  XPOMOCOMHBIE  HAOOpbl.  XpOoMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIAWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxoasdimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOIOrMYEeCKUd CMBIC MUTO3a.

[Iporpammupyemasi ruGeb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: [EJEHHUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEr€TaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE
OpraHU3MOB, €r0 3HAYEHUE JJIS1 CEJICKIUH.

[TosoBOE pazMHOKEHUE, €TO OTINYHS OT OECIOJIOTO.

Meiio3. Craguu meno3za. Ilpoueccsl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3Ha4YEHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SUIEKJIeTKa) — CIEepMATOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOCHMS SWILEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. [loctaomOpuonanmbHOE pazBuTHe. THIIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MPAMOE, HempsiMoe (JUYMHOYHOE). BrnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMbl Pa3sMHOXKEHHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHUi», «BereratuBHoe pa3MHOKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mutos»,
«Menosy», «llpsmoe u HenpsiMoe pa3BUTHEY, «['ameToreHes3 y MIEKONMUTAIOMNX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBanue: MHKPOCKOTI, MUKpPOIIPENapaThl «CniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «KapuoknHes B KJIETKaxX
KOpEIlIKa JIyKa», MArHUTHAas MOJENb-alIUIMKauus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadoOThI:

JlabopaTtopHas pabora Ne 3. «HaOmromenwe MHUTO3a B KIETKaX KOHYHMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIpENaparax».

Tema 6. HacjiencTBEHHOCTh M N3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTukd. Ponbs nurtosioruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKJIaa POCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHKUA. MeETOJAbl TEHETUKU (TUOPUAOJIOTHUECKUT,
HUTOT€HETUYECKU, MOJEKYJISIpHO-TeHEeTUUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NoHATHUSA. [ eHeTHYeCKass CUMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacCJIeI0BaHUsl MPHU3HAKOB, YCTAaHOBIECHHbIE ['. Menaenem.
MonorubpuHoe CKpellMBaHue. 3aKOH €IMHO-00pa3usi TUOPUAOB TMEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PACIICIUVIEHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  l[uTOreHeTHYecKMe  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upymolee ckpenmpanue. Fcrnonp3oBanne aHaIM3UPYIOMIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CueruieHHoe HacienoBanue npu3HakoB. Padora T. Moprana no cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHne clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpHUS HACJIEACTBEHHOCTH. | €HETHUECKHUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOcOMBI. ['omorametrHele M reTeporaMeTHeie oOpranu3mbl. HaciienoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

W3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS W HACJIEICTBCHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KauECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTUA. MyTaIimoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIe. HacToTa u mpuunuHbl MyTanuii. MyTtareHnbie (GaKkTophl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BHesinepHast HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka uyenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECAIOTHUYCCKUM, OJIM3HEIOBEIN, IINTOTCHETHICCKUM, OMOXUMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKUIA. CoBpemeHHOE OIIPECIICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBeHHbsie 3a00JIeBaHUS 4YCIIOBEKA: T'C€HHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOW MpeIpacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u TreHeparhBHble MyTanuu. CTBOJOBBIE KIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKH, MTPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEAUIIMHCKOMN
TCHETUKH B MIPEJOTBPAIICHUN U JICYCHUU F€HETUUECKUX 3a00JICBaHUM YyeIoBEeKa.

JlemoncTpanun:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. Basuios.

Tabmuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKasI
OCHOBA», «3aKOH PACIICIIJIEHNS U €r0 IUTOTCHETUYECKast OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHus», «Menosy, «BzanumMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJjoBeKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapuOTUIBI YellOBEeKa W YKUBOTHBIX),
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBmw», «MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmmInkanun  «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanuey», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3odumnay» (Hopma, MyTaruu Gopmbl
KpBUIbEB U OKPACKH Tela), repoapuii «I'opox moceBHOM».



JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopuas pabotra No 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHrne MoauUKaIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y JIpo30(uiabl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IMpolecc. 3apOKICHUE CENEKUUU U JTOMECTUKAIUS.
VYuenue H. U. BaBuiosa o nieHTpax mpoucXoxACHUS 1 MHOTO00pa3usi KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBblii U MHAMBUAYAJIBHBIN OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OILEHKa BKcTephepa. bam3KopoacTBEHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nunHus. CKpemMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnast rudbpuansanys u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
NOJITIONIOB. JIOCTHKEHUS CENEKIMK PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. ['€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOunantHoM JIHK wu TpancrenHsix opranu3zMoB. Kierounas
nHxeHepus. Kiietounsle KyJIbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHne BBICOKOIPOIYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
DKoJlorMyeckue W dtuyeckue  npobmemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

Hemoncrpaunu: Iloprpersi: H. M. Basunos, 1. B. Mwnuypun, I. /.
Kapneuenko, M. @. BaHOB.

Tabmuubl 1 cxembl: Kapra «LleHTpbl MPOMCXOXKAECHHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHui», «llopoasl noMamHux KMBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0bekThl OMOTEXHONOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHKE», «KOHCTpynpoBaHHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH MIIOAOB U KOPHEIJIO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM  Yy4acCTOK, B TEIUIMYHOE XO34MCTBO, JTa0OpaTOpHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».
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BUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

Cornmacno ®I'OC COO, ycraHaBIuMBalOTCSI TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHHMA OOy4alomMMHUCS TPOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOOINPENENICHNUI0, HajJu4yhe MOTHUBaUUU K OOy4YeHHI0  OHOJOoTruH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMHU, MPUCYIIHUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAINYUE HSKOJOTUYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIE TIIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTa «buonorus» AoCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI U CIHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUA, pA3BUTUS BHYTPCHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOT'O0 YBa)XCHHUS, OCPEKHOr0 OTHOIIEHHUS K KYJIbTYPHOMY HAaCIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpeie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JICITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIpaBJICHUN
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’aaHCcKOro BOCIIMTAHUS:
e c(HOPMUPOBAHHOCTh TPAKJIAHCKON TMO3UIIMK OOYydYarOIIerocss Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJiIeHa POCCUICKOTO OOIIEeCTRA;



e  OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKCHHE
3aKOHA W MPaBOINOPSJIKA;

e  TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEIBHOCTH NPU CO3TAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

e  CHOCOOHOCTH OMPEIEIATh COOCTBEHHYIO MO3HUIIUIO TI0O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

e  YMEHHME VYYHUTBHIBATH B CBOMX JIEUCTBHSIX  HEOOXOAUMOCTD
KOHCTPYKTUBHOTO  B3aUMOJICHCTBUSA JIIOACH €  pasHbIMU  YOeXKICHUSIMHU,
KYJbTYPHBIMHU IIEHHOCTSAMH U COLIMATBHBIM MOJIOKEHUEM;

e TOTOBHOCTb K COTPYAHHYECTBY B MPOLECCE COBMECTHOTO BHIIIOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHUSI K MHEHMIO ONIOHEHTOB IMpPH OOCYXIEHHWU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

e  TOTOBHOCTb K TYMAaHUTapHOW U BOJOHTEPCKON NEATETBHOCTH.

2) MATPHOTHYECKOT0 BOCITUTAHMS:

e cHOpMHpPOBAaHHOCTh POCCHUMCKOW TPaXKJaHCKOM  HIECHTHUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJAy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHou, ropaocTu 3a cBoM Kpau, CBOX PoinHy, CBOM A3BIK U KYJIBTYPY, IPOLLIOE
Y HACTOsIIlIee MHOTOHAIIMOHAJIBLHOT0 Hapoaa Poccuu;

e  IIEHHOCTHO€ OTHOUIEHWE K HPUPOJHOMY HACIECIWI0 U MaMSTHUKAM
IPUPOABL, TOCTUKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

e CIIOCOOHOCTH OIIEHMBATH BKJIAJ POCCUHCKHUX YUEHBIX B CTAHOBIIEHUE U
pa3BuTHE OMOJIOTMM, TOHMMAaHUS 3HAYEHUA OWOJIOTMM B TO3HAHUU 3aKOHOB
PUPOABL, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

e uaeilHas yOeXIEHHOCTb, TOTOBHOCTb K CIYXEHUIO U 3allluTe
OTeuecTBa, OTBETCTBEHHOCTH 3a €r0 Cyb0Y.

3) MyXOBHO-HPAaBCTBEHHOT'0 BOCIUTAHUSL:

e OCO3HaHMWE AYXOBHBIX [IEHHOCTEH POCCUMCKOrO HAPOAA;

e CpOPMHUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHUS,  JITHYECKOIrO
NIOBEACHMS;

e  CIIOCOOHOCTH OILIGHHMBAaTh CHUTYallMI0O U TMPUHUMATh OCO3HAHHbBIC
pelIeHus, OpUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH;

e OCO3HAHME JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMBOrO OyayIIero;

e  OTBETCTBEHHOE OTHOUIEHUE K CBOUM POIUTENSIM, CO3JaHUIO CEMBU HA
OCHOBE OCO3HAHHOTO MNPUHATHUS LIEHHOCTEW CEMEMHOM KU3HHU B COOTBETCTBUU C
TpaguuuaMu HapoioB Poccum.



4) 3cTeTHYEeCKOro BOCIIMTAHMS:

e ICTETHYECKOE OTHOIICHHUE K MUPY, BKIIOYAsi SCTETUKY ObITa, HAYYHOTO
U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUI;

e  TMOHHMMAaHHE SMOIMOHAIBHOIO BO3JECUCTBHS >KUBOW HPUPOABI U €&
[IEHHOCTH;

e TOTOBHOCTb K CAaMOBBIP&KEHUIO B pa3HbIX BHUAAX MCKYCCTBa,
CTpEMJICHUE MPOSIBIISATH KAYECTBA TBOPUECKONU TUYHOCTH.

5) ¢pu3uveckoro BOCHHTAHHUS, (OPMHUPOBAHHUSI KYJIbTYPbI 3/0POBbSI H
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

e  TIOHMMaHHWE W pean3aIusd 370pOBOTO M O€30macHOr0 00pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

e  TOHUMAaHHE IICHHOCTH MPaBHJI HMHIWBUIAYATHbHOTO M KOJUIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YTPOKAIOMIMX 370POBBIO U KU3HU JIOCH;

e  OCO3HAHHME TIOCIEJACTBUA M HENPHUSATUS BPEIHBIX MPUBBIYEK
(ynmoTpeOeHust aaKorosi, HAPKOTUKOB, KypEeHHUs ).

6) TPpy10BOro0 BOCHIUTAHHUS:

e  TOTOBHOCTH K TPY/Iy, OCO3HaHKE IIEHHOCTU MacTepPCTBA, TPYI0II00HE;

e TOTOBHOCTb K QaKTUBHOM JIEATE€IBHOCTH TEXHOJIOTUYECKON U
COIIMAJIbHOW HAMpaBJIICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATh H
CaMOCTOSATEILHO BBITMOJIHATH TAKYIO €S TEIHLHOCTD;

e  WHTEpEC K pa3nuyHbIM chepaMm TpodecCHOHATHHON IesSTeNbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIM BBHIOOpP Oyaylield Mpoeccuu U peaan30BbIBATH
COOCTBEHHbIE KMU3HECHHBIE IUIAHBI;

e  TOTOBHOCTHh M CIIOCOOHOCTH K 00Opa30BaHMIO U CaMOOOpPA30BaHUIO HA
MPOTSKCHUU BCEU JKU3HU.

7) PKOJIOrHYECKOro BOCIIMTAHMS:

e DKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOLICHHUE K MPUPOJIE KaK HCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

e  TOBBILIEHUE YPOBHS IKOJOTUYECKOU KYJIbTYpHI: MPUOOPETEHHUE OMbITA
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN TSt
OKPYKAIOIIEN CPELBI;

e OCO3HaHME II00AJBHOTO XapaKTepa IKOJOTUYECKUX MpoOeM U myTen
UX pelIeHUs;

e  CHOCOOHOCTH HUCIIOIBH30BATH MPUOOPETACMBIC TTPU U3YUCHUH OUOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBSA3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOZEHHE  TpaBWUi  TOBEACHUS B MPUPOJE,



HAIMpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B DKOCHCTEMax, OXpaHy BHUIOB,
aKOcuCTeM, brochepsr);

e  AaKTHBHOE HEMPHUATHE JCUCTBUN, TMPUHOCSIIUX BPE] OKpYKaromen
IPUPOJTHON Cpezie, YMEHHE MPOTHO3UPOBATH HEOIATONMPHUATHBIE AKOJIOTHUYECKUE
MOCJIC/ICTBUS PEANPUHUMAEMBIX JEHCTBUN 1 TIPEIOTBPAIIATh UX;

e  HWIMYKE PA3BUTOTO HKOJOTUYCCKOTO MBIIUICHHS, IKOJIOTHICCKOU
KyJbTYpbI, ONBITA JEATCIBHOCTH O3KOJOTHYECKOW HANpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHUKATHBHOW ¥ COIIMAILHON
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYCCKON ACSITEILHOCTH SKOJIOTUICCKON
HaIPaBJICHHOCTH.

8) meHHOCTH HAYYHOTO MO3HAHMS:

e chOpMHUPOBAHHOCTH MHUPOBO33pPEHU, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO
Ha JMajgore KyJIbTyp, CHOCOOCTBYIONIETO OCO3HAHHIO CBOETO0 MecTa B
MOJINKYJTETYPHOM MUPE;

e  COBCpIICHCTBOBAHWEC S3BIKOBOW M YHTATENBCKON KYJIbTYpHl Kak
CpelICTBa B3aUMOCHCTBUS MEXKIY JTIOJbMU U TTO3HAHUS MUPA;

e  TMOHMMaHHE crenudUKU OMOJIOTMHM KaK HAayKH, OCO3HAHUs €€ POJH B
(GbOpMHPOBAaHUN PANMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUN IICJIOCTHOTO
TIpeCTaBICHUsT 00 OKpYXKarolmeM MHpPE KaK O SAMHCTBE MPHUPOJIBI, YeIOBEKA U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs PUPOAHOTO PABHOBECHS,

e  yOeXAEHHOCTP B 3HAYMMOCTA OWOJOTHU IS COBPEMEHHOM
[IUBUJIN3AMK: OOECIIEYCHUS HOBOT'O YPOBHS PAa3BUTHS MEIUIIMHBI, CO3/IaHUC
MIEPCTIICKTUBHBIX OHMOTEXHOJIOTHH, CIOCOOHBIX pEIIaTh PECypCHBIE IMPOOIEMBI
pPa3BUTHS YEIOBEUYECTBA, MOMCKA MyTEeW BBIXOAA M3 TIIOOATBHBIX JKOJOTUYECKHUX
npo0iemM U oOecrieyeHusl mepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
WCITOJIb30BAHUIO TIPUPOIHBIX PECYpCcOB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

e  3aMHTEPECOBAHHOCTHh B IMOJTYYCHUU OHMOJOTWYCCKUX 3HAHUU B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
IIPY U3yYCHUH OUOJIOTHH;

e  TIOHMMaHHWE CYIIHOCTH METOJOB TIIO3HAHUS, WCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh TMOJydaeMble 3HAHUS IS
aHaNMM3a U OOBSICHEHUS SIBICHHUM OKPYXAIOIIEr0 MHUpPAa M MPOUCXOIAIINX B HEM
W3MECHEHUH, yMEHHUE JenaTh OOOCHOBAaHHBIE 3aKIIOUEHUS HAa OCHOBE HAYYHBIX
($aKTOB M UMEIOIIMXCS JAHHBIX C IETbI0 TTOJIYICHHS JTOCTOBEPHBIX BHIBOJIOB;



e  CIIOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh OMOIOTHMYECKNE 3HAHUS
JUISL pEeIIeHUs TPOOJIeM B PEaNTbHBIX )KU3HEHHBIX CUTYaIINX;

e  OCO3HaHME IIEHHOCTM  HAyYHOM  J€ATEIbHOCTH, T'OTOBHOCTH
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0OBATENBCKYIO I€ITEIbHOCTh MHIANBUYAJIBHO U
B IPYIIIIE;

e  TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI OO0YyYaIOIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbIN (paKT, NPUHUMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHBIC, pPETYJISTUBHbIE),
obecneunBaomue GopMupoBanrue QYHKIMOHAIBLHOW IPaMOTHOCTH M COLIMAIbHOM
KOMIIETEHIIMH  OOYy4YalolIMXCAd, CIOCOOHOCTh OOy4YaromMXCAd  HMCIOJIb30BaTh
OCBOEHHbBIE MEKIUCHUIIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IECTBUS B TO3HABATENILHON U COLIMAIBHOM MIPAKTUKE.

MetanpeamMeTHble pe3yNnbTaTbl OCBOEHMSI IMPOTrPaMMbl CPEJHET0 OOILIEro
o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OsJaanenune YHUBEPCAJIbHbIMHU Y4eOHbIMU MO3HABATEJIbHBIMMU
NeUCTBUAMMU:
1) 0a30BbIe JJOrMYecCKHe AeiCTBUA:

e CaMOCTOATENBHO (HOPMYJIIMPOBATh M aKTyaJIU3UPOBAThH IMPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e  WCHONB30BaTh TMPH OCBOCHWHM 3HAHWUH NPUEMBI  JIOTHYECKOTO
MBINIUICHUST (aHanu3a, CHUHTE3a, CpaBHEHUS, Kiaccudukanuu, o000IIeHNs),
pPacKphIBaTh CMBICH OHMOJIOTHYECKUX IIOHATHH (BBIICIATh HMX XapaKTCPHBIC
MPU3HAKH, YCTAHABIIUBATDH CBSI3U C APYTHMH MOHATHUSIMH ),

e  ONpEACHATH LENU JCATCILHOCTH, 3aaBas apaMeTPbl B KPUTEPUU UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

e  HCIIOJB30BaTh OMOJIOTMYECCKHE IOHATHS JJis1 OOBsICHEHHUS (PAKTOB U
SABJICHUM KUBOW IPUPOJIBI;



e  CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMATPHUBACMBIX
SIBIICHUSX, (DOPMYJTHMPOBATH BHIBOBI U 3aKITIOUCHIS,

e  TPHUMEHITh CXEMHO-MOJCIBHBIE CpPEACTBA IS  TPEICTABJICHUSA
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a
TaK)Xe IPOTUBOPEUHIA PA3HOTO POJIA, BBISIBJICHHBIX B PA3INIHBIX HHPOPMAITMOHHBIX
UCTOYHUKAX;

e  paspabaTeiBaTh TIUIAaH pEIICHUS MPOOJIEMbI C Y4YETOM aHaju3a
UMEIONTNXCS MaTepUATIbHBIX M HEMaTEPHAIBLHBIX PECypPCOB;

e  BHOCHUTh KOPPEKTHUBHI B JIESITCIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YNBTATOB LEJSIM, OIICHUBATH PUCKHU MTOCIICICTBAN AEATEIHLHOCTH,

e KOODIWHUPOBATH W BBIMOJHATH PadOTy B YCIOBUSX peEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

e  pa3BUBATh KPEATHBHOC MBINIJICHUE TPU PEIICHUN >KU3HEHHBIX
npooeMm.

2)  0a3oBble HCCJIeI0BaTeIbCKHE TeHCTBHS:

e  BIANETh HaBBIKAMH Y4e€OHO-UCCIIEIOBATEIHCKOM M  MPOEKTHOMU
JeSATEeILHOCTH, HaBbIKAMU Pa3pelieHUs MPo0IieM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS IPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

e HCHOJB30BaTh PA3IMYHbIC BUABI JEATEABHOCTH 10 TTOJTYYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MPeoOpa3oBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COITUATBHBIX TIPOEKTOB;

e  (opMHpOBaT, HAyYHBIM THUN MBIIUICHUS, BJIAJCTh HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATHSIMH H METOJAMHU;

e  CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM
NESATEILHOCTH U KU3HCHHBIX CUTYaIIUSIX;

e BBISABJIATH MPUYNHHO-CIICICTBEHHBIE CBSI3U M aKTYaJTU3UPOBATH 3a1a4Yy,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JJTs JOKa3aTeIhCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh MApaMeTPhl U KPUTCPUH PEIIICHHUS,

e  AHAIM3UPOBATH MMOJYYEHHBIE B XOJI€ PEIICHUS 3a/layd PE3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

e  J1aBaTh OLICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

e  OCYHIICCTBJISITH IICJICHANIPABICHHBIM MMOUCK TIEPEeHOCAa CPEACTB H
CIIOCOOOB IEUCTBUS B IPO(DECCHOHATLHYIO CPEY;

e  yYMEThb TMEPEHOCHUTh 3HAHUSA B I[IO3HABATEIIBHYI0O U MPAKTUYECKYIO
00J1aCTH KU3HEICATCIILHOCTH;

e  YMEThb MHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;



e  BBABUTAaTh HOBBIE HJIEH, Mpeajaratb OPUTMHAIbHBIE TOAXOABI U
pELIeHMs], CTaBUTh MPOOJIEMBI U 33]1a4H, TOMYCKAIOIUE aIbTEPHATUBHBIC PEILICHUS.
3) pa6ora ¢ uHpopmaueii:

e  OpPHUEHTUPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX HHGpOpManuu (TEKCTE
y4eOHOTro MocoOusi, HayqHO-MOMYJISIPHOM JIUTEpaType, OMOJOTHUYECKUX CIOBAPAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

e (opmynupoBaTh 3anpochl U NPUMEHATHh PA3JIUYHBIE METOJbl IPHU
MOWCKe W 0TOOpe Omojorndeckoi nHpopMaIuu, HeOOXOAMMON /IS BBITTIOTHEHUS
y4eOHBIX 3a/1a4;

e  mpuoOperaTh OTIBIT UCIIOJIb30BaHUS UH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTMHA, COBEPILIEHCTBOBATb KYJbTYpy aKTHBHOIO
WCITOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

e  CAMOCTOATEIBHO BBIOMpATh ONTUMAIBHYIO (OpMY MPEACTABICHUS
OHoJ0ornyecKor HHPopMaluu (CXeMbl, FpapuKH, AHATPAMMBI, TAOJIULIBI, PUCYHKHU U
Apyroe);

e  HCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KayeCcTBE CpEACTBa NpU paboTe ¢
OHOJOrnyeckod HHPOpMalKEH: MTPUMEHATH XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (hOpMYJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

e  BIAJACTh HABbIKAMHU paACHO3HABaHUS W 3alUTHl HMH(OpMaLUH,
MH(OPMAMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUSIMM:
1) obmeHue:

e  OCYUIECTBJIATh KOMMYHHUKAIIUU BO BCEX cdepax KHU3HU, AKTUBHO
y4acTBOBATh B IUAJIOTe WM JUCKYCCUU IO CYIIECTBY 00CYX AaeMOM TeMbI (YMEHUE
3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIBHO  BBINOJIHEHUS
npeajiaraeMoi 3a7aun, yYUThIBATh HHTEPECHI U COIIACOBAHHOCTD MO3UIMN APYTHUX
YYaCTHUKOB JHMAJIOTa WIN JUCKYCCUN);

e  pacrno3HaBaTh HeBepOaJbHbIE CPECTBA OOIIECHNS, TOHUMATh 3HAUEHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

e  BIAACTh pAa3IMYHBIMH CIIOCOOAMH OOIIEHHA W B3aUMOJCUCTBUA,
NOHMMATh HAMEpPEHUs! JIPYTHX JIOJIeH, MPOSBIATh YBAXUTEIBHOE OTHOIICHHE K
coOeceTHUKY U B KOPPEKTHOU (hopme popMynnpoBaTh CBOM BO3PAKEHUS;

e  Ppa3BEPHYTO MW JIOTUYHO H3Jaratb CBOIO TOYKY 3pEHUS C
UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.



2) coBMeCTHAasl IesiTeJIbHOCTh:

e TNOHMMAThb M  UCIHOJI30BaTh MPEUMYIIECTBA KOMAHIHOM H
WHIUBUIYyAIbHOM  paOOThl TpU  peHieHuHu  OMOJOTMYEecKOd  MpoOIJIeMBl,
000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS TPYIMIOBBIX (POPM B3aMMOJIEHCTBUS
IIpU pelIEHUH y4eOHO 3a7auu;

e  BBHIOMpaTh TEMATUKy M METOJIbl COBMECTHBIX JECUCTBUH C YYETOM
OOIIMX UHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WIeHa KOJUIEKTUBA;

e  IIPUHHAMATh LEIU COBMECTHON MJEATEIBbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JIEUCTBUSL MO €€ [IOCTWKECHHIO: COCTaBJIATH IUIAH JECHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pEe3yJIbTaThl
COBMECTHOM padoThI;

e  OLICHMBAaTh KAYECTBO CBOETO BKJIAJA M KAXJA0T0 YY4aCTHUKA KOMAaH/IbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e  mpeajaratb HOBbIE NMPOEKTHI, OUEHUBATh MJEU C MO3MIMH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

e  OCYUIECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEJICHNE B Pa3IMUYHbBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIUATHBHBIM.

OBJiajeHne YHUBEPCAJIbHBIMH PEryJSTHUBHbIMHU ACHCTBUSIMH:
1) camoopraHu3zanus:

e HCHOJB30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBISBICHUS NPOOJIEM U UX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYyalLUsX;

e  BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMN II€JIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKaX MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOLIUX;

e  CAMOCTOSATEIBHO OCYIIECTBISITH IO3HABATEIBHYIO JEATEIbHOCTD,
BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4d B
o0pa30BaTeNbHON AESATENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

e  CaMOCTOSATEIBHO COCTABJATh IUIAH PEHIEHUS MNPoOJIeMbl C YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTCHHUIA;

e  ]1aBaTh OLIEHKY HOBBIM CUTYalMsIM;

e  pacHIUpsATh paMKU Y4YeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUM;

e  JleNaTh  OCO3HAHHBIM  BBIOOP, ApPryMEHTHPOBATH €ro, OparTh
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLICHUBATh NPUOOPETEHHBIH OIBIT;

e  CHOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO ITUPOKON dPYAUIIUH
B pa3HBIX OOJACTAX 3HAHWI, MOCTOSHHO TOBBIIIATH CBOW OOpa30BATENBHBIA U
KyJIbTYPHBII YPOBEHB.



2) CAMOKOHTPOJIb:

e  JaBaTh OIICHKY HOBBIM CHTYyalldsIM, BHOCHTh KOPPCKTHBHI B
JICSITEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

e  BIAJACTh HABBIKAMU II03HABATEIbHOW pedIIeKCHH KaK OCO3HaHUS
COBEpIIIAEMBIX JCHCTBUHA M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3YJIbTaTOB H
OCHOBaHHi, UCIIOJIb30BaTh NMPUEMBI peIeKCHU ISl OLCHKHM CHUTyalld, BBIOOpA
BEPHOTO PEIICHHS;

e  YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPHUHUMATH PEIICHHUS 10 UX
CHIDKCHHMIO,

e  MPUHAMATh MOTHBBI M apTyMEHTHI IPYTUX HPH aHAIN3€ PE3yIbTATOB
JICSITETIbHOCTH.

3) mpuHATHE ceOs U APYTHUX:

e  IPUHHUMATH CeOsI, TOHUMAsI CBOM HEJOCTATKH U JTOCTOMHCTBA;

e  IPUHUMATh MOTHUBBI M apryMEHTHI APYTUX MPH aHAIN3€ PE3yIbTaTOB
JCSITETIbHOCTH;

e  TPHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH;

e  pa3BHBATh CIOCOOHOCTH IIOHUMATh MUD C TIO3UIIMHU IPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieuuduueckue 1 yueoHoro npeamera «buoaorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mpeameTHbie
pE3yNbTAaThl PEACTABJICHBI IO TO/1aM O0YUYEHHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOCHHS ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaKaTh:

e c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE€ U POJU OHOJOTHH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa M HAyYHOIO MHUPOBO33PEHUS, O BKIIAJIE
POCCHUHCKUX U 3apyOeXHbIX YyU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKUIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIIeHUs )KU3HEHHBIX 3a]1a4;

e  YMEHHME paCKpbhIBaTh COJICpKAaHUE OHOJOTUYECKHX TEPMHUHOB W
MNOHSTUMN: )KU3HB, KJIETKA, OPTaHu3M, MeTabo13M (0OMEH BEIIECTB U MpeBpalleHue
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsI OPTaHU3AIIMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;



e  yMEHHE u3JIaratb OMOJOTHMYECKHUE TEOPHH (KIETOUYHAs, XPOMOCOMHAS,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJApHOH Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOTrooOpasus u
MIPOUCXOXK]ICHUS KyJIbTYpHBIX pactenuii H. V. BaBuiioBa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

e  YMEHHE BIJIQJIETh METOJAMH HAY4YHOTO II03HAHUS B OHOJOTHH:
HaOJIOICHUE U ONKUCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHUN, OpTraHU3aIMs U
MPOBEICHHE OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBH)KEHHE THUIIOTE3bI, BHISIBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

e  YMEHHE BBIICIATh CYIIECTBEHHBIE IIPU3HAKKM BHUPYCOB, KIIETOK
IIPOKapHOT U JYKAapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHU3MOB,
OCOOEHHOCTH TPOLIECCOB: OOMEHa BEIIECTB U IMPEBPAIICHUS SHEPIHUH B KIETKE,
(doTOCHHTE3a, MIIACTUYECKOTO U IHEPreTUYECKOro 0OMEeHa, XEMOCHHTE3a, MUTO3a,
Mel03a, OIJI0JIOTBOPEHHUS, PA3MHOKEHMSI, UHANBUIYAJTbHOTO Pa3BUTHUSL OpraHU3Ma
(oHTOTEHER);

e  yMEHHME TPUMEHATh [OJY4YEHHbIE 3HaHUSA i1 OOBACHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SABICHUM, 11 NPUHATUS MPAKTUYECKUX PEIICHHUN B
MOBCEHEBHOMN >KM3HU C LENbI0 oOecrneueHnss 0€30MacHOCTU CBOETrO 30POBbSl U
3I0POBBSl OKPYXAIOUINX JIIOJCH, COONIIOIEHNsT HOPM TI'PAMOTHOTO TOBEJCHUS B
OKpYy’Karollled NPUPOJHON Cpene, MOHMMAaHME HEOOXOAMMOCTH HCIIOJIb30BAHMS
JOCTHKEHUM COBPEMCHHOM OWOJIOTMM W OMOTEXHOJOTHM JUIsl PalliOHaJIbHOTO
IPUPOAOTIOIH30BAHNUS;

e  YMEHHE pelaTh 3JIEMEHTAPHbIE T'€HETHYECKHE 3aJaud Ha MOHO- U
TUTUOPUIHOE CKpEIlMBAaHME, CLEIMJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS JJIsl MpPEICKa3aHMsl HacleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

e  YMEHHME BBIIOJHATH J1A0OpPATOpPHbIE U MPaKTHYECKHEe padoThI,
coOJIr01aTh IpaBuIIa Mpu padboTe ¢ yueOHbIM U Ja0OPATOPHBIM 000PYAOBAHUEM;

e  yYMEHHME KPUTHUYECKH OLEHUBATh M HWHTEPIPETHUPOBATH UHPOPMAIIIO
OMOJIOTMUECKOTO  COJIEP)KAHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

e  yMEHHE CO37aBaTh COOCTBEHHbIC MHCbMEHHbIE U YCTHBIE COOOIICHHUS,
00001mass 6MoIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (nbp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 b 2 0.5
HONOTHA Kak Hdyka https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
P . https://m.edso0.ru/7f41c292
bubmuorexa [JOK
X i 1
3 UMUYECKHI COCTaB M CTPOCHUE KICTKU 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEIILHOCTD [ICTRH https://m.edsoo.ru/7f41c292
5 PazmHOXeHME 1 MHIUBUIYAIbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne ara nudpoBbIe
Tema ypoka KonTpoabsubie  IlpakTudeckue A (uncpp )
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
02.09.2024 - bu6nunorexa LIOK
1 buonorus B cucreme Hayk 1 06.09.2024 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Meroabl O3HAHMS )KUBOU MPUPOJIBI. 09.09.2024-
I[IpakTuueckas padora Ne 1 13.09.2024
2 «/cnonp30BaHue pa3IMUHbBIX 1 0,5 bubmorexa LIOK
P ’ https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTUYECKUX 00BHEKTOBY
3 buonornueckue cuctemsl, IPOLIECChI 1 16.09.2024- bubnnorexa [JOK
U UX U3yYCHHE 20.09.2024 https://m.eds00.ru/863e6564
4 XUMHYECKHI COCTaB KJIETKH. Boma u 1 23.09.2024- bubmmoteka IIOK
MUHEpaJIbHBIE COJIU 27.09.2024 https://m.eds0o.ru/863e674e
5 Bbenku. CocTtaB u cTpoeHHe OEIIKOB 1 VPP bubmorexa [JOK
' p 04.10.2024 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE 07.10.2024-
Karaau3aropsl. JlaGopaTopHas 11.10.2024
5 pabota Ne 1 «M3yuenue 1 05 bubnunorexa LIOK

KaTaIUTHYECKON aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl

WJIM KaTajasbl)»

https://m.eds00.ru/863e6b72
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14.10.2024-

bubmuorexa [JOK

7 .
yraesonel. Jiannzet 18.10.2024 https://m.eds00.ru/863e6870
y 21.10.2024-
bubmuorexa [JOK
8 .
Hyxientossie kncnotsl. AT® 25.10.2024 https://m.eds00.ru/863e6d5c
9 Hcropus u MmeTo bl U3yd4eHUs bubnuoreka [IOK
kietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak nienocrnas »uBas
cucTema
CtpoeHue 3yKapuoTUYECKOM KIETKH.
Jlaboparopnas padota Ne 2
«3yueHne cTpoeHus KIeTOK bubnnoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0,5 https://m.eds00.ru/863e6ff0
OaKkTepHii Mol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHICaHUE
bu6nmoreka [JOK
12
OGMeH BelecTs I LMEigRgmsM https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 .
Dorocures. XemocQes https://m.eds00.ru/863e7c98
. bubnmuorexa [JOK
14
DHepreTHieckHit oOMeH B https://m.edso0o.ru/863e7aae
JKu3HeHHEIN IHUKII KIeTKU. [leneHue
15 KJeTkd. Muto3. JlabopaTopHas 0,5 bubmorera [JOK

pabora Ne 3 «HabmrogeHne MuTo3a B

https://m.edso0.ru/863e7dc4
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KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax»

Buocunres 0enka. Peakuus

bubnunorexa LIOK

16
MaTpUYHOIO CUHTE3a https://m.edso00.ru/863e796e
bubmuoreka [{OK
17 T —0 0
PAHCIBIHIE MIOCHITES betied https://m.edsoo.ru/863e796e
18 Hexnerounsie ¢hopmbl )KU3HH — Bbu6mmoteka [IOK
BHUPYCBI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81h6
https://m.edsoo.ru/863e831e
N bubmuoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eToK. ONI0J0TBOPEHHUE.
21 JlaGopatopHas pabota Ne 4 05 bubmuoteka [IOK
«3yueHne CTpOeHHS MOJIOBBIX ’ https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»
29 NuauBuayaibHOe pa3BUTHE bubmuortexa [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
23 I'enernka — Hayka o bu6mmorexa IIOK

HaCICACTBCHHOCTH U UBMCHYHNBOCTHU

https://m.eds00.ru/863e86f2
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3aKOHOMEPHOCTH HACIEAOBAHUS

24 NpU3HAKOB. MOHOTHOpUIHOE bubamorexa LIOK
https://m.eds00.ru/863e8878
CKpellMBaHHe
UrHOpHUIHOE CKpelMBaHue. 3aKOH
25 fee.aminffloro H:Z:JIL:ILOBaHI/ISI bubmorexa LOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacae10BaHNe
npu3HakoB. Jlaboparopnas pabota No
5 «M3ydyeHue pe3yabTaToB bubnuoreka [IOK

26 0,5
MOHOTUOPUAHOTO W TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKPELIMBAHUA y JP030(HIIBI HA
TOTOBBIX MUKPOIIpEIapaTax»

97 T'enernka nona. Hacinenosanue bu6mmoteka IIOK
MPU3HAKOB, CIEIJIEHHBIX C MIOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTh. HenacneacteenHas
W3MEHYMBOCTh. JlabopaTopHas

08 pabota Ne 6. 3yuenue 05 bubmmnoreka HOK
MOIU(PUKAITIOHHON U3MEHYHUBOCTH, ’ https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAapUALIMOHHON KPUBO»

HaciencTBenHas N3MEHYHUBOCTD.

29 JlaGopatopHas paborta Ne 7. «AHanu3 05 bu6muoreka [JOK
MyTalui y Jpo30(uisl Ha FTOTOBBIX ’ https://m.edso0o.ru/863e8efe
MUKpOIIpenaparax»

30 I'eneTuka yenoseka Bubmmorexa [IOK

https://m.edso0.ru/863e8d78
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PesepBHelil ypok. O600ICHHE 10

31 teme «HacnencTBeHHOCTh U 1
W3MEHYMBOCTH OPTaHU3MOBY
bubmuorexa [JOK
32 Ceneiuns Kak Hayka i npouece 1 https://m.edSO(I)l.ru/863e9214
33 MeTo/bl U IOCTHKEHUS CeNIeKIINU 1 bubmuorexa [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnnorexa [JOK
MPOU3BOJCTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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