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COAEPKXAHHUE YYEGBHOI'O IPE/IMETA

10 KUIACC

Conepxanne o0yuenus B 10 kiacce.

Tema 1. buonorus xak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(GopMHpPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbBI Mupa. CucreMa OMOJIOTHYECKUX HayK.

MeTobl Mo3HaHMS KUBOW MPUPOABI (HAOII0AeHNE, SKCIIEPUMEHT, OITMCaHNe, U3MEPEHHUE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbiios, k. Yorcon u ®@. Kpuk.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBIY.

JIaGopaTopHble U paKTUYECKue paboThl:

[IpakTuueckass pabora «lcrnonb3oBaHWE pA3IUYHBIX METOJIOB IpPU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tewma 2. XKuBble cUCTEMBI M X OpraHU3aIlusl.

XKusble cuctembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYME >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiictBa OumocucteM M HUX pazHooOpazue. YPOBHM OpraHu3alMu OHUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHcTpanuu:

Tabmuupel 1 cxembl: «OCHOBHBIE NPHU3HAKU KU3HM», «YPOBHU OpPraHU3ALUU KUBOH
PUPOJIBI».

Ob6opynoBanue: moaens Mosiekynsl JJHK.

Tema 3. XuMuueckuii COCTaB U CTPOCHHUE KJIETKHU.

XUMHUECKUI ~ cOCTaB  KIJIETKM.  XHMHYECKHE  DJIEMEHThl:  MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@OyHKIMM BOJIBI M MHUHEpPAJIbHBIX BeLIECTB B KieTke. llomaepxkaHue OcMOTHYECKOTO
OanaHca.

benxu. Coctas u crpoeHue 0enkoB. AMUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAS M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®depMmeHTHl — Ouonoruyeckue karanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHT,
cyOctpatHas cnenuduuHoctb. Kodepmentsl. Burtamuubl. Otiauuus ¢(epMeHTOB oT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoHOcaxapuIbl (TJIOKO3a, pubo3a M J1€30KcHpu0O03a), Aucaxapujibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buonornueckue
(GYHKIIMH YTIIEBO/IOB.

Jiumuapl:  Tpurnmuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxknuu aunuaoB. CpaBHEHUE YTIIIEBOJOB, OEIKOB U JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkumu PHK. Bunet PHK. AT®: crpoenue u
GyHKIHIH.

[uronorusa — Hayka o kierke. Kiierounas Teopusi — npuMmep B3aUMOJECHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHUSI KIETKH.



Krnerka kak nenoctHas xuBasi cuctema. OOIie mpu3HaKy KIIETOK: 3aMKHYTasl HapyKHast
MeMOpana, monekyibl [JHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oerka.

Tumbl KIETOK: JyKapuoTHUecKas W mpokapuoruueckas. (OCOOEHHOCTH CTPOCHUS
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAIUKC, HX (PYHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoiictBa W (yHKiuu. lluTormasmMa w €€ OpraHOWIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, TuIacTUibl. [IpoucxoxiaeHue MUTOXOHAPUNA W TUTACTHUIL.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHusl.

Snpo — perynasTopHbli LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P.I'yk, T.IlIBann, M. llIneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Huarpammbl: «PacmpeneneHne XUMHUYECKHX JJIEMEHTOB B HEXKHBOM MIPUPOJE»,
«PacrnpeniesieHie XUMAYECKUX JIEMEHTOB B )KUBOW MIPUPOAE.

Tabmumsr 1 cxemsl: «llepuoguueckas Tabnuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MoIeKybl 6emka», «Ctpoernue pepmeHTay,
«Hyxkneunossie kucnotel. JJTHK», «Ctpoenne monekynsl AT®», «CTpoeHune 3ykapuoTHUECKOU
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKW», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKN», «CTpoeHue sapa KISTKu», «Y TIIeBOJbDY, «JIUMuIb».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE JI MPOBEACHUS HAOJIOJCHHM,
U3MEpEHUi, HKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

JIaGopaTopHble U TPaKTUIECKHE PabOThI:

JlaboparopHast pabotra «/3ydeHue KaTAMTUYECKOH AaKTUBHOCTH (EPMEHTOB (HA
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlabopaTtopHas pabota «3ydeHue CTpoeHus KJIETOK IO MUKPOCKOIIOM M UX OITUCAHUEY.

Tema 4. dKusHenesaTenbHOCTb KIETKH.

O6meHn BemiecTB, wWin MeTabonu3M. AccuMmuisuus (TUIACTHYECKUM OOMeH) U
TUCCUMUIIALINSA (PHEpreTuuecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Poinb
3aKOHOB COXPaHEHHs BEIIECTB U SHEPTHH B TOHUMAaHUU METa00IM3Ma.

Tumnbel oOMeHa BeiecTB: aBTOTPOGHBINA U reTepoTpodHblid. Ponb dpepMeHTOB B 00MeHe
BEIIECTB U MIPEBPAIICHUH YHEPTUU B KIIETKE.

®orocunte3. CBetoBas u TemMHOBas (a3pl (orocunreza. Peakumu ¢doTocuHTE3A.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HaUECHUE (POTOCUHTE3a JIJIs KU3HU Ha 3emuie. Briusaue ycnoBuit
cpensl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHUHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCHHTEe3a JJIsl KU3HHM Ha
3emute.

DHepreTU4YecKkuii 0oOMEH B KIeTKe. PacmieruieHwe BEmIeCTB, BBIJICICHUE Hu
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl d3HepreTndeckoro oomena. [nmukonus. bpoxkenue u
ero Buabl. KucmoponHoe okucieHwe, WId KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaknun wmatpuunoro cuHTe3a. [enermueckas wuHdopmanus u JIHK. Peamuzamms
TeHeTUYECKON HH(popMalu B KieTke. ['eHeTuYecKuit KO U ero CBOMCTBa. TpaHCKpUIIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.



Heknerounsie  ¢opMbl  KU3HM —  BUPYCHL.  VcTopust  OTKpBITHS  BHPYCOB
(.N. BanoBckuit). OCOOEHHOCTH CTPOCHHMS W JKM3HEHHBINM UK BUPYCOB. baktepuodary.
Bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMEIC BUpycamu. Bupyc nMMyHOaehUIIMTA
yenoBeka (BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBepTa3a M HMHTErpasa.
[TpodunakTrka pacnpocTpaHSHUs] BUPYCHBIX 3a00ICBaHHIA.

JleMoHcTpanuu:

[Toprpetsr: H.K. Konbuos, /[.1. NBanosckuii, K.A. Tumupsses.

Tabmust u cxembl: «Tunmbl  nutanus», «Merabonusm», «MUTOXOHIPUS,
«QHepreruueckuii oomen», «Xinopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmoHupoBanue reHa», «Cunre3 Oenka», «l'eHernueckuir  konm», «Bupyco»,
«bakrepnoparn», «Crpoenne u sku3HeHHbIH muka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: monenu-anumkanuu «Y apoenne JIHK u tpanckpunmusy», «buocuuTes
oenkay, «CTpoeHHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHOXKEHME U MHAMBUAYAIbHOE Pa3BUTUE OPTraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIM WK KiIeTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdaze. Permmukamms — peakuus marpuuHoro cunte3da [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpoMatuasl. LluTomoruueckre OCHOBBI pa3MHOKEHHUS U WHAMBUIYAJTBHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierku — muto3. Craguu muto3a. IIpomeccsl, mpoucxonsiiye Ha pas3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXXEHHUSI: JIEJIEHUE HAJBOE, MOYKOBAHHWE OJHO M MHOI'OKJIETOUHBIX, CIIOpOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIOIOrO.

Metio3. Craguu wmeitosa. [lporeccsl, npoucxonsdime Ha cTagusx Mmenosa. [loBexenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUE€HUE MEN03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE *Kene3bl:
CEMEHHHUKHU M sSMuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
AllleKyIeTka) — crepMatoreHe3 MU ooreHe3. (OCOOEHHOCTHM CTpOEHHs SHLEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJIsIus,
opranoreses. ITocramOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zButne pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTA/IUU
pa3BUTHA.

JleMoHCTpanuu:

Tabmuipl u cxembl: «@OpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwutos», «Meio3», «IIpsMoe u HempsiMoe pa3BUTHE», «l'aMeToreHes y
MJIEKOTIUTAIOIINX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKON, MHKpompenaparsl «CrepMaTo30HIbl MIEKOMUTAIOIIETOY,
«Sineknerka milekonuraronero», «KapuoknHe3 B KIETKax KOpemKa JyKa», MarHUTHas
Moieb-anraukanus «/lenenue knetkny», monens JJHK, Mogens metadazHoil XpOMOCOMBI.

JlaGopaTopHbIe U MPAaKTHIECKUE PAOOTHI:



JlaboparopHasi padora «HaOmrogenre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaboparopHass pabora «/3ydeHHE CTPOCHHSI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacnencTBeHHOCTh M U3MEHUMBOCTH OPTaHU3MOB.

[Ipeamer m 3amaunm reHeruxku. Mcropus pa3Butus TeHETHMKU. Poiap nmutoiorum
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETUKHU. BKIIag pocCUNCKHX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (THOPHUIOJIOrMYECKU, LHUTOT€HETUYECKH, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble [. Mennaenem.
MounorubpunHoe cKkpeluBaHue. 3aKoH eIMHO-00pa3us rTuOpuI0B nepBoro nokojaeHus. [Ipasuno
JIOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorel ramer. [lonmHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe CKpeluBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHAIU3UPYIOLIEE CKpellMBaHUE.
Hcrnonbp3oBaHne aHATU3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuerieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

['enetuka moma. XpoMOCOMHOE OTpEEICHUE 1Moja. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HAcleACTBEHHas. Ponb
cpeapl B HEHACIEICTBEHHOH  M3MEHYMBOCTH.  XAapaKTepUCTHKA  MOIU(PUKAIIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuauMoHHas KpuBass. Hopma peakuuu mnpusHaxa.
KonuyecTBeHHbIE M KAaueCTBEHHBbIE TNPHU3HAKM M WX Hopma peaknuu. CBoiicTBa
MOIM(PUKAITMOHHON U3MEHYUBOCTH.

HacneacTBennas, win reHOTUIMYECKast, ©3MEHYUBOCTh. KoMOUHAaTUBHAS N3MEHYUBOCTD.
Meiio3 u TmONIOBOM mporecc — OCHOBAa KOMOWHATUBHONM W3MEHUYMBOCTU. MyTalMoOHHAs
n3MeHYHBOCTh. Kitaccudukainus myranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHble ¢akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
n3menunBoctu H.U. BaBuiosa.

BuesgepHast HaCIE€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka denmomeka. Kapmorun demoBeka. OCHOBHBIE METOJIBI TE€HETHUKH YeEJIOBEKa:
TreHealoTnYeckuii, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHOXUMHUYECKHH, MOIEKYIIpHO-
reHetudeckuii. CoBpeMEHHOE OIpe/eNICHHe TEeHOTHUIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoripio [I1[P-ananusza. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Ooyie3HH, OO0JIE3HM C  HACJICACTBEHHOM  MPEApacroioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKU.
[Tpuntumner 310poBOrO0 00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUST TeHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JIEBaHMI YeTTOBEKA.

JleMoHcTpanuu:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukon, H.B. Tumodees-
Pecosckuii, H.M. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEITMBAHKUE U €T0 IUTOTEHETUYECKAsi OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmMoneincTBre ajlieNIbHbIX T'€HOBY, «I €eHeTHuUecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denmoBekay, «l['eHeTmka momay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTUICHHOTO C TIOJIOMY,



«KapuoTunsl uYenoBeka © IKUBOTHBIX», «Bumael wu3MeHuMBOCTHY», «MoaudukammoHHas
U3MEHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpynm KpoBu», «MyTalHoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Mojenu-anmuMkanun «MoHorubpuaHoe ckpeuiuBaHue», «HemomnHoe
JOMHHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «/po3zoduna» (Hopma, myTaiuu GopMbl KPbUIbEB UM OKpPAackH Tema), repoapuit
«I"opox moceBHOW».

JIaGopartopHble U MpaKTU4YEeCKHe paboThl, TPOEKTHI:

JlaboparopHasi paborta «V3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO ¥ JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

JlaboparopHast pabora «M3ydeHne MOAUGPUKANMOHHOW HW3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JIaGoparopHas paboTta «AHaIU3 MyTaluid y Apo30(uiIsl Ha TOTOBBIX MUKPOIpenapaTaxy.

[IpoekT «CocTaBieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Ceneknust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W IPOLECC. 3apOXKACHUE CEIEKUMH M JOMECTHKAlHWsA. YUYEHHE
H./. BaBuioBa o 1eHTpax MPOUCXOXACHUS U MHOTrooOpasusi KyJIbTYpHBIX pacTeHUl. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHbIE METO/IbI CENeKIIMU. MacCOBbIM M MHAUBUAYATbHBIN OTOOPHI B CEJCKIIUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpelIMBaHNe — UHOPUIMHT.
Uucrass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanmuss M e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs WMH)KEHEpUsA. ITambl CO3JAAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OJKOJOTMYECKHEe M 3Thdyeckue mnpodiempr. MO —
F€HETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

IToptpersr: H.W. BaBuiios, 1.B. Muuypus, I'./[. Kapneuenko, M.®. I1BaHoB.

Tabmumel u cxembl: kapta «lleHTpBl MPOMCXOXKIEHUS M MHOTO000pa3usi KYJIbTYPHBIX
pactenuit», «IlopoJpl 1oOMalIHUX KUBOTHBIX», «COopTa KyJbTYpHBIX pacTeHMiD», «OTaanéHHas
rubpuamzamusy, «Paborer  akagemuka M.O. MBanoBay, «llomummonausy, «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

OO6opynoBanue: MyJsSDKA TIJI0JIOB M KOPHEIUIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHbIe U MPAaKTUIECKUE PAOOTHI:

11 KJIACC

Tema 1. DBorOnIMOHHAs OMOIOTH.

[Ipeanochiky BO3HUKHOBEHMS 3BOJIIOIMOHHOW TEOPHUH. DBOJIOLMOHHASA TEOpUS U €€
MecTO B OHojoruu. BivsHue 3BOIOIIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HayK.

CBuzerenbCcTBa H3BOJIONMH. IlaJeoOHTONOrHYECKHE: II0CHIEI0BATEILHOCTE ITOSBJICHHUS
BHJIOB B TaJICOHTOJIOTUYECKON JICTOMHCH, TIepeXxoHbie ¢popMbl. bruoreorpadudeckue: cxoacTro
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA M Pa3IWyusi SMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,



aTaBU3MBbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHM3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJINYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomtonmonHass teopus Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JBmwxyume cuiabl 3BOMIONMM BUJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE pu
OTPaHUYEHHOCTH PECYpPCOB, HEONpeneIéHHAs W3MEHYMBOCTh, OOppba 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak equHULA BUIA U 3BOJIIOLUY.

JIBxyme cuiibl ((akTopbl) SBOJIIOLMU BHJIOB B IpUpoje. MyTalMOHHBIA Mporece U
KOMOMHATUBHAs HM3MEHUYMBOCTh. IlomynsuuoHHble BOJHBI M jApeid renoB. Mzomsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBisioimuii Gpakrop 3BosoIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucocoOAeHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yJibTar  d3BOJIOIMU.  [Ipumepsl

npucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UAHO-JATAIIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000PAa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Makpossomonust. @opMbl 3BOIOLUK: (puIeTHdecKas, JTUBEpPreHTHasi, KOHBEPreHTHas,
napayenbHas. HeoGpatumocTs 3Boonuu.

[Ipoucxoxnenue oT HeCTEeUaTIn3uPOBAHHbBIX MPEIKOB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas padanusl.
JlemoHcTparuu:

[oprpersr: K. JIunne#t, X.b. Jlamapkx, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,
9. I'ekkenb, @. Mrosnep, A.H. Cesepuos.

Tabmuiprt u  cxembl: «Pa3BuTue opraHudeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «/Bmwkymme cuibl sBoonuny, «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «boprba 3a cymiectBoBaHue», «lIpucmnocoO0n1eHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJIEKIINUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0Op TLI0/I0B
U cemsH, Koyuiekuus «[Ipumepsl 3alUTHBIX TPHUCIOCOOJICHHN Y JKUBOTHBIX», MOJIEIh
«OCHOBHBIE HamNpaBIIEHUsI DBOJIOLUNY», O00BEMHas Mojaens «CTpoeHHe TOJOBHOTO MO3Tra
MTO3BOHOYHBIX ).

buoreorpaduueckas kapra Mupa, KoieKius «DopMbl COXPaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkainusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUIHEB U OKPACKH TEJA).

JIaGopaTopHble U MPaKTUIECKHe PaboThI:

JlabopaTtopHas padota «CpaBHEHHE BUIOB MO MOP(OIOTHUECKOMY KPUTEPHUIOY.

JlaboparopHass pabora «OmmcaHue MNPUCTOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMIIE.

JloHay4yHBIC TIPEACTABICHUS O 3apOKICHUM XU3HU. HaydHble THIOTE3bI BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas JBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKUX BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON IBOIOIMKN. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHre MEOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKJICTKH. [lepBBIe KIETKH M HX
sBONMIOUA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIIT )KUBBIX OPTaHU3MOB.



PasButne »xu3HM Ha 3emiue no spaM u nepuogam. Karapxeil. Apxelickas u
npotepo3oiickas 3pel. [laneos3oiickas spa u €€ TEpHOIbl: KEMOPHHCKHMA, OpPIOBHKCKHM,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMaTra M Te€O0JOTMYECKUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIOLUN
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOMoIUd. OCHOBHBIE CUCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeJIOBeKa. AHTpPOIOJOrUs KakK Hayka. Pa3BuTue mnpenactaBieHUd O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cuibl (dakTtopbl) aHTpororeHesa. HacieincTBeHHass W3MEHYHMBOCTh U
ecTecTBEHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPy/la, MBIIICHHE,
peub.

OcCHOBHBIE CTaJAMM ¥ BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YETOBEK YMEbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JIaCTh pacHpOCTpaHEHUsi, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME PACHl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEJCTABUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JeMoHcTpanuu:

[Toptpetsr: @. Pean, JI. ITactep, A.H. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuupl u cxembl: «Bo3HukHoBeHne COTHEYHON CHUCTEMBI», «Pa3BUTHE OpraHUYECKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEIKOB COBPEMEHHOTO 4YeloBeKa», «J/IpeBHeimme moam», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

Ob6opynoBanne: Mymspku  «lIpoucxoxnenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

[IpakTuueckas paborta «l3ydeHrne MCKOMAeMbIX OCTAaTKOB PACTEHMH M KUBOTHBIX B
KOJUTCKITUSX ).

Tewma 3. Opranu3mMsl U OKpyXkarouas cpeaa.

OKkojorusi Kak Hayka. 3ajaud W pas3fenbl SKOJIOrMH. MeTolbl 3KOJIOTHYeCKHX
UCCIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenst  oOuTaHWs  OpPraHW3MOB:  BOJIHAs, HA3eMHO-BO3NYIIHAs,  IIOYBEHHAS,
BHYTPHUOPraHU3MEHHAsI.

Oxonornueckue (axropel. Knaccudukanus sxomorudeckux (paxTopoB: abMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTOphl:  CBET, TEMIEparypa, BIAXKHOCTb. DoTomnepuoausm.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0MOTHUYECKUX (aKkTOpoB. bruonoruveckre puTMbl.

buotnueckne daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCATH3M



(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpadu3M. 3HaueHHEe OWOTHYECKHX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEpUCTUKU nomyasauud. OCHOBHbIE IIOKAa3aTENM IOMYJISILUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JleMoHcTpanuu:

[optpetsr: A. 'ymbonpar, K.®. Pynse, D. ['ekkens.

Tabnuue! u cxemsl: kapta «lIpupoansie 30HbI 3eMiny», «Cpelibl 0OUTaHUSI OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesnbkn», «[luiessie nemnm».

JIabopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

JIaGoparopHas pabora «Mopdosornyeckue 0COOEHHOCTH PACTEHMH W3 pa3HbIX MECT
oOUTaHUM».

JIaGoparopHas paboTa «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuyeckas padora «I1oaCUYET MIIOTHOCTH NOMYJISAIMHA Pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo011iecTBa ¥ 3KOJIOrMYECKUE CUCTEMBI.

CooOmiectBo  opraHuzMoB  —  OuoneHo3. CTpykTypbl OuoleHO3a:  BUAOBas,
IPOCTpaHCTBEHHas, Tpopuueckas (mumeBast). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okojorudeckue cuctembl (3kocuctembl). Ilonsatue o0 skocucteme U OMOreoleHO3E.
@OyHKIMOHANIbHbIE KOMIIOHEHThl 3KOCHUCTEMBI: HPOAYLIEHTbl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B sKocucTteMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE II0Ka3aTesd 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[Ipupoanble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCUCTEMa XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpOTIOTEHHBIE dKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. bronoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akTop ycrounBocTr 3KocucTeM. CoXpaHEHHE OHOIOTHYSCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B.U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LMKIJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emin. AHTPONOreHHble U3MEHEHUss B Ouocdepe.
['moGasibHBIE HKOJIOTUYECKUE TPOOTIEMBI.

CocymecTBoBaHue npupoAbl U dYenoBedecTBa. CoxpaHeHue OMOpa3HOOOpasusi Kak
OCHOBa ycroiuMBocTH Ouocdepsl. OCHOBa pPALMOHAIBHOTO YIpPaBIEHHUS TNPUPOIHBIMU
pecypcamu U UX UCHOb30BaHue. JJOCTHKEHHsI OMOIOTUH M OXpaHa IPUPOIbIL.

JeMoHcTpanmu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabmuis! u cxemsl: «llumieBsie nenu», «brUoIeHO3: cocTaB U CTpyKTypay, «IIpupoansie
coobmiectBa», «llemn mnuTaHusy, «IKoMOrMUecKas mnupamuga», «buocdhepa u yenoBex»,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BostoéMay, «ArporeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsiit 3G pexT», «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepsn», «O0mas cTtpykrypa ouochepsn», «Pacpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omochepb», «KpyroBopor yriepoga B O6uochepe»,
«KpyroBopot a3ora B mpUpoIie».



Ob6opynoBanue: MoJenb-anmuKanus  «Tunuunaele  OMOLEHO3B»,  repOapHii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buornieHo3», «BpeguTtenn — BakHEHIIHMX
CCJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUH U KUBOTHBIX,
MpUHAJISKAITUE K pa3HbIM SKOJOTHYECKUM TpyriaM oaHoro Buaa, KpacHnas kaura Poccuiickoi
Deneparyu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.



ININIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSA YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE PE3ybTaThl OCBOCHUS yueOHOro npeaMera «buonorus» I0KHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAalUWW, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOILIECTBa,
pacHIMpeHNne KU3HEHHOTO ONbITa U OIbITA JEATEIbHOCTH B MPOLECCE peaau3alii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpax1aHCKOTO BOCITUTAHHSL:

— c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3UIUHN OO0YYaroIIerocss Kak akTUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 O0IIECTBa;

— OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA U
IIPABOIIOPSJIKA;

— TOTOBHOCTh K COBMECTHOW TBOPUYECKOH IESATENBHOCTH MPU CO3JAaHUHM yUEOHBIX
MPOEKTOB, PELICHUU YUYeOHBIX U I[I03HABATENBHBIX 3a7a4, BBHIIOJHEHUH OMOJIOTHYECKUX
9KCIIEPUMEHTOB;

— CIIOCOOHOCTh OMPEAEIATh COOCTBEHHYIO MO3UIIMIO MO OTHOIIECHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

— YMEHHE YYUTHIBATH B CBOMX JCHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C Pa3HBIMU YOSKICHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMUA M COIIHAJILHBIM
MOJIOKEHUEM;

— FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4E€OHBIX,
MO3HABATEJIbHBIX U MCCIENOBATENIbCKUX 3a/lady, YBAXXUTEJIbHOE OTHOIIEHHWE K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

— TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

— c(OPMHPOBAHHOCTbh POCCUHCKOM TpakIaHCKOH HWACHTUYHOCTH, MAaTPUOTU3MA,
YBa)XXEHHsI K CBOEMY HapoOJay, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHOM, ropaoctu 3a CBOM
Kpai, cBOK PonnHy, CBOM S3BIK M KYyJbTYpPY, NPOLUIOE M HACTOSIIEE MHOTOHAI[MOHAIBHOIO
Hapoxa Poccuu;

— [IEHHOCTHOE OTHOIIIEHHWE K NPUPOJHOMY HACJIEIUI0O U MaMSITHUKAM HPUPOJIbI,
JOCTHXEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

— CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUICKUX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE
O1oI0ruM, MOHUMaHKUE 3Ha4€HUs1 OMOJIOTUH B TIO3HAHUN 3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U
COBPEMEHHOI'0 00IIEeCTBa;

— uaenHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHI0O OTEUecTBY W €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

— OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

— c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

— CIIOCOOHOCTh OLIEHMBATh CUTyallMI0 W TPUHHMATh OCO3HAHHbIE pEUICHMUS,
OpPUEHTHUPYSCh HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— 0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHUMBOTO OYIyIIero;

— OTBETCTBEHHOE OTHOUIEHHE K CBOMM POAMTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS LIEHHOCTeH ceMeWHOH KM3HM B COOTBETCTBUHU C TPaJWLIUSIMU HapOJOB
Poccuu;



4) 3CTETHYECKOTO BOCIIUTAHUS:

— ACTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas OSCTETHKY ObITa, HAYYHOIO H
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHUI;

— MOHUMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

— FOTOBHOCTh K CaMOBBIPDQKEHHUIO B pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH Ka4yeCTBA TBOPUECKOM JINYHOCTH;

5) ¢u3uveckoro BOCIUTAHUS:

— MOHMMAaHWE U pealu3alus 3J0pOBOT0 M 0e30macHOro odpasza >KuU3HU (340pOBOE
nuTaHue, coOII0IeHHe TUTHeHNYECKUX MPaBUWI U HOPM, cOaJaHCUPOBAHHBIA PEKUM 3aHATUN U
OTJIbIXa, peryiisipHas (pu3udeckas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO W KOMIICTEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

— MOHMMAaHUE IICHHOCTH MPAaBWJI WHAUBUIYATLHOTO U KOJUJIESKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

— OCO3HAHHE IIOCIIEJCTBUI W HENpUATHE BPEIHBIX NpUBBIYEK (yHmOTpeOsieHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHus);

6) TPyI0BOTO BOCIIUTAHUS:

— TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0T00uE;

— FOTOBHOCTb K AaKTHUBHOM JIEATEITLHOCTH TEXHOJIOTMUYECKOM U  COIUAIbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO BBIMOJIHATH
TaKylo JAesITebHOCTbD;

— UHTEpEC K pa3iuyHbiM cdepam MpodecCHOHANBHOW JesITETbHOCTH, yMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccur HW peau30BBIBATH COOCTBCHHBIE
JKU3HEHHBIE TIJIaHbL;

— TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKEHUN
BCEH >KU3HHU;

7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

— HKOJIOTMYECKH 11€1ec000pa3HOe OTHOLIECHUE K MPUPOJIE KaK UCTOUHUKY )KM3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

— MOBBIIIIEHHE  YPOBHS  DKOJOTHYECKOW  KYIbTYphl: TMPUOOpPETEHHE  OIbITa
MJIAHUPOBAHUS OCTYIIKOB U OLEHKH X BO3MOKHBIX MOCIEACTBUI JUIsl OKPYKAIOIIEH CPEJIbl;

— OCO3HaHHE TJI00ANTbHOIO XapakTepa 5KOJOTMYECKHMX NpobiieM M myTed HX
pelIeHus;

— CIIOCOOHOCTH HCIIONIB30BaTh MpUOOpETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUSA U
YMEHUST TIPU pEHIeHUU TMpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM TMPUPOIOIOIH30BAHUEM
(cobmroieHue MpaBuil MOBEACHUS B MPHPOJE, HAMPABICHHBIX HA COXpPaHEHUE PaBHOBECHS B
HKOCHUCTEMAX, OXpaHy BHJIOB, YKOCHUCTEM, OHOC]ephl);

— AKTUBHOE HENpPUITHE NEWUCTBHM, NMPUHOCALIUX BPEI OKPYKAIOIIEH MNPUPOIHOU
cpele, yMEHHE  TPOTHO3HPOBaTh  HEONArompuATHBIE  JKOJOTHYECKHE  IMOCIEICTBUS
IpPEANPUHUMAEMBIX JEHCTBUN U IPEAOTBpALATh UX;

— HaJU4Me pPa3BUTOrO SKOJOTUYECKOrO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpHI,
OMbITa AESATENBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBAaTbCA MMU B
MO3HABATEIbHOW, KOMMYHHKATHUBHOW W COIMAIBbHOW NPAKTHUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HAIIPaBIECHHOCTH;

8) IEHHOCTH HAyYHOTO MO3HAHHUSL:

— c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHsI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JHANIOTe KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIIUKYIBTYPHOM MUDE;

— COBEpILIEHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOM KYJIbTYpPhl KakK CpeJCTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MHUPA;



— NOHMMaHue crneuupukn OUONOTMM KaK HayKd, OCO3HaHue e€ poilud B
(GOopMUPOBAaHNN PAMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEIOCTHOTO IPEICTABICHUS
00 OKpyKarIeM MHpPE KaKk O EIUHCTBE IPHUPOJBI, YeJOBEKa M OOIIeCTBa, B IO3HAHUU
HPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHNH NMPOOJIEM COXPaHEHHS IPUPOIHOTO PAaBHOBECHS;

— yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJIsi COBPEMEHHOH LMBUIM3ALUU:
o0ecrieyeHnss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHUS MEPCIEKTUBHBIX OMOTEXHOJIOTHIA,
CIIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMbI Pa3BUTHS YEIOBEYECTBA, MOWCKA ITyTEeH BBIXOJa W3
rJI00aTBbHBIX SKOJIOTUYECKUX MpoOieM U o0OecrneyeHHs mepexosa K yCTOMYMBOMY Pa3BHUTHIO,
palMOHAIFHOMY MCHOJIBb30BAaHHUIO PUPOIHBIX PECYpCOB M (POPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KHU3HH,

— 3aMHTEPECOBAHHOCThH B MOJTYYECHHH OMOJIOrMYECKUX 3HAHUH B IIETISX MOBBILICHHS
001Iell KyIbTyphl, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH KaK COCTaBHOW YacTH (yHKIIMOHAIBHOM
IpaMOTHOCTH O0y4Jarouuxcs, GopMupyeMo pu U3y4eHUH OUOJIOTHH;

— NOHMMAaHHE CYIIHOCTH METOIOB ITO3HAHUS, HCIOJIb3YEeMbIX B E€CTECTBEHHBIX
HayKaxX, CIOCOOHOCTh HCIIOJIb30BATh MOJy4aeMble 3HAHHS U1 aHAIN3a U OOBSCHEHUS SBICHUM
OKpPYKAIOMIET0 MHpa M TPOHCXOIIMMX B HEM HM3MEHEHHH, yMEHHE JenaTh OOOCHOBaHHBIE
3aKJIFOUCHHST HAa OCHOBE HAyYHBIX (AKTOB W HMEIOIIMXCS TaHHBIX C IIETbI0 MOJXYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTh  CaMOCTOSITENIPHO ~ HUCIIOJIb30BAaTh OMOJOTMYECKUe 3HAHUS JUIA
peureHus mpoodaeM B pealibHbIX )KU3HEHHBIX CUTYaLUsX;

— OCO3HAHHWE IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
MPOCKTHYIO M UCCIIEAOBATEILCKYIO EATEIFHOCTh HHUBHIyaTbHO U B TPYIIIIE;

— TOTOBHOCTbH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO  CaMOOOPA30BaHUIO,
K aKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHUH IO OWOJOTHH B COOTBETCTBHU C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

B mpomecce moCTHKEHHSI JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS OOYYarOIIMMHUCS
nporpaMMbl 10 OHOJIOTMM Ha YPOBHE cCpeAHero oOuiero oOpa3oBaHUs Yy O0Oy4aroIIUXCs
COBEPIICHCTBYETCS] SMOLMOHAIBHBIN HHTEIUICKT, IPEANOIaraoniid COPMUPOBAHHOCTD:

— CaMOCO3HaHUsI, BKJIFOYAIONIETO CHOCOOHOCTh TIOHHUMATh CBOE SMOIMOHAIHHOE
COCTOSIHUE, BUJETh HAINpPaBICHUS Pa3BUTUS COOCTBEHHOH HMOIMOHAIBHOW cdepsl, OBITh
YBEPEHHBIM B ce0e;

— CaMOpETyJIMpPOBaHHUs, BKIIOYAIOIIEr0 CAaMOKOHTPOJb, YMEHHE MpPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K SMOIMOHAIBHBIM
MU3MEHEHHSM U MPOSBISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHBAllM{, BKJIIOYAIOUIEH CTpEMJIEHHE K JOCTHXKEHUIO LEeIU |
ycrexy, ONTUMU3M, THULIMATUBHOCTb, YMEHHUE JIeHCTBOBATh, UCXO/I M3 CBOMX BO3MOYKHOCTEHH;

— OMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh AMOIMOHAIBHOE COCTOSHUE
JPYTUX, YAUTBIBATh €r0 MPU OCYIICCTBICHUH KOMMYHHKAIHH, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEXHUBAHHUIO;

— COLMAIBHBIX HABBIKOB, BKJIFOYAIOUINX CHOCOOHOCTh BHICTPAWBATH OTHOIIEHHS C
JIPYTUMH JTIOIBMH, 3200THTHCS, TIPOSIBIIATH HHTEPEC M Pa3peraTh KOH(IUKTHL.

METANPEAMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUSI Y4eOHOro mpeaMera «bHonorus» BKIIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIE
(MexmpenMeTHbIe) O0LIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa



U CHeU(pUKY METOAOB IMO3HAHUS, UCTIONB3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAay4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEAOBAaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYTHX), YHUBEpCAJIbHBIE
yueOHbIe JeicTBUS (IO3HaBaTeIbHbIE, KOMMYHUKATHUBHbIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHONH T'PAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OOYYaroIIUXCs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEpCaIbHbIC YydeOHBIC JCWCTBHUS B IMO3HABATEIHHOW U
COLIMAJIbHOM MPAKTHKE.

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Imero odpa3zoBaHuUs
JIOJIKHBI OTpaX<aTh:

OBrnaneHne yHUBEPCAIBHBIMHI Y4eOHBIMY TO3HABATEIHHBIMU JCHCTBHSIMH:

1) 6a3oBbIEC IOTHYECKUE ICHCTBHS:

— CaMOCTOSITENILHO (POPMYIIMPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— MCIIOJIB30BAaTh MPU OCBOCHUU 3HAHUHM MPUEMBI JIOTHUECKOTO MBIILJICHUS (aHAIu3a,
CHHTE3a, CpaBHEHHWS, KIACCU(PHUKAIMHA, OOOOIIEHHs), PACKPhIBATh CMBICT OHOJIOTHYECKHX
MOHTHH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3HU C IPYTHMMHU MOHATHSIMH);

— ONpeAeNsaTh UENU JACATEIbHOCTH, 3aJaBas NapaMeTpbl MW KPUTEPUU HX
JIOCTUKEHHS, COOTHOCUTB PE3YJIbTAThI ACATEIbHOCTH C IIOCTABIECHHBIMHU LICIISIMU;

— UCIIONIb30BaTh OMOJIOTMYECKUE TMOHATUS ANl OObsICHEHHsS] (DAKTOB U SIBICHUU
JKUBOU MTPUPO/IBL;

— CTPOUTDH JIOTUYECKHUE pacCyKIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIE, 10 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

— MPUMEHATh CXEMHO-MOJIETIbHBIC CPEACTBA ISl MPEACTABICHUS CYLIECTBEHHBIX
CBSI3¢H U OTHOIICHHUI B M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TAK)Ke MPOTHBOPEUU Pa3HOTO
PO/, BHISIBICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

— pa3zpabarbiBaTh IUIaH pEIIEHUs MpoOJeMbl € Y4YETOM aHalu3a HMEIOLIUXCS
MAaTEepUAIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLEHMBATH COOTBETCTBHE pPE3YJIHTATOB
LEJIIM, OLICHUBATh PUCKHU MOCIEICTBUI AEATEIbHOCTH;

— KOOPJMHHUPOBATH U BBHIMOIHATH pabOTy B YCIOBHUSIX PEaTbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPo0JIeM;

2) 6a30BbIC HCCIIEI0BATEIbCKHE ICHCTBUS:

— BJIQJIETh HAaBBIKAMU Y4YeOHO-MCCIIEIOBATENICKOW M TMPOEKTHOU NEATENbHOCTH,
HaBbIKAMHU  pa3pelieHus mpoOieM, o001agarh CHOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOATEIIbHOMY MOMCKY METOAOB PEHICHUs NMPAaKTHYECKUX 3a7ad, TPUMEHEHUIO PAa3JIUYHbIX
METOJIOB [TI03HAHUS;

— WCIIOJIb30BaTh PA3JIUYHbIE BUJIBI JEATEIIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUA,
€ro UHTEPIIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B YICOHBIX CUTYallUsIX, B TOM YHCJIE MPU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

— dbopMHpOBaTh HAYYHBINM THI MBIIUICHHUS, BIAJACTh HAYIHOM TEPMHHOJIOTHUEH,
KJIFOUE€BBIMU TTOHATUSMH U METOJIAMU;

— CTaBUTh U (OPMYyIUpOBAaTH COOCTBEHHBIC 3a7aud B  00pa3oBaTeIbHOU
JESATETLHOCTH M )KU3HEHHBIX CUTYAITUsX;

— BBISIBJIATh ~ MPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlM3upoBaTh  3ajauvy,
BBIJIBUTaTh THUIOTE3y €€ pEeIIeHUs, HaXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOMX
YTBEPKJECHHH, 33/1aBaTh MTapaMeTPbl U KPUTEPUU PEILICHUS;



— aHaAJM3UPOBATh MOJYYCHHBIE B XOJ€ PEUICHUS 3a/a4M Pe3yJbTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

— OCYILECTBIISATh  LIEJICHATPABJICHHBIA TOMCK TMEpeHoca CpPEACTB M CIIOCOOOB
JIEHCTBUS B MPOPECCHOHATBHYIO CPELY;

— YMETh I[E€PEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M MPAKTHUYECKYI0 oO0JjacTu
KU3HEJESATENIbHOCTH;

— YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

— BBIJIBUTaTh HOBBIC HJIEH, MpEUlaraTb OPUTHHAIBHBIE IMOAXOABl M pELICHUS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS;

3) pabora ¢ uHpOpManUEii:

— OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX HHPOpManuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTEpaTrype, OHOJOTMYECKHX CJIOBapsAX M CIPaBOUYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHanu3upoBaTh HHPOPMALIHUIO PA3THYHBIX BUIOB
u GopM IpeCTaBICHUS, KPUTHUECKU OIICHUBATh €€ JOCTOBEPHOCTh W HEMPOTHBOPEUUBOCTH;

— (dopMynHpoBaTh 3ampOChl M TPUMEHSTH PAa3IMYHBIE METONBI TMPH TOUCKE |
otOope Oroorndeckoi HHPOpMaIUH, HEOOXOIUMOM TS BRITIOJTHEHUST YIEOHBIX 3a]1a4;

— npuoOpeTaTh  ONBIT  HCIOJIB30BaHHUS ~ WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHi1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS PA3IMUHBIX MOUCKOBBIX
CHCTEM;

— CaMOCTOSITENILHO BBIOUpATH ONTUMAJBHYIO bopmy pEeJICTaBICHUS
Ounonornueckor nHGopMauu (cxemsl, TpaduKu, AUArPaMMBbI, TAOJIUILIBI, PUCYHKH U APYTOE);

— MCIIOJIb30BaTh HAyYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padboTe ¢ OMOJOrnYecKOn
uHpOpManKeil: MPUMEHATh XUMUYECKHE, (PHU3MUECKUE U MAaTeMaTHYeCKHe 3HAaKW W CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

— BJIa/IETh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI WHGOpMaIUU, UH)OPMALIMOHHON
0€30MacHOCTH TUYHOCTH.

OgnazieHre yHUBEPCATBHBIMA KOMMYHUKATUBHBIMU JICHCTBHAMMU:

1)obmienue:

— OCYIIECTBISITh KOMMYHHKAIIMX BO BCEX cepax KU3HU, AKTUBHO YIaCTBOBATH B JIHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIbHO BBINIOJHEHUs TMIpe/ylaraéMoi 3ajauyd, Y4YMTHIBaTb MHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIHAJIOTa WM JUCKYCCHH);

— pacmo3HaBaTh HeBepOaJbHBIE CpEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallud, YMETh CMATYATh KOH(PIUKTHI U
BECTH MIE€PETOBOPHI;

— BJIAJETh PAa3JIMYHBIMH Croco0aMH OOLICHHWS W B3aUMOICHUCTBUS, MMOHUMATh HAMEPEHUS
JPYTUX JIEOJIEH, IPOSBIIATh YBAXXHUTEIHHOE OTHOIIEHHE K COOCCEHUKY W B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

— pPa3BEPHYTO W JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHHEM S3BIKOBBIX
CPE/CTB;

2) COBMECTHas JIeSITEIbHOCTb:

— TIOHUMAaTh U HMCIOJH30BaTh MPEUMYIIECTBA KOMAaHAHON W WHIUBUAYAILHONW pabOTHI TIPH
pelieHnn OMOJI0rHYecKoi MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelIeHHH y4eOHOM 3a1auu;

— BBIOMpPATh TEMATHKY W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)X/IOTO WIeHA KOJUIEKTHBA;



— NPUHUMATh LEIM COBMECTHOM JEATEIIBHOCTH, OpPraHU30BBIBATH U KOOPAMHHUPOBATH
JNIEUCTBUSA MO €€ IJOCTHKEHUIO: COCTAaBIATh IUIAH JACHUCTBHM, paclpelesaTh POJIUu C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

— OLIEHUBATh KaueCTBO CBOETO BKJIAa U KaX/I0r0 Y4aCTHUKA KOMaHbl B OOIIMN pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

— IpeJiaratb HOBBIE IIPOEKTHI, OLIEHUBATH WJIEH C INO3UIMM HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

— OCYUIECTBJIATh IIO3UTHUBHOE CTPAaTErMYECKOE IIOBEJCHUE B pPAa3JIM4YHBIX CHUTyalusX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUAMMU:

1) camoopranuzanus:

— WCIOJIb30BaTh OHMOJIOTWYECKHE 3HAHMSA ISl BBIABICHHS NPOOJIEM M HMX pEIICHHS B
KU3HEHHBIX M YUC€OHBIX CUTYaIHsX;

— BBIOUpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LeJIeBble M CMBICIOBBIE YCTAaHOBKH B
CBOMX [JEHCTBUAX M IIOCTYNKax I10 OTHOUICHHIO K JXKUBOH IPHUPOJE, CBOEMY 3I0POBBIO H
310POBBIO OKPYKAIOIINX;

— CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

— CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIICHUs TPOOJIEMBI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIIOYTEHUM;

— J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

— pPacIIUPATh PaMKH y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX IPEAIOUYTEHU;

— Jle7aTh OCO3HAHHBIHM BHIOOP, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3a PEILCHUE;

— OLIEHUBATh IPUOOPETEHHBIN OIBIT;

— CrnocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSIBICHUIO LIUPOKOW HPYyIUIUH B pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHB;

2) CaMOKOHTPOJIb:

— J1aBaTh OLICHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

— BJIaJIETh HaBBIKAMU IIO3HABATEIBHOM pe(IeKCUU KaK OCO3HAHUS COBEPILIAEMbIX JIeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaIH, BBIOOpAa BEPHOTO PEIICHMUS;

— OLICHMBATbh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

— NPUHUMATh MOTHUBBI U apTyMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNIbTAaTOB AEATEIbHOCTH;

— TPUHATHS ce0s U APYTUX

— NIpUHUMATh ceOsl, MOHNUMasl CBOU HEJIOCTATKU M JOCTOUHCTBA;

— NPHUHUMATh MOTHUBBI U APTYMEHTBHI IPYTUX IIPU AHAJIN3€E PE3yJIbTaTOB ACSATEIbHOCTH;

— MpU3HaBaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKY;

— pa3BUBATh CIOCOOHOCTh NIOHUMATh MUP C TIO3UIMU JPYTOTo YEIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMerHbie pe3ynbTaThl OCBOECHUs ydeOHoro mnpeamera «buonorus» B 10 kiacce
JOJIKHBI OTPAXKATh:

— c(OpMUPOBAHHOCTh 3HAHUI O MeCTe M POJU OUOJIOTMH B CHCTEME HAyYHOIO
3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI



MHUpa U Hay4YHOTO MUPOBO33PEHHUs, O BKJIAJE POCCHUUCKUX M 3apYOEKHBIX YUEHBIX-OMOJIOTOB B
pasBuTHE OHOJOrMH, (YHKIMOHAJIBHOW IPAaMOTHOCTH 4EJIOBEKAa JUIl PELICHMs >KU3HEHHBIX
3a/1ay;

— YMEHHUE pacKpbIBaTh COJEpKaHUE OMOIOIMYECKMX TEPMHHOB M MOHSATUH: JKU3HB,
KJIETKa, OpraHm3M, MeTabomm3Mm (0OMEH BEIISCTB M MPEBpAIICHHE JHEPTHH), TOMEOCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHHE
(penpoaykuust), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

— yMEHUE H3Jlaratb  OWOJIOTMYECKHE TeOopuu  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHasl, LEHTpalbHasg JOrMa MOJEKYJIsIpHOH Ouosoruu), 3akoHsl (I'. Mennens,
T. Moprana, H.U. BaBunoBa) u yueHuss (0 LEHTpaXx MHOrooOpasusi M MPOUCXOXKICHUS
KyJIbTypHbIX pacteHuil H.U. BaBunosa), onpenensTs rpaHulbl UX MPUMEHUMOCTH K KHBBIM
CUCTEMaM,;

— yYMEHHUE BJIAaJeTh METOJAaMH HAy4yHOrO MO3HaHUS B OMOIOrMU: HAOIIOAECHUE U
OIKCAHKE JKUBBIX CUCTEM, IIPOLIECCOB U SIBIEHUH, OpraHu3alys U MpoBeJeHne OUOIOrHYECKOro
OKCIIEPUMEHTA, BBIABIDKEHHE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HAa OCHOBAHUU IOIYUYEHHBIX PE3YIbTATOB;

— YMEHHUE BBIJICIATh CYLIECTBEHHbIE NPU3HAKU BUPYCOB, KIETOK IMPOKAPHOT MU
9YKapHOT, OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa
BEIIIECTB U MPEBPAIICHUS SHEPTHH B KIIETKE, (POTOCUHTE3a, TUIACTHYECKOTO U SHEPreTUYECKOTO
oOMeHa, XEMOCHHTE3a, MUTO3a, Mei03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUs, WHIUBHUIYaIbHOIO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);

— yYMEHUE MPUMEHATh IOJYYEHHbIE 3HAHMUA s OOBSCHEHUS OHOJIOIMYECKUX
IPOLIECCOB U SABJICHUH, JUIsl IPUHATUS MPAKTUUYECKUX PELICHUN B IOBCEAHEBHOM KU3HU C LIEJIbIO
obecrieyeHnss 0€30IaCHOCTU CBOETO 3JI0POBBS M 37I0POBbsI OKPYKAIOIIUX JIFOJCH, COOIIOACHUS
HOPM I'PaMOTHOTO MOBEAEHUS B OKpY’Karolleld NpUpPOJHOM cpese, IOHUMaHUe HEe00XO0AUMOCTH
UCTIOJIB30BaHUS JOCTIDKEHUH COBPEMEHHON OMONOTMHM ¢ OMOTEXHOJIOTHH Il PalrOHaIBLHOTO
HIPUPOONOIb30BAHNUS;

— YMEHHUE pelIaTh dJIEMEHTApHbIE TeHETUYECKHE 33aaui Ha MOHO- U JUTHOPHIIHOE
CKpellMBaHUE, CIEIVIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKPELIMBAHUS
JUIs IpeJICKa3aHMsl HaclleZI0BaHUs! IPU3HAKOB Y OPraHU3MOB;

— YMEHUE BBITTOIHATH Ta0OpaTOPHBIE U MPAKTUYECKHE PA0OTHI, COOTIOIATh TPaBHIIa
pu paboTe ¢ y4eOHBIM U J1ab0paTOPHBIM 000PYIOBAaHUEM;

— YMEHUE KPUTHYECKH OIEHWBAaTh M  MHTEPIPETUPOBaTh  HMH(OpPMAIHIO
OMOJIOTUYECKOI0  COAEpXkaHMs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUA M3 PA3IUYHBIX
UCTOYHUKOB (CpeACTBa MaccOBOM MH(pOpMAIMK, HAyYHO-TIOMYJISIPHbIE MaTepHajbl), STHYECKHE
ACTIEKTHI COBPEMEHHBIX UCCIIEIOBAHUI B OMOJIOTHH, MEUIINHE, OMOTEXHOJIOTHH;

— yYMEHHUE c03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJIb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS ydeOHoro mpeamera «buomorus» B 11 kmacce
JTOJKHBI OTPaXKaTh:
— c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIIOTHM B CHCTEME HAyYHOTO 3HAHUS;
(YHKITMOHATBLHOW TPaMOTHOCTH YeJIOBEKa JUISl PEIICHUS KU3HEHHBIX TIPOOJIeM;
— chOpPMUPOBAHHOCTh ~ YMEHHSI  DPACKpbIBaTh  COJEpPKaHHWE  OCHOBOIIOJIATAFOIINX
OMOJIOTUYECKNX TEPMUHOB M TIOHSITHHA: >XU3Hb, KJIE€TKa, TKaHb, OpraH, OPTaHWU3M, BH],
MOMYJISALINSI, YKOCUCTEMa, OMOIIeHO03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpeBpaIieHue
DHEPruM), TOMEOCTa3 (caMOperysius), OMOCUHTe3 Oelika, CTPYKTYpHAas OpraHu3alvs >KUBBIX
CHCTEM, JTUCKPETHOCTD, CaMOPETYJISIIHS, CaMOBOCITPOU3BE/ICHUE (penpoayKIHs),



HACJIEJCTBEHHOCTb, HM3MEHUYMBOCTb, SHEPrO3aBUCUMOCTh, POCT U pa3BUTUE, YpPOBHEBas
OpraHu3aIus;

— chOPMUPOBAHHOCTh ~ YMEHHSI  DPACKpbIBaTh  COJIEpPKAaHHWE  OCHOBOIIOJAraOIIUX
OMOJIOTHYECKUX TEOPHH M THUIOTE3: KIETOYHOM, XPOMOCOMHOM, MYTAllTMOHHOMN, BOJIFOIMOHHOM,
MIPOUCXOKICHHS )KU3HU U YETIOBEKA,

— c(OpPMUPOBAHHOCTh YMEHHUSI PACKPHIBATh OCHOBOIMOJAraoue 6MoJI0rn4eckie 3aKOHbl 1
3akoHoMepHocTH (I'. Mennpens, T. Moprana, H.A. BaBunosa, D. I'ekkens, ®. Mromepa, K.
boapa), rpanuiibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

— NpUOOpEeTeHUEe OMbITa MPUMEHEHHUS OCHOBHBIX METOJOB HAyYHOrO TO3HAHMUA,
UCIOJIb3YEMBIX B OMOJIOTHU: HAOIOJIEHUS U OMMCAHUS KUBBIX CHUCTEM, MPOILIECCOB U SBICHUI;
OpraHu3aIy ¥ IPOBEICHUS] OMOJOTUYECKOr0 SKCIIEPUMEHTA, BBIIBMKEHUS TUIIOTE3, BHISIBICHUS
3aBHCHUMOCTH MEXy HCCIEIyeMbIMU BEITUYMHAMHU, OOBSICHEHUS MOJYYCHHBIX PE3yJIbTaTOB U
(GbopMyIMPOBaHUS BEIBOJIOB C HCIIOIH30BAHNEM HAYyUHBIX MOHITHIA, TCOPHI U 3aKOHOB;

— c(OpPMUPOBAHHOCTh YMEHHUSI BBIIETATh CYUIECTBEHHBbIE NPU3HAKA BHUPYCOB, KIIETOK
OPOKAPUOT M DYKApHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOTeOIEHO30B M JKOCHCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHA BEIISCTB W IPEBPAIICHUS
SHEPruu B KIETKe, (DOTOCHMHTE3a, MIACTHUYECKOr0 U DHEPreTUYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, ME€i03a, OIUIOJJOTBOPEHUS, PAa3BUTHUS U PA3MHOXKEHUS, WHAMBUAYAJIHHOTO Pa3BUTHUS
opranu3ma  (oHTOreHe3a), OoOpbObI 32  CYIIECTBOBaHHWE, ECTECTBEHHOTO  0TOOpa,
BHJ1000pa30BaHMs, TPUCIIOCOOJICHHOCTH OPTAaHU3MOB K CpeJie OOMTaHUs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTCHHBIX HM3MEHEHH B HSKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa
BEILIECTB U MIPEBpaIllCHUE SHEPTUU B Onocdepe;

— chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATh TONy4YEHHbIE 3HaHUSA N1 OOBSCHEHUS
OMOJOTUYECKHX MPOLIECCOB U SIBJICHUM, JUIS IPUHATHUS MPAKTHUECKUX PELICHUI B TOBCEIHEBHOM
JKU3HH C 1IeJIbI0 o0ecrieueHns 0€301acHOCTH CBOETO 3/I0POBbS M 3/I0POBbsI OKPYKAIOIIUX JIFOACH,
coONIOACHHsT 3/I0pOBOTO O0pa3a KU3HU, HOPM TPaMOTHOTO TIOBEJIEHUS B OKpY’Karolei
NPUPOIHON Ccpeze; MOHMMaHWE HEOOXOAWMOCTH HCIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOMN
OMOJOTUN ¥ OMOTEXHOJIOTHH 1711 palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

— chOPMUPOBAHHOCTh ~ yYMEHHS  peliarh  OWOJIOTMYECKHE  3a/Ja4d,  COCTaBJIATh
TEHOTHUITMYECKUE CXEMbl CKpEUIMBaHUs [UJIi pPa3HBIX THUIOB HACJIEIOBAHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEUIECTB M SHEPTUU B dKOcHCTeMax (IeNu MUTaHUS,
MIUIIEBLIE CETH);

— c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH OICHMBATh HH(OPMAIHIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMaNUK, HAYYHO-TIOMYJISIPHBIE MaTepHUaibl); HHTEPIPETUPOBATH ITHUYECCKUE
ACTIEKThI COBPEMEHHBIX MCCIIeIOBAaHUIN B OMOJIOTHH, MEIUIIMHE, ONOTEXHOJIOTUU; paCCMAaTPUBATh
r100aMbHBIE IKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

— c(hOPMUPOBAHHOCTh YMEHHMM CO37aBaTh COOCTBEHHBIE TUCHMEHHBIE U  YCTHBIC
COOOIIleHHsI Ha OCHOBE OMOJIOTMYECKOW HH(OpPMAIMHM M3 HECKOJBKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmnapar OMOJIOTHH.
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bubnunoreka LIOK
! buonorus kak nayka 2 0.5 https://m.edsoo.ru/7f41c292
2 ’KuBbie cuCTEMBI U UX 1 bubmuoreka [{OK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMUYECKHUI COCTAaB U 8 05 1 bubnunoreka LIOK
CTPOEHHUE KJIETKU ’ https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 FKM3HENCATENLHOCTL KIICTKH ! 0.5 https://m.edso0.ru/7f41c292
5 Efﬁiﬁme:;biﬁe a3BUTHE 4 0,5 1 bubmmorexa [IOK
JUIBHILY p ! https://m.eds00.ru/7f41c292
OpPraHHU3MOB
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U3MEHYMBOCTh OPTaHU3MOB ’ ' https://m.edsoo.ru/7f41c292
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5 O6061menue 3Hanu# 3a Kype 10 5 1 bubnnorexa [JOK
KJacca https://m.edsoo.ru/7f41c292
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