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COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorust kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HaykamH, (uiocoduei, STUKOM, SCTETUKON U MPABOM.
Ponp Ouonormu B (QOpMHUPOBAHUM COBPEMEHHONW HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronsl NO3HaHUS JKUBOW TOpHUpPOAbl  (HAOMIOJEHHE, SKCIEPUMEHT,
ONKMCAaHHWE, U3MEpeHue, KiaccupuKalus, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JleMoHCTpauuu:

IMoptpersl: Y. Hapeun, I'. Mennens, H. K. Konbnos, JIx.Yorcon wu
@. Kpuk.

Tabauib! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM PUPOIBD).

JlaGopaTopHbIe U IPaKTUYECKUE PadbOTHI:

[Ipaktuueckass padora Ne 1. «Mcnonb3oBaHHE pA3NMYHBIX METONOB MpPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHHU3aALMsL.

Xusble cucrembl (OMOCHMCTEMBI) KakK MpeaIMET HW3Y4YeHUsi OHOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpoiictBa OuocucTeM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OMocHCTEM:  MOJICKYJISIPDHBIM,  KJIETOYHBIH,  TKaHEBBIM,  OpraHW3MEHHBIM,
MONYJISIIUOHHO-BUIOBOM, IKOCHCTEMHBIHN (OMOT€OICHOTUYECKUM ), OMOC(hHEPHBIH.

JlemoHCTpauuu:

Tabauib! u cxeMbl: «OCHOBHBIC TTPU3HAKH KU3HI», «YPOBHU OpraHU3aIlluN
YKUBOU MIPUPOIBI».

O6opynoBanue: mozaenb MmoJiekybl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTAB KJIIETKU. XHMHUYECKUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIE BEIIECTBA.

OyHKIIMM BOJBI W MHUHEpPaJIbHBIX BellecTB B KieTke. Ilogaep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCJIKOB.
He3aMeHrnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHUEe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OEIKOB.

®depmeHThl — OuWonornueckme Katanmsatopel. CrTpoenuwe (depMeHTa:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPraHUYECKUX KaTalIU3aTOPOB.




YrneBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCUpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) M MoJIMcaxapuibl (KpaxMmall, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuapl:  Tpurmunepuabl, Gochomunuapl, crepounbl. [ uapoduILHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu sunuaoB. CpaBHEHHE
YTJIIEBOOB, OCTTKOB U JIMMHI0B KaK HCTOYHUKOB YHEPTHUH.

Hyxknennoseie xwucnore: [JHK wn PHK. Hyxkneotuaer — MoHOMEpPHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHH.

[utonornss — Hayka o kierke. KiletouHas Teopuss — mpumep
B3aUMOJICUCTBUS HJed M (AKTOB B HAy4yHOM TO3HAHUU. MeTOoAbl M3Yy4ECHUS
KJIETKHU.

Krnerka kak menoctHas »xkuBasi cucrema. OOmmMe TPHU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tumbl KJIETOK: JyKapuoTHUECKas U Mpokapuotuueckas. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, X
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHounbl kietku: JIIC, ammapart [onbmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHWM u TuiacTua. Bunbl mmactun. HememOpanHbie
OpraHOW[Ibl KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Snpo — perynstopHbiii 1eHTp KiaeTkd. CTpoeHue siapa: sipepHas 000JouKa,
KapuoIlUia3Ma, XpOMATHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JlemoHcTpanuu:

[Moptpersl: A. Jlesenryk, P.I'yk, T.IlIBanu, M. llIneiinen, P. Bupxos,
x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

[duarpammel: «Pacnipenenenne XUMHYECKHX  JJIEMEHTOB B HEXKHUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuibr u cxemsl: «lleprogudeckas TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOoeHHEe >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sqipa KIEeTKn», « Y IeBOAb, «JIMmuasn.

OO6opyioBaHKe: CBETOBOM MMKPOCKOI, 000pYyIOBaHUE JUIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabGopaTopHble U MPAKTUYECKHE PAOOTHI:




Jlabopatopnass pabora No 1. «M3yueHue KaTaIUTUYECKOW AKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora Ne?2. «l3ydyeHwe cCTpoeHUS KIETOK pPacTEHHIA,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OIHCAHUE.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTab0Iu3M. ACCUMIIIAIMSA (TUIACTHYECKUM OOMEH) U
JUCCUMUJIISIUSA (PHEPreTUUEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BeniecTB: aBTOTPOGHBIN U retepoTpodusiid. Pons Gpepmenton
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBasg a3l (orocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpesipl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE OaKTepun. 3HaYEHUE XEMOCUHTE3a JJIs
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMEeH B KJIETKe. PacliernsieHue BeIleCTB, BBIJICJICHUE U
aKKyMYJIMPOBAHHE DHEPrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune m ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakumm wMarpuunoro cuHre3a. ['enernueckas wuHdbopmanus u JIHK.
Peanuzanusi reHetuyeckoil uHPopManuu B KIETKE. | €HETWYECKUN KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuaTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropusi otkpbiTus BupycoB (/1.
. ViBanoBckuit). OCOOEHHOCTH CTPOEHHS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakrtuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

JlemoHCcTpanuu:

IMoptpetsl: H. K. Konsiios, JI. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuiel m cxembl: «Tumbel uTanusy, «Metaboausm», «MUTOXOHAPHUSY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenre n QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHure u xu3HeHHbIH UK Bupyca CIIN]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoanue: moaenu-anmivkanuu «Y asoenune JAHK u Tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHokKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.




Kierounblii LMK, WU KU3HEHHBIM LUK KieTku. MuTepdaza u MHUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JlumionaHeIi W TAIuUIOMIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTosiorMUeCKHEe OCHOBBI PAa3sMHOKEHUS W  HWHJUBUIYAJbHOTO  pPa3BUTHUA
OpPTraHU3MOB.

Henenue knetkun — muto3. Ctaguu muto3a. IIpoieccel, mpoucxosinye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJOTMYECKU CMBICT MUTO34.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

DopMbI pa3MHOKEHUSI OPTAaHU3MOB: Oecrionoe U mojioBoe. Buibl 6ecnonioro
Pa3MHOXKEHUA: JIEJICHHE HAJIBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Cragum meno3sa. [Ipormeccel, npoucxoasimme Ha CTaausX MeEno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUU CMBICT H
3Ha4YEHUE MeHo3a.

I'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBbie *eje3bl: CEMEHHUKA M AUYHMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SUIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OrmiogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pas3BuTue (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pazButhe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsiMoe (TMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u paseutue pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTAJINU Pa3BUTHUSI.

JlemoHcTpanuu:

Tabmuubl U cxembl: «POpPMBI  Pa3MHOMKEHHUS OpPraHU3MOBY», «JlBoliHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHUE TOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit mukimy, «Pemmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMoe pa3BUTHEY», «] aMeTOreHe3 y MICKONUTAOMINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

OO6opynoBanue: MUKPOCKOTI, MHKPOITPEIapaThl «CriepMaTo30uibl
MJICKOITATAIOWIETOY, «SHIeKIeTka MiaeKonuTaromeroy, «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJEb-alIuIiMKauus <«/leieHue KIEeTKW», MOJIEIIb
JHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U MPaKTUYECKUE pabOThI:

JlabopatopHass padora Ne 3. «HaOmioneHne MuTO3a B KJIETKAaX KOHUYMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».




JlabopatopHasi pabora Ne 4. «M3yueHue CTpPOEHHUs MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieACTBEHHOCTh U U3BMEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mceropuss pasBuths reHetuku. Poib
IUATOJIOTUA U SMOpPUOJIOTUUA B CTAaHOBJIEHWU TE€HETUKU. Bkiag poccuilckux u
3apyOeXHBIX  Y4YE€HBIX B  pa3BUTHE  TEHETUKU.  MeToabl  I€HETHUKHU
(ruOpUI0IOTUYECKHA, HATOT€HETUYECKUN, MOJIEKYISIPHO-TEHETUYECKUIA ).
OCHOBHBIE TEHETUYECKHE MOHATHUS. ['eHeTHueckass CUMBOJIMKA, UCIIOIb3yeMas B
CXEMax CKpEUIMBaHUM.

3aKOHOMEPHOCTHU HACJIe0BaHUs IPU3HAKOB, YCTaHOBJIEHHbIE . MeHaeneMm.
MoHorubpuHoe CKpeluBaHue. 3aKOH €IWHO0Opa3usi TUOPUIIOB IEPBOIO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unioresa yuctoTel ramer. [1oHOE U HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJEIOBAHMUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenmpanue. Mcrnonp30BaHne aHaIu3UPYIOIIETO CKPEIMBAHUS
JJIsL OTIPEICTICHH S TEHOTHIa OCOOHU.

CuerieHHOe  HaciefoBaHuWe mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapyleHne CuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAETIeHUE Mojia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMbI. ['omoramernele W rereporaMeTrHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Bubr W3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HaclleACTBEHHasd. Ponp  cpeapl B HEHACHEICTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapuwainuoHHBIH psiag U
BapuanoHHass kpuBasi. Hopma peakuun mnpusHaka. KonndecTBeHHbIE W
KAueCTBEHHbIE MPU3HAKKM W WX HopMa peakuuu. CBOHCTBa MOAM(PUKALMOHHON
M3MEHYUBOCTH.

HacnencrBennas, uid reHOTUIIMYECKas, W3MEHYMBOCTh. KoMOWHATUBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTaliMoHHasi U3MEHUMBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYHHBI MyTaluii. MyTareHHbie (GaKkTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuosa.

BHesnepHas HacneICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
YyeJIOBEKa: T€HEealOTMYSCKNUM, OJIM3HEIIOBBIA, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[1[P-ananu3a. HacnenctBeHHble 3a0o0jeBaHUs 4YEJNOBEKAa: TIEHHbIE OOJE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBI
3I0POBOI0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX



Oone3Held. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUYECHUE MEAUIIMHCKON
TE€HETUKHU B MPEJOTBPAIEHUH U JICUCHUN TCHETHYECKUX 3a00JI€BaHNUN YEIOBEKA.

JlemoHCTpanuu:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. YerBepukon, H.
B. Tumodees-Pecosckuii, H. 1. BaBuios.

Ta0aunel u cxeMbl: «MOHOTHOpHTHOE CKpEILLUBAHUE u ero
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUVIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«llutonornyeckue  OCHOBBI  JUTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMopneicTBUE aIENIbHBIX T€HOB», «l'€HETMYeCKHEe KapThl pPACTEHHUI,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTMka moya», «3aKOHOMEPHOCTH HACJEHOBAaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuhOoTuIbl 4YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTanimoHHas U3SMEHUUBOCTb.

OOopynoBaHue: MOJEIU-aNIUIMKAMM  «MOHOTMOPHUIHOE CKPEIIMBAHUEY,
«HenonHnoe nomuHupoBaHue», «Jurnbpunnoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOI MU MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTanuu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moCeBHOW.

JlaGopatopHble U IPaKTUYECKUE PaAOOTHI:

JlaboparopHas padora Ne 5. «V3ydyeHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas padota Ne 6. «3yuenne MoaudpukarmoHHON N3MEHUYHNBOCTH,
ITIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOW.

JlabopatopHnas padota Ne 7. «AHanu3 MyTanui y 1po30¢puibl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWe W aHalIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa M IPOLIECC. 3aPOKICHHUE CEJEKIIUU U JOMECTUKAIU.
VYuenne H. W.BaBuioBa o0 1eHTpaX NPOUCXOXKIEHUS U MHOT000pas3us
KYJbTYpHBIX pacTeHuH. LIeHTphl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI celeKInrU. MaccoBbIi U UHANBUIYAIbHBINA OTOOPHI B
CEJIEKIIMM pAacTeHUW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. bIu3KopolcTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpelmMBaHWE YWCTHIX JUHUMH.
['ereposuc, wiu rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanéunas tuOpuamsanus U e€ ycrexu. VICKyCcCTBEHHBIM MyTareHe3 |
MOJYyYECHHE TOJUIUIOUJOB. JIOCTHMXKEHHSI CENeKIMU paCTeHUIl, XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib MPOU3BOACTBA. ['€HHAs HMHKEHEpHs. JTarbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kiietounble KyapTypbl. MUKpPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWE BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.
Dkoyioruueckue W dtuyeckue  npodsnembl. MO —  reHeTruyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.




JIeMOHCTpalMu:

Hoprpersl: H. U. BaBunos, WM. B.Mwuuypun, I'. JI. Kapneuenko, M.
®. lIBaHOB.

Tabmuubl u cxembl: kKapTa «L[eHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenui», «Otnanéanas rudpuanzaus», «Padboter akagemuka M. @. MiBanosay,
«Ilomumnongus», «OO0BEKTH OuoTexHONOTHNY, «KileTouHble KyIbTYpHI U
KJIOHUpOBaHHe», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO0GopynoBaHue: MYJSDKM  TJIOAOB W KOPHEIUIONOB JUKUX (QopM U
KYJBTYPHBIX COPTOB pacTeHul, repbapuii « CenbCKOX03SMCTBEHHBIC PACTSHUSI.

JlaGopaTopHbIe U IPaKTUYECKUE PAOOTHI:

Okckypcus «OCHOBHBIE METOJIBl M JIOCTHDKEHHUSI CEJEKIMU PACTEHUM |
’KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOHUCIIBITATCNIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS
o0yJaroIMMHUCs TPOrpaMM cpeiHero oOmero o0pa3oBaHUsA: JIMYHOCTHBIM,
METamnpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUs Ipeamera «bHuosiorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPENENICHNUI0, HajJu4yhe MOTHUBAllMM K  OOy4YeHUI0O  OHOJIOTHUH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOr0 IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JInuyHOCTHBIE PE3YyIAbTaThl OCBOCHUS INpeamera «buoaorus» JOCTUraroTCs B
CANHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JESATEIHBHOCTM B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUs, PpA3BUTUA BHYTPEHHEHW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTApILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKPYKAIOIIEN CPELE.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buosiorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3ZUIUHA O0YUAIOMIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, yBaK€HUE
3aKOHA U IIPaBOIOPSIKA,

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO31aHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXXKUTEIbLHOIO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTh POCCHUICKOU rpa)XXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HAapOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK W KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOILIEHUWE K TMPUPOJHOMY HACIEOUI0 W MaMATHUKaM
MPUPOABI, JOCTHKEHUSIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TpyAe;

CIIOCOOHOCTh OIICHMBAaTh BKJAJ POCCHUUCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIYXEHWI0 W 3anmTte OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM pOJUTENSIM, CO3JaHUI0 CEMbM Ha
OCHOBE OCO3HAHHOI'O TMPUHATHUA LEHHOCTENM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIIOYAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE SYMOLIUOHAIBHOTO BO3JIEVCTBUS KUBOW IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKECHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) pusnueckoro BocnuTaHUsi, (GOPMHUPOBAHNUS KYJIbTYPbI 310POBbSI H
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

NOHMMaHUE M peanu3anusi 370pOBOro M 0Oe3omacHoro oOpasa KHU3HU
(3mopoBOe  mUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBWJ U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckas



aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MMOHMMAaHUE [EHHOCTH TPaBWJI HHAUBUIYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCJEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTHUBHOM [IE€ATEIBHOCTH TEXHOJIOTMYECKOW M COLMAJIBbHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

MHTEPEC K pa3indHbIM chepaM npodecCuoHaIbHON JesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccun U Peau30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTH4€eCKOT0 BOCITUTAHUSI:

AKOJIOTMYECKHU II€JIeCO00pa3HOe OTHOIIEHWE K MPUPOJE KaK HCTOUYHUKY
JKU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MNPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJIOOAIBHOTO XapakTepa AKOJIOTHYECKUX MpoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YUYCHUH OHOJOTUU
3HaHWST W YMEHUS TPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIOZCHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHJIOB,
KOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JEHUCTBUM, TMPUHOCAIIMX BPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOoMpPUITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJu4Yue  Pa3BUTOrO0  DKOJIOTHYECKOTO  MBIIUJICHHUS,  AKOJOTHYECKOM
KYJbTYpbl, OIbITA JAEATEIBHOCTA SKOJIOIMYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUUECKOMN JIESITENHbHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJbTYpPhl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;

NOHUMaHue crnerupuKky OWOJOTMM KaK HayKH, OCO3HaHUs €€ pOoJu B
(GbOopMHpPOBAHUM PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO



NpeACTaBiIeHUs 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOAIbI, YeJOBEeKa U
o0miecTBa, B MO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHud Mnpoliem
COXPaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTUU JJII COBPEMEHHOW LMBUIU3AIUU:
o0OecriedueHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pEIIaTh pPECcypcHble  MPOOJIEMbI  Pa3BUTHUS
YeJI0BEYECTBa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
obecrieyeHns  mepexofa K  YCTOHYMBOMY  pa3BHTHIO,  PalMOHATIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpcOoB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aWHTEPECOBAHHOCTh B TMOJIYyYEHUH OWOJIOTUYECKUX 3HAaHUM B UENAX
NOBBILIEHUSI OOIIENH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMupyeMoil
pU U3Y4EHUH OUOJIOTUHY;

MOHMMAaHHE CYITHOCTH METOAOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4daeMmble 3HAHWS /I aHajiu3a u
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYCHHS HAa OCHOBE HAaydHbIX (AKTOB U
UMEIOINXCS JAHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIONIH30BATh OMOJOTHYECKHE 3HAHUS IS
peleHus npo6yieM B peasibHbIX )KU3HEHHBIX CUTYaLINAX;

OCO3HaHUE IIEHHOCTH HAyYHOH JEesATENbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJbTaTbl OCBOEHUSI YUeOHOro rnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHS, OTpa)XKaroluue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHE, IPOLECC,
CUCTeMa, Hay4yHbIi (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOJIEHWEe, U3MEpPEeHHe, OSKCIEPUMEHT U JIpYTHuXx),
yHHUBEpCajbHble YyueOHble JeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATHHON
TPAMOTHOCTH W  COIMAJBLHOM KOMIIETEHIIMH OOYyYaloIMUXCs, CIOCOOHOCTH
oOyyaronmxcs UCITOJTH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKME 3HAHMSI M  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
MO3HABATEJILHON M COLUAIbHOM MPAKTHKE.

MeranpeaMeTHble Pe3yNbTaTbl OCBOEHHUS MPOTPaMMBbl CPEIHETro OOIEro
0o0pa30BaHus JOJKHBI OTPAXKaTh:

OBnazeHne YHUBEPCATBLHBIMU YY€OHBIMH MO3HABATEIBLHBIMU JIEHCTBUSIMU:



1) 6a3o0Bble JIOTHYECKHE A CTBHUSL:

CaMOCTOSATENIbHO  (OPMYJIMPOBAaTH M aKTyallM3WpPOBaTh  IPOOJIEMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUWU 3HAHUW MNPUEMBI JIOTMUECKOTO MBIIUICHUS
(amanm3a, CHHTE3a, CpaBHECHMUSI, KJIacCU(pUKAIMU, 0000IIeHNS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMHU MOHSITUAMM);

ONpPENENIATh LENN NAESITEIbHOCTH, 3aJaBas INapaMeTpbl M KPUTEPUU HUX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C TOCTABICHHBIMU LEISMU;

UCII0JIb30BaTh OMOJIOTMYECKUE TTOHATHUS JUIsl 00bsACHEHHsI (DaKTOB U SIBIICHUN
YKWBOW MPUPOBI,

CTPOUTH JIOTHUECKUE PpaACCYXJeHUS (MHAYKTUBHBIC, JACAYKTHBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJEJbHBIE  CpPEACTBAa  JUIsl  IPEACTABICHHS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKk€  MPOTUBOPEYUH  pa3HOTO  poOJa, BBISIBICHHBIX B  Pa3UYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS] MPOOJIEMBbI ¢ YYETOM aHAIU3a UMEIOIIUXCA
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B  JICSITEIBHOCTh, OLEHHUBaTbh COOTBETCTBHUE
pPE3YyIbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE el CTBUS:

BJIAJICTh HaBbIKaAMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOCKTHOMN
NesATEIbHOCTH, HaBbIKAMH Pa3pellieHUs Mpo0IieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHbIE BHJBI JIEATEILHOCTH 10 TOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalMH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTyaIUsX, B TOM YUCJIE PU CO3JaHUN YUCOHBIX U COIMATIBLHBIX MPOEKTOR,;

(opMuUpPOBaTh HAYUHBIN TUIT MBIILJICHUS, BIaJIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/a4yl B 0Opa30BaATEIHHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBIABJISITh MPUYMHHO-CIICJICTBEHHBIE CBS3W M aKTyallM3UpOBaTh 3ajadvy,
BBIJIBUTAaTh TUIOTE3Y €€ PEIICHUS], HaXOJIWUTh apryMEHThI JJIsl J0Ka3aTelibCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,

aHaJIM3UpPOBaTh TMOJYYEHHbIE B XOAE pELICHHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHHWBATh UX IOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;



OCYUIECTBJISThH II€JICHANPABIECHHBIN MOMCK MEPEHOCa CPEJCTB U CIOCOO0B
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

YMETh MEPEHOCUTHh 3HAHUS B TO3HABATENIbHYIO M IMPAKTUYECKYIO 00JacTu
KU3HECSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, NpeaiaraTh OPUTHHAIBHBIC TIOJXOJbI U PEIICHHS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) paboTa ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B Pa3UYHBIX HCTOYHHUKAX HHPoOpManuu (TEKcTe
y4e0HOro 1MocoOus, HayYHO-TIOMYJIAPHOM JIUTEepaType, OMOJIOTUUECKHUX CIOBapsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIM3UpOBATH
UHGOPMAITUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHUSI, KDUTUUECKU OLICHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCT;

GbopMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIBI TIPU TOUCKE U
otbope Ouosornyeckoi mHpopMalu, HEOOXOAUMOMN 7l BBHITIOJTHEHUS YYEOHBIX
3amad;

mpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOWPATh  ONTHUMAIbHYIO  (GOpMy  MpEACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeACTBA mpu padoTe ¢
Ononornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIIQJICTh ~ HaBBIKAMHU  pACMO3HABaHWS W 3alIUTBl  WHGOpPMAIIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBJjiajleHHe YHUBEPCAJbHBIMU KOMMYHHUKATHBHBIMH JI€fiCTBUSIMH:

1) o6menne:

OCYIIECTBIATh KOMMYHHUKAIlMA BO BCeX cdepax IKU3HH, aKTUBHO
y4acTBOBAaTh B JHMAJOre WM JUCKYCCUM MO CYIIECTBY OOCYXIAaeMON TEMBbI
(yMeHHue 3a71aBaTh BOIPOCHI, BBICKA3bIBATH CYXKJICHUS OTHOCUTEIHHO BBITIOJHEHHUS
Hpe/aracMoi 3aJ1auu, yYUThIBATh HHTEPEChI U COTIIACOBAHHOCTD TMO3UIIHIA APYTHX
YYaCTHUKOB JIMAJIOTa WU TUCKYCCHN);

pacro3HaBaTh HEBepOATbHBIC CPEICTBA OOIICHUS, MOHUMATh 3HAYCHUEC
COIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYaIluH,
YMETh CMSITYaTh KOHMIUKTHI U BECTH MIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMHU OOILCHUS U B3aUMOJICHCTBHS, TOHMMATh
HaMEpEeHHUs APYTUX JIFO/ICH, MPOSIBISTh YBAKHUTEILHOE OTHOIICHHE K COOCCETHUKY
¥ B KOPPEKTHOU (opMme GopMyITUpOBaTh CBOU BO3PAKEHHS;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOK TOUYKY 3PCHHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHAs eI TeJIbHOCTh:

MMOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W UHAUBUYATIbHON
paboThI IPH pelIeHUU OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BbIOMpATh TEMAaTHUKy W METOAbl COBMECTHBIX NEHUCTBUN C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

MPUHUMATh L€JIM COBMECTHOM  JI€ATEJIbHOCTH, OPIraHHU30BBIBaTh H
KOOPAMHUPOBATh JIEUCTBUSL MO €€ JIOCTWKECHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacmpeienarb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa M KaXXIOTO Y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE MPOEKThI, OLECHHMBAaTh HJIEU C TO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUECKOE IIOBEJACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMY PEryJISITUBHBIMU JeHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHMS [UJIS BBISBICHUS NPOOJIEM U UX
pelIeHrs B )KU3HCHHBIX U YUEOHBIX CUTYaIUAX;

BHIOMpATh HAa OCHOBE OHMOJIOTMUECKMX 3HAHHWM I1I€JIeBbIE M CMBICJIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIIATh MMO3HABATEIBbHYIO JEATEIIbHOCTD, BBIABISATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJSITh IIJIaH pELICHUS MpoOJieMbl ¢ y4€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIT;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO IIUPOKON SPYIUIUH B
pa3HbIX 00JIACTSAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

7aBaTh OICHKY HOBBIM CHTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTD,
OILIEHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIAZeTh HAaBBIKAMU  [IO3HABATEIbHOW  pe(IeKCHH KaK  OCO3HAHHS
COBEpIIIAEMBIX JCHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX PE3YJIbTATOB H
OCHOBaHHi, UCIIOJIb30BaTh NMPUEMBI peIeKCHU ISl OLCHKH CHUTyallud, BBIOOpa
BEPHOTO PEIICHHS;



YMETb OLIEHMBAaTh PUCKM M CBOEBPEMEHHO INPHUHHUMATh PELICHUS MO0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apPryMEHTBHl JAPYIMX IpPU AHAIW3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

NPUHUMATh MOTMBBI M apryMEHTBl JIPYyTHX MpPH aHAJIU3€ pPeE3yJIbTaTOB
JEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU JPYTrOro YyeaoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue JjIsl yueOHoro npeamera «buomaorus
Hay4YHbIC 3HAHUS, YMEHHUSI U CIOCOOBI JEUCTBUN MO OCBOCHHUIO, MHTEPIpPETAIUU
U MpeoOpa30BaHUIO 3HAHUM, BUJIBI AEATEILHOCTU MO MOJYYEHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUEOHBIX CUTYyallUsSX, a TAKXKE B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNbTaThl IPEACTABIECHBI IO F01aM 00yUYEHUS.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» 6 10
Klacce TOMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPa U HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPHIBATH COACpP)KaHWE OMOJOTUYECKHX TEPMHHOB M TOHSATHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB W IMpEeBpallCHUE
AHEPI'uM), TOMEOCTa3 (CaMOperyJisiius), YPOBHEBAsT OpPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpPOMOCOMHAS,
MyTallMOHHAs, IIEHTpajJbHas JOrMa MOJICKYJISIpHOM  OHWOJIOTMH), 3aKOHBI
(I'. Mennens, T. Moprana, H. 1. BaBunioBa) u ydeHus (0 1eHTpax MHOTOOOpa3us
U MPOUCXO0XKICHUS KyJIbTYpHbIX pacTeHuid H. . BaBuiioBa), onpenensitb rpaHuilbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJIaMHU HAYYHOTO TTO3HAHUS B OMOJIOTUN: HAOIIOJICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBJIICHHI, OpPraHU3alMsl U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBU)KCHHE  TUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEXy HCCIECIyeMbIMH BEIMUYMHAMU, OOBSICHEHHE IMOTYYSCHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUHA U 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIETSATh CYIIECTBEHHBIE NMPU3HAKH BUPYCOB, KIIETOK IMPOKAPHUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEILECTB M MPEBpALICHUS] SHEPTUU B KIETKE, (POTOCHHTE3A,



IJIACTUYECKOTO W DJHEPreTMueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OILUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHATH MOJyYCHHbIC 3HAHUS IS OOBSICHEHHS OMOIOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOIIUX JIIO/ICH, COOIIOICHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOMICH
OPUPOAHON cpese, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUI  JJI1  PalMOHAJIBLHOTO
PUPOOTIOIH30BAHNUS;

YMEHHUE pellaTh »dJEMEHTapHble T'E€HETHYECKHME 3a/Jayd Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAacCJeI0BAaHUE, COCTaBISATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl MpeCKa3aHUsl HAacCJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh JaO0OpaTOpHbIE U MPaKTUYECKHE PadOThI, COOIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKHM OLEHHUBaTh W HMHTEPIPETUPOBATh HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP>KAHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLMH, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTUH,
MeAMILIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIECHHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.
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