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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsl 1o OMOJIOTUU TEOPETUUECKYIO OCHOBY IS
oIpeeNeHts NOAX0A0B K (POPMUPOBAHUIO COJIEPKAHMS YHEOHOTO MpeaMeTa
«buonorus» coctaBmwin: koHuenryaiapHsie nojaoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COJIEPKAHMsI, pE3yIbTAaTOB 00yUeHuUs U TpeOOBaHU K
YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHS 00 OOLIUX LIEIAX U MPUHIUIIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPEHET0 00LIero o0pa3oBaHus
B Poccuiickoii @enepaiinu, a TakKe MOJOKEHUS O crielipuke 0uosioruu, e€ 3HaueHU!
B [TIO3HAHUU KUBOU MPUPOIbI U 00ECTIEYEHUH CYIIECTBOBAHUS YE€I0BEUECKOTO
oOmectBa. CoriiacHO Ha3BaHHBIM IMOJIOKEHUSM, ONPEIETICHbl OCHOBHBIE (DYHKIIMH
IpOrpaMMbl O OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosnoruu Aa€t MpeAcTaBIeHUE O LeNsX, 00 001el cTpaTeruu
oOy4eHHMsl, BOCIIUTAHUS U PA3BUTHsI O0yUYaIOIIMXCs CPEACTBAMHU YUeOHOTO npeaMeTa
«buonorusy», onpenenseT 00s3aTebHOE MPEIMETHOE COJIEp)KaHKE, €T0 CTPYKTYPY,
pacmnpeiesieHue 1o pasjiesiaM U TeMaM, peKOMEHIyEMYIO MOCIeI0BATEIbHOCTD
U3y4eHHs y4eOHOro Marepuaia ¢ y4éTOM MEXKIIPEAMETHBIX U BHYTPUITPEIMETHBIX
CBsI3€il, JIOTMKU 00pa30BaTEILHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEN
00y4Jaromuxcs.

B nporpamme 1o OMONIOTUH TaKkKe YUYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00ydeHHs B
(bopMHUpPOBAaHUN OCHOBHBIX BHIOB Y4EOHO-I103HABATEIbHOMN JEATENBHOCTH/Y4eOHBIX
JENCTBUM 00YyYaIOIINXCS 10 OCBOCHUIO COJIEPKaHUs OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uosoruu (10—11 ximaccel, 6a30BbIil YpOBEHB) peaqn30BaH
PUHIIAI PEEMCTBEHHOCTH B U3YYEHUU OMOJIOTHH, OJlaroiapsi 4emy B He
IPOCMaTPHUBAETCS HAIIPABIECHHOCTh HAa PA3BUTUE 3HAHUM, CBSI3AHHBIX C
(dbopMHUpPOBAaHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAII
JUYHOCTH, IKOJIOTHYECKOT0 MBIITUICHHUS, PEICTABICHUI O 3J0POBOM 00pa3e KU3HU U
OepeXHBIM OTHOIIICHUEM K OKpY»Karolel mpupoaHoi cpene. [loatomy Hapsny ¢
u3ydeHrueM oO1IeON0IOrHYECKUX TEOPUH, a TaK)Ke 3HAaHUN O CTPOCHHUH KUBBIX CUCTEM
Pa3HOI0 paHra U CyIIHOCTH OCHOBHBIX IPOTEKAIOIINX B HUX MPOLECCOB B IPOrPAMME
10 OMOJIOTUH Y/eJIEHO BHUMAaHHE UCIIOJIb30BaHUIO MOJYYEHHBIX 3HAHUH B
MOBCEIHEBHOM JKU3HHU I PEIIeHUs TPUKIIAIHBIX 33/1a4, B TOM YHCIIe: TPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00JIEBaHUN YeNIOBEKa, MEAUKO-TEHETUUECKOTO KOHCYIbTUPOBaHHUS,
00OCHOBAHUS KOJIOTUYECKH 1IEIECO00PA3HOr0 MOBEICHUS B OKPYXKAIOIIeH MPUPOIHOM
cpelie, aHaJau3a BIUSHUS X035 CTBEHHOM AESITEIIBHOCTH YEJIOBEKA HA COCTOSIHUE
MPUPOAHBIX U UICKYCCTBEHHBIX SKOCUCTEM. Y CUIIEHHE BHUMAHUS K IPUKIIAIHOM
HaIIpaBJIEHHOCTH y4eOHOT0 npeaMeTa «bronaorus» npoAMKTOBaHO HEOOXOJUMOCTBIO
o0ecrnedeHus yCIOBHUM sl pelIeHHs OJHON U3 aKTyalIbHBIX 3a]1a4 IIKOJIBHOTO
Ounonornyeckoro o0pazoBaHHusl, KOTOpasl mpeanonaraetT GoOpMHUpPOBAHUE Y
oOy4aromuxcs crnocOOHOCTH aaNTHPOBATHCS K U3MEHEHHSIM TMHAMUYHO
Pa3BHUBAIOLIErOCS COBPEMEHHOI'O MUDA.



buonorus Ha ypoBHe cpeiHETo 00111ero 00pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona ob6ecrnieunBaeT GopMUPOBaAHUE y O0yHAIOUIUXCS MPECTABICHUN O HayYHOMI
KapTUHE MUPA, PACIIUPSICT U 0000IaeT 3HAHUS O JKUBOW MPHUPOJIE, €€ OTIIMINTETHHBIX
MpU3HAKaX — YPOBHEBOM OPraHU3allUN 1 YBOJIFOITNH, CO3MAET YCIOBUS JJIS: TTIO3HAHUS
3aKOHOB YKUBOUW TIPUPOLI, popMupoBanus GyHKIIMOHATHPHONW TPAaMOTHOCTH, HABBIKOB
3I0POBOTO U OE30MaCHOr0 00pasa KM3HU, SKOJIOTUUECKOTO MBIIUICHUS, [IEHHOCTHOT'O
OTHOIIICHUS K )KUBOH NPHUPOJIC U YESIOBEKY.

Bonpioe 3HaueHre OUOJIOTHSI KIMEET TAK)KE JIJISL PEIICHHS BOCITUTATEILHBIX U
Pa3BUBAIOIIUX 3aJ]1a4 CPEAHET0 O0IIEro 00pa3oBaHusl, COIMAIM3AUNA 00 yIarOIUXCSI.
N3yuenue 6monoruu odecrieynBaeT yCIOBUs 11 GOPMHUPOBAHUS UHTEIUICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX U HH()OPMAITMOHHBIX HABBIKOB, 3CTCTHUECKON KYIBTYPHI,
CIIOCOOCTBYET MHTETPAIMK OMOJIOTHYCCKUX 3HAHUN C TIPEICTABICHUSIMH U3 P YTHX
y4eOHBIX TPEJAMETOB, B YaCTHOCTH, (pr3uku, XumMuu U reorpadun. HazBanubie
MIOJIO’KCHHSI O TIPETHA3HAYCHUH YUeOHOTro mpeameTa «bruooTHus» COCTaBUIIM OCHOBY
JUTSI OTIPEICIICHHUS ITOAXO0I0B K OTOOPY M CTPYKTYPHPOBAHHUIO €TI0 COACPIKAHUS,
NPEJICTaBJICHHOTO B MPOrpaMMe IO OMOJIOTHH.

OT160p conepkanus yueoHoro npeameta «buonorus» Ha 6a30BOM ypoBHE
OCYIIIECTBJIEH € MO3UINI KYJIbTypOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPBIM
oOyJaromuecs JOKHBI OCBOUTh 3HAHUS U YMCHHMS, 3HAYUMBIC JIJIs1 (DOPMHPOBAHUS
oO11Iel KyJIbTYyphl, ONPEEISIoNre aJeKBaTHOE MTOBEAECHNE YeJIOBEKA B OKpYKaIoIIeh
IPUPOJHOMN Cpejie, BOCTpeOOBaHHbIE B TOBCEHEBHOM KM3HU U MPAKTUUECKOM
nesitenbHOCTH. Oco00e MecTo B 3TOM CUCTeME 3HaHUN 3aHUMAIOT AJIEMEHTHI
coJiep KaHusl, KOTOPbIE CITy>KaT OCHOBOMU JUIsl ()OPMUPOBAHUS TIPEICTABICHUMN O
COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHE MUPA U IICHHOCTHBIX OPUEHTALIUAX
JUYIHOCTH, CIOCOOCTBYIOIIUX TYMaHHU3AIUN OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKkTypupOBaHHe COJEpKaHusl Y4eOHOr0o MaTepurasa B IporpaMMe 1mo OMoJIoTuu
OCYIIECTBJICHO C YU4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIIMYNTEIBHBIX
0COOCHHOCTSX KUBOU MPUPOJIBI, O €€ YPOBHEBOU OpraHU3aIliy 1 SBOIONHH. B
COOTBETCTBHH C 3TUM B CTPYKTYpe yueOHOTro npeamera «bruosorus» BhIACICHbBI
CJIeIyIOIINE cofiepKaTenbHble InHnn: «bronorus kak Hayka. MeToibl HAy4HOTO
no3HaHusy, «Kietka kak Ouonorudeckas cucreMay, «Opranu3M Kak OMOJIOTHYecKast
cuctemay, «CrucreMa 1 MHOTO0Opa3ue OPraHndeCcKOro MUPay, « IBOJIOLHS JKUBOU
MPUPOABD», «IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Lenp n3yuenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIeHNE 00YJAIONIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBLHON OpTaHU3aIuu
’KUBBIX CHCTEM Pa3HOTO PAaHTa U MPHOOPETEHNE YMEHUN UCTIOIH30BATh ATH 3HAHUS TSI
IPaMOTHBIX JACHCTBUH B OTHOIIEHUH O0BEKTOB KUBOW MPUPOBI U PEIICHHS PA3IMYHBIX
YKU3HEHHBIX MPOOJIEM.

JlocTmkenue 1ienu u3ydeHns yaeonoro npeameta «buonorusy» Ha 6a3oBom
YpOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIONNX 3aa4:



OCBOCHHE 00YYAIONTUMHUCS CHCTEMbI 3HAHUIA O OMOJOTUICCKUX TCOPHUIX, YICHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, IpaBuiIaX, CIyKaIIuX OCHOBOM JIJIs
dbopMHUpOBaHUS TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHPA, O METOIaX
HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3uH M OCOOCHHOCTSIX JKMBBIX CUCTEM
Pa3HOTO YPOBHS OpPTraHU3AINH, BBIIAIOIINXCS OTKPBITUAX U COBPEMCHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopMHupOBaHUE y 00YUAIONUXCS TTO3HABATEILHBIX, HHTCIUICKTYaIbHBIX U
TBOPYECKHMX CITOCOOHOCTEH B IIpOIIecce aHaan3a JaHHBIX O ITyTSAX Pa3BUTHUS B OMOJIOTHH
HAyYHBIX B3TJISAI0B, UICH U TIOJIXO0B K U3YUCHUIO KUBBIX CHCTEM PA3HOTO YPOBHS
OpraHu3aIlnu;

CTaHOBJICHHE Yy 00 yYarOIIMXCS 00IIeH KyIbTyphl, PYHKITMOHAIBHON TPaMOTHOCTH,
pa3BHUTHE YMEHUN OOBSICHITH M OIECHUBAThH SIBIICHHS OKPY)KAIOIIET0 MUPA HKUBOU
IPHUPOJIBl HA OCHOBAHWH 3HAHUH U OIBITA, MMOJTYYSHHBIX TPH U3YYCHUH OWOJIOTHH;

dbopMupoBaHUE y 00YUAIONTUXCS YMEHUH WILTFOCTPUPOBATH 3HAUCHUE
OMOJIOTUYCCKUX 3HAHWW B MPAKTHUECKOM JEATEILHOCTH YEIIOBEKA, Pa3BUTHH
COBPEMEHHBIX MCJIMIIMHCKUX TEXHOJIOTHI M arpoOMOTEXHOIOTHI;

BOCIIUTaHUE YOSKJIEHHOCTH B BOBMOYKHOCTH TTO3HAHUS YCIIOBEKOM JKUBOM
IPHUPOJIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHUS K HEl, COOJTIOICHUS STUICCKUX
HOPM TIPH TIPOBEJICHUN OMOJOTUYECKUX UCCIICI0OBAHHMIA;,

OCO3HaHHE IIEHHOCTU OMOJIOTMYECKUX 3HAHUM JIJIsl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

npUMeHEeHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCETHEBHOW KU3HU JIJIS
OLICHKU TIOCIIEJICTBUI CBOEH JESTEIIbHOCTH O OTHOIIICHUIO K OKpY KaloIlel cpeje,
cOOCTBEHHOMY 37I0pOBbI0, 000CHOBaHUE U COOJIIO/IEHHE MEP MPOPUITAKTUKA
3a00JIeBaHU.

B cucteme cpegnero obmero oopazoBanus «buonorusy, nzydyaeMasi Ha 6a30BOM
yYpOBHE, SIBIISIETCS 00s13aTeIbHBIM YYEOHBIM MTPEAMETOM, BXOISAIIUM B COCTaB
npeaMeTHO# obnactu «EcTecTBeHHO-HAyYHBIC MPEIMETHD».

Jlist u3yuenust 6uonoruu Ha 6a30BOM YPOBHE CPETHEr0 00IIero oOpa3oBaHuUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 ygaca (1
4yac B HEJEJIO).



COIEPKXAHUE OBYUEHUA
10 KJJACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTMMH €CTECTBEHHBIMHU HayKamu, puinocopueit, STUKOM, 3cTeTuKol 1 nmpaBoM. Poib
Oouosioruu B GOPMUPOBAHUM COBPEMEHHON HAyYHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobpl MO3HAHUS KUBOM IPUPOIbI (HAOIIOAEHUE, SKCIIEPUMEHT, OMTUCAHUE,
n3MepeHue, Kiaccudukaius, MoJeIupoBaHue, CTaTUCTUYECKass 00padoTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabnuibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTHYeCKUe PadoThbI:

[Tpaktuueckas padota Ne 1. «Mcnonp30BaHue pa3IuyHbIX METOJIOB MPHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

Kusbie cucTembl (OMOCHCTEMBI) KaK NMPeaIMeT u3ydeHus: Onosoruu. Otianyuue
KUBBIX CUCTEM OT HEOPTaHUUECKOMN TTPUPOIBI.

CgoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHU OpraHU3alMi OMOCUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBINA, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISIHHOHHO-BUIOBOH,
9KOCHUCTEMHBIN (OUOTCOIIEHOTHYECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKU KU3HU», « Y POBHHU OpraHU3aIluu
KUBOU MTPUPOIIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XHUMHUYECKUN COCTaB KJIETKU. XUMUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTBHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpalbHbBIE BEIIECTBA.

OyHKIHUH BOJBI U MUHEPAJIbHBIX BEllleCTB B KieTke. [lognepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmMbie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbI OEIKOBOM MOJEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHKmm OEIKOB.

depmeHTHI — Onoornaeckue karanu3zaropsl. CTpoeHne GpepMeHTa: aKTHBHBIHI
1eHTp, cyocrpatHas crnenuduanocts. Kodhepmentsl. Butamunsl. Otnnans hepMeHTOB
OT HEOPTraHUYECKUX KaTaIu3aTOPOB.

VYreBopl: MOHOCAXapuIsl (TIIFOK03a, pud03a U 1e30KCUpr003a), AUcCaxapuabl
(caxapo3a, 1akTO3a) ¥ MOJIMCaXapuIbl (Kpaxmal, TJIMKOTeH, LeJIII0103a).
buonornueckre pyHKIMH YTrII€BOAOB.

Jlunuael: Tpurauuepuabl, Gpochoaunuasl, ctepouasl. 'uipodunbHo-
ruapodoOHbie cBolicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHHUE YIJIEBOJIOB,
OEJIKOB U JTUIUJ0B KaK UCTOYHUKOB SHEPTUH.



Hyxnennossie kucnotsl: JJHK n PHK. Hykneotnibl — MOHOMEPBI HYKJIIEHHOBBIX
kucnoT. Ctpoenue u pynkuuu JJHK. Ctpoenune u ¢pynxuuu PHK. Buget PHK. ATO:
CTpOE€HUE U PYHKIHUH.

[uTonorus — Hayka o kietke. Knerounast Teopust — mpuMep B3auMOJICUCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. MeToAbl U3yUeHHUS KIIETKH.

Krnerka kak nenoctHas xuBasi cuctema. OOuue npu3Haky KJIETOK: 3aMKHYTas
Hapy>kHas MemOpaHa, mosiekynbl JIHK kak reHeTuueckuil anmnapar, cucreMa CUHTEe3a
Oeka.

Tunel KJIETOK: dyKaproTUUecKas U npokapuotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHdeckoi kinetku. Knetounas crenka Oakrepuit. CtpoeHue
AYKapUOTUYECKON KJIETKHU. OCHOBHBIC OTJIUYUS PACTUTEIBLHOMN, )KUBOTHON U TPUOHOMN
KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIE€TOYHASA CTEHKA, TNIMKOKAJIUKC, UX
¢ynkuuu. [lnazmatuyeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. Lluronnazma u eé
opranousl. OrHOMEMOpaHHbIe opraHou bl kietku: DIIC, anmapat I'onbmxu,
30CcOoMBI. [1o1yaBTOHOMHBIE OPTaHOU bl KJIETKU: MUTOXOHIPUH, TIJIACTU/IBI.
[Tpoucxoxaenne MUTOXOHIpUH U TIacTua. Buasl minactun. HememOpanHbie
OpPraHOUJIbI KIETKHU: pUOOCOMBI, KJICTOUHBIM IIEHTP, LICHTPUOIU, PECHUYKHU, KI'yTHKHU.
DYHKIIUK OPraHOMJI0B KJIETKU. BKitoueHus.

SAnpo — perynsatopHslil neHTp kiaeTku. CTpoeHue siapa: auepHas 000104Ka,
KapuoIuIa3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, /[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Junarpammel: «PacripeneneHne XuMUYEeCKUX 3JIEMEHTOB B HE)KUBOM TIPUPOJIEN,
«PacmpenienieHrue XUMHUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOIEH.

Tabnuuet u cxemsl: «llepuoanueckast TabIUIIA XUMHYECKUX SJIEMEHTOBY,
«CTpoeHune MoJIeKyIbl BoJbI», «bruocunTes 0enka», «CTpoeHHEe MOJIEKYJIb OeIKay,
«Ctpoenue dhepmenTay, «Hykmennossie kucinotsl. JJHK», «Ctpoenne mosekybl
AT®», «CTpoeHnE 3yKapUOTUUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIETKW,
«CTpoeHue pacTUTEIbHON KIETKNY», «CTpOCHUE TPOKAPUOTHUECKON KIIETKUY,
«CTtpoeHue sapa KICTKU», «YTIEBOAbDY, «JIMIuIb».

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBaHHUE JIJIsi TPOBEICHUS
HaAOJIOICHUH, U3MEPEHHH, SKCIEPUMEHTOB, MUKPOITPENapaThl pACTUTEIHHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KJIETOK.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

JlaGoparopnas pabora Ne 1. «3ydyeHne kKaTamuTHISCKONH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WA KaTanas3bl)y.

Jlaboparopnas pabota Ne 2. «3yueHue cTpoeHus KIETOK PACTeHUMN, KUBOTHBIX
1 OaKTepuil MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCAHUEY.

Tema 4. ’KusHeaesITeJIbHOCTh KJIETKH.



OOMeH BelIecTB, WK METa0oIN3M. ACCUMUIIALIUS (TJTACTUYECKUN 0OMEH) U
JTUCCUMWIISIITUS (DHEPTETUUECKU 0OMEH) — JIBE CTOPOHBI €IMHOTO MpoIecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUU B TIOHUMAHUU
MeTaboau3ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U reTrepoTpodHbIil. Posib pepmMeHTOB B
oOMEeHEe BeIleCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTte3. CBeroBas v TeMHOBas (asbl poTocuHTe3a. Peakiuu portocunTesa.
OddexTuBHOCTH POoTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A IS KU3HHU Ha 3eMIie.
Bnusiaue ycioBuii cpebl Ha POTOCUHTE3 U CIIOCOOBI MOBBILIEHUSI €T0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOoCHHTe3. XeMOCUHTE3UPYIolIue OakTepuu. 3HAUYCHNE XEMOCUHTE3a ISl
KW3HU Ha 3emIe.

DHepreTuueckuii oOMeH B KJieTKe. Paciernyienre BeniecTs, BhIJICICHUE U
AKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTaIlbl SHEPreTHUECKOTo oOMeHa. [ ukonus.
Bbposxenue u ero Buabl. KuciopogHoe okuCIEHUE, WM KJIETOYHOE JIbIXaHHUE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH IHEPrETHIECKOTO OOMEHA.

Peakiiun matpuunoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuzanus
reHeTHYecKor nHgopmaIuu B kieTke. ['eHeTnueckuii Ko U ero CBOMCTBA.
Tpanckpunums — matpuunbiii cuaTe3 PHK. Tpancnsuus — 6rnocuaTe3 6enka. DTamnsl
tpancisauuu. Konupoanue amuHokuciaot. Ponb pubocoM B OnocuHTE3e Oerka.

Hexnerounsie popmel sxu3Hu — BUpYCHL. cTopust oTkpbITHS BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKM3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIEC BUPYCAMH.
Bupyc nmmynoneduiura yenosexka (BUUY) — Bo3oynurens CIIN/a. O6paTHas
TPAHCKPUIIIHS, peBepTaza u uurerpasa. [Ipoduiaktrka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU.

JdeMoHcTpanum:

IToptpetsi: H. K. Konsuios, /. Y. UBanoBckuit, K. A. Tumupszes.

Tabmumpl u cxeMbl: « Tunel nutanusy, «Metadonu3my», «MUTOXOHIPHUS Y,
«DHepreTudeckuit 00Meny», «Xiopomiact», «Potocunresy, «Ctpoenue JJHK,
«CtpoeHnue u GyHKIUOHUpOBaHUE TeHa», «CuHTe3 0enkay, «['eHeTHuecKuii Kom,
«Bupyco», «bakrepuodarny, «Ctpoenne u xxu3HeHHbIN 1uk1 Bupyca CITN/a,
Oaxrepuodaray, «Permmukamms JJHK».

O6opynoBanue: moaenu-amminkanun «Y apoenne JJHK u Tpanckpuniusy,
«buocunTes 6enkay, «CTpoeHue KIeTkn», Mmoaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHUAYaJIbHOE Pa3BUTHE OPTaHM3MOB.

KiteTounsIit ukI1, v *KU3HEHHBIN UK Ki1eTku. HTepda3a u MUTO3.
[Ipomeccel, mpoTekaromue B nHTepdasze. Perumkanus — peakius MaTpUIHOTO CHUHTE3a
JTHK. Ctpoenue xpoMocoM. XpOMOCOMHBIN HAOOp — KapHOTHUIL. [UNIONAHBIN U
rarIoUIHBIA XPOMOCOMHBIE Ha0Opbl. XpoMatuibl. [{uTonornyeckre OCHOBBI
Pa3sMHOKEHUS U HHAUBUAYAIIBHOTO Pa3BUTUS OPraHU3MOB.

Jenenne kietkn — Muto3. Ctaguu muto3sa. [Iponeccsl, npoucxoasmue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.



[Iporpammupyemasi ruOeNb KJICTKU — aromTo3.

@®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe U rnonosoe. Buasl Oecrnonoro
Pa3MHOKEHUS: IEJICHUE HAIBOE, TOYKOBAHME OJTHO- U MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHue. ICKycCTBEHHOE KIIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAYEHUE JJISI CEJIEKIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Ctaguu meriosa. [Iponeccsl, npouCcXoadIIne Ha CTAAUSIX Meo3a.
[ToBenenue xpoMmocoM B Meiio3e. Kpoccunrosep. buonorndyeckuii CMbICI U 3HAUCHUE
Meno3a.

I"amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [lo0BEIE
JKeJe3bl: CEMCHHUKH U STMIHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK — raMeT
(cmepmaTo30u, SHUIEKIETKA) — cCriepMaToreHe3 u oBorene3. OCOOEHHOCTH CTPOCHHUS
SMULEKJIETOK U ciepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOPHUOHAIILHOE Pa3BUTHE
(ambOpuorenes). DTanbsl SMOPUOHATIBHOTO PA3BUTHS Y TIO3BOHOYHBIX )KUBOTHBIX:
npoOeHue, racTpyssius, opranoreres. [locramOpruoHansHOE pa3BUTHE. THITBI
MOCTAIMOPHOHAJIBHOTO PAa3BUTHS: TIPSIMOE, HENPsAMOe (TUIMHOYHOE ). BiusiHue cpebl
Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BLI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactenuid. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuipl u cxeMbl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «JIBOiTHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», « BereraTuBHOE pa3MHOKEHUE PACTCHUN,
«/lenenue knetku OakTepuit», «CTpoeHHUE TOJOBBIX KIETOKY», «CTpoeHUE
XpoMocoMbly, «KiteTounbii mukny, «Pemmkanus [JHK», «Mutos», «Meino3»,
«ITpsiMoe 1 HernpsiMoe pa3BUTHE, «['aMeTOreHe3 y MICKONUTAIOMINX U YEJIOBEKaY,
«OCHOBHBIE CTaJIUX OHTOTECHE3A.

O6opynoBaHue: MUKPOCKOII, MUKponpenapaThl «CriepMaTo30UIbI
MJICKOIUTAIOIIETO», «ANIEKIeTKAa MIIEKOITUTAIOIIET0», «KaprnoKnHE3 B KIIETKaX
KOpEIIKa JyKa», MarHUTHas: MoJAeb-annkanus «Jlenenune knetkm», moaens JHK,
MoiesTb MeTadazHO XPOMOCOMBI.

JlabopaTopHble U MpakTH4YecKHe PadoThI:

JlaGoparopnas pabora Ne 3. «Habmrogenne MuTo3a B KJIeTKaX KOHIYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlaGoparopnas pabora Ne 4. «3ydeHue CTpOCHUS MOJOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIpenapaTaxy.

Tema 6. HaciieacTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun reHeTnku. Mictopust pa3BuThs TeHETUKU. Posib IUTOIOTUU U
YMOPHOJIOTUYU B CTAHOBJIICHUH T'€HETUKH. BKaa poccuiickux u 3apy0eKHBIX yUEHBIX B
pa3BUTHE F€HETUKU. MeTo/Ibl TeHETUKH (TUOPUI0IOTHYECKUM, IIMTOTEHETUUEC KU,
MOJIEKYISIpHO-TeHeTHUeCKUii). OCHOBHBIE T€HETHUECKUE MOHATHS. [ eHeTnuecKast
CHMBOJIMKA, UCITOJIb3yeMasl B CXEMAaX CKPEIIMBAHUM.



3aKOHOMEPHOCTHU HACJIEAOBAaHUS TPU3HAKOB, YCTaHOBIEHHBIE ['. Menaenem.
MonorubpuaHoe ckpenuBaHue. 3aKoH eTMHO00pa3us THOPUA0B IEPBOTO MOKOJICHHUS.
[TpaBuno 1OMUHHUPOBaHUA. 3aKOH PACIICIUIEHU NIPU3HAKOB. [ NIOTE3a YUCTOTHI
rameT. [loyiHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JlurnbpuaHoe ckpelmBaiie. 3aKOH HE3aBUCUMOTI'0 HACJIEIOBAHUS TTPU3HAKOB.
[{utoreHeTnyeckre OCHOBBI IUTUOPUHOTO CKPEIIMBAHUS. AHAIU3UPYIOIIEE
ckpemuBanue. Mcnob30BaHre aHATU3UPYIOIIETO CKPENTMBAHUS 1JISI ONPEACICHUS
TE€HOTHIA OCOOHU.

CuemnienHoe HaclieqoBanue npusHakoB. Padora T. Moprana o crierieHHOMY
HaclieI0BaHuIO TeHOB. HapyliieHue cuenieHus TeHOB B pe3yIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH. [ eHeThUeCKre KapThl.

I'enernka nosa. XpoMOCOMHOE OIpeEIeICHUE TTo1a. AyTOCOMBI U MOJIOBbBIE
XpOMOCOMBI. ['OMOrameTHble U reTeporaMeTHeie opranu3mel. Hacnenoanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3menunBOCTh. BHibl N3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJICICTBEHHAS.
Ponb cpenpbl B HEHACIIEICTBEHHON M3MEHUUBOCTU. XapaKTepPUCTUKA
MOAUGUKAITMOHHON M3MEHYUBOCTU. BapuanmoHHBIN psii 1 BapualmOHHAs KpUBas.
Hopma peakuuu npusHaka. KoinuecTBEHHbBIE U KAUECTBEHHbBIC MPU3HAKUA U X HOpMa
peakiuu. CBoiicTBa MOIU(DUKAIIMOHHONW U3MEHUYUBOCTH.

HacnencrBennasi, iy reHoTUNHYECKasi, U3AMEHUYMBOCTh. KoMOMHATHBHAS
U3MEHUYMBOCTh. Meii03 1 MOJI0BOM MpoIlecC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTH.
MyTanronHas u3sMmeH4uBoCTh. Kimaccudukariys MyTaluii: reHHbIe, XpOMOCOMHBIE,
reHoMHbIe. YacToTa U MpU4MHbI MyTanuil. MyTtareHHsie (akTopsl. 3aKOH
TOMOJIOTHYECKHUX PSIAOB B HaciaeACcTBeHHOM n3mMeHunBocTy H. M. BaBunosa.

BuesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'eneruka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOAbI T€HETUKU
YyeJIOBEKA: TeHeaJIOTHYSCKUM, OJIM3HEI[OBBIN, IUTOT€HETUUECKNH, OMOXUMHUYECKHUH,
MOJIEKYJISIPHO-TeHEeTUUECKU. COBpEMEHHOE ONPEICIICHHE T€HOTHUIIA: TOJTHOT€HOMHOE
CEKBEHHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4Hcie ¢ moMolsto [11[P-ananu3a.
HacnencrBennsie 3a00j1eBaHUs YeJIOBEKA: T€HHbBIE 00JIE3HH, O0JIE3HU C
HACJIEJICTBEHHOW MPEIPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE 00Jie3HU. COMaTHYECKUE U
reHepatuBHbIe MyTaru. CTBOJIOBBIE KIeTKH. [[puHITUIIBI 310pOBOTO 00pa3a KU3HHU,
JTUATHOCTUKH, TPO(PMIAKTUKY U JICUCHHS TeHETUYECKUX Oome3Hei. Menuko-
F€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAUEHUE MEIUIIMHCKON T€HETUKH B
MPEAOTBPAILICHUY U JICUEHUU TeHETUUECKUX 3a00JIEBaHII YEIOBEKa.

JdeMoHCcTpanum:

[Moptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuos.

Tabmutel u cxembl: «MOHOTHOPHUIHOE CKPEITUBAHNE U €r0 IIUTOTCHETUYECKAS
OCHOBa», «3aKOH PACHICIJICHHS U €r0 HUTOT€HETHYECKAas: OCHOBA», «3aKOH YHUCTOTHI
ramer», «IuruopuaHoe ckpeniuBanuey, « L {lutonoruueckue 0OCHOBBI AUTHOPUTHOTO
CKpemuBaHus», «Meno3y», «B3auMoieiicTBrUE ajieabHbIX T€HOBY, «I eHeTHYeCKue
KapThl pACTEHUM, )KUBOTHBIX U YEJIOBEKa», «I €HeTHKa 1oja», «3aKOHOMEPHOCTH



HACJIEeI0BaHUs, CLIETNIEHHOTO C MOJ0M», «KapHoTHIIbl 4eT0BEKa U dKUBOTHBIXY,
«Buasl n3aMeHunBOCTHY, «MoOANPUKAILIMOHHASI ©3MEHYMBOCTBY, «HacnenoBanue
pesyc-pakropa», «I'eHeTuka rpymi KpoBu», «MyTaluoHHasi U3MEHUYUBOCTBY.

O6opynoBanue: MOAENU-aNIIMKAIUU « MOHOTHOPHIHOE CKPEIIMBAHUE,
«HenonHoe nomunupoBanuey, «Iurndpunnoe ckpemusanuey, «Ilepexkpéct
XpOMOCOM», MUKPOCKOI ¥ MUKpompenapat «/Ipozoduna» (Hopma, MyTanuu GopMbl
KpBUIbEB M OKPACKH Tefa), repdapuii «I"opox moceBHOW.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnas pabota Ne 5. «M3ydueHue pe3yabTaToB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenne MoqupuKkaimOHHON U3MEHUUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO PsiJla U BAPUAITMOHHOW KPUBOW.

JlaGopatopnas padota Ne 7. « AHanu3 MyTauuil y 1po30( bl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHue U aHaJIU3 POJAOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U IIpoliecC. 3ap0oXkKACHUE CEIEKIINU U JOMECTHUKALIMS.
VYyenne H. U. BaBuiosa o 11eHTpax NpouCX0KIeHU U MHOTO00pa3us KyJIbTYPHBIX
pactenuil. LleHTpbl NpoUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpo/Ia, ITaMM.

CoBpeMeHHbIe METO/IbI ceNeKIMi. MacCcoBbIN U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMH pacTeHUI U KUBOTHBIX. OIIEHKA 3KCTephepa. bIu3KopoIcTBEHHOE
ckpenBanue — MHOpuAUHT. Yncras nunus. CKpeluBaHue YUCThIX JTUHUH.
['erepo3uc, nnu rubpunnas cuina. HepoacTBeHHOE CKpeliuBaHUE — ayTOPHUIUHT.
Otnanénnas rubpunusaims u e€ ycrnexu. FMIcKkycCTBEHHBIN MyTareHes3 v MoJIy4eHHe
HNOJIMIUIOUIOB. JIOCTHKEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorusa kak oTpacib MPOU3BOJICTBA. [ €HHAasl MHKEHEepHUs. DTalbl
co3nanus pekomOounanTHoi JIHK u Tpancrennsix opranusmoB. Kinertounas
nxeHepus. Kinerounbie KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKECHUE PACTEHUM.
KiioHnpoBaHK€e BBICOKOIPOIYKTUBHBIX CEIbCKOX035MCTBEHHBIX OPraHU3MOB.
Dkonoruyeckue u atudeckue npodisemel. MO — reHeTnuecku MOAUPUIIMPOBAHHBIE
OpraHU3MBlI.

JlemoHCTpauuu:

[Toptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /[. Kapnieuenko, M. ®@. IBaHOB.

Tabauup! 1 cxembl: kapTa «L{eHTpbl TPOUCXOXKIEHUS U1 MHOT000pa3us
KyJbTYPHBIX pacTeHuit», «[1opoasl foOMalIHUX )KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «Otnanéanas ruopuausanus», «Padoter akagemuka M. @. lBaHoBay,
«lTonummonaus», «O0bEKTbl OMOTEXHOIOTUNY, «KIIETOUHBIE KYJIBTYPhI U
KIIOHUpOBaHUE», «KOHCTpyUpOBaHKE U IEPEHOC '€HOB, XPOMOCOM.

ObopynoBaHue: MyJISKHU TJI0/I0B U KOPHEIJIOA0B TUKUX (POPM U KYIbTYPHBIX
COpTOB pacTeHui, repdbapuit «CenbCKOX03IUCTBEHHBIC PACTCHUS.

JlaGopaTopHble M MpaKkTHYecKUe padoThI:

DkcKypeusi «OCHOBHBIE METOABI U JOCTUAKEHUS CEJIEKIIUHU PACTEHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTAHLUIO, IFIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN



Y4aCTOK, B TEIJTMYHOE XO35UCTBO, Ta0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO
LEHTpa)».
11 KJIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Tpennochliku BOSHUKHOBEHUS 3BOIIOLIMOHHON TE€OPUU. DBOJIOLUOHHAS TEOPHUS
1 €€ MecTo B Ononoruu. BiusiHue SBOTIOIMOHHON TEOPUU HA pa3BUTHE OUOJIOTUH U
JIPYTUX HayK.

CsunerenbcTBa 3BOMONMU. [[aieOHTOIOrMYECKHE: TOCIEN0BATEILHOCTh
MOSIBJICHUSI BUJIOB B MAJICOHTOJIOTUYECKOM JIETOMUCH, IEPEXOTHBIE (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH v Gpjaop MaTepuKOB U OCTPOBOB.

DOMOpHUOTIOTHYECKHUE: CXOICTBA U Pa3nyusi SMOPUOHOB Pa3HBIX BUJIOB
O3BOHOYHBIX. CpaBHUTENBHO-AHATOMUYECKHUE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
pyIUMEHTapHBIC OPraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKHUX MMyTeH y BCeX
OpPraHu3MOB.

OposmtonioHHas Teopus Y. JlapsuHa. [Ipeanochuiku BO3HUKHOBEHUS
JTapBUHU3MA. [[BIKYIIIUE CHUIIBI BOJIIOIIUMY BUIOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOKEHHE TIPU OIPAaHUUYCHHOCTH PECYPCOB, HEOTIPEICIEHHAS] U3MEHYHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunternueckas Teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl (hakTopbl) HBOIOIUU BUIOB B IpUpoae. MyTallmOHHBIN
polecc 1 KOMOMHATUBHAS U3MEHYUBOCTD. [[OMyNIAIIMOHHbBIE BOJIHBI U Apeld reHos.
N3onsauus u Murpanusi.

EcrectBennsiit or00p — Hanpapisomui GakTop dBoIonHd. DopMbl
€CTEeCTBEHHOTO 0TOOpAa.

[Iprcnoco6IeHHOCTh OPTraHU3MOB KakK pe3ybTaT 3Bojtonuu. [Ipumeps
IPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMopd 036l U UIHOaJaNI TAIINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHOBHBIE (hOPMBI BUA00OPA30BAHUS
reorpagpuyeckoe, SKOJIOTUIECKOE.

MakpoaBomtonusi. Dopmsbl sBoIONNN: HUeTHYECKas, TUBEPTCHTHAS,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue OoT HecleMaIu3uPOBAHHBIX TpeAKoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paaualysl.

JdeMoHCcTpanum:

[optpersi: K. JIunnei, XK. b. Jlamapk, YU. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, ®. Mromnep, A. H. Ceepiios.

Tabmuiel u cxembl: «Pa3BuTHe OPraHMYecKOro Mupa Ha 3emiiey, «3apoabITu
MMO3BOHOYHBIX JKUBOTHBIXY, «ApXeonTepukcy, «Dopmbl 00pbOBI 32 CYIIECTBOBAHHE,
«EctecTBeHHbIN 0TOOPY», «MHOroo0pasue copToB pacteHuity, «MHorooopasue nopoa
KUBOTHBIX», «[lonmymnsiuny, «MyTallMOHHAas U3MEHYUBOCTHY, «APOMOpP(dO3bI»,
«nnoananrauny, «O01Ias gereHepamnus», «/IBuxyIiyue cuibl 3Boronun», «Kapra-
cxema Mapuipyra nyremiectsus Y. JlapBunay, «bopnba 3a CyliecTBOBaHHUEY,



«IIpucnoco0aeHHOCTh OPraHu3MoOBY, «I eorpaduueckoe B11000pa30BaHUEY,
«IKOJIOrHYECKOE BU1000pa30BaAHUE.

O6opynoBaHue: KOJUIEKLINA HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPACKH, HA0Op
IJI0JIOB U CeMSsiH, KoJuleKius «lIprumepsl 3alIUTHRIX MPUCTIOCOOICHUHN Y JKUBOTHBIXY,
Mozenb «OCHOBHBIE HAIIpaBIICHUSI DBOJIIOIUNY, 00bEMHAsE MoJienb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckas kapra mupa, KoJuekius «®@opMbl COXpaHHOCTH
HCKOIIA€MbIX JKMBOTHBIX U PACTCHUI», MOJeNb anmuiukanus «llepekpéct xpomocom»,
BJIAJKHBIEC TIpenapatsl «PazButre HacekomMoro», «PazBuTue JArymKkm»,
Mukpormnpemnapat «/Ipo3oduna» (Hopma, MmyTauuu GOpMbI KPbUILEB U OKPACKHU TENA).

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

Jlaboparopnas pabota Ne 1. «CpaBHEHHE BUOB 110 MOP(POJIOTHIECKOMY
KPUTEPUION.

JIaGopatopnas padota Ne 2. «Onucanue npucrnocoOJeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHU HA 3emuie.

JloHay4HbIE NIPEICTABICHUS O 3apOKICHUM KU3HU. HayduHbie TUTIOTE3bI
BO3HMKHOBEHUS KU3HU Ha 3emiie: aOMOTEeHE3 U MaHCTIEPMUsL. XUMHUYECKasl YBOJIFOITHSI.
AOGUOTEHHBIN CUHTE3 OPTraHUYECKHUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKOH 3BoIoIrH. HadanbHbIe 3TaIlbl
ouonorudeckoi sBotonuu. I unoreza PHK-mMupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE NMPOTOKIETKH. [IepBbie KIETKH U UX IBOJIIOIUSI.
@opMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emMJie 1o 3pam U nepuogam. Karapxeit. Apxeiickas u
npoTtepo3oiickas dpsl. [laneo3oiickas 3pa u e€ meproIbl: KeMOPUMCKUN, OPIOBUKCKUH,
CWIYPUMCKUI, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3o30KcKas 3pa v €€ NeEPUOIbl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

Kaiino3olickast s3pa u €€ nepuo/ibl: NajJeoreHOBbINM, HEOTE€HOBBIM,
AHTPOTIOT€HOBBIM.

XapaKTepUCTUKA KIMMaTa U Fe0JIOTHYECKUX MpoueccoB. OCHOBHBIE 3TAIbI
HBOJTIOIIUH PACTUTEIHLHOTO U )KUBOTHOTO MHUpa. ApoMop(]o3bl Y pacTeHUM U
*KUBOTHBIX. [10siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucTtema opraHMuecKoro Mupa Kak oTpakeHue 3Botound. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB.

DBOJIIOIMS YeloBeKa. AHTPOIOJIOTUs Kak Hayka. PazpuTue npeacTaBiaeHuid o
MIPOUCXOXKIECHNUHU YeI0oBeKa. MeToibl u3yueHus anTpornoreHe3a. CxocTBa U pa3nuyus
YeJIOBeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBrxxymiue cuibl (paktopsl) anTponorenesa. HaciencrBeHHass “3MEHYHBOCTD U
ecTeCTBEeHHBIN 0TOOp. OOMmEecTBeHHBIN 00pa3 KU3HHU, H3TOTOBJICHUE OPYIUN TPY/A,
MBIIIJICHUE, PEYD.

OCHOBHBIE CTA/IMM ¥ BETBU 3BOJIFOLIMYU YEIOBEKA: ABCTPAIIONUTEKH, HemoBeK
yMedbid, YenoBek npsaMoxoaaimnil, YeloBek HeaH1epTalbCKril, YeTOBEK pa3yMHBI.



Haxoaku uckomaemMbIX OCTaTKOB, BpEMsI CYILLIECTBOBaHUs, 00JIaCTh PACHPOCTPAHEHHUS,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

Yenoseyeckue pacsl. OCHOBHBIE OOJbILIKE PAChl: €BPONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTpaJIONAHAs (3KBaTOpHUAIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMEpUKaHCKas ).
YepThl npucroco0IEHHOCTH MPEACTABUTENEH YeTIOBEUECKUX Pac K YCIOBUAM
CylllecTBOBaHMs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. [lactep, A. . Onapun, C. Munnep, I'. FOpu, Y. {apBuH.

Tabnuupe! 1 cxeMbl: «BosunkHoBeHne COJIHEUHOM CUCTEMEBI», «Pa3BuTHe
OpraHUYeCcKoro mupay, «PacturensHas kineTka», « JKMBOTHas KIETKa»,
«IIpokapuotnueckas kineTka», «CoBpeMEeHHasi CHCTEMa OPraHUYECKOTO MUPa,
«CpaBHEHUE aHATOMMYECKUX YEPT CTPOCHMS YEJIOBEKA U YEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTA MAJICOHTOJIOTMUYECKUX HAX0I0K MPEAKOB COBPEMEHHOTO
YenoBeKay», «/lpeBHeimme noany», «/Ipesaue noan», «IlepBbie COBpEMEHHBIE JIIOAN,
«HenoBeyeckue paco».

Oo6opynoBanue: Mmyisiku «IIpoucxoxaeHue yenoBeka» (0I0CTbl aBCTPAIONUTEKA,
NUTEKAHTPOIIa, HeaHepTallblia, KPOMAHBOHIIA), CIENKHU WU U300paKEHHSI KAMEHHBIX
OpyZIuii TEpBOOBITHOTO YelIoBeKa (KaMHU-YOIIEpkl, pyOusa, ckpebda),
reoxXpoHoyIornyeckas Tabyuua, KomuieKus «PopmMbl COXPaHHOCTH UCKOTTAeMBbIX
KUBOTHBIX M PACTCHUIN».

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

[Tpaktuueckas pabora Ne 1. «M3ydyeHne uckonaeMbIX OCTaTKOB PACTEHHH U
KUBOTHBIX B KOJUIEKLIHIX).

DKCKypeus «IBOJIONMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYKAaKIIasi cpeaa.

DKOJIOrUs KaK HayKa. 3a/1aud U pa3/ielibl KOJIOTruU. MeToabl 3KOJIOTMYECKUX
UCCJIEA0BAaHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl 06UTaHMsI OPraHU3MOB: BOIHAS, HA3€MHO-BO3/yIIIHAS, TOYBEHHAS,
BHYTPUOpPTraHU3MEHHAsI.

Okonorunyeckue paxropsl. Knaccudukarms 3xonornueckux HakTopos:
abuoTnyeckre, OMOTUYECKHUE U aHTPOTIOTeHHBIC. [IeficTBIE SKOJIOTrnYecKux GakToOpoB
Ha OpPraHu3MBbl.

AbGuotnueckue pakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[Tpucnocobennst OpraHu3MoB K IEHCTBUIO abnoTH4YecKuX PakTopoB. bronornyeckue
PUTMBI.

buotnueckue pakropsl. Buabsl OMOTHUYECKUX B3aUMOIEMUCTBUM: KOHKYPEHIINS,
XHITHAYECTBO, CUMOMO3 1 ero ¢popMebl. [lapasuTtusm, koonepanus, MyTyalu3M,
KOMMEHCAIIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCATN3M, HEUTPAITH3M.
3HaueHre OMOTHUYECKUX B3aUMOAECHCTBUM 1JIsI CYIIECTBOBAaHUSI OPTAHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.



DKOJOTMYECKHUE XapaKTEPUCTUKU MOonyasiuuu. OCHOBHBIE MOKa3aTeIn
MOMYJSLUUU: YUCICHHOCTb, IIIOTHOCTh, POKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MONYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanum:

[loptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuiel u cxeMbl: kapta «IIpupoansie 30Hb1 3eminny, «Cpebl 0OOUTaHUS
opranuzmMoBy, «Doronepuoansmy», «llonynsiuny», «3aKOHOMEPHOCTU POCTa
YUCJICHHOCTH NONyaaiuu uHdy3opun-rydenskuy, «llumniesbie nenmy.

JlaGopaTopHble M MpaKkTHYeCcKUe PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH paCTCHUH U3
pPa3HbIX MECT OOUTAHUSI.

JIaGopatopnas padota Ne 4. « BnusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padora Ne 2. «Iloacy€T mIoOTHOCTH MONYJSALUNA Pa3HbIX BUI0B
pacTeHun».

Tema 4. Coo01miecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

Coo01ecTBO Oprannu3MoB — 6uoreHo3. CTpyKTypbl OMOLIEH03a: BUI0Bas,
IpOCTpaHCTBEHHAs!, Tpoduueckas (muieasi). Bunbi-noMmunantel. CBsi3u B GMOIIEHO3E.

DKoJoruyeckue cucteMsl (3kocuctemsl). [lonsTre 06 3xocucteme u
6uoreorieHosze. OyHKIMOHATBHBIE KOMIIOHEHTBI 9KOCUCTEMBI: IPOYIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B YKOCUCTEME.
Tpoduyeckue (mumieBsie) ypoBHH 3KocucTeMbl. [Tumiessie nenu u cetu. OCHOBHbBIE
MOKa3aTeIu YKOCUCTEMBI: OMoMacca, IPOAYKIUs. DKOJOTUYECKUE TUPAMU/IBI:
NPOIAYKIUHU, YUCTIEHHOCTH, OnomMacchl. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD,
camoperysinus, pazpute. CyKieccusi.

[TpupogHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO HIIN
MIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3znooOpa3zue kak pakTop ycToiuuBoCcTH 3KOcucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepranckoro o 6uocdepe. ['panuiipl, cocTaB u CTpyKTypa
o6uocdepnr. XKusoe BemectBo u ero pynknuu. OcodeHHocTn 6nochepsl Kak
rino0anbHON 3KOcHCcTEMBI. /IluHaMuUeckoe paBHOBeCHE U 0OpaTHas CBsA3b B Ouocdepe.

KpyroBopoTs! BemiecTs 1 OMOre0XUMHUYECKHE IIUKIIbI 3JIEMEHTOB (yriaepo/a,
a3zoTa). 30HATbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedyecTBO B Onochepe 3emun. AHTPOIIOTEHHBIC U3MEHEHUS B Onocdepe.
['mo6anbHbBIE 2KOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHME TPUPOJBI U yenoBeuecTBa. CoxpaHneHue 6uopaznooOpaszusi
KaK OCHOBa yCTOM4YMBOCTH Onocdepnl. OCHOBA pallMOHATBLHOTO YIIPaBICHUS
MPUPOJIHBIMU PECypcaMu U UX UCIONIb30BaHuE. JloCTHXKEeHUST OMOJIOTHU U OXpaHa
MIPUPOJIBIL.

JdeMoHcTpanum:



Iloptpersr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxemsbl: «[lumesbie nenu», «bUOLEH03: COCTAB U CTPYKTYPa»,
«IIpuponnbie coobuecTBay, «Llenn nuTaHus», « IKOJIOrHYECKasi MUPaMUIa,
«buocdepa u yenosek», «IKocucTEMa IUPOKOIUCTBEHHOIO JIECay, « IKOCUCTEMA
XBOMHOTO Jieca», «buoneHo3 BogoéMa», « ArpoueHos», «[IpuMepHbIie aHTPOTIOTEHHBIE
BO3JECUCTBUS Ha IIPUPOAY», « BaxkHelie NCTOYHUKHY 3arpsA3HEHNs BO31yXa U
IPYHTOBBIX BO/», «IlouBa — BaxHeilas cocrapistomas ouochepon», «PakTopbl
nerpaganuu nousy, «[lapaukoBbiit 3¢ hexT», «DakTopbl paguoaKTUBHOTO
3arpsizHeHus Ouocgepnd», «O0mas cTpykrypa ouocheps», «PacnpocTpaHeHue Xu3Hu
B 6uocdepe», «O30H0BLIN dKpaH Oruochepr», «KpyroBopot yriepoaa B 6uochepe,
«KpyroBopot azora B mpupoie».

O6opynoBaHue: MoieNb-anTuinKanus « Tunmuaabsie OUOIIEHO3bI», TepOapuii
«PactutenbHbie coO0IIeCTBaY, KOJUIEKIUU «buoreHos3y», «Bpeaurenn BaxxHeHInx
CEJIbCKOXO3IMCTBEHHBIX KYIBTYp», repOapuu U KOJUIEKIIMH PACTEHUN U KUBOTHBIX,
NPUHAIJIEKAIINE K Pa3HBIM SKOJIOTMUYECKUM TpylnnaM ogHoro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUIOB PACTCHUIN U )KUBOTHBIX.



I[IJTAHUPYEMABIE PE3VJIbTATBI OCBOEHUMSA [TPOI'PAMMGBI 110 BUOJIOT'NU
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycTaHaBiMBarTCA TPEOOBAHUS K PE3yJIbTaTaM OCBOEHUS
00y4JarouMHCs IPOrpaMM CPeIHEro 00111ero 00pa3oBaHus: TUYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS mpeameTa «buosorusy»
BBIJICJICHBI CJIETYIOUIUE COCTABIISAIONINE: OCO3HAHUE 00YUYaIOUIUMUCS POCCUMCKOM
IPaXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEACIICHNIO, HATMYME MOTUBAIIMHU K 00YYEHHIO OMOJIOTHH, LIeJIeHAPaBICHHOE
pa3BUTHE BHYTPEHHUX YOCKJICHUHN JTUYHOCTH HA OCHOBE KIFOUEBBIX IICHHOCTEH U
UCTOPUUECKUX TPAJAUIIMN Pa3BUTHUSI OMOJIOTHYECKOT0 3HAHUSI, TOTOBHOCTD U
CIIOCOOHOCTh 00YYaIOIIKUXCSl PYKOBOJCTBOBATLCSA B CBOEH JI€ATEIbHOCTH LIEHHOCTHO -
CMBICJIOBBIMHM YCTAaHOBKAMHU, IPUCYIIUMH CUCTEME OMOJIOTUUECKOTro 00pa3oBaHusl,
HAJIMYME HKOJIOTMYECKOT0 IPaBOCO3HAHMS, CHOCOOHOCTH CTaBUTh LIENTU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIC Pe3yJbTaThl OCBOEHUS MpeaMeTa «bruosiorusy 10CTUrarTcs B
€IMHCTBE Y4EOHOUM M BOCITUTATEIbHON JEATEIIbBHOCTH B COOTBETCTBUH C
TPaAUIIMOHHBIMU POCCUNCKUMU COITUOKYIBTYPHBIMH, HCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSAMH, PUHSATHIMU B 00I1I€CTBE MPaBUIaMU U HOpMaMU
MOBEICHHSI M CIIOCOOCTBYIOT MpOIleccaM CaMOTO3HaHUs, CAMOBOCIIUTAHUS U
caMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEN MO3ULIMH JINYHOCTHU, TATPUOTU3MA, YBAXKEHUS K
3aKOHY W IIPABOMOPSIKY, YEJIOBEKY TPyAa U CTapUIEMy OKOJIEHUIO, B3AUMHOTO
yBa)KeHHsI, 0EpEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEAUIO U TPATUIUSM
MHOTOHaIlMOHAIBbHOTO Hapoaa Poccuiickont denepamuu, npupoae U OKpyKarouen
cpene.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS yU4eOHOTO TipeiMeTa «buonorusy MOKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaIONIUXCsl pyKOBOACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIINX
TPaIUIUOHHBIM IIEHHOCTSAM POCCHUIICKOTO 00I1eCTBAa, paCIIMPEHNE KU3HEHHOTO OTIBITa
Y OMBITA IESITEILHOCTH B MIPOLIECCE PEANN3AMN OCHOBHBIX HAIPaBICHUI
BOCIIUTATENIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MOZHUIIMHU 00YUYAOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEN, YBAXKEHHUE 3aKOHA U
MIPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU AESATEILHOCTH MIPU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEUICHNN YUEOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUN OMOJIOTMUYECKUX
AKCIEPUMEHTOB;

CIOCOOHOCTD OMpPEAEHATh COOCTBEHHYIO MO3ZUIIUIO [0 OTHOIIEHUIO K SIBICHUSIM
COBPEMEHHOM XKU3HU U OOBSICHATH €€;



YMEHUE YUUTHIBATh B CBOUX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA IICHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUUYECTBY B IIPOILIECCE COBMECTHOT'O BBHITIOJIHEHUS YUEOHBIX,
MO3HABATENBHBIX U UCCIIEIOBATENbCKUX 3a/1a4, YBAXKUTEIHHOTO OTHOLLICHUS K MHEHUIO
OMIMOHEHTOB TIPU OOCYXIECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNS;

FOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpaXKJaHCKOW UICHTUYHOCTH, MATPUOTHU3MA,
YBAKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonnHoi, ropioctu 3a
CBOM Kpau, CBOIO PoarHY, CBOM SA3bIK U KYJIBTYPY, IIPOLIJIOE U HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO U TAMSTHUKAM HPUPO/IBI,
JTOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTD OIEHMBAThH BKJIAJ] POCCUMUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOrvM, TOHUMAHUS 3HaYeHUs OMOJIOTUH B TIO3HAHWU 3aKOHOB TIPUPO/IbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexaEHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3amuTe OTedyecTna,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAaHMUE JyXOBHBIX IEHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTDH OIEHMBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POAUTEIAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUH C TPAIUIUSIMHU
HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIIEHNE K MHUPY, BKJIIOYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW IPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) pusnveckoro BocnuTaHus, GopMHUPOBaHUS KYJIbTYPbI 310POBbS U
3MOIMOHAJIBHOTO 0JIarONMOJIyYHs:

MOHUMAaHHE M peaii3alis 30pOBOTO U 0e30MmacHOro 0dpasa Ku3HH (310pOBOC
MUTaHue, COOJIO/ICHNE TMTUEHUYECKUX MPABUII U HOPM, COATAaHCUPOBAHHBIN peKUM
3aHITHIA U OT/ABIXA, peryisipHas ¢pu3nueckas akTUBHOCTD), OEPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

[MOHMMAaHHE [IEHHOCTHU MPAaBUJI MHIWBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011aCHOI0
MOBEJICHUA B CUTYalUSAX, YTPOKAKOIINX 310POBbIO U )KU3HU JIOJIEH;



OCO3HAHUE MOCIECTBUN U HEMPUATHUS BPEAHBIX IPUBBIYEK (YIIOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPY/ly, OCO3HAHUE IICHHOCTH MaCTEPCTBa, TPY10It00uU¢E;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTUA TEXHOJIOTMYECKON U COLIMATbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATh U CAMOCTOSTEIIHLHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3IMuHbIM chepam mpodeccroHaIbHOM AesITeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BHIOOp OyayIiel npodeccuu u peann3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh M CTOCOOHOCTH K 00Pa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUHU BCEH JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

AKOJIOTUYECKH 11e71Iec000pa3HOe OTHOIIEHNE K TPUPOJIEe KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHMUS;

MOBBIIICHUE YPOBHS IKOJIOTUUECKON KYJIBTYphI: TPUOOPETCHHE OTBITA
MJJAHUPOBAHUS TTOCTYIKOB M OLEHKUA UX BO3MOKHBIX MOCJIEACTBUH ISl OKPYKaIOIIEH
Cpenbl;

OCO3HAHHUE II100aATLHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U MyTeH nx
pelieHus;

CIIOCOOHOCTDH UCIIOIB30BATh MPUOOPETaeMble MPU N3YYEHUH OMOJIOTUHU 3HAHUS U
YMEHHUS TPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIIMOHATIBHBIM MPUPOJIONOJIE30BAHUEM
(cobmroenue mpaBuil MOBEACHUS B IPUPOJIE, HAMPABIEHHBIX HA COXpaHEHUE
paBHOBECHS B 9KOCUCTEMAaX, OXPaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPHUATHE JCUCTBUM, MPUHOCAIIUX BPE OKPYKAIOWIEH MPUPOTHON
cpelne, yMeHHe MPOTHO3UPOBATH HEOIArOMPUSITHBIC YKOJIOTMYECKUE TTOCIIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUU U TTPEIOTBPAILATH UX;

HaJIM4HUE Pa3BUTOrO SKOJIOTMYECKOTO MBIILICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OMbITA IEATEIIBHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
VMMM B [I03HABATEIbHOW, KOMMYHUKATUBHOM U COUMAIBHON NTPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU IEATEIBHOCTH SKOJIOTMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU, OCHOBAaHHOTO HA IUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBON M YUTATEIBCKOU KYJIBTYPhI KaK CPEICTBA
B3aMMOJICHCTBUS MEXKY JIFOJAbBMU U NMO3HAHUS MUDPA;

NOHUMaHue crenu(UKN OMOJIOTUY KaK HayKH, OCO3HAHUA €€ poJH B
dbopMHUPOBaHNY PANIMOHATFHOTO HAYYHOTO MBIILIICHHUS, CO3JJaHUH T[EJIOCTHOTO
MpeACTaBICHUs 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE IPUPO/IbI, UETIOBEKa U
oO111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pELICHUH MPoOieM
COXpPaHEHHUSI TPUPOJTHOTO PABHOBECHS;



yOeKIEHHOCTHh B 3HAUUMOCTH OMOJIOTHH JIJ11 COBPEMEHHOM IIUBUIN3ALIUN
oOecreueHus HOBOrO YpOBHS Pa3BUTHsI MEAMILIMHBI, CO3aHUE NEPCIIEKTUBHBIX
OMOTEXHOJIOTU, CITIOCOOHBIX PEIIATh PECYPCHBIE TPOOIEMBbI PA3BUTHS YEJIOBEUECTBA,
MOKMCKA MYTEH BBIX0/1a U3 rI00aJbHBIX IKOJIOTHYECKUX MPpo0eM u o0ecreueHus
nepexo/ia K ycTOHYMBOMY Pa3BUTHUIO, PALIMOHATIEHOMY UCTIOJIb30BAHUIO IPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B LESIX MOBBIIICHUS
oO11el KyJIbTYypbl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTABHOM 4acTH
(YHKIMOHAIBHON TPaMOTHOCTH O0ydaromuxcs, (GopMUpyeMOil py U3yYeHU U
OouoJjoruu;

NOHMMAaHHE CYUTHOCTH METOAO0B MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCIOJIb30BaTh MOJIy4yaeMble 3HAHMS 1JIs1 aHAIN3a U O0BSICHEHUS
SBJICHUN OKPY>KAIOIIETO MUPA U MPOUCXOASIINX B HEM U3MEHEHU, YMEHUE J1eN1aTh
000CHOBaHHbBIE 3aKIIOYEHUSI HA OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIMXCS JAHHBIX C
LEJIbIO TIOJTYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEILHO UCIIOJIb30BATh OMOIOTUYECKHUE 3HAHUS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HaHHE IIEHHOCTU HAY4YHOH JEeSTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATh
NPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTh K HETIPEPHIBHOMY 00Pa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOro npeameTa «buomaorus»
BKJTIOUAIOT: 3HAYUMBIE JJ1s1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIUXCS
MEXTUCIUIUIMHAPHBIC (MEXITPEIMETHbIE) OOIEHAYYHbIE TTOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOUM KapTHUHBI MUpa U CHEIM(PUKY METOI0B [TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHSI, SIBIICHHE, POLIECC,
cucTemMa, Hay4HbI (PaKT, MPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclleIoOBaHKe, HAOI0IEHIE, U3MEPEHUE, SKCIIEPUMEHT U APYTUX), YHUBEPCAJIbHBIE
yaeOHbIe TeCTBUS (MI03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHEIE),
obecrieunBaronye GopmMupoBanre QyHKIIMOHATHHONW IPAMOTHOCTH M COIUATIBLHOM
KOMIETEHIIMH 00Y4aoIUXCsl, CIIOCOOHOCTh 00YUYaIOUINXCs UCIOIB30BaTh OCBOCHHBIE
MEXIUCUUIUTMHAPHbBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAIbHbIE yUEOHbIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTUKE.

MeranpenMeTHbIE Pe3yJIbTaThl OCBOEHUS IIPOrpaMMBbl CPEHETO OOIIEro
00pa30BaHus JOJDKHBI OTPAXKATh:

OBJaieHNe YHMBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY 1€iCTBUSIMU:

1) 6a30BbIe JJOTHYECKHE TeHCTBHS:

CaMOCTOSITEIbHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOCHUY 3HAHUN MPUEMBI IOTUUECKOTO MBIIUICHUS
(ananuza, CUHTE3a, CpaBHEHUS, KiIacCu(pUKaIuK, 0000IIEeHHS ), PACKPBIBATH CMBICIT



OMOJOrMYECKUX MOHATHH (BBIACIATh UX XapaKTEpPHbIE TPU3HAKH, YCTaHABIMNBATh
CBSI3M C IPYTUMU MOHATHUSAMU);

ONpeNeNATh LeNn AeATENbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHS JJ1 00bsICHEHUS (DaKTOB U SIBJICHUI
YKUBOU IIPUPOBI,

CTPOUTB JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NE€AYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pACCMAaTPUBAEMBbIX SIBJICHUSAX,
(opMyIHpPOBaTH BHIBOABI U 3AKITIOYECHHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIE CPEJICTBA JIJISl IPEICTABICHUS CYIIECTBEHHBIX
CBsI3€i M OTHOILIEHUI B U3yYaeMbIX OHOJIOTHYECKUX 00BEKTAX, a TAKKE MPOTUBOPEUUI
Pa3HOTO POJia, BBISBJICHHBIX B PA3IMYHBIX MHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PElIeHUs MPoOIeMbl C YIETOM aHaM3a UMEIOIINXCSA
MaTepHUAJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATH U BBITIOIHATH pa0OTY B YCIOBHIX PEATbHOI0, BUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEUICHUU )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJI/I€Th HaBBIKAMU y4eOHO-UCCIIE0BATEIbCKON U MPOSKTHOM eITebHOCTH,
HaBbIKAMU pa3pelieHus mpooiieM, ClIoCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOAOB PEIICHUS MPAKTHUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHNUS,

UCITIOJIB30BATh PA3JIUYHBIE BUBI I€SITEIBHOCTH MO IMOJYYEHHIO HOBOT'O 3HAHUS,
€ro MHTEPIPETAIUU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUYEOHBIX CHUTYallUAX, B TOM
YHCJIe MIPU CO3aHUH YYEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMupOBaTh HAYYHBIM THIT MBIILICHHS, BIAAETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU NOHSATUAMHU U METOAAMU;

CTaBUTH U HOPMYIMPOBATH COOCTBEHHBIE 337241 B 00pa30BaTEIbHON
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBA3U U aKTyaJIM3UpOBaTh 3a/1a4y,
BBIIBUT'ATh TUIIOTE3Y €€ pEIIEHUs, HAXOAUTh apryMEHTHI IS JOKA3aTEIbCTBA CBOMX
YTBEPKIEHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUU PEUICHUS;

AHAIM3UPOBATH ITOJTYUYEHHBIE B XO/€ PELIEHNUS 3a/1a4l PE3YJIbTAThl, KpHTHYECKH
OLICHMBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYyalLUsIM, OLIEHUBATh NPHOOPETEHHBIN OMBIT;

OCYILECTBIISITH LI€JICHAIIPABIEHHBIN IMONUCK MEPEHOCA CPEJICTB U CIIOCOO0B
NENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETb IEPEHOCUTH 3HaHUA B I03HABATEIBHYIO U PAKTHYECKYIO 00JIacTH
KHU3HEEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIaCTeN;



BBIIBUTAaTh HOBBIE UJIEH, NIPEJIaraTh OPUrMHAIBHBIE TIOJIXO/IbI U pEeLICHUS,
CTaBUTh IPOOJIEMBI U 33]1a4H, TOMYCKAIOUIME aIbTEePHATUBHbBIC PEILICHHUS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IUUYHBIX HCTOYHUKAX MHPOPMALIMH (TEKCTE Y4EOHOTO
ocoOusl, HAy4YHO-TIOMYJISIPHON JTUTEPATYPE, OUOIOTHUYECKUX CIOBAPSIX U
CIPaBOYHHUKAX, KOMIIbIOTEPHBIX 0a3ax JaHHBIX, B UHTEepHETE), aHaIu3upOBaTh
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IpeICTaBICHUs, KPUTUUECKU OILIEHUBATh €€
JOCTOBEPHOCTh U HEMMPOTHUBOPEUYNBOCTH;

(GopMynHpOBaThH 3aMPOCHl U IPUMEHATH PA3IMYHbIE METOABI ITPHU MOUCKE U
otOope 6uosiornueckoi nHpopmaru, He0OX0AMMO JJIs BBITIOJTHEHUST yIeOHBIX
3azay;

npUOOpPETaTh ONBIT UCTIOIB30BAHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O UCIIOIB30BAHUS PA3TIMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTEILHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeCTaBICHUS
Oounonornyeckoil HHGoOpMaLUK (CXEMBbI, rpaduKU, TUarpaMMbl, TAOJIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA IpU padboTe ¢ OMOIOrUYECKOM
uHOpMaIel: MPUMEHITh XUMHUYECKHE, PU3NYECKUE U MAaTEMAaTUYECKHUE 3HAKU U
CUMBOJIBI, (OPMYITBI, 200peBHATYPY, HOMEHKIIATYPY, UCTIOIH30BATh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI UHPOpMAIUU, HHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o0meHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cdepax KU3HU, aKTUBHO Y4acTBOBATH B
JMAJIOTe WM JUCKYCCUH TI0 CYIIECTBY 00CYKIaeMoil TeMbl (YMEHHE 3a7aBaTh
BOTPOCHI, BHICKA3bIBATh CYXKJIEHUS OTHOCUTEIILHO BBIMOJHEHUS MpeyIaraeMoi 3a1auu,
YUUTBHIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3UIIMNA IPYTUX YIACTHUKOB JUAIOTa WA
JTUCKYCCHH );

pacrno3HaBaTh HeBepOaIbHbIE CPEICTBA OOIICHUS, TOHUMATh 3HAUCHHE
COLIMAIbHBIX 3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHHSI KOH(PIUKTHBIX CUTyallu, YMETh
CMSTr4aTh KOH(DJIUKTHI U BECTU IEPETOBOPHIL;

BJIAJIETh PA3IUYHBIMU CTIOCOOaMU OOILIEHUS U B3aUMOIEHCTBHS, IOHUMATh
HaMEepEeHUs APYTHX JIOAEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY U B
KOPPEKTHOM (popme popMyIupoBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eATeIbHOCTD:

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUYATBHON
paboTHI MPU PEIIEHUU OMOJIOTUYECKON MPOOIEMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYNIOBBIX (POPM B3aUMOECHCTBUS MIPU PELIEHNN YUeOHOM 3a/1auu;



BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUHN C yUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKOI'0 YCHA KOJJICKTUBA,

MPUHUMATH 1€ COBMECTHOM NESATEIBHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBHUS IO €€ JOCTUKEHUIO: COCTABIIATD IUIAH JEUCTBUH,
pacnpenensaTh POiau ¢ YYETOM MHEHUM YYaCTHUKOB, 00CYK1aTh Pe3yibTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAXJOTO yYaCTHUKA KOMaHbl B OOIIUNA
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBbIE TPOEKTHI, OLICHUBATH UJEH C TTO3UIIMU HOBHU3HBI,
OPUTHMHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETMUECKOE MTOBEACHUE B PA3IIMYHBIX
CUTYAIUsX, TPOSIBISTH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS JIJIS BBISBJIICHUS MTPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 11€JIEBBIC U CMBICIIOBBIC YCTAHOBKH
B CBOMX JICMCTBUSAX U MOCTYIKAX [0 OTHOUICHUIO K dKHUBOU MPUPOJIE, CRBOEMY
310POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYIIECTBIISTH [I03HABATEIIBHYIO 1€ TEIBHOCTD, BBISBIISITH
po0OJIeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATEILHO COCTABISTh IIJIaH pelIeHUs MPOOJIEMbI C YIETOM UMEIOIIUXCS
peECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENNOUYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32
peLIeHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOU 3PYIUIIUNA B PA3HBIX
00JacTsIX 3HAaHUH, TTOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBIN U KYIbTYPHBIH
YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLCHKY HOBBIM CUTyalHsIM, BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM;

BJIQ/ICTh HABBIKAMU TIO3HABATEIHLHOMN pe(IeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUU M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHUI, UCITOJIb30BAThH
puEMBI pedICKCUN TSl OLIEHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATh PEUIEHUS O UX
CHIDKCHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB
NEATENbHOCTH;

3) mpuHsiTHE Ce0sl M IPYTrHUX:



MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

MIPUHUMATH MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHATIU3€ Pe3yJIbTaTOB
NEeSTENbHOCTH;

MPU3HABATH CBOE MPaBO U MPaBO APYIUX HA OLIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHBI

[IpenmeTtHble pe3ynbTaThl ocBoeHUs nporpaMmMbl COO no 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenuuyeckue st yaeoHoro npeamMera «buosorusy Hay4dHble
3HAHMSI, YMEHUS U CIIOCOOBI IEUCTBUI 110 OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUIO 3HAHUM, BUIbI ACSTEIBHOCTHU MO MOTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAaHUM B pa3JIMYHbIX YUeOHBIX CUTYaIUAX, a TAKXKE B peabHbIX
’KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C OMosoruei. B mporpamme npenMeTHble
pE3yJIbTAaThl NPEJICTABIEHBI MO I0JIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUN O MECTE M POJI OMOJIOTHH B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIa/I€ POCCUICKUX U 3apyOESKHBIX
y4€HBIX-0MO0JIOrOB B pa3BUTHE OMONOTUH, (DYHKIIMOHATBHOM rPaMOTHOCTH YeJIOBEKa
IUTSl PEIICHUS dKU3HEHHBIX 3a/1a4;

yYMEHHE pPaCKpbIBAaTh CO/IEpKAHUE OMOIOTMUECKUX TEPMUHOB U MIOHATUMN: KU3HBb,
KJIETKa, OpraHu3M, MeTa0o0JIn3M (0OMEH BEIIECTB U MPEeBpaICHUE YHEPTUH ),
roMeocTas (CaMOpErysLHUs), YypOBHEBASI OpraHU3alusl )KUBBIX CUCTEM,
CaMOBOCIIPOM3BeAEHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3J1aratb OMOJIOrHYECKUE TEOPUH (KIETOYHAsI, XPOMOCOMHAs,
MyTaIlMOHHAs, IIEHTPaJbHasl JOrMa MOJIEKYJIIpHOI Omosiorun), 3akonsl (I'. Menaens,
T. Moprana, H. 1. BaBuiosa) u ydenus (0 eHTpaxX MHOT0OOpa3Hs U IPOUCXOKICHUS
KyJbTypHbIX pacTenuii H. . BaBunoBa), onpenensaTs rpaHUllbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

yYMEHHE BJIaJIETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OIHMCAHME KUBBIX CUCTEM, IPOLIECCOB U SABJIICHUM, OpraHnu3alus U IpOBEICHUE
OMOJIOrMYECKOT0 3KCIIEPUMEHTA, BBIBI)KEHHUE TMIIOTE3bI, BBISIBJICHHE 3aBUCIMOCTH
MEXIy UCCIeTYEMbIMHU BEJITMYMHAMHE, OOBSICHEHUE TIOJYICHHBIX PE3YIbTaTOB,
MCIIOJIb30BaHHBIX HAYUYHBIX MOHSITUH, TEOPUI 1 3aKOHOB, YMEHHE J€JIaTh BBIBO/bI HA
OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHUE BBIJIENATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KIIETOK IPOKApPUOT U
9YKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MIPOIICCCOB: OOMEHA BEIECTB M IIPEBPAICHHs YHEPTUH B KJIETKE, (OTOCHHTE3A,
IJIACTHYECKOr0 U SHEPTeTHYECKOro 0OMEHA, XeMOCHUHTE3a, MUTO3a, MEH03a,
OIUIOOTBOPEHUS, PA3MHOKEHHUSI, UHAUBU1YaJIbHOTO PA3BUTHS OpraHUu3Ma
(oHTOTEHE3);



yYMEHHE MPUMCHSTH MOJTyYCHHBIC 3HAHUS 7151 O0BICHEHUS] OMOIOTUICCKUX
IIPOLIECCOB U SABJICHUMN, I IPUHATHS IIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOU
’KHU3HU C LEJIbI0 00ecTieueHus: 6€30MacHOCTH CBOETO 37I0POBbSI U 310POBbS
OKPY’KaIOIUX JIFOJICH, COOMI0IEHUS] HOPM TPaMOTHOTO TTOBEJCHUS B OKPY KaOIIEH
PUPOTHON cpeie, MOHUMaHNe HEOOXOAMMOCTH HCTIONB30BAHMSI TOCTHKEHUH
COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTHH 71l palliOHATBFHOTO
MIPUPOIOTIONH30BAHHS;

yYMEHHUE pelaTh dJIeMEHTapHbIe TeHETUUECKUE 3a]Ja4l HA MOHO- U TUTHOPUIHOE
CKpeIIMBaHuUE, CICTJICHHOE HACJIEJOBAHNE, COCTABISTH CXEMbl MOHOTHOPUIHOTO
CKpEeIIMBaHUs JJIs MIPe/ICKa3aHus HacIe0BaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOIHITH Ta00PAaTOPHBIE U MPaKTUIECKHE paboThl, COOTIOAATH
npaBuiia Mpu padoTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE KPUTHYECCKHU OIICHHBATh U MHTCPIIPETUPOBATh HHPOPMAIIHIO
OMOJIOrMYECKOTO COJIEPIKAHMSI, BKITFOUAOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3THUHBIX
MCTOYHHMKOB (CpelICTBA MAaCCOBOM MH(OPMAINH, HAYYHO-TIOMYJISIPHBIC MaTePHAITbI),
ATHUYECKUE aCTICKThI COBPEMEHHBIX MCCIICAOBAHUN B OMOJIOTHH, METUITIHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U YCTHBIE COOOIIEHUs, 000011Iast
OHoormuecKyo HHPOPMAIUIO U3 HECKOJIBKIUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh
MOHSATUWHBIN armapat OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorusy» ¢ 11
K1acce OJKHBI OTPAXKaTh:

c(hOpPMHPOBAHHOCTH 3HAHUN O MECTE M POJIK OMOJIOTHH B CUCTEME HAYyYHOT'O
3HAHMSI €CTECTBEHHBIX HayK, B (GOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIa/I€ POCCUICKUX U 3apyOESKHBIX
y4EHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHHU, (DYHKIIMOHATBLHON I'PaMOTHOCTH YeJIOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a]1ay;

YMEHHE PAaCKpbIBATh CO/ICPKAHUE OMOTOTUYECKUX TEPMHUHOB U MOHSTUMN: BU/,
HOMYJISAIUS, TeHO(OH/T, IBOOLNS, TBUXKYIIIHE CHIIbI ((PaKTOphI) SBOTIOLNH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,
AKOCUCTEMA, IPOAYIIEHTHI, KOHCYMEHTHI, PeIYIICHTHI, SN MTUTAHUS, IKOJIOTHYECKas
nmMpaMujia, OuoreoneHo3, ouocdepa;

yMEHHE H3J1aratb OMoioruueckue Teopun (dBotonnonHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOPHS IBOJIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOBIIIEBOTO
cxoxactBa K. M. bapa, yepegoBaHus IIaBHBIX HalpaBlI€HUW U yTer 3Boronnn A. H.
CeseprioBa, yuenus o 6nochepe B. U. Bepnaackoro), onpeaenste rpaHUIlbl UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJICTh METOAaMHU HAyYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE
OTIMCAHME KUBBIX CHCTEM, MPOIIECCOB U SBJICHHUM, OPraHU3aIls 1 TPOBEJICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KCHHE TUIOTE3bI, BHISBICHHE 3aBUCHUMOCTH
MEXIy UCCIeTYEMbIMHU BETMUMHAMHE, OOBSICHEHUE TIOJYICHHBIX PE3YIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MMOHSATUN, TCOPUN U 3aKOHOB, YMEHUE JIENaTh BHIBOJIBI HA
OCHOBAHHH TTOTYYECHHBIX PE3YIIBTATOB;



YMEHHE BBIIETATh CYILIECTBEHHbIEC TPU3HAKU CTPOEHUSI OMOJIOTMYECKUX
O0OBEKTOB: BUJIOB, MOMYJSLUNA, TPOIYLIEHTOB, KOHCYMEHTOB, PE1yLIEHTOB,
OMOreo1eHO30B U AKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIIEACTBEHHON
M3MEHYUBOCTHU, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHusl, IPUCTIOCOOIEHHOCTH
OpraHU3MOB, AEHCTBUS HKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB
Y TIOTOKA SHEPIHH B 3KOCHCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHU B 9KOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTA BEILIECTB U OMOr€OXMMHUYECKUX LIMKIIOB B Onochepe;

yYMEHHE NPUMEHSTh MOJIyYEHHbIE 3HAaHUS 7151 00bICHEHUS] OUOIOTMYECKUX
IIPOLIECCOB U SBJICHUHN, I IPUHATHS IIPAKTUYECKUX PEIICHUH B IIOBCEHEBHOM
KHU3HU C 1EebI0 o0ecreueHus: 0€30MacCHOCTH CBOETO 370POBBS U 3/I0POBbS
OKPYXAaIOIUX JI0JIeH, COOII0ICHHUS] HOPM T'PaMOTHOTO MOBEICHUS B OKpYKatouien
OPUPOJHOM Cpejie, MOHUMaHuEe He0OXO0IMMOCTH UCIIOJIb30BAHUS JOCTUKEHUN
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOJI0NIOIb30BAHUS;

yYMEHHE peniaTh JIEeMEHTapHbIe OMOJIOrMYECKUE 3a]1a4M, COCTABIISATh CXEMbI
NEpEeHoca BEIECTB U HYHEPTUU B IKOCUCTEMAX (LIeTH MUTAHUS );

yYMEHHE BBIMOJIHATE J1a00paTOpHBIE U MPaKTUYECKUE paboThl, COOIIOAATD
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yYMEHHE KPUTHYECKHU OLIEHUBATh U HHTEPIIPETUPOBATH HH(DOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKIIOUYAIOIIYIO TCEBJIOHAYYHbIC 3HAHUS U3 PA3ITHMUHBIX
HCTOYHMKOB (CpeICTBAa MAaCCOBOM MH(OpPMAIK, HAyYHO-TIOMYJIIPHbIE MaTepUabl),
paccMaTpuBaTh r100aJIbHBIE SKOJIOTHYECKHUE TPOOIEMbl COBPEMEHHOCTH,
(opMUpPOBaTH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OMOJIOrMYeCcKyI0 HHPOPMALIUIO U3 HECKOJIIBKMX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUWHBIN armapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI B UX OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOEHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATENBHOCTE KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 2
CSCPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprau3Mel 1 OKpyXaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepioe Bpens 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buosorus B cucreme Hayk 1 02.09.2025 | https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1 Eu 1OK
nonmoTexa
2 4l 1 0.5 09.09.2025
(VICTIOTILIOBARHE PASIMAHEIX https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
buonoruueckue cucre o1ece
3 HOJIOTUYECKUE CUCTEMBI, ITPOLIECCHI 1 16.09.2075 bubmuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XuMu4ecKui cocTaB KieTkH. Boyia u bubmuorexka [JOK
4 1 23.09.2025
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 30.09.2025
CIKH. OCTAB H CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYCCKHE
KaranuzaTopsbl. JJabopaTtopHas Bu6 1OK
nonroTeKa
6 0 o]« 1 0.5 07.10.2025
padora Ne 1 « EyquHe https://m.eds00.ru/863e6b72
KaTAJIMTUYECKOW aKTUBHOCTH
(bepMeHTOB»
bu6mmoreka [JOK
7 vy I 1 14.10.2025
TTICBOIBL. STHITHART https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 HyxnennoBbie kucioTel. ATD 21.10.2025
YICICHHOBRIC KHCHOTH https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs 11.11.2025 bubnuorexa [JOK
kiaetku. Kierounas teopust o https://m.eds00.ru/863e6e88
Knerka kak 1iesoctHas >kuBas
10 18.11.2025
cucrema
CtpoeHnune syKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 25.11.2025 | https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITIpernapaTax u ux
OTTHCAHHEC
bu6mmoreka [IOK
12 OO6meH Bemec eTabonmn3 02.12.2025
MICH BELIECTE I METADOTHEM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 doTtocuHTe3. XEMOCHHTE3 09.12.2025
TOCHIT MOCHHT https://m.eds00.ru/863e7c98
bu6mmoreka [JOK
14 DHEpreTUYecKuii 0OMeH 16.12.2025
P https://m.edso00.ru/863e7aae
’Ku3zHeHHbIN UK KIETKU. [lenenue
KJIeTKH. MuTto3. JlabopartopHast Bu6 10K
nonmoTeka
15 abota Ne 3 «HaOmroneHue MuTo3a B 0.5 23.12.2025
P A https://m.edso0.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
buocunres Oenka. Peakims
16 10 30.12.2025 bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsnus — OMOCHHTE3 Oellka 13.01.2026
P i https://m.eds00.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — 20.01.2026 | bubnuoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB 27.01.2026 | https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmmoreka [{OK

20 Meiios 03.02.2026

" https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
JlaGopatopnas pabora Ne 4

21 paTopHas pabot 05 10.02.2026 bubnuorexa [JOK
«M3yyeHune cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»

29 WNHnuBuayanbHOE pa3BUTHE 17.02.2026 bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 e 24.02.2026  Priomorera [OK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS

24 MPU3HAKOB. MOHOTHOPHIHOE 03.03.2026 bubmorexa [IOK

p ' pHA A https://m.edso0.ru/863e8878
CKpEIIMBaHNE
UTrHOpUIHOE CKpEIIMBAaHKUE. 3aKOH
25 SGSaBI/II())I/Ii/IOFO Haf)cn]i:l OBaHUS 10.03.2026 bubmorera [JOK
A R https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CluenjieHHOE HaclIeIOBaHUE
npusHakoB. JlabopaTtopHas pabora
Ne 5 «M3yyeHne pe3yabpTaToOB
26 YCHUE Py 05 17.03.2026 | Dromuorera LIOK
MOHOTHOPUHOTO U AUTUOPHUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'eneTuka nmona. HacaemoBanue 24.03.2026 | bubaumoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edsoo.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

6ota Ne 6. 1
08 pabota No 3yq?HHe 1 05 07.04.2026 bubnuorexa [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
JIab 6ota Ne 7.
29 abopatopHas pau ota Ne 1 05 14.04.2026 bubnuorexa [JOK
«AHanmu3 Mytanuil y Apo30Quiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
21.04.202
30 Teneriia wesoseka 1 04.2026 https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1 28.04.2026
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 C 1 05.05.2026
CACKIIA Kax Hayka 1 fponece https://m.edso0.ru/863e9214
33 MeTOI[BI“I/I NOCTH)KEHUS CEJIEKIIUNA 1 12.05.2026 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 19.05.2026 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
35 Hrorossliii ypok 3a Kypc «buomnorus 1 26.05.2026
10 xmacc»
OBUIEE KOJIMYECTBO YACOB I10 35 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
N bubnuoreka [JOK
1 DBOJIIOIUS U METOBI €€ M3YUECHUS 1 05.09.2025
1 o ya https://m.edsoo.ru/863ea20e
HUctopus pa3sutusa npeacTaBiIeHUN
2 pHip ped 1 12.09.2025  Promnorexa HOK
00 »BOTIOIINH https://m.eds00.ru/863e9570
bu6moreka [IOK
3 MUuKpOIBOIIOLS 1 19.09.2025
p o https://m.edsoo.ru/863e9cle
[Tomynsammst Kak deMeHTapHas
€IMHUIA BUIA U DBOJIFOLINU.
bu6mmoreka [IOK
4 JIaGopaTopnas padora Ne 1 1 0.5 26.09.2026
parop p https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(HOIOTHIECKOMY KPUTEPHIO»
BIDKVIIAE CHJIIBI (DJIEMEHTAPHEIE
5 HBroKyny ( p 1 03.10.2075 bu6mmoreka [JOK
(haKTOpBI) FBOJTIOLIUH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 EcrecrBenusiii ot00p 1 ero ¢hpopmel 1 10.10.2025
p Gop https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BomIOIUY:
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB U
BuooOpasoBanue. JlabopartopHas bu6 K
7 HO00P patop 1 0.5 17.10.20p5 | Pnomorexa O
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
Hanpasiennsa n nytu
8 p yr 1 24.10.2025 bubnmuoreka [JOK

MaKpO3BOJIFOIUHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobOpaTumocTs 3BOTIONUN 07.11.2025
Uctopus xu3Hu Ha 3eMile U METOAbI
10 . p A 14.11.2025
e€ u3ydeHus
T'unorte3s! IPOUCXOXKIEHUS JKU3HA Ha b K
11 P A 21.11.2025 | Pwomnorera IO
3emiie https://m.edso0.ru/863ea5a6
PasButne xu3Hu Ha 3eMIIE IO dpaM U b K
12 p 28112025 | Drommorexa IO
epuoam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIbl dBOJIIOINN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
ITpaktrueckas padorta Ne 1 bubanorexa IHIOK
13 P p 0.5 05.12.2025 1
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUIEKITHSIX)
CoBpeMeHHas cucTeMa bubmuoreka IJOK
14 P 12.12.20p5 | Dromorexa I
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOIIOLHUS YeJIOBEKA (AHTPOIOreHE3 19.12.2025
1 (anTp ) https://m.edsoo0.ru/863eac2c
BIDKYIIUE CHIIEI ((pakTOPBI bu6 € OK
16 Hpwicyw (baxcroper) 26.12.20p5 | Duommorexa Il
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaJIUH DBOJIIOIIUU
17 a H 16.01.2026
YyeJl0BeKa
YenoBeueckue pacbl U IPUPOIHBIE bu6 K
18 P PHpoA 23.01.2026 | Pwommorea 1O
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 30.01.2026
’KU3HU Ha 3eMiie)
20 DKoJIorus Kak HayKa 06.02.2026
21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE 13.02.2026 | bubmmoreka [JOK
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(baxTopsI

https://m.edsoo.ru/863eafec

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH

bubmmoreka [{OK
22 aCTEHHI U3 PA3HBIX MECT 0.5 22.02.2026
p P https://m.edsoo.ru/863eb10e
obOutanusy. Jlaboparopnas pabota Ne
4. «BnusiHue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJICyCa
bubmmoreka [{OK
23 Buotnueckue paxTopsl 27.02.2026
b p https://m.edsoo.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas pabora
24 Ne 2 «[Toacyért mmoTHOCTH 0.5 06.03.2026
TTOMYJISIIIAEA Pa3HBIX BUJIOB
pacTeHui»
Coo0mrecTBa OPraHu3MoB — bubmuoreka IHOK
25 B p 13.03.2026 1
OHOLIEHO3 https://m.edso0.ru/863eb46a
OKOJIOTHYECKUE CUCTEMBI bu6 € OK
26 20.03.2026 | PHOmmorexall
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE [TI0KA3aTEIN YKOCUCTEMBIL. Eu6 1OK
noInoTEKA
27 DKOJIOTUYECKUE TTUPAMUIEL. 27.03.2026
~ p a https://m.edsoo0.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoaHBIE IKOCUCTEMBI 10.04.2026
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 17.04.2026
Buocdepa — rimodanpHas b K
30 tep 54.04.2026 nommoreka 11O
SKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYII[ECTBOBAHUS b K
31 P ym 08.05.2006  Promorera 1O

6uocdepsl

https://m.edsoo.ru/863ebd16
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32 YenoseuecTBo B buochepe 3emin 1 15.05.2026
CocytiecTBoBaHUE MIPUPOJIBI U bubnuorexa [JOK
22.05.202
33 YeJ0Be4ecTBa 1 05.2026 https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I1O0 33 55
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHWUH O MECTe W POJHM OHOJIOTHH B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa MJIA PEIICHHS
YKU3HEHHBIX 33]1a4

YMeHHne packphiBaTh COJACpPKAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: XKU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruM), TOMEOcTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aIys JKUBBIX CHUCTEM, CAaMOBOCIPOM3BEIECHUE (PEIPOITYKITNS),
HAaCJEACTBEHHOCTh, N3MEHUYHUBOCTD, POCT U PA3BUTHE

YMeHne u3naratb OMOJIOTHYECKUE TEOPHUH (KJIETOYHAsl, XPOMOCOMHAS,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOroooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.1. BaBunosa), onpenensiTh rpaHUIBI UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM

YMeHne BIageTh METOJaMH HAY4YHOTO TII03HaHHS B OWOJOTHH
(HabmroleHWe M OIHMCAaHUE J>KUBBIX CHCTEM, IPOIIECCOB W SIBICHUU;
OpraHu3aisi M TPOBEJACHHE OHOJOTHYECKOTO0  AKCIIEPUMEHTA,
BBIJIBIDKEHHWE  THIIOTE3blI;  BBISABJIEHHWE  3aBUCUMOCTH  MEXIY
UCCIICAYEMBIMU BEJIUYMHAMH, OOBSICHEHHE IMOJTYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHATHHA, TEOpPUM W 3aKOHOB, YMCHHUE
JIeJIaTh BBIBOIBI HA OCHOBAHHH ITOJYYCHHBIX PE3YIHTATOB)

VMeHHEe BBIICIATh CYIICCTBCHHBIC IIPH3HAKH BHUPYCOB, KIETOK
IPOKAPUOT ¥ DYKAPHUOT, OJHOKICTOYHBIX W MHOTOKICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IpPOIIECCOB  OOMEHa  BEUIECTB H
IpEeBpaLICHUsT JYHEPIHMU B KIETKE, (POTOCHHTE3a, IUIACTHYECKOrO U
JHEPreTHYecKoro  oOMeHa,  XeMOCHHTe3a, MHTO3a,  Meilo3a,
OIUIOJIOTBOPEHHUS,  PA3MHOXKCHHUS,  MHAWBHIYAIbHOTO  Pa3BUTHS
opranusMa (OHTOTeHe3)

YMeHue TOpUMEHSTh TONY4YeHHbIE 3HAHUA [ OOBSCHEHUs
OMOJIOTUYECKHUX TMPOILIECCOB U SBICHUM, A MPUHATHS MPAKTUYECKUX
peleHnii B MOBCEAHEBHOMN KU3HU B LIEJSIX 0OecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbBS U 3J0POBbs OKPYKAIOIIUX JIOJIEH, COONIOACHUS HOPM
rPAaMOTHOTO  TMOBEJIEHUA B OKPYXKAWIIEH MNPUPOJHOM  Cpele;
MMOHMMAaHHE HE00X0IMMOCTH HCIIOJIb30BaAHUS JOCTHKEHHI
COBPEMEHHOW OHONOTMM ¥ OHOTEXHOJOTHH [UIs PalMOHATHHOTO
MIPUPOJIOTIOJIL30BaAHUS

YmMmenue peuiath JJICMCHTAPHBIC T'CHCTUYCCKUC 3ala4ud Ha MOHO- U
I[I/IFI/I6pI/I,Z[HOe CKpCIIMBAHUC, CLCINNICHHOC HACJICAOBAHUC, COCTABIIATH




CXCMBI MOHOFI/I6pI/II[HOI‘O CKpCIuBaHUA JUIA npeacKa3zanusi
HaCJICOAOBaHUWs ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OpaTOpHbIE H  MPAaKTHYECKUEe paboThI,
coOmonare mnpaBuia npu pabore ¢ y4yeOHBIM U J1IAOOPATOPHBIM
000pyI0BaHUEM

YMeHHne KpUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH WH(OPMAIIHIO
OMOJIOTUYECKOTO COJAEPKaHMs, BKIIOYAIOUIYIO [ICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHblX UcTOYHUKOB (CMMU, HayyHO-NONyJIsipHbIE MaTepUalbl);
STUYECKHUE acCleKThl COBPEMEHHBIX HCCIIEOBaHUII B Ouosoruuy,
MeIUIHE, OMOTEXHOJIOTHH

10

YMmeHnue co3aaBath COOCTBEHHbIE MMCHbMEHHbBIE U YCTHBIE COOOLICHMS,
000011as1 6MOJIOTUYECKYI0 HHPOPMAIUIO U3 HECKOJIBKHX MCTOYHHKOB,
IPaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi POrpaMMbl CpeIHero o01ero o6pa3oBaHus

CdopMHUpOBAHHOCTh 3HAHUK O MECTE M PO OHMOJIOTHH B CHUCTEME
HAyYHOTO 3HAHHSI €CTECTBEHHBIX HayK, B (GOPMUPOBAaHHH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQIe POCCHHCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pPa3BHTHE
Oonosornyu; (HYHKIMOHAIBFHOW T'PaMOTHOCTH 4YeNIOBEKAa ISl PEIICHHS
KMU3HCHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJICpKAHHE OHMOJIOTUYECKUX TEPMHHOB U
TOHATUI: BUJ, TOMYJSALHUsS, TeHO(OH/, SBOJIONUS, IBMKYIIUEC CHIIBI
(dakTopsI) IBOJTIOIINH, MPUCTIOCOOJICHHOCTD OpPraHu3MOB,
BU000pa3oBaHue, IKOJIOTHUECKUE (baxTopsl, IKOCHCTEMA,
IPOIYLICHTHI, KOHCYMCHTHI, PEIyIEHTHI, Henu  MUTaHWUA,
9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, buocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOpUU (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpHUS  OSBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojbimeBoro cxonucrBa K.M. bapa, uepenoBanus
TJIaBHBIX HampasiieHuil u nyreii ssomonun A.H. CeBepiioBa, yueH#us O
oumochepe B.M.  Bepnaackoro), omnpenenasATh  T'PAaHUIBI  UX
IPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BIageTb METOJaMH HAaYy4YHOI'O TIIO3HAHUA B OMOoJIOTUH
(Ha6J'IIOI[eHI/Ie U OINHMCAHUC KXUBBIX CHUCTCM, IHPOLCCCOB H HBJ'ICHI/II\/’I;
opraHu3sanusa u MMpOBECACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIIBHKCHHC TUIIOTE3hI, BBISIBJICHUC 3aBUCUMOCTH MCKOY
HCCICAYEMBbIMH BCIIMUMHAMU, 00BsICHEHHUE IMOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/Iﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOABI HA OCHOBAHUWH IOJTYUCHHBIX pCSy'JIBTaTOB)

YmMmenue BBIICIIATD CYIICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTHUYECKUX  OOBEKTOB: BU0B, HOHy.HSII_II/If/'I, MMpOAYLICHTOB,
KOHCYMCHTOB, PEAYLICHTOB, 6I/IOFCOI_ICHO3OB n OKOCHUCTCM,




0COOCHHOCTH IPOLIECCOB HACJICICTBEHHOMN U3MCEHYHUBOCTH,
€CTECTBEHHOTO  OTOOpa, BHUA000pa30BaHMS, MPUCIOCOOIICHHOCTH
OpPraHu3MOB, JICHCTBHUSA HKOJIOTHYECKUX (HAKTOPOB Ha OPraHU3MBI,
MepeHOoca BEUISCTB U MOTOKA SHEPTUU B IKOCHUCTEMaX, aHTPOTIOTCHHBIX
U3MEHCHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYIrOBOPOTa BEIICCTB U
OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMenue IMPHUMCHSATH IMMOJIYYCHHBIC 3HaHUuA JIISA 00BsICHEHUS
OMOJIOTHYECKHUX mpouecCoB U SIBJ'IGHI/II;'I, AJId TIPUHATHA TPAKTUUCCKUX
pelIeHN B TOBCETHEBHOW KHU3HH B IEJSX oOecrieueHust 0€3011acHOCTH
CBOETO 3/I0POBBS M 3/I0POBbsl OKPY)KAIOIIUX JIFOJICH, COOIIOACHHSI HOPM
rpaMOTHOTO TMOBEJAEHUS B  OKPYXKAIOWIEW NPUPOJHOU  Cpele;
IIOHUMAaHHuE H€O6XO}II/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/H\/JI
COBPEMEHHOM OMOJIOTHH JIJIsl PAIMOHAIBHOTO MTPHUPOJIOTIONIE30BAHUS

YMeHue pemaTts 3IE€MEHTapHble OMOJIOTMYECKHE 3aJadM, COCTABIATH
CXEMBbI MIepEeHOCca BEIECTB M SHEPTUHU B IKOcUcTeMax (L[eMH MUTAaHUs)

YMeHue BBINOJHATH J1a0OpaTOpHbIE W TMPAaKTUYECKHUE paboThl,
coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U JIabOpPaTOPHBIM
000pyTI0BaHHEM

YMeHne KpUTHYECKH OLEHUBATh W WHTEPIPETUPOBATH WH(MOPMAIIHIO
OMOJIOTHYECKOTO COJIepKaHusl, BKIIOYAIONIYIO IICEBJA0OHAYYHbIE 3HAHUS
13 pa3nuyuHbIX ucToyHNKoB (CMMU, HaydHO-IONYJIsipHBIE MaTepUalbl);
paccMaTpuBaTh rJI00abHBIC IKOJIOTUYECKUE npoOIeMbI
COBPEMEHHOCTH, (hOPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO
MO3ULIUIO

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTUYECKYI0 HH(POPMAIINIO W3 HECKOJIbKUX HCTOYHUKOB,
I'PaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

1

buonorus kak Hayka

1.1

buomornss — Hayka o xuBOW mpupone. Ponp Ouosormn B (opmMupoBaHHH
COBPEMEHHOM HayuyHOH KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK

1.2

Meroapl MO3HAHUS KUBOM TPHUPOABI (HAOIIOACHUE, DKCIIEPUMEHT, OMHCAHHE,
M3MEpeHue, Kiaccu(ukanus, MOJEIUpOBaHUe, CTaTHCTHYecKas oO0paboTka
JTAHHBIX)

JKuBrIe cucTeMBI 1 HX opraHusanysa

2.1

Xusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus ouonoruu. CoiicTBa
OMOCHCTEM M UX pazHOOOpasue

2.2

YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETUUECKUN, KIIETOUHBIMH,
OpraHU3MEeHHbBIN, MOMYJISIIUOHHO-BUIOBON, IKOCUCTEMHBIN, OHochepHbII

XHWMHUYECKUHI COCTAB U CTPOEHHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKpPOJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u MuHepanbHble BemecTBa. DOYHKIMM BOIbI U
MHHEpaJbHBIX BelecTB B kieTke. [lognepkanue ocMoTryeckoro OajgaHca

3.2

benku. CoctaB u crpoeHHEe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amennMble HW 3aMEHHMMbBIE AMHHOKHUCIOTBL. AMHWHOKHMCIIOTHBIM COCTaB.
YPOBHU CTPYKTYphl O€IKOBOM MOJIEKYIbI (MIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buosormueckue
GbyHKIIMM OEITKOB.

depmeHTh — OHoJIoTHYecKre Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBIA
HeHTp, cyocrtpatHas crneuuuuHocTb. Kodepmentsl. Buramubel. Otnuuus
(epMEHTOB OT HEOPraHMYECKHUX KaTaJIN3aTOPOB

3.3

VYrneBoasl: MOHOCaxapuabl (TJI0K03a, pr003a U Je30KcHpub03a), Aucaxapuibl
(caxapoza, 5akTro3a) W MoaMcaxapuAbl (Kpaxmall, TJIMKOTeH, IIeJUII0JI03a).
buonoruueckue GpyHKIIUN YTriIeBOIOB.

JIunuapl: TpUTIMUEPUIBL, CTepouabl, pochonunuasl. I'uapodunbHO-
ruapodoOHbIe cBoiicTBa. buonornueckue Gpynkiuu aunuaos. CpaBHEHHE
yIJI€BOJIOB, OCIKOB M JTUMUAOB KaK HCTOUHHUKOB SHEPTUU

3.4

Hyxneunossie kucnoter: JJHK n PHK. Hykieotuibl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Crtpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢dynkuuun PHK. ATO:
CTpO€HHE U QPyHKLIUHU

3.5

]_II/ITOJIOFI/IH — HayKa O KJICTKC. Knerounas TCOPHUL. MeTto bl N3Y4YCHHS KIICTOK

3.6

Knetka kxak nenoctHas >kuBasi cucrema. OOmue MpU3HAKU KIETOK: 3aMKHYyTas
HapyxHass memOpana, monekynasl JIHK kak renernueckuit ammapar, cuctema
cuHTe3a Oelika

3.7

Tumnbl KJIETOK: dyKaprHoTHYecKas U mpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTHuecko  kinetku. Kietounas crenka Oakrepuil. CTpoeHue
9YKapHOTHYeCKOH KieTKu. OCHOBHBIE OTJIMYMS PACTUTENBHOW, >KUBOTHOM M
I'pUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYPBI KIETOK — KIETOYHAs CTEHKA, TIIMKOKAJIMKC, HX
¢ynkuun. [Tnazmarnyeckas memoOpana, e€ cBoiicTBa U pyHkuuu. L{utoriazma u eé
opradouyipl. OyHOMeMOpaHHbIE OpPraHOWbl KJIETKH: SHJAOIUIa3MaTHUYecKas CeTh




(BIIC), ammapar ['onbmku, ausocombl. IloayaBTOHOMHbBIE OpraHoWIbl KIIETKU:
MUTOXOHAPUH, IUIACTUABL. [IpoMCXOXkIeHHMEe MUTOXOHIAPUNA M IUIacTUL. Bumsl
wiactug. HememOpaHHbIE OpPraHOMIBI KJIETKH: PHOOCOMBI, KIICTOUHBIA LEHTD,
PECHUYKH, KI'yTUKHA. DYHKIIMKM OpPraHOUJI0B KIETKU. BriroueHus

3.9

Anpo — perynsaTopHblii LEeHTp KieTku. CTpoeHue spa: siaepHas 000JI0uKa,
KapuoIiuiasdMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMBI

3.10

Tpa"cnopT BEMECTB B KIIETKE

>KI/I3H€Z[€$[TCJII)HOCTI) KIICTKH

4.1

OOmeH BemiecTB, UM MeTa0O0JIM3M. AcCUMUIALMS (IUIACTUYECKUI OOMEH) U
JTUCCUMUIISALINS (PHEPTETHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
MeTrabonau3ma. Tunbel oOMeHa BeleCTB: aBTOTPO(dHBIN U rerepoTpodHbIid. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILIEHUN SHEPTHH B KIETKE

4.2

®dotocunrte3. CBeroBas U TeMHOBas (a3wl hpoTocuHTe3a. Peakunu GorocunTesa.
DddexTuBHOCTH PoTOCHMHTE3a. 3HAUEHUE (POTOCHMHTE3a IS KU3HU Ha 3emile.
Brnusiaue ycinoBuit cpeapl Ha (POTOCHHTE3 U CHOCOOBI TOBBIMIEHUS €ro
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3MPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a JUIS
JKU3HU Ha 3emMiie

4.3

DHepreTuyecKkuii 00OMeH B KJieTke. Pacienienue BenecTs, BbIICIEHNUE U
AKKyMYJIMPOBaHUE PHEPTUHU B KJIIETKE. ITaIlbl JHEPTE€THUIECKOTO 0OMEHa.
I'muxomms. bpokenue u ero Buabl. KuciopoaHoe okuciaeHUE, WA KIETOYHOE
npixanue. DPGHEeKTUBHOCTh YPHEPTETUIECKOTO 0OMEHa

4.4

Peakun marpuunoro cuntesa. ['enernueckas nadopmarus u JJHK. Peanuzammst
reHeTH4YecKoW uHpopMaluu B KJIETKe. [ €HeTHMYecKwil KOJ M ero CBOWCTBA.
Tpanckpunius — marpuunblii cuaTe3 PHK. Tpancnmsuus — OuocuHTe3 Oernka.
KonupoBanue amuaokucioT. Pombs pubocom B OrocruHTe3e Oenka

4.5

Hexnerounsie popmel sxu3Hu — BUpYCHI. McTopus oTkpeitus Bupycos (.M.
WBanoBckwit). OcOOCHHOCTH CTPOCHHUS U KU3HEACATEIILHOCTH BUPYCOB.
bakrepuodaru. bonesnu pacreHuil, KUBOTHBIX U YEIIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3oyaurens CITN/a.
[IpodunakTruka pacpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pasmuoskenue u HHIUBUAYAJIBHOC PAa3BUTHUC OPraHU3MOB

5.1

KrneTouHnslil LUK, WK )KU3HEHHBIN UK KIeTKu. MHTepdasza u Muto3.
[Ipoueccel, mporekaroniue B uHTephaze. Permkanus — peakus MaTpUYHOTO
cunte3a J{HK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOP — KapUOTHII.
JIMTIIONAHBIN U TarIONIHBIN XpPOMOCOMHBIE HA0OPBI. XPOMaTH/IbI.
[uTonornyeckue OCHOBBI Pa3MHOKEHHUS U MHAUBUYaIbHOTO PA3BUTHUS
OpraHU3MOB.

Henenne knetkn — wmuto3. Craguu muroza. [Ipouecchl, mpoucxonsiive Ha
Pa3HBIX CTAJAMUSIX MUTO3a. BHOJIOTMUECKHIT CMBIC]T MUTO3a

5.2

@®opMbl Pa3MHOXKEHHMsI OpraHu3MOB: Oecrosnoe W mojoBoe. Buuel Gecmonoro
Pa3MHOXXEHMSI: JIEJICHHE HAJBOE€, IIOYKOBAHWE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBeHHOE
KJIIOHUPOBAaHUE OPraHU3MOB, €70 3HAYEHHE JJIS CEJIEKLIUU

5.3

[TonoBoe pa3MHOMXKEHHE, €r0 OTIUYHUS OT 6ECHOJIOTO.

Meito3. Cragum wmeiio3a. Ilpouecchl, mpoucxonfduiue Ha CTaausAx Meiosa.
IloBenenne xpomocoM B Mero3e. Kpoccunrosep. buonormdeckuii cMbIci u
3Ha4YCHHUE MEN03a




5.4

I'amerorenes — mporecc 0O0pa3oBaHMs TMOJOBBIX KIETOK y KUBOTHBIX. [100BEIE
JKCJIC3bl: CECMCHHUKU U ANMYHUKU. O6p3,30BaHI/Ie 1 pa3BUTHUC IMOJIOBBIX KJICTOK —
ramer (CrepMaro30uj, SHUIEeKIeTKa) — criepMaToreHe3 u oorere3. OcobeHHOCTH
CTpOCHHUS SHIEKIIETOK U criepMmaro3ouoB. OmnonorBopenue. [laprenorenes

5.5

WnpuBuayaneHoe — pa3Butue  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). DTambl SMOPUOHAILHOTO Pa3BUTHS Y MO3BOHOUYHBIX KHBOTHBIX:
npoOieHue, racTpyisinus, opranoreHes. [locramOpuonansHoe pasButhe. ThIbI
MOCTAIMOPHOHAILHOTO Pa3BUTHA: MpPsSMOE, HempsiMoe (JIMuMHO4YHOe). Briusaue
Cpeabl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOSHUE CEMEHH,
CTaJIH Pa3BUTHS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPIraHU3MOB

6.1

[Ipeamer u 3amaun reHeTuku. Mcropus pa3BUTHs reHETUKH. BKitag pocCUiCKUX
1 3apyOEKHBIX YUEHBIX B Pa3BUTUE T€HETUKU. MeTOAbl T€HETUKU
(THOPUIOTOTUUECKHH, IIUTOTEHETUIECKUN, MOJIEKYIISIPHO-TEHETHUECKUH ).
OcHoBHbIE TeHeTHYeCcKHe MOHATHS. [ eHeThueckass CAMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaxX CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJICIOBAaHUS IPU3HAKOB, YCTaHOBIEHHBIC [. Menaenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH eIuHO00pa3us THOPUIIOB TIEPBOTO
IIOKOJICHUS. HpaBI/IJ'IO JOMUHHPOBAHUS. 3akoH PaCIICIUICHUA TIPU3HAKOB.
I'umoresa yrctoThl ramet. [loTHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpumHoe CKpenuBaHue. 3aKOH HE3aBUCUMOTO HACIICIOBAHUS IPU3HAKOB.
[{uToreHeTn4ecKrue OCHOBBI TUTHUOPUIHOTO CKpEIIMBaHUs. AHAIM3UPYIOIIEe
CKpenrBanue. Vcrnonp30BaHne aHATU3UPYIOIIETO CKPEIIUBAHUS JIJIS
OTpeIeJICHUs] TEHOTHIIa 0COOU

6.3

CuermieHHO€ HacaenoBaHue npu3HakoB. Padota T. MopraHna 1o crerieHHOMY
HacJeA0BaHuI0 TeHOB. HapylieHue clieruieHus TeHOB B pe3yiibTaTe
KpOCCHHTOBEpa. XpOMOCOMHAs TEOPHS HACIIEICTBEHHOCTHU. | eHeTHIecKue
KapThl. ['eHeTHKa moJia. XpoMOCOMHOE OIpeiesieHre 1mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIC U TE€TEPOraMETHBIC OPTaHU3MBI.
HacnegoBanue nmpu3HakoB, CIETUICHHBIX C MTOJIOM

6.4

H3menunBocTh. BUabl H3MEHUYMBOCTH: HEHACIEACTBEHHAS U HACIEICTBEHHAS.
Ponb cpenbl B HEeHACIEACTBEHHON M3MEHYMBOCTH. XapaKTePUCTHKA
MOIU(DUKAITMOHHOM N3MEHYMBOCTH. BapuanimoHHbIN psl 1 BapualimoHHas
kpuBas. Hopma peakuun npuszHaka. KoaudecTBeHHbIC U KAUeCTBCHHBIC
MIPU3HAKU U UX HOpMa peakiuu. CBOMCTBA MOAU(PHUKAITMOHHON N3MEHUNBOCTH

6.5

HacneacTBeHnHas, Wiy reHOTHIIMYECKAs], H3MEHYMBOCTL. KOMOMHATUBHAS
M3MEHYUBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. MyTanimoHHast U3MEHYUBOCTh. Kiaccudukaiius MyTamuii:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa M NPUUMHBI MyTallui. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEACTBEHHON n3MeHunBoctu H.W.
Basumnosa

6.6

I'enernka uenoseka. Kapuorum yenoBeka. OCHOBHbIE METO/IbI T€HETUKU
YeJioBeKa: reHealornueckyii, OJIM3HEIIOBbIN, IIMTOTCHETUYECKUH,
OMOXMMHUYECKUH, MOJIEKYIISIpHO-TeHeTHUeCcKHii. COBpeMEHHOE OIpe/iesieHIe
TEHOTUIIA: IOJTHOT€HOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YUCIIE C
nomoinsto [M[P-ananu3a. HacnencTBeHHble 3a00/1eBaHMs YelOBEeKa: TeHHbIE
00J1€3HM, 00JIE3HU C HACJIEACTBEHHON NPEAPACIION0KEHHOCTHIO, XPOMOCOMHBIE




6ose3an. ComaTtuveckue ¥ reHepaTuBHble MyTauy. [IpuHIUIbI 310pOBOTO
06pa3a KHN3HU, JUArHOCTHUKH, HpO(I)I/IJIaKTI/IKI/I N JICYCHUA IT'CHCTUYCCKHUX
6ose3Held. MeaMKO-TeHEeTHUECKOE KOHCYIbTHPOBAaHNUE. 3HAUEHUE MEUIIMHCKOM
TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUUICCKUX 3a00J1€BaHNI YETOBEKA

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenekuus Kak HayKa U IpoLecc. 3apoKICHUE CEIEKIUN U JOMECTUKALIUS.
VYuenue H.M.BaBunoBa o 1ieHTpax MpoOUCXOXKACHUS U MHOTOO0Opa3us
KYJIbTYPHBIX pacTeHUl. LIeHTpbl IpOoUCX0KIeHUs TOMAIIHUX )KUBOTHBIX. COpT,
0poJa, MITaMM

7.2

CoBpemeHHbIe METObI cesleKIIMU. MaccoBbIi U HHAMBUAYAJIbHBII OTOOPHI B
CEJIEKIIMM pacTeHUi U KUBOTHBIX. OlleHKa 3KcTephepa. biuzkopoacTBeHHOE
CKpellrBaHue — UHOpuAuHT. Yncras nuaus. CKpelnuBaHue YUCThIX JIMHUH.
I'erepo3uc, unu rubpuaHas cuna. HepocTBeHHOe cKpeluBaHue — ayTOpUIUHT .
Otnanénnas rubpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHes u
MOJIy4eHHUE TOJHUILIONAOB. [JOCTHIKEHHSI CEJIEKIIUN PACTEHHM, )KUBOTHBIX U
MHUKpPOOPIraHU3MOB

7.3

buoTtexHonorus kak oTpacib NPOU3BOACTBA. [ eHHas MHKEHEPHs. JTanbl
co3ganus pekomouHanTHoU JIHK u Tpancrennsix opranusmos. Kietounas
nHxeHepus. Kietounsle KynbTypbl. MEUKPOKIIOHAIBHOE Pa3MHOKEHUE
pactenunii. KitoHupoBaHue BEICOKONIPOAYKTHBHBIX CENbCKOX035HCTBEHHBIX
OpraHu3MoB. DKOJIOTUYECKUE U 3Tudeckue npoonemsl. MO — reHeTnuecku
MOAU(UIIMPOBAHHBIE OPTaHU3MBI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

OBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  sBosonuu.  [laneoHTonoruueckue:  MOCIEA0BATEIBHOCTh
MOSIBJICHUS] BHUJOB B IaJICOHTOJIOTMYECKOI JIETOMHMCH, MEPEeXOJHbIe (POPMBI.
buoreorpaduueckue: cxoncto u pasnuumre GayH u Quop MaTEpUKOB U OCTPOBOB.
OMOpHUOJIOTHYECKHEe: CXOACTBA W pPa3nyusi HSMOPHOHOB  pPa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTHYHBIE,
pyOIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOIEKyIsIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0ONMYECKHX MyTed y Bcex
OpraHu3MOB

1.2

OBomonnonHas teopus Y. Jlapsuna. [Ipennocbluiku BO3HUKHOBEHHS! JapBUHHU3MA.
JIBMOKYIIME CHIIBI SBOJIIOLMU BUJIOB 10 [lapBUHY (M30BITOUHOE Pa3MHOXKEHUE MPH
OTPaHUYEHHOCTH PpECypcoB, HeomlpeAer€HHas HM3MEHUMBOCTh, Ooppba 3a
CYIIIECTBOBaHME, €CTECTBEHHBINH 0TOOD)

1.3

Cunrerndeckass Tteopuss oBomtoimu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.
MukposBomtonus. [lonmynsuus kak eIMHNLIA BUAA U SBOJTIOLUN

1.4

JBwxyme cuibl ((pakTophl) SBOJIONUHM BUJAOB B IpHpojJe. MyTallMOHHBIH
nporecc U KOMOWMHATHBHAs WM3MEHYHMBOCTH. llomymsiiMOHHBIE BOJIHBI M Apeid
reHoB. M3zomsuus u murpauus. EcrecTBeHHBI 0TOOp — Hampapistomuil (paxkTop
9BOJIOIMHU. POPMBI €CTECTBEHHOT'O 0TOOpA.

[Ipucnoco6IeHHOCTh  OPraHM3MOB  KaK  pe3ynbTaT  3Boonuu. Ilpumeps




MPUCTIOCOONICHUH Yy OPraHu3MOB. ApoMOP(O3bI U UANOAJANTALINH.
Bun u Bunoo6pazosanue. Kpurepun Buma. OcHoBHBIE (OPMBI BUI000pA30BAHMS:
reorpauueckoe, 3K0JIOTHIECKOE

1.5

MakposBomtorus.  PopMmbl  3BoNOUMU:  (QHIETHYECKas,  JUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BoJtonnn

Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4yHble IIPEACTABICHUSA O 3apOXKACHMM KU3HM. HaydHble rumoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: abuoreHe3 M maHcnepMus. XHUMHUYECKas
IBOJIIONMS.  OKCIEPUMEHTAJIBHOE MOATBEPKICHUE XUMHYECKOW  SBOJIIOLUHU.
Havanphbpie stansl Ouosnoruueckod spomonuu. ['mmoreza PHK-mupa. IlepBbie
KJIETKHM ¥ MX 3BOIIOLHsA. POPMHUPOBAHNE OCHOBHBIX TPYIII KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3uu Ha 3emusie mo spam M nepuoaaM. Karapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [lanmeosoiickas 3pa u €€ mnepuonabl: KeMOpHHCKHIA,
OPJOBUKCKHM, CHIYPUHUCKUH, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, MEPMCKHIl.
Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3oiickas spa u €€ nmepuopl: MaJIeOr€HOBbINA, HEOT€HOBBIN, aHTPOTIOT€HOBBIIA.
XapakTepucTUKka KJIMMaTra W TeoJIOTUYeCKuX mporeccoB. OCHOBHBIE 3Tallbl
SBOJIIOIIMM PACTUTENIIBHOTO W KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd H
KUBOTHBIX. [l0osiBIIeHNE, pacIBET U BEBIMUPAHKE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4yeckoro Mwupa Kak OTpakeHue 5BoJoUud. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB

2.4

DBOJIONMS 4YeJIOBEKAa. AHTPOMOJIOTHS KaK Hayka. Pa3BUTHE NpeACTaBICHHUN O
MPOUCXOXKICHUM ueJoBeka. Meroasl u3ydeHus aHTpornoreHeza. CxonacTBa U
pa3nuuus YesloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YeJIOBEKa.
JBwxkymue cwibl ((hakTopbl) aHTpororeHe3a. HacnencTBeHHass U3MEHYUBOCTh H
€CTeCTBEHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 KWU3HHW, H3TOTOBICHUE OpYyIUd
TpyAa, MBIIIJICHUE, PeUb

2.5

OCHOBHBIE CTaIMM M BETBU SBOJIOIHMH YEJIOBEKA: aBCTPAJIOMUTEKH, YenoBek
ymenbiii, YenoBek mnpsaMoxojsmui, YenoBek HeaHAepTanabCKuii, YenoBek
pasyMHbIii. Haxogku HMCKOTaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAaHHS, 00JIaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIUs

2.6

UYenoseueckre pacbl. OCHOBHBIE OOJBIIME PAChl: €BpoIeouaHas (eBpasuiickas),
HEerpo-aBCTpaIouHas (’xBaTOpHANIbHAA), MOHTOJIOUAHAS (a3matcko-
amepukaHckas). UepThl IPUCTIOCOOIEHHOCTH MPEICTaBUTENIeH YeTOBEYECKHX pac K
ycIoBUsIM cyliecTBoBanus. EnquHcTBO yenoBedeckux pac. Kputnka pacuzma

OpranusMbl 1 OKpyXKarolas cpeia

3.1

DKoIoTH Kak HayKa. 38.,[[8.‘11/1 U pas3aciibl SKOJOTHH. MeTtoapl 3KOJIOTHYECKHX
HCCIICIOBAHUH. OKOJIOTHYECKOE MHUPOBO33PCHHUC. Cpe,I[BI oOuTaHus OPraHu3MoB:
BOJHAsd, HA3EMHO-BO3AyIIIHAs, IOUBCHHA, BHYTPHOPIraHU3MCHHAs

3.2

Okonorndeckue ¢aktopsl. Kiaccudukanus s3KoJ0ruueckux pakTopos:
abuoTnueckue, OMOTMUECKHE U aHTPOIIOreHHbIe. [leliCTBHE KOIOTHYECKUX
(akTOpOB HA OPraHU3MBbI

3.3

AOuoTHueckue (l)aKToprZ CBCT, TEMIICpATypPa, BJIAKHOCTb. (DOTOHepI/IOI[I/ISM.
HpI/ICHOCO6HCHI/I$I OpraHnu3MoB K JIEHCTBUIO a0OMOTHYCCKHX (I)aKTOpOB.
buonoruueckue PUTMBI

3.4

buotuueckue (baKTopLI. Buapr OMOTHUYECKHUX B3aHMMOJICHCTBHUIM: KOHKYpCHIIUA,
XUIIHUYCCTBO, MTapa3uTU3IM, MyTyaJIn3M, KOMMCHCAJIN3M (HaX.]'Ie6HI/ILIeCTBO,
KBapTI/IpaHTCTBO), aMCHCAJIU3M, HeﬁTpaJ'IHBM. 3HaueHue OMOTUYCCKUX




B3aMMO/ICHCTBUI JIJIs CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX

OKOJIOTUYECKHE XapaKTCPUCTUKHU TOIYJISAIIUH. OcHOBHBIE TTIOKa3aTEIIN MOMmyJIAINH:

3.5 YHCIICHHOCTb, INIOTHOCTb, POKJAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTPALIHSL.
JlMHaMUKa YMCIEHHOCTH MOMYIISIUHU U €€ perysius

4. Coo0mecTBa 1 AKOJIOTHUECKUE CUCTEMBI
Coo0mecTBO opranm3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHAOBA,

4.1 [IPOCTPaHCTBEHHAsA, Tpoduueckass (nuuieBas). Buapl-nomunantel. CBA3M B
OuolLeHO3e
DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [lonste 06 s3xocucteme u
ouoreornieHo3e. OYHKIIMOHATBHBIE KOMIOHEHTHI 3KOCHCTEMBI: TIPOTyLIEHTHI,
KOHCYMEHTHI, pelylleHThl. KpyroBOpOT BEIIECTB U TIOTOK SHEPTHH B DKOCHUCTEME.

4.2 Tpodurueckue (numieBsie) ypoBHU 3KocucTeMbl. [TuiieBbIe ienu u ceTu.
OcHOBHBIE TIOKA3aTeNN SYKOCUCTEMBI: OMoMacca, MPOAyKIHsl. IKOJIOTUUECKUE
MUpaMUJIbl: POAYKIUH, YUCIEHHOCTH, OMoMacchl. CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTB, CAMOpEryIsiius, pazsutre. Cykieccus
[IpuponHbIe 35KOCUCTEMBI. DKOCHUCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOIO WIIN
IIMPOKOJIMCTBEHHOTO JIeca.

43 AHTpPOIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.

' Buonornyeckoe u X03HCTBEHHOE 3HAYCHNE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobOpasue kak ¢pakTop ycTounBoCcTH 3K0ocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie
VYuenne B.M. Bepnaackoro o Owuocdepe. I['paHuipl, coctaB U CTPYKTypa
ouocdeprl. KuBoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OuMochepbl Kak

4.4 r00aNbHOM AKOCHUCTEeMBI. J[MHaMHMueckoe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe. KpyroBopoThl BemecTB W OWOTCOXUMUYECKHE ITUKIBI AJIEMEHTOB
(yrnepona, a3oTa). 30HAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYITTH
YenoseuectBo B Omochepe 3emumn. AHTPOTIOTEHHBIE W3MEHEHHS B Omocdepe.

45 ['mo6anpHbIe SKONIOTHYECKUE TPOOIEMBI.

OcHOBa  palMOHAIBHOTO  YIpaBICHUS MNPUPOJHBIMU  pecypcaMd U HUX
ucnoJib3oBaHue. JIoCTHKeHUs OMOJIOTUH U OXPaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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