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PabGouass mporpamma mo y4ueOHOMy mpenmery «buoJiorusi» Ha ypoOBHE CpeaHEro OOIIEro
oOpaszoBanus i ywanmxcs 10 kimacca cocraBieHa Ha ocHoBe TpeOoBaHMiA K pe3yiabTaTam
OCBOGHMSI TporpamMmbl  cpeaHero ooOmero oopazoBanuss PI'OC COO, denepanbHOit
oOpasoBaresnbHOM TporpamMmbl  cpeanero oouiero obpazoBanus (POII COO), ocHoOBHOU
oOpa3oBaTenbHON MporpaMMbl  cpenHero obmero obpasoBanus (OOII COO) MOY
«Xenesznoropckas com Ne 5 um. A.H. PagumeBa», ¢ yd4eTOM COOTBETCTBYIOUICH
®denepanbHOl paboueill mporpaMmbl 1Mo ydyeOHoMy npeamery «buonorus», 6a30BbIil ypOBEHB
(OPIT «buonorusi», 6a30BbIH YPOBEHb), a TAKKE OPUECHTHUPOBAHA HA IIEJIEBHIC MPUOPHUTETHI,
chopMynMpoBaHHbIE B (eiepalibHOM paboueil mporpaMme BOCITUTAHUS.

Konuuecmeo yueonvix uacos, na komopwle paccuumana npozpamma: Knacc 10 kaace
Konuuecmeo yueonvix neoens 34
Konuuecmeo uacoe 6 neoenro, u/neo 1
Konuuecmeo uacoe 6 200, u/200 34

OO0111ee  KOJIMYECTBO 4acoB: 34uaca

[lpu peanuzauuum NpPOrpaMMbl HCHONB3YIOTCS Y4eOHUKH, BKIIOYCHHble B DenepaiabHbIN
IEPEYEHb!

ABTOp/ aBTOPCKUH KOJUIEKTUB HaumenoBanue | Knace W3narenscTBO
yueOHHUKa yueOHUKa

H.N. CuBornasos «O6mas 10 M., dpoda, 2018
onosorusi.
ba3zoBslit
YpPOBEHb,

COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnonorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiiocodueit, 3TUKOM, ICTETUKOW W mpaBoM. Ponp Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON Hay4YHOUM KapTHHBI Mupa. CucremMa OMOIOTHYECKUX HaAYK.

Metoap!l Mo3HaHUA KUBOM PUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCaHUe, U3MEpPEHHE,
KJIaccu(uKanus, MOICIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeTObI TO3HAHUS KUBOW IPUPOIBD».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass pabGotaNe 1. «Mcronp30BaHWE pPa3IUYHBIX METOJOB MPH H3YYCHHUH
OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3AIHSA.

Xusble cucreMmbl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonornu. OTIuuue >KHUBBIX
CHUCTEM OT HEOPTaHUYECKOU ITPUPOJBI.




CgoiicTBa OWocucTeM | WX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumuu:

Tabmuupbl u cxembl: «OCHOBHBIE NPU3HAKH JKU3HU», «YPOBHM OpraHU3allly KUBOMH
IPUPOBI».

O6opynoBanue: moaens Mosekyinsl JJHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUH ~ COCTaB  KJIETKM.  XHMHYECKHE  DJJEMEHTBI:  MaKpOIJIEMEHTHI,
MHUKPOJIEMEHTBL. BoJ1a 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOJABl M MHUHEpPAJbHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumblie
U 3aMEHHUMbIE AMHMHOKHUCIOTH. AMHHOKHUCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIKMN OETKOB.

®epmeHThl — OHojoruyeckue karanusatopbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTD,
cyocrparHas  crenuduuHocts. Kodepmentsl. Butamuuel.  Orminmuust  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYraeBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30Kcupu603a), Aucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJUKOTeH, Iesuitoio3a). buonornueckue ¢yHKuuu
YTJIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennossie xkucnorsl: JIHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢yukuun JJHK. Crpoenne m ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKIIH.

[Mutonorus — Hayka o kierke. KiierouHas Teopusi — mpUMep B3aUMOACHCTBUS UAEH U
(GakToOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEHUSI KIETKH.

Knetka kak nenoctHas >xuBasi cuctema. OOmiye Npu3Haku KIETOK: 3aMKHYTasl Hapy>KHas
memOpaHna, mosiekynbl JIHK kak renernueckuii anmapar, cuctemMa CUHTe3a OeJka.

Tumbl KJIETOK: »JyKapHOTHUYecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckoit kiuetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKH.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (QyHkiuu. lluromyazMa u e€ OpraHOMIBL
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['onsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiacTuibl. IIpoucxoxaeHne MUTOXOHAPUA M IJIACTHI.
Bunast mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUIO0B KIETKH. BriatoueHusl.

SAnpo — peryasaTopHbIi HeHTP KiIeTku. CTpoeHue siapa: sijaepHas 000J09Ka, KapuoIjia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:



[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Muarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEKHUBOW  IPHUPOAE,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MIPUPOIE».

Tabmuuel u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTes Oenka», «CTpoeHue MoJeKyibl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHue 3ykapuoTHYECKON
KJIeTKn», «CTpoeHue MXKUBOTHOU KiIeTKn», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MIPOKAaPUOTUYECKON KIIETKN», «CTPOCHHUE s/1pa KIETKH», «Y TIeBOAb», «JIMnuas».

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHWE IJsi MPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, )KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3ydeHHE KaTaTMTHYECKOH aKTUBHOCTH (DEpMEHTOB (HA
IpUMepe aMUJIa3bl WK KaTaaas3bl)».

Jlaboparopuas pabora Ne 2. «M3yueHue CTpOeHHs] KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OO6men BemiecTB, WIM MeTabOaUM3M. AcCCUMWIAIMUS  (IUIACTUYECKUM OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbiii. Pons depmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass Haszbl (orocuHTe3a. Peakuuu ¢doTocuHTE3A.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUeHHE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYeHHWE XEMOCHHTE3a /I KU3HM Ha
3emute.

OHepreruyeckuii oOMeH B  KkieTke. PaciieruieHume  BEIIECTB, BbLIEICHHE U
AaKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarbl 3Heprerndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHresza. l'eHernueckas wunpopmarms u JIHK. Peanmzanums
reHeTUYecKoil uH@popMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuusbiidi cuate3 PHK. Tpancnsiusa — 6uocunTe3 6enka. Drambl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nmMMyHoaeduuTa yenoBeka

(BUY) — Bo3Oymurens CIIMJla. OOpaTHas TpaHCKpHILUS, peBepTaza M HMHTErpasa.
[TpoduakTuka pacpocTpaHEHUs] BAPYCHBIX 3a00JIeBaHUIA.
JdemMoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer  u cxembl:  «Tunbel  muTanusy, «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTuueckuii 0OMen», «Xmnoporacty, «Dotocuntes», «Crtpoenune IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «l'eHeTmyeckuii Kom», «BuUpyCH,



«baktepuodarn», «Ctpoenne u xku3HeHHBIM 1wk Bupyca CIIM]/la, Oakrepuodaray,
«Permmukanus JJHK».

Ob6opynoBanue: monenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIA UK KieTku. MuTepdaza m muto3. Ilpoueccsl,
npotekaromue B uHTEpdaze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HAa0Op — KapHOTHUIL. J[MIUIOWIHBIA W TalIOWAHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOXKEHHSI U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Craagum mutosa. I[lpouecchl, mpoucxonslie Ha pa3HbIX
CTaJusAX MUTO3a. BUONIOrM4ecKuii CMbICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — arlonTo3.

@opMBl  pa3MHOXKEHHSI OpPraHM3MOB: Oecroysioe H T1oJioBoe. Bunabl  Oecrmonoro
pPa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiios. Craguu meiosza. [lporeccsl, mpoucxosume Ha cragusx meinosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (Crepmaro3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y IO3BOHOYHBIX MXUBOTHBIX: JApPOOJEHHE, TracTpyJsLus,
opraHoreses. [TocramOproHanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuil. OHTOreHe3 BETKOBOIO PaCTEHUsS: CTPOEHUE CEMEHH, CTaAuU
pa3BUTHS.

JdemoHcTpauuu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIIOIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHue KIETKH
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBD», «KIETOUHBIM MUK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I ameTOreHes y
MJIEKOMUTAIOIINX U YeNIOBeKa», «OCHOBHBIE CTAIUN OHTOTEHE3AY.

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sineknerka mitekonuraroniero», «KapuoknHe3 B KJIETKax KOpemKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlaGopaTtopHnas pabora Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.

Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.



[Ipenmer u 3amaum reHeTuku. Mcropusi pa3BuTus reHeTMKH. Pojb nHTOIOrMH M
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHUICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOTUYECKUM, UHUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMax CKpeIIMBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, ycraHoBileHHble [.  MeHnenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00pa3wsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe wu
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpunHoe  CKpenMBaHWE. 3aKOH HE3aBUCHMOTO  HACTECNIOBaHUS  IPHU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuenneHHoe HacieoBaHue mpu3HakoB. PaGora T. Moprana 1o CHEIUICGHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacinemoBaHue MpU3HAKOB, CUEIUICHHBIX C
TOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POk cpeabl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTEPUCTHKA MOJU(PUKAIMOHHON H3MEHUYHBOCTH.
BapuanuonHssiil psg u BapuannoHHas kpuBasd. Hopma peaknuu npusnaka. KonmuuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKas, H3MECHUYNBOCTE. KoMOMHATUBHAS M3MEHYUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalllOHHAs
M3MEHYUBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MpUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
m3menunBoctr H. . BaBumosa.

BresnepHas HacneICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJICKYISPHO-
reHetndeckuii. COBpEeMEHHOE ONpeAeieHuEe TEHOTUIA: MOJHOT€HOMHOECEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHUEe, B ToM uucie ¢ nomomipio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Ooisie3Hu. ComaThdeckue © TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a KW3HH, JUATHOCTUKH, MPOMUIAKTHKN ¥ JICUEHUS TEHETUYECKHUX
Oone3neil. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOr€HETHYECKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«/lurnbpunnoe ckpemnuBanue», «lluTonorndeckue OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUSI,
«Mero3y, «B3anmMoneicTBre ajieNIbHBIX I'€HOBY, «I €eHeTHnuecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka momna», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHunmBOCTHY», «MoaudukannoHHas



U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa rpymnm KpoBu», «MyTalroHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: MoAenU-amuIMKanuu «MoHoruOpuaHoe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHHe», «lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «/{po3oduna» (Hopma, myranuu Gopmbl KpbUIbEB U OKPACKU Tena), repoapuit
«I"0opox mOCeBHOW».

JlabopaTopHble U NIpaKkTHYeCcKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopuas pabota Ne 6. «3ydeHne MOAHUPUKAITMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «Anamu3 wmyramuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS W MHOrooOpasus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MacCcoBbli U MHAUBUAYAIbHBIA OTOOpHI B CEIEKLUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIMHT.
Uucras nuHusa. CkpemmuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpuUgHAs CHIIA.
Hepoacteennoe ckpemmuBanue — ayrOpuaunr. OtnanénHas rubpuauszanus U e€ yCIexw.
NcKkyCCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJIUILIOUIOB. J[OCTMIKEHHS CEJIEKUUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHepHs. ITanbl CO3JaHMS
pexomOunantHoit JIHK u Tpancrennsix opranusmon. Kierounas wunxkenepus. Kietounsle
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BbICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JITHYeckue mnpobiembl. MO —
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpamuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kKapta «L[eHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «llopoabl TOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HWeanoBay, «l[lomummonaus», «OOBEKTHI
o6uorexHonorun», «Kierounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJsHKU TJIOJOB U KOPHEIUIOAOB NUKHX (OPM U KYIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTEHUSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

OKCKypcusi«OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJIEKIMM PACTEHUW M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X035HUCTBO, 1a0OPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pPe3yJbTaTOB OCBOCHHUS Mpeamera «buoiorus» BbIIEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEACNICHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolUIMXcs PYKOBOJACTBOBAaThCSA B
CBOCM  JEATENbHOCTH  IEHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, MPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1LI€TI U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» MOCTUTaloTCs B €IMHCTBE
yueOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BHUTHS, PA3BUTHS BHYTPEHHEH IMO3UIIMH JUYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoie U OKPYKarollen cpee.

JlugHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTrO npeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacIIMpeHUE >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCe Pean3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaaancKoro BOCHMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMM  OOydYarOIIeToCs KaKk aKTHUBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX IMPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME YUYUThIBAaTh B CBOMX JEMCTBHUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU yOEXKIEHUSIMHU, KYJbTYPHBIMA LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB NP OOCYXJICHUH CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHONM, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHHE W pPa3BUTHE
OHMOJ0TUH, TOHUMAaHH 3HAYE€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoesxx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHUBATh CUTYAIMI0 U MPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccun;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
cOOJTI0/ICHNE TUTUCHHYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHH W OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBUJ WHAMBHUIYAbHOTO ¥ KOJUIGKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLUAIIBHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AESTeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HAHHEII BBIOOp OyayIIeii mpodeccruu u peann30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIIAHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTH MCIIOIBh30BaTh MPUOOpETaeMble PU U3YYCHUH OWOJIOTHUU 3HAHMS U YMEHHS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJl MOBEICHUS B INPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCUCTEM, OnoCchepsl);

AKTUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4he PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OMBITA
JEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIbTYphI KaK CPE/ICTBA B3aUMOICUCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €eIUHCTBE TMPHUPOABI, YEIOBEKa U OOIIeCTBAa, B TMO3HAHUM TPUPOJIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0ieM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOMW IMBHIM3AINUN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJNYUYEHUU OMOTOTHYECKUX 3HAHHWM B IIENIAX MOBBIIICHHS OOMICH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHATBHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMoil Mpu U3ydyeHUn OHOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJOB MO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaiun3a W OOBSICHEHHS SBICHUUN
OKpYXKAIoIIer0o MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHMOJIOTHMYECKHE 3HAHHS IS PeIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbie pe3ysbTaThl OCBOEHUsI ydeOHOro mpeamera «bHojorus» BKIIOYAIOT:
3HaYuMble i1 (HOPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBIICHUE, TPOIECC, CHUCTeMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHBIC
yueOHble JeHCTBUS (1I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIEUHBaIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAaMOTHOCTH M COIHUAIBHOW KOMIETEHIIMHOOYYAIOIIIXCS,
CIIOCOOHOCTh oOyuaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEXIUCHUIITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1)0a30Bble JIOTHYECKHUE el CTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIEHMs), pPacCKpbIBaThb CMBICH OHOJIOIMYECKHX
HNOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHITHSIMH);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBasi HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBbIE, JENyKTUBHbBIE, [0 AaHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OO0BEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs NMPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATb W BBIIOJHATH Pa0OTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2)0a30Bble HCCJIEI0BATEIbLCKHE 1eHCTBUSA:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: npoodieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BUABI JCSITEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rTUnoTe’y €€ pelieHusl, HaxOIuUTh AapryMEHTHhI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKACHUIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WJEH, Ipeajaratb OpPUTHHAJIbHBIE TMOAXOAbl U PELIEHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM nHUTeparype, OMOJIOTHYECKUX CIIOBApsAX U CIPaBOYHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJbl NMPH IOHMCKE U O0TOOpe
Ouosiornueckoi nHpopMaluu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TNPEICTaBICHUS OHOIOrMYecKOn
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJTh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPENCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oOBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aMMOJEHCTBMSI, MOHUMATh HAMEPEHUs
JpYruX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2)coBMeCTHAsI J1eATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHny O0MoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsAX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYyallUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESATENbHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BATENBbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOcOOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOHN SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIaJI€Th HAaBBIKAMU I103HABATEIbHON PeQUIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPHU aHAJIM3€E PE3YJIbTaTOB JESATEIbHOCTH;

3)npunsiTHe ceds M APYrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIHH JAPYroro YeJI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduyuecKkue s yaeOHoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOECHMIO, HMHTEpPHpPETAMUd MU IPeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI IO roJaM 00yUueHHS.

[IpenmerHble pe3yabTaThl OCBOEGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHOH KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opraHusM, Mera0osm3M (0OMEH BEIIECTB U  NPEBpallleHHe HSHEPruH), TOMEeoCcTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jaraTb OMOJOTHMYECKHEe TeOopuHu (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHasd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYCHHBIX PE3YyJIbTaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYLUIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT M IYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: 0OMEHa BELECTB U
NPEBpAILlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HaHUA NIl 00BbACHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 111 IPUHATUS TPAKTUUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENbI0 O0ECTICUeHUs



0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUS HOpPM
rPaMOTHOTO TOBEACHHS B OKpYXKAIOIICH MPUPOAHON Cpele, MOHMMaHue HEOoOXOAUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH ISl palrOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIUBaHKE, CIETUICHHOE HACJIEIOBaHUE, COCTABIIATh CXEMbl MOHOTHOPUHOTO CKpPEITUBAHUS
JUTSI TIpE/ICKa3aHus HaCleI0BAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHBIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HHTEPIPETHPOBATH HMH(OPMANHIO OHOJIOTHYECKOTO
COJICpKaHUsI, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE ITMChMEHHBIE M YCTHBIE cOOoOImeHus, 0000mmas
OMOJIOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanugecTBoO
4ACOB duekTpoHHbIE (LU (POBbHIE)
No /i HaunmeHoBaHue pa3iejioB U TeM OGpazoBaTebHBIE PecypehI
NMPOrpamMMbI
Bcero
1 buosnorus kak Hayka 2 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M UX OpraHu3aIus 1 bubmmorexa LIOK https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTaB U CTPOCHUE KIICTKH 8 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
4 JKu3HenesaTenbHOCTh KIIETKU 6 bubmmorexa LIOK https://m.edsoo.ru/7f41¢292
P
5 B 5 bu6nmoreka IIOK https://m.edsoo.ru/7f41¢292
OpTraHM3MOB
H
6 ACHCACTBCHIOCT I HIMEHANBOCTE 8 BuGnorexa [TOK https://m.edsoo.ru/7f41c292
OpTraHM3MOB
7 Cenekuis Oprani3mop. OCHOBEI 3 bu6nuoreka IIOK https://m.edsoo.ru/7f41¢292
OHMOTEXHOJIOTHH
8 PesepBHOe Bpems 1 bub6mmoreka [{OK https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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