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HosicuuTe IbHAA 32N CKA

Pabouas mporpamma mo Ouonoruu s 10 kmacca cocraBiieHa Ha OCHOBE
OenepanbHoro 3akoHa «0O0 oOpazoBanuu B Poccuiickoir @epeparuum» OT
29.12.2012 Ne273 @3, B coorBeTcTBUU ¢ 00HOBIEHHEIMH DPI'OC OOO, Ha ocHOBE
denepanbHo paboueit mporpammel mo Ouonormn YMK «buonorus», B.B.
[Taceuynuk, ocHOBHOUM oOpazoBatenbHOU mporpaMmbl MKOVY «l'umnuazus Nel r.
Maiickoroy, mojioxkeHus 0 pabodeil mporpaMMe renarora TMMHa3Uu.
Pabouast nmporpamma coctasiena s yueonuka bemnsies J1.K.
| Aeiviun I'.M. UznatensctBo: [Ipocemienwne. 'ox u3manus: 2022.
MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHe
B cootrBercTBUM ¢ (QenepatbHbIM YYEOHBIM IIJJaHOM padodas MporpaMmma
cocTaslieHa 1o nporpamme bensesa J[.K. u3 pacuera 1 yac B Hegento,34 4. B roa. 1
YETBEPTh- 84
2 4eTBepTh- 8 U
3 yerBepTh- 11 9
4 yeTBepTh- 7 U

COAEPKAHUE OBYUYEHMUSA

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (pusocodueit, STUKON, ICTETUKON U MPABOM.
Ponp Ouonormu B (HOpMHUPOBAHMM COBPEMEHHOW HAy4YyHOW KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HaYK.

Meronpl TO3HaHUS SKUBOW TPHUPOABI  (HAOMIOJIEHWE, OSKCIEPUMEHT,
OMKMCAaHWE, U3MepeHue, KilacCupUKaIusa, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdeMoHcTpanuu:

IMoprpersl: Y. Hapeun, I'. Mennens, H. K. Komenos, J[Ix. Yorcon wu
@. Kpuk.

Tabauubl 1 cxeMbl: «MeTo/bl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHue pa3IMYHBIX METOJOB IIPH
W3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPTraHU3AIUS.
Xuble cucrembl (OMOCHMCTEMBI) Kak TMpPEeIMET W3Y4YEHUs OHOJIOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBI.



CpoiictBa OuocucreM U HX pa3HooOpa3ue. YPOBHM OpraHH3aIUH
OMocHCTEM:  MOJICKYJSIPDHBIM,  KJIETOYHBIH,  TKaHEBBIM,  OpraHU3MEHHBIN,
MONYJISIITUOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHI ), OMOoChEpHBIH.

JdeMoHcTpanuu:

Tabauubl 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpraHU3alluu
’KUBOU TIPUPOIBD».

Oo6opynoanue: mojaenb moJiekyisl JJHK.

Tema 3. Xumnuyeckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKPO3JIEMEHThI. Bosia 1 MuUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOJBI W MHUHEpaJIbHBIX BellecTB B Kietke. [logaep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u ctpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~OCJIKOBOM MOJEKyNbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.

®epmeHThl — OWojoruueckue Karanuszatopel. CrpoeHue (depMeHra:
aKTUBHBIA I1IEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmeHnTsl. ButamMuHBL
OTanuust HepMEHTOB OT HEOPraHUUYECKUX KaTaln3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl (TJIIOKO3a, pubo3a U JI€30KCUpU003a),
qucaxapuibpl  (caxaposa, JaKTo3a) M MoJIMcaxapuibl (Kpaxmall, TJIMKOTEH,
LEeJUII0103a). bruonornyeckrue GyHKIMM YTIII€BOIOB.

Jlumuasl:  Tpurnunepuasl, Gochonunuasl, crepounsl. ['mapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJI€BOOB, OCTTKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunoseie kucmorel: JJHK wu PHK. Hyxneornasr — MoHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JIHK. Ctpoenue u ¢pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u GpyHKIIHIH.

[Muromornss — Hayka o kierke. KiietouHas Teopuss — mOpuMeEp
B3aMMOJICHCTBUS HACH W (PaKTOB B HAydYHOM TO3HAHMH. METOJbl H3y4CHUS
KJIETKH.

Knerka kak menoctHas >xuBas cucrema. OOIMe TMPU3HAKU KIIETOK:
3aMKHyTas Hapy:kHasi memOpana, moisiekyasl JIHK kak renernueckuil ammapar,
cUCTEMa CUHTE3a OelKa.

Tunbl KJIETOK: HJyKapuoTHUECKas U Mpokapuotuueckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. Knerounas crenka Oaktepuil. CTpoeHue
ADYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHON, >KUBOTHOM U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUYHAs! CTEHKA, TJIMKOKAJIMKC, X
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoictBa u pyHkiuu. [{uTomnasma u eé
opraHousbl. OpHomemOpannbie opraHousbl kietku: JIIC, ammapart Ionbmxw,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOM/Ibl KIETKH: MUTOXOHAPHUH, TUIACTHUIBI.



[Tpoucxoxnenne MHUTOXOHApUNA M mactui. Buasl mnactun. HememOpanubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QYHKIIMU OPraHOMIOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHblii eHTp KieTkd. CTpoeHue sifpa: sipepHas 000JouKa,
KapuoIUI1a3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

Iloprpetsl: A. Jleenryk, P.I'yk, T.IlBann, M. lllneiinen, P.Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammel: «Pacnipenenenne XMMHYECKUMX  DJIEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOJIEN.

Tabmuubel u cxemsbl: «lleproguyeckas TadnuIa XUMHYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOAb, «bruocunres 6enkay, «CTpoeHHe MOJIEKYJIIbI OeliKay,
«Ctpoenue pepmentay, «Hykinennobie kucnotel. JJHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHne pacTUTENbHON KIETKW», «CTpOoeHHE HNPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue sipa KIEeTKn», « Y TIeBOAb, «JIMIuabD.

OO0opyoBaHME: CBETOBOM MHUKPOCKOIN, OOOpYyAOBaHHE JJIi IPOBEIACHMUS
HAOJIIOJICHUH, W3MEpPEHUH, HKCIEPUMEHTOB, MUKpPOIpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

JlaGopatopnass pabGora No 1. «l3yyeHue KaTaJIUTUUECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTala3bl)y.

JlabopatopHass pabGora Ne2. «M3ydeHue CTpOEHHUSI KIJIETOK pPacCTEHUH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHenesATeIbHOCTh KJIETKH.

OOmeH BerecTB, WK MeTa00IM3M. AcCUMIIIALNS (TUIACTUYECKU OOMEH) U
JTUCCUMUTISIIINSA (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tuner oOMeHa BerecTB: aBTOTPOQHBIN U reTepoTpodubiid. Pons Gpepmenton
B OOMCHE BEIIECTB M MPEBPAICHUN YHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBasg (¢a3bpl (porocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. Biausinue ycnoBuil cpeapl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIIEHUS €r0
MIPOJYKTUBHOCTH Y KYJBTYPHBIX PaCTCHHUH.

XeMOCHHTE3. XeMOCUHTE3UPYIOIIUE OaKTepuu. 3HAUYCHUE XEMOCUHTEe3a ISt
JKW3HU Ha 3eMJIe.

DHepreTudeckuii oOMeH B KileTke. PaciiernsieHue BemiecTB, BBIICICHUE H
aKKyMYJUPOBAaHHE DHEPTrUM B KJIETKE. OTambl HSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKUCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnutenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHa.



Peakuuu wmarpuunoro cunte3a. ['enermueckas unbpopmanus u JIHK.
Peanuzanusi renernueckoit wHGOpMAlUM B KIETKE. | €HETHYECKHM KOJ U €ro
cBoricTBa. Tpanckpuniusa — MmaTpuuHblii cuHTe3 PHK. Tpancisuus — 6umocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOkuciaor. Poib pubocom B
OounocuHTe3e Oenka.

Heknerounsie dhopmbl xu3Hu — Bupychl. Mcropusi otkpbiTus BupycoB (/1.
. iBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo36yautens CIIN/la.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunmakrtuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanuu:

Ioptpetsi: H. K. Konsuos, . U. Usanosckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tunbl nuTanusy, «Metaboauzm», «MUTOXOHIPU,
«IHepreTudeckuii oOMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHb nuki Bupyca CIIN/]a,
oaxrepuodaray, «Pemnmukarus JJTHK.

Oo6opynoBanue: moaenu-anmmkanuu «Y asoenue JITHK u Tpanckpunimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema 5. PasMHOkeHMe U HHAUBUAYAJbHOE Pa3BUTHE OPTaHNU3MOB.

Kietounblii MK, WIM KU3HEHHBIM LUK KieTku. MHTepdaza u mMutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJbI.
[{utonornuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpTraHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. IIponeccel, mpoucxoasiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJIOrMYEeCKUd CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKH — aromnTo3.

@DopMbI pa3MHOKEHUSI OPTAaHU3MOB: Oecrionioe u mosioBoe. Bubl 6ecrosioro
Pa3MHOXXEHUS: J€JIEHUE HaJIBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meito3. Craguu meniosa. [Iporecchbl, npoucxoasime Ha CTagusxX Meno3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bBHOJIOTMYECKUH CMBICT H
3HAYEHHUE MEHo3a.

['ameTtorenes — mporecc oOpa30BaHUS TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHWKU U SUYHUKUA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTrenorenes.



NunuBunyanpHoe pasBuThue (OHTOTEHE3). OMOpPHOHAIIBHOE pPa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npo0ienue, ractpyisiusi, opraHorene3. [loctamOpuoHanbHOE pazBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazeutue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTAJINM PA3BUTHSI.

JdemoHcTpanum:

Tabmuubl u  cxembl: «@OpPMBI  Pa3MHOMKEHHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuit»y, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbrii uukmy, «Permmukarmus JJHK», «Mutosy,
«Meio3y», «IIpsmoe u HenpsiMoe pa3BuTHE», «['aMeToreHes3 y MIEKONUTAIOIMINX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOT'€HE3A.

O0opyoBaHue: MUKPOCKOTI, MHUKpOMpenapaTsl «CriepMaTo30u/ibl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb metadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuass pabotra Ne 3. «HaOmromenne muTO3a B KIETKaX KOHYHMKA
KOpelIKa JIyKa Ha TOTOBBIX MUKpOITpEnapaTax.

Jlaboparopnass pabota Ne 4. «/3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpenapaTax.

Tema 6. HacsieicTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer wu 3amaum reHetuku. Mceropust pasBuTus TeHETUKUA. Ponp
IIUTOJIOTUM U SMOPHOJIOTMM B CTAaHOBJICHUM TE€HETUKH. Bkiaa poccuilckux u
3apyOeKHBIX  Y4YEHBIX B pa3BUTHE  TEHETUKU.  MeETOAbl  TEHETHKH
(ruOpUI0IOTHICCKHM, IIUTOTC€HETUYECKHUH, MOJICKYJISIPHO-TCHETHUCCKHI ).
OCHOBHbBIE TEHETHYECKHE MOHATHS. ['eHeTnueckass CUMBOJIMKA, UCIOJIb3yeMasl B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTHU HacJIe0BaHUs NIPU3HAKOB, YyCTaHOBJIEHHbIE . MeHnaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHOo00pa3uss THOPUIIOB TIEPBOIO
nokoyieHus. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynuctoTel raMeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjelI0BaHUs
npuszHakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
Ananu3upymolee ckpenpanue. Fcrnoap30BaHne aHaATM3UPYIOLIETO CKPEITMBaHUS
JUTS OTIPEICIICHNSI TEHOTHIIA OCOOH.

CuerienHoe  HacienoBaHue  npu3HakoB. Pabora T. Mopranma 1o
CLUEIUIECHHOMY HACJIEJOBaHUIO T'eHOB. HapylieHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTHU. | eHeTnuecKkue KapThl.



I'eneTnka mnona. XpoMOCOMHOE ONPEEIEHUE M0JIa. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHUYHnBOCTD. Bunpr M3MEHYUBOCTH: HEHACJIEICTBEHHAS U
HacleACTBeHHas. Poilb  cpenbl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapuainuoHHbIH psiag U
BapualMoHHass KpuBas. Hopma peaknuum npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIC NMPHU3HAKUM M MX HOpMa peakiuu. CBoilcTBa MOAM(PUKAIMOHHON
U3MEHYUBOCTH.

HacneactBeHHasi, WM TE€HOTHIMYECKas, M3MEHYMBOCTh. KoMOMHATMBHAA
U3MEHYMBOCTb. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalimoHHast H”3MEeHYUBOCTh. Kiaccudukanus MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u Mpu4MHbI MyTalud. MyTrareHHbIe (PaKTOpHI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacyeACTBeHHOM n3MeHunBoctu H. M. BaBunosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJBI I'€HETUKH
YeJI0BEeKa: FeHeaIOTnYeCKUi, OJTM3HEOBBIN, IUTOT€HETUYECKUN, OMOXUMHYECKHH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE ICHOTUIIA!
IIOJIHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[Tl1P-ananu3a. HacnencrtBeHHble 3a0o0eBaHMs 4YEJNOBEKA: TIEHHbIE OOJIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne u reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBL
3I0pOBOI0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKHU B NMPEJOTBPALLECHNH U JICUEHUN T€HETUYECKUX 3a00JIEBAHHI YEIOBEKA.

JdeMmoHcTpanuu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. YerBepukosn, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuubr ~ w  cxembl: «KMOHOTHOpUITHOE ~ CKpEIIMBAaHUE U €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHMS] M €ro LHUTOIE€HETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBue QJUICNIBHBIX TE€HOB», «leHeTHYeckue KapTbl paCTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moyia», «3aKOHOMEPHOCTH HACJIEdOBaHUS,
CUEIUIEHHOTO0 ¢ ImonoM», «KapHhoTumbl dYeloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puKalMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «l'eHeTuka rpynn KpoBu», « MyTalmoHHasi U3BMEHUYUBOCTH.

OO6opynoBanue: MoJeAu-anIuIuKauu  «MOHOTUOPUIHOE ~CKpEIIMBAaHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKpompenapaT «Jlpo3odpuna» (HOopma, MyTanuu
(bOpMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHble 1 NpaKkTUYeCKUe PadoThI:

Jlabopatopuast padora Ne 5. «M3yduenue pe3ynbTaTOB MOHOTHOPHIHOTO H
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(MIBI HA TOTOBBIX MUKPOTIPETIapaTax».




Jlabopatopnas padota Ne 6. «M3yuenne MoaupUKaImOHHONW U3MEHYUBOCTH,
MOCTPOCHHME BAPUAIIMOHHOTO PsiJia M BAPUAIIMOHHON KPUBOWN».

JlaboparopHas padota Ne 7. «AHaiIM3 MyTalyil y Apo30QIbI Ha TOTOBBIX
MUKpOIperaparax.

[Tpaktnaeckass pabora Ne 2. «CocraBieHWE | aHaJIW3 POJIOCIOBHBIX
YeJI0BEKay.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak Hayka M IpoLecc. 3apOKICHUE CEJIEKIIMU U JOMECTUKALIUS.
Yyenne H. U.BaBunoBa o0 T1ieHTpax MNPOUCXOXKACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHUl. LIeHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CEJIeKIIMU. MacCOBBIi U MHANBUAYATbHBINA OTOOPHI B
CEJICKLIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, unu rudpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHI.
Otnanénnass rtubpugmzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
IIOJIyYECHHUE TOJMIUIOUIOB. JIOCTMIXKEHMsSI CEINeKIUU paCTeHUM, KUBOTHBIX W
MHUKPOOPraHU3MOB.

buorexHoJIOTHs Kak OTpacilb IMPOU3BOACTBA. ['€HHas WHXKEHEepus. OTalbl
co3ganusi pexkomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounbsle KynpTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornyeckue W dtudyeckue  npodmembl. MO —  reHeruyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

IMoptpers: H.  W. BaBunos, M. B.Mwuuypun, [I'. [I. Kapneuenko, M.
®. lBaHOB.

Tabmuubl u cxembl: kKapTa «LleHTphl TPOUCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenumity, «OtnanéHHas rudpuausanus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM.

OOopynoBaHue: MyJIsSKM  IJIOJIOB U KOPHEIUIONOB  JTUKUX (QopM U
KyJbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX031iCTBEHHbIE PACTCHUS.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHHUSI CEJEKIMU PACTEHUU U
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMBI T10
B1OJIOT'NHN HA BA30OBOM VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUMA




Cornacio ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUSA K pe3yJbTaTam
OCBOCHHMs  OOy4alolmMMHUCS TpPOrpaMM cpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pe3yibTAaTOB OCBOEHUS mnpeamera «buomnorus»
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOOINPENCNICHNI0, HaJu4Yhe MOTHBaUM K OOy4YeHHI0  OWOJoruwy,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W HMCTOPUYECKUX TPATUIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIONUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAJIUYUE HSKOJOTUYECKOrOo TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHEHHBIC TITaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «bruoiaorus» ITOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIeCCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, MATPUOTU3MA,
YBaKEHUS K 3aKOHY U IMPABOIOPSIKY, YEJTOBEKY TPyJa U CTapllIeMy MOKOJICHHIO,
B3aMMHOTO YBQ)XKCHUS, OEPEKHOT0 OTHOIIEHUSI K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, Tpupoae u
OKpYKaIoUIEN cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3WIIUECH JUYHOCTH, CHCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE peAU3alUi OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEIBHON ESITELHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM O0YyYaroIIerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)KCHUE
3aKOHa W MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3WMIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;



YMEHHE YYUTHIBATh B CBOMX JEUCTBUSAX HEOOXOJUMOCTHh KOHCTPYKTHBHOTO
B3aMMOJENCTBUS JIIOAEH ¢ pa3HbIMU YOEXKIECHUSAMHU, KyJIbTYPHbIMUA LIEHHOCTSAMU U
COL[MAJIbHBIM I10JIOKEHHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
yueOHBIX, TIO3HABATEJIBHBIX U HCCIENOBATEIbCKUX 3a/1ay, YBAKUTEIBHOIO
OTHOIIEHUSI K MHEHMIO ONIOHEHTOB IPU OOCYXJIEHHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COAEPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpe]l
Ponunoy, ropmoctm 3a cBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUWE K MPUPOAHOMY HACIECIUI0 W MaMITHUKAM
MpUPOJIbI, TOCTHXKEHUAM Poccun B HayKe, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TPYIE;

CIIOCOOHOCTh OIICHHBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HA4YC€HHUs] OWUOJOTMU B TO3HAHUM 3aKOHOB
MPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaerHas yoexJEHHOCTb, TOTOBHOCTh K CIY)XEHUIO M 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU Ha
OCHOBE€ OCO3HAHHOTO NPUHATHUS LIEHHOCTEW CEMEMHOM XKU3HU B COOTBETCTBUU C
TpaguuusiMu HaponoB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA, TPY/1a, OOIMIECCTBEHHBIX OTHOIICHHUI;

MOHUMaHKE SYMOIMOHATBHOIO BO3ICHCTBYS KHUBOU IPUPOIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPA)KEHHIO B Pa3sHBIX BHAAaX HCKYCCTBA, CTPEMIIEHHUE
IPOSIBJIATH Ka4eCTBAa TBOPUECKOM JTUUHOCTH;

5) pusnueckoro BocnuTaHUsi, (GOPMHUPOBAHUS KYJbTYPbI 3I0POBbsI H
IMOIUOHAJIBHOTO 0J1ATONOTYYHSI:

MOHUMAHUE W peanu3alus 310poBOro W 0Oe3omacHoro obpasza KU3HH
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, PETyJsIpHAs Qu3nUecKas



aKTUBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;
NOHUMAaHUE 1EHHOCTH TPAaBWJI HMHAUBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;
OCO3HaHMWE MOCJIEICTBUN U HENPUSITUS BPEAHBIX MPUBBIYEK (YHIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy/10BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

TOTOBHOCTh K aKTHBHOU [ESITCIHLHOCTH TEXHOJOTHMYECKON M COIIHAILHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, MJIAHUPOBATH M CAMOCTOSITEIIHHO
BBITOJIHATH TAKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3nudHbiM cepam mpodhecCHOHATBHOU NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymieid mpodeccu W PeaTrn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CamMOOOpa3OBaHHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHUS

AKOJIOTUYECKHU 11eJ1IecO000pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
JKM3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSI SKOJOTMYECKOM KYJIbTYphl: MNPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OLEHKA WX BO3MOXHBIX TOCIEACTBUU A
OKPYKaIOUIEH CPEIbI;

OCO3HaHHE TJIOOATBHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM M MyTed ux
pELICHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TMPU M3YyUYEHUU OUOJIOTUU
3HaHMST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIIOIb30BaHUEM  (COONIOZCHUE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE JIEUCTBUM, IMPUHOCIIIMX BpEI  OKPYKAIOLIEH
MPUPOTHON Cpeie, YMEHHE MPOrHO3UPOBATH HEOJIATONPUSTHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKME  PA3BUTOrO  DKOJOTMYECKOTO  MBIIUICHUS, OSKOJOTUYECKOU
KYJbTYpbI, OIBITA JESATEIBHOCTH SKOJIOTUYECKOM HANpaBICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILIMAJIbHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN JIEATETBHOCTH SKOJIOTHUYECKOU
HaNpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;



COBEpIICHCTBOBAHUE SI3bIKOBOW M UYUTATENbCKOM KYyJIbTYphl KaK CpEICTBa
B3aMMOJICHCTBHSI MEX1y JIFOAbMHU U TIO3HAHUS MUPA;

NOHUMaHUEe crneun(pukd OWOJIOTUM KaK HAyKH, OCO3HAHHS e pOoJu B
(dopMHpOBaHUN PAIIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUH IIEJIOCTHOTO
NpeACTaBIeHUS 00 OKpY’)KAalolleM MHpE KaK O €JIMHCTBE NPUPOIbI, YeJOBEeKa U
o0ImiecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pELICHHH MpodiieM
COXpaHEeHUS IPUPOTHOTO PaBHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTU OWOJIOTUU AJII COBPEMEHHOM IMBHIM3ALINU:
o0OecriedyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pEIIaTh pPEecypcHble  MPOOIEMBI  Pa3BUTHS
YeJI0BEYECTBa, MOMCKA MyTeH BBIXOJA U3 II00ANBHBIX HKOJIOTMYECKUX MPOOIeM U
o0ecriedyeHnss  MepexoJa K  YCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHATHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUM OWOJIOTMYECKHUX 3HAHUHW B LEISIX
NOBBILICHUSI OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoi
IpU U3Y4EHUH OUOJIOTUH;

NOHMMaHUE CYIIHOCTH METOJ/IOB MO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOMIETO MUpPAa M MPOUCXOASINX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYECHHS HAa OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TJOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BATh OMOJIOTHYECKHE 3HAHUS IS
pelieHus mpoosieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IIEHHOCTH HAy4HOH NEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAaHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUeOHOTO TpeaMeTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAROIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpPa H CHEeNU(PHKY METOJOB TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue,  HaONMIOEHHWe, HW3MEpPEHUE, OKCICPUMEHT ©  JAPYTHX),
YHUBEpCaIbHbIC Yy4eOHBbIC JeWcTBUS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,
pETyJIATHUBHBIE), o0ecreunBaoIIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAIBHOM KOMIETEHIIMHM OOYYalOlIUXCsi, CIIOCOOHOCTh
oOyuaronmxcs UCIIOJIH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,



MHUpPOBO33PEHUYECKNE 3HAHWSI W  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
[I03HABATEJIBHON U COLMAIIBHON MTPAKTUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHUS MPOTPaMMbl CPEIHEro OOLIETOo
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBJiaeHne YHUBEPCAIbHBIMYU YUeOHBIMH MMO3HABATEIbHBIMHU ACHCTBUSAMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHUSL:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh M aKTyaJM3HpOBaTh  IpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUW MNPUEMBI JIOTMUECKOTO MBIIUICHUS
(amaym3a, CHHTE3a, CpaBHEHMUSI, KIacCU(pUKAIMU, 0000IIeHNS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSMM);

ONpENeNATh LEIN MAESITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTHU C ITOCTABICHHBIMU 1EISMU;

UCIIOJIb30BATh OMOJIOTMUECKUE TTOHATHUS JIsl 0ObICHEHUS (DAKTOB U SIBJICHUIM
YKUBOW MPUPOJBI;

CTPOUTH JIOTHUECKUE paACCYXKJeHUS (MHAYKTHBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATh  CXEMHO-MOJEJIbHbIE  CpeACTBAa Uil  MPEACTABJICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEUUH  pa3HOTO  pOJa,  BBISIBJIECHHBIX B  Pa3UYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS] MPOOJIEMbI ¢ YYETOM aHAIU3a UMEIOIIUXCSA
MaTepUaJIbHBIX U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B  JIESITEIBHOCTh, OLEHHUBAaTh COOTBETCTBUE
pPE3YyJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeliCTBUS:

BJIAJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOEKTHOMN
NesATEIbHOCTH, HaBbIKAMH Pa3pelleHUs MPo0JieM, CTIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEbHOMY MOUCKY METOAO0B PEUICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

WCIIOJIb30BaTh PA3JIMYHbBIE BBl JESITEIBHOCTU MO TMOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyaIUsX, B TOM YUCJIEC TIPU CO3JaHUN YUCOHBIX U COIMATILHBIX MPOEKTOB,;

(opMUpPOBaTH HAYUHBIN TUIT MBIIICHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh U (OPMYIHpPOBAaTH COOCTBEHHBIC 3aa4yl B 0Opa30BaATEIHHOU
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;



BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJu3MpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HaXOAUTh APTYMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh IMOJYYEHHbIE B XOJAE pEIICHHUsS 3a/ladyd  pe3yibTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh ILI€JICHANPABICHHBINA MOUCK MEpPEeHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh MEPEHOCUTHh 3HAHUS B TMO3HABATENIbHYIO M IMPAKTUYECKYIO 00JacTu
KHU3HECATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEAJaraTh OPUTHHAIBHBIC TMOIXObI M PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

3) pa6ora c unpopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX MHPOpMaUHU (TEKCTE
y4e0HOro 1MocoOus, HAayYHO-TIOMYJIAPHOH JIUTepaType, OMOJIOTUYECKHUX CIOBapsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
nH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHUS, KDUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIHpOBaTh 3aMPOCH U MMPUMEHATH PA3IMYHBIE METOJBI TIPHU TTOUCKE U
otbope Ouosorndeckoi MHMOpMaIKi, HEOOXOAUMOM JIJIsi BBIIOJIHEHUSI YUEOHBIX
3amad;

mpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTYypy aKTUBHOTO UCIOJIb30BAHUS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMabHYIO  (opMy  mpeacTaBieHUs
ounonornyeckor uHbopmaru (cxemMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadecTBE CpeACTBAa mpu padoTe ¢
Ouonornyeckod HHPOpMAIMEH: TMPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMyJbl, ab0peBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH;

BIIQJICTh ~ HaBBIKAMU  pACMO3HABaHWS W 3alIUTBl  WHPOpPMAIIHH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJ1ajleHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1€iiCTBUSIMHU:

1) o6menne:

OCYIIECTBIATh KOMMYHUKAIIMA BO BCeX cdepax IKH3HH, aKTUBHO
y4acTBOBAaTh B JHMAJOre WM JUCKYCCUM MO CYIIECTBY OOCYXIAaeMON TeMBbI
(yMeHHue 3aj71aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIILHO BBITOTHECHUSI
npe/araeMoi 3a1auu, yYUThIBaTh HHTEPECHI U COTIIACOBAHHOCTH MO3UIIUN JIPYTUX
YYaCTHUKOB JIMAJIOTa WU TUCKYCCHN);



pacmo3HaBaTh HEBEPOAIBHBIE CPEJCTBA OOIICHUS, MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHWS KOH(MIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPEI;

BJIAJIETh PA3UYHBIMHU CIIOCOOaMH OOIICHHSI W B3aUMOJICHCTBUS, TIOHUMATh
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOppEeKTHOH hopme hopMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTHYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eSITeJbHOCTh:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAUBHIYyaJTbHOM
paboThI IpH pelIeHUN OMOJIOTHUECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NIPU PEIICHUHU Y4eOHOH 3a1a4u;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JEHCTBHI ¢ yd4éToM OO0IIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)K/10TO YJieHa KOJUIEKTHBA,

OpUHUMATh IeJIM  COBMECTHOM  JIeATeTbHOCTH, OpPraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS NO €€ JOCTM)KEHMIO: COCTaBJATh IUIAH JECWCTBUH,
pacnpeneniaTb poid ¢ y4€TOM MHEHHMH Y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4eCTBO CBOETrO BKJAJa W Ka)XJOr0 y4yacTHHKA KOMaH[bl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TPOEKTHI, OILEHUBATh HJIEU C TO3UIUA HOBH3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMUECKOE TMOBEACHWE B PA3NAYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTHYECKHME 3HAHUS JUIsl BBISBJICHHS TMPOOJIEM U HX
pEIIeHHs B )KM3HEHHBIX U yU€OHBIX CUTYyAITUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHHWM I1I€JIeBbIE M CMBICJIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIMX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MTO3HABATENBHYIO JIEATEIbHOCTD, BBISIBIIAThH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH pEIICHUsT TpoOJieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHM;

JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;



croco6cTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO IIUPOKON SPYIUIUHU B
pa3HbIX 001acTAX 3HAHWM, NOCTOSHHO IIOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHTYallUsAM, BHOCHTh KOPPEKTHUBBI B JEATCILHOCTD,
OIICHUBATH COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJaJC€Th HABBIKAMH  II03HABATCIbHOW  pe(EeKCHH  KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTaTOB U
OCHOBAHHUM, HCIIOJNB30BaTh NPUEMBI pedIeKCHU JUIS OICHKH CHTYyallld, BbIOOpa
BEPHOT'O PEILCHHUS;

YMETh OIICHMBATh PHUCKA M CBOECBPEMEHHO IPHHUMATh DPEHICHHS 10 HX
CHIDKCHHMIO,

NPUHUMATh MOTHBBI M apryMEHThl JAPYTHX NpPU aHaIU3e pEe3yJIbTaToB
JCSITETTbHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHUMATh ce0sl, TOHUMAs CBOM HEIOCTaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBHl JPYTUX NpPH aHAJIU3€ pe3ybTaTOB
NEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U NPABO JPYrUX HA OIINOKU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Guonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue s ydeOHoro mnpeamera «buonorusy»
Hay4YHbIC 3HAHMS, YMEHHS U CIOCOOBI JEWCTBHI MO OCBOEHHUIO, MHTEPIIPETAIIUN
U TIpeoOpa30BaHUI0 3HAHUM, BUIBI JIEATEILHOCTH TI0 MOJYyYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yU4E€OHBIX CHUTYallUsAX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTYaIlUsX, CBA3AHHBIX ¢ Owuosoruei. B mporpamme mnpeameTHbie
pE3yNbTAaThl IPEACTABIICHBI TIO TO/1aM 00YUYEHUSI.

[IpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIA OUOJIOTHUU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJEp)KaHUE OWOJIOTMYECKUX TEPMHHOB U TMOHSATHI:
XKU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIIECTB U NpEeBpalleHHE
SHEPIruM), TOMEOCcTa3 (CaMOPETyJIsius), YPOBHEBAsT OPTaHU3AIIMS KUBBIX CUCTEM,



CaMOBOCTIPOU3BEICHHE (PEMPOYKITNS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYecKUue Teopuu (KJIETOYHasi, XPOMOCOMHAas,
MyTallMOHHAs, LEHTpaJbHas JOrMa MOJEKYJISpPHOW OHOJIOTHM), 3aKOHBI
(I'. Mennens, T. Moprana, H. U. BaBuiioBa) u y4enus (o meHTpax MHOTrooOpasus
U MIPOUCXOKICHUS KyIbTYpHBIX pactenuil H. 1. BaBuiioBa), onpenensite rpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIAJeTh METOAMH HAyYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
OMMCAHWE JYKUBBIX CHUCTEM, MPOIIECCOB W SIBICHHWI, OpraHu3aiisi W IMPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBMKCHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pPE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIJICTSTh CYIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUSI SHEPTUU B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUIYAIBHOTO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHSTh MOJYyYCHHbIC 3HAHUS ISl OOBSICHEHHUS OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY’KaIOIIUX JTIO/ICH, COOMI0IEHUSI HOPM TPaMOTHOTO TTOBEJICHHS B OKPY>KaIOIIEH
MPUPOTHON cpefe, MOHUMaHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHOJI0THHU u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOIOTIONH30BAHUS;

YMEHHE pellaTh »dJEMEHTapHble T'E€HETUYECKHME 3a/Jadd Ha MOHO- H
TUTHOPUHOE CKpEIIMBaHUE, CIICTUICHHOE HAacJeI0BaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICKa3aHusl HACJIeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJHATH J1a0OpaTOpPHBIE U TMPAKTUYECKHUE PabOThI, COOJIIOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W MHTEPIPETUPOBATH HWH(MOpMAIUIO
OMOJIOTHYECKOTO COJIEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(OPMAIINH, HAYUHO-TTOMYJIIPHBIC
MaTepHaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIEAOBAaHUN B OHOJIOTHH,
MeIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC ITMCHMCHHBIC M YCTHBIC COOOIICHHS,
000011as1 6MOJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh TOHATUIHBIN armapaT OMOJIOTHH.
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A3alUu

Hacaencrsennas
uHpopmaruss  u
peanun3amnus €€ B
KJIETKE

bubGanore

ka [JOK
https://m.e
ds00.ru/86
3e9336

[Ipumene
HUE
TPYIIIOBO
i paboThl
WITH
paboThl B
napax,
KOTOpBIE
ydaT
o0Oyyaror
uxcs
KOMaH/THO
it paboTe
"
B3aMMO/Ie
HCTBUIO C
JIPYTHMH
00yuarol
UMUCS

PasMmHOXeHUE
OpraHUu3MOB

bubnuote
ka LOK
https://m.e
dso0.ru/86
3e9336

[Ipumene
HUE
TPYIIIOBO
i paboTsI
WIH
paboTel B
napax,
KOTOpbIE
ydar
00yuaroIl
UXCsl
KOMaH/IHO
i paboTe
U
B3aMMO/IC
HCTBUIO C
JIPYTUMU
o0Oyyarorg
UMUCS

NunuBnnyanbHOE
pa3BUTHE
OpraHU3MOB

bubanore
ka [JOK
https://m.e
dso0.ru/86
3e9336

YMenus
YUUTHIBATH
BBIZICJICHHBI
e
OpPHUEHTHUPBI
JICUCTBUS B
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HOBOM
yueOHOM
Marepualie B
COTpYIHHUYE
CTBE c
YUUTENEM;
YmMenue
KOHTPOJTUP
OBaTh
JIEUCTBUS
napTHEPA

OcCHOBHBIE
3aKOHOMEPHOCTH
HACJIEICTBEHHOCT
u

bubnuore

ka [JOK
https://m.e
ds00.ru/86
3e9336

OBnageHu
e
HaYaJIbHbI
MH
HaBBIKAMH
aJanTanu
U B
ITUHAMAYH
0
U3MEHSIO
eMcst
MUpE Ha
OCHOBE
METOoJ1a
pednexcu
BHOM
camoopra
HU3ALUU

3aKOHOMEPHOCTH
U3MEHYHUBOCTU

buonuore
ka L[OK
https://m.e
dso0.ru/86
39336
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HUE
TPYIIOBO
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u
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IpYruMu

00yuaroI
MMHUCS
10. | I'enetnka 3 bubnuore | Ymenus
CEJICKIIUSI ka [[OK | yuutsiBath
https://m.e | BeiaeIeHHBI
ds00.ru/86 | e
3e9336 OPUECHTUPBI
bubanore | nercTBUA B
ka I[IOK | HoBom
https://m.e | yueOHOM
ds00.ru/86 | marepuane B
3e9336 COTpYTHUYE
CTBE c
yUUTEeNIeM;
YmMmeHue
KOHTPOJIUP
OBaTh
JICUCTBUS
rapTHEPA
Hroro: 34
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KanennapHo-temaTnyeckoe miannposanue «buosnorus»-6a3oBblii ypoBeHb-

10 xaace.
Bcero-34 u.
No Paznen kos- | Kour | IIpakr | JlaTa
Tema ypoxka BO POJILH | HYECKH | IPOBeIeHUS
4yaco | bie e Ilinan | @akr
B pador | padot
bl bl
1 4erBepTh 8 4yacoB
Tema 1 Uncrpykrax no Th. Beenenune-1 yac

1. 1.BBenenue. buonorusi kKak KOMIUIEKC HayK 1

0 JKMBOM IPUPOJIE

Tema 2 XumMn4yecKuii cOCTaB KJIeTKU-4 4

2. 2.Heopranuueckue BeliecTBa KJICTKH. 1

buononuMepsl: yrieBoibl U JIUIHIBI
3. 3.benku: crpoenne u ¢ynkuuu. JIP Nel 1

«Kamanumuueckas AKMUBHOCMb

GepmeHmos 8 HCUBbIX MKAHAX»
4. 4. HyKJIeHHOBBIE KHCIIOTBI 1
S. 5.ATO® 51 Ipyrue opranuueckue | 1

COCIMHEHUS B KJIETKE

Tema3.CTpykrypa u QyHKINH KJIETKH-4 Yaca

6. 6.Knerka — snemeHTapHas €IMHUIIA KUBOTO 1
1. 7.urorumazma. JIP Ne2 «llnasmonusz u 1

0eniasmMoIu3 8 KIemKax KOHCUYbl JIYKa»
8. | 8.MemOpaHHBIe OpraHOUIBI 1
Hroro 8 yacos
JIab.pad 2
Kontp.pab. 0
Q. 9.4 apo. IIpokapuoTsl u dykapuoTsl. JIP N3 1

«CmpoeHue pacmumenbHoU. HCUBOMHOL,
2pubHOU U OAKMEPUAIbHOU KIeMmOK NoO
MUKPOCKONOMY

2 4eTBepTh § yacoB

Tema 4.00ecnieueHue KJIeTOK IHepruen 3 yaca
10. | 10.006men BEILECTB. dorocuHTES. 1
[IpeoOpa3oBaHne DSHEPrud CBETa B
SHEPTUI0 XUMHUYECKUX CBSI3EH
11. | 11.006ecrieueHre KICTOK DHEPTHEH 3a CUET 1

OKHUCJICHHUA OPraHM4YCCKUX BCIICCTB 0e3
Y4acCTHA KUCJIOpOoaa




12. | 12.buonorndeckoe OKUCICHUE MPHU YIaCTUH 1
KHCIIOpOJia

Tema 5. Hacaeacreennass uH(popManus u peaju3alnus ee B KJIETKe S 4acoB

13. | 13.I'enetnyeckas wuHbopManus, yaBoeHue | 1

JIHK
14. | 14.buocunTe3 6€IKOB 1
15. | 15.Perynsauus paboTsl F€HOB Y MPOKAPUOT U 1

YKapUOT
16. | 16.Bupychi 1
17. | 17.I'ennas u KJI€TOYHAs UHXKCHEPUS 1
Hroro 8 yacos
8 yacos
Jlab.pad 1
Kontp.pa6.0

3 uyerBepTh 11 yacoB
5.Pa3mHoOxkeHue opranu3moB (3uaca)
18. | 18.becnosnoe u noI0BOE pa3MHOKEHHUE 1 |
19. | 19./lenenue kinetku. MuTo3 1
20. | 20.Meiio3. OGpa3oBaHUE MTOJOBBIX KIETOK 1
Tema 6. UuauBuayaibHoe pa3sBUTHE OPraHu3MoB 3 yaca
21, | 21.3apopIeBoe pa3BUTHE OPTaHU3MOB 1
22. | 22.JlocToMOpHOHATBEHOE PA3BUTHE 1
23. | 23.Pa3ButHe B3pOCIOro opraHu3Ma 1
Tema 7.0cHOBHBbIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 6 4acoB

24. | 24 MounorubpuaHoe CKpelUIMBaHuE. 1

IlepBbiii 1 BTOpOM 3aK0HBI [ Mennens
25. | 25.I'enotun u ¢peHOTUTT 1
26. | 26./lurnbpuaHoe ckpenmBaHue. TpeTuit 1

3akoH  [.Mengema. IIP  «Pemenue

IeHETUYECKUX 3a/1au»
27. | 27.CuensieHHOE€  HAcJIeIOBaHHUE  TEHOB. 1

B3aumonencTBre reHoB
28. | 28.0THOIICHHSI TeH-TIPU3HAK 1
Hroro 11 yacos
JIa6.pa6.0
KonTp.pa6.0

4 yeTBepTh 7 4acoB

Tema 8 3akoHOMEpPHOCTH U3MEHYHMBOCTH 3 Yaca

29. | 29.BzaumoneiictBue ¢GeHOTHNA U CPEIbl 1
py OPMUPOBAHUHU NIPU3HAKA

30. | 30.MoaudukanronHas U3MEHYUBOCTD. 1




KoMOuHaTuBHass N3MEHYHMBOCTH

31. | 31.MyranuroHHas "3SMEHYMBOCTD 1
Tema 9 I'eHeTnKka ¥ cejleKIuA 3 yaca

32. | 32.HacnencrBennas M3MEHYUBOCTD 1

yenoBeka. JledeHne © TpeaynpekacHUue

HEKOTOPBIX  HACJIEICTBEHHBIX  OOJIC3HEH

YyeJIOBEKa
33. | 33.0gomamHuBaHe KaK HadaabHBINA JTall 1

CEJIEKIIUU
34. | 34.Metonpl celleKIMA. Y CIIEXH CEIECKIINU 1

Hroro 7 yacos
JIa6.pab. 0
Kounrtp.pa6.0




