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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHMM TEOPETUYECKYI0 OCHOBY JJis
OTIpEJICNICHHS] TOAXOJA0B K (DOPMUPOBAHUIO COJEPKaHHUS YYEOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie Tnonoxkenus @PIroOC COO o
B3aMMOOOYCJIOBJICHHOCTH IIEJIeH, COJIepKaHUs, pPe3yJabTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIHX TEIX U
MPUHLNNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpPEIHETO
obmero obpazoBanus B Poccuiickoii ®denepanuu, a TakXKe IOJOXKEHUS O
cnenugurke O0MoJIoruu, €€ 3HaYeHUH B TO3HAHUU >KUBOW MPUPOABI U 00EeCIeUeHU!
CYIIIECTBOBAHMSI YEJIOBEYECKOTO 00mecTBa. COTjlacCHO Ha3BaHHBIM TIOJIOKCHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ieliax, o0 oOmen
CTpaTeruu OOYy4YeHMs, BOCHUTAHUS W Pa3BUTUS OOYYAIOIIUXCSA CPEACTBAMHU
yueOHOTO TmpeameTra «buosorusy, omnpeaenser o00sS3aTebHOE MPEAMETHOE
COJep’KaHHMe, €ro CTPYKTypy, pacOpenesieHHe [0 pa3fenam H  TeMawm,
PEKOMEHIyEeMYIO TOCJIEIOBATEILHOCTh M3YUYEHUSI YUYEOHOr0 MaTepHalia ¢ y4éToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEIbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

B nmnporpaMmvme mo OuoiorMM TaKXKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M NPEAMETHBIM pE3yJbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yue€OHO-TIO3HABATEIHHOMN
NEeATETPHOCTH/YUEOHBIX JEHCTBUN OOYYaIOIMMUXCS IO OCBOSHHUIO COJICPIKAHUS
OMOJOTHYECKOTO 00pa30BaAHMS.

Ilpu peanuzayuu wnacmosawel paboueu npozpammsl ucnonvzyemcs 110
«8puKa» MOOUNILHO20 UHMESPUPOBAHHO20 MYIbMUMEOUNIHO20 Komniaekca ¢ 3D
susyanuzayueu.

HUcnonv3zyemvie sudeoypoxu u npaxmuyeckue pabomsi 0AHHO2O0 KOMNIEKCA
ompasiceHvl 8 N0YPOUHOM NIAHUPOBAHUU OAHHOU paboyeli NpocpamMMbl.

Ilpu nposedenuu Kommpoas 3HaHUN 0OYHAIOWUXCS, 8 MOM YUCIe OYeHKe
VPOBHSL CPOpMUPOBAHHOCTNIU eCMEeCMBEHHOHAYYHOU 2PAMOMHOCMU (KaK yYacmu
@DYHKYUOHANBHOU — 2pAMOMHOCMUY) — 00Y4arouuxcs C  UCNOIb308AHUEM
gedepanvnoco nopmana PEILLl, Mosa wxona cemu unmepnem, UCHONb3YEMCSL
MOOUILHBIL UCCIe008aMeNbCKULL KIACC.

B mporpamme mo 6mosorun (10—11 xmaccel, 6a30BbIN YPOBEHB) peani30BaH
OPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HWM Owuosoruu, Omaromaps 4emy B HeEl
OpPOCMAaTPUBAETCSl  HANPABICHHOCTh HA Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dhopmupoBaHUeM €CTECTBEHHO-HAYUYHOI'0 MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHBIM OTHOIIECHHUEM K OKpYXKalolleld MPUPOIHOU Cpere.



[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOIOTUYECKUX TEOPHM, a TakKKe 3HAaHUM O
CTPOEHUU >KUBBIX CHCTEM PA3HOT'0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YJEIeHO BHUMAaHWE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCIe: TMPO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJecO00pa3HOro TMOBEICHUS B OKpYXKAIOIIeH MNpUpOIHON cpene, aHaliu3a
BIIUSTHUAS XO3SHUCTBEHHOW JESITEIIBHOCTH YEJIOBEKa HA COCTOSHUE TPHUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO OOECIICUECHHUS
YCIIOBHH TSI PEIICHHS OHOM M3 aKTyaJdbHBIX 3a7a4 IMIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeanonaraeT (OpMHUPOBaHHE Yy  OOyYaroIIMXCA
CIIOCOOHOCTH aJIaliTUPOBAThCA K WM3MEHEHHMSIM JHHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHE cpemHEro o0Imero oOpa3oBaHMs 3aHMMAeT BaKHOE
Mecto. OHa obOecrnieunBaeT (OpMHUPOBAHUE Yy OOYUYAIONIUXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT U 0000IIaeT 3HAHUS O >KHBOW MPUpPOJE, €€
OTIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOM OpraHM3allid U 3BOJIOIMH, CO3IAET
YCIOBHSI  JJIs:  TIO3HAHHWS  3aKOHOB  JKMBOW  TNPHUPOABI,  (popMuUpOBaHUS
(yHKUIHMOHAIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro ooOpasa
YKU3HH, IKOJIOTUIECKOTO MBITIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOU MIPUPOJIE
U YEJIOBEKY.

Bosbioe 3HaYeHHEe OMOIOTHS UMEET TaK)Ke NI PEIICHHSI BOCTIMTATECIIBHBIX U
pa3BUBAIOLIMX  3aJady  cpeaHero  oOmero  oOpa3oBaHMs,  COLMAIA3ALUU
oOyuarormuxcs. M3ydenne 6uomorun oOecrednBaeT yCiaoBHs sl (HOPMUPOBAHUS
WHTEJICKTYabHbIX, KOMMYHHKAIIMOHHBIX U  HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAMM OWOJIOTHYECKUX 3HAHUH C
MPEICTABIICHUSIMHU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHbIE MOJOXEHUS O TpEIHA3HAYCHHH Y4eOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpEIETCHUsT MOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHMIO €r0 COACpP)KaHUsA, TMPEACTABICHHOTO B IIpOorpaMme II0
OHOJIOrUu.

Ot6op comepxkanus yueOHOro mpenmera «buosorus» Ha 06a30BOM ypOBHE
OCYHIIECTBJIEH C MO3ULMNA KYJIbTYpOCOOOPA3HOIO TMOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OOyYaroIuecss JOJDKHBI OCBOUTH 3HAHUS M yYMEHHUS, 3HAYUMBIC IS
dbopmupoBaHus 00IIEH KyJbTYphl, OMNPEACIAIONIUE aJCKBATHOE IIOBEJICHUE
YeJIOoBeKa B OKPYJKAOIIEH IMPUPOJIHON cpeje, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KU3HU U MPAKTHUECKOU nearenbHOCTH. Oco0oe MecTo B ATOM CHCTeMe 3HaHUMU
3aHMMAIOT DJIEMEHTHI COJIEP KaHMs, KOTOPBIE CTy>KaT OCHOBOH JuIsi (HOPMHUPOBAHHUS



MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTUHE MHpa U
[HEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHU3aIluu
OMOJOTNYECKOro 00pa30BAHMSL.

CTpyKTypuUpOBaHUE COJEpKaHMUsI y4eOHOro Marepuajia B MPOrpaMme Mo
OMOJIOTUM OCYNIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3aIlu U
HBOJIIOIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buonorusy»
BBIJICJIEHBI CIIEIYIONINE COAepKaTebHble TUHUM: «buonorusa kak Hayka. MeToibl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosiormueckas cucrema», «Opranm3m Kak
Oouonornyeckas cucremay, «CucteMa U MHOrooOpazue OpraHM4YeCKOTO MHpPay,
«IBOIOLMS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enps m3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHNE  OOYyYaIOIMMHKCS 3HAHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHH
WCIIOJIB30BaTh ATU 3HAHUS JJIsI TPAMOTHBIX JEHCTBUH B OTHOIIEHUM OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00ecrieunBaeTCs PEeIICHUEM CIIEAYIONINX 3a/a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBbl 3HAHUU O OHMOJIOTHYECKHX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOM
JUist OPMHUPOBAHUSI TIPENICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpa, O
METO/IaX HAYyYHOTO MO3HAaHUSI, CTPOCHUH, MHOTOOOPAa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYaIOIIMXCS TMO3HABATEIIbHBIX, MHTEIUICKTyIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCE aHaNIM3a JAHHBIX O IMYTAX DPAa3BUTUS B
OMOJIOTMU HAy4HBIX B3IVISIIOB, MJEM M MOJAXOJOB K HM3YUYECHHIO YKHUBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHU3aluu;

CTAaHOBJICHHE Yy OOydJarommxcss oO0mel KyJIbTypsl, (YHKIIMOHATIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SABJICHUS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN M OMbBITA, TOJIYYCHHBIX IIPHU
M3YYEeHUHN OHOJIOTHH;

dbopmupoBaHre Yy OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITENIbHOCTU YeNIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpOoOHOTEXHOJIOTHH;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM KUBOU
MPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIOCHUS dITHIECKUX
HOPM IPHU IPOBEJICHUN OMOJIOTMUECKUX UCCIIEI0BAHMIM;



OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHMM Ui MOBBILIEHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLIEHKH TTOCJIEICTBUI CBOEH IEATEIHHOCTH MO0 OTHOIICHHUIO K OKPYXKAIOIIeH cpee,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOMIOJCHHE Mep NPOPUITAKTUKH
3a00sieBaHUM.

B cucreme cpennero obmiero oOpazoBanusi «buosorus», mzyuyaemas Ha
0a30BOM YpOBHE, SIBISETCS OOSI3aTENIbHBIM YY€OHBIM MPEIMETOM, BXOJSIINM B
cocTaB peaMeTHoN o0nacTu «EcTecTBeHHO-Hay4HbIE IPEAMETHDY.

Jnst uzydenust Ouonoruu Ha 6a30BOM YPOBHE CpPEeIHET0 00I1Iero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henenwo), B 11 kimacce — 34
yaca (1 yac B Hezeno).

COIAEP)XAHUE OBYUYEHUSA

10 KVIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMY, TEXHUYCCKUMU H
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduet, 3TUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMHUPOBAHMM COBPEMEHHOM HAy4yHON KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl O3HAHUS KUBOUW PUPOJIbI (HAOII0ICHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KiIaccupuKaius, MOJCTUPOBAHKUE, CTaTHCTHYeCcKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabmuie! 1 cxeMbl: «MeTobl MO3HAHUS KUBOW MPUPOIBI.

JlaGopaTopHble U NpaKTHYECKHE PadOTHI:

[Ipaktuueckass padora Ne 1. «lcmonp3oBaHHE pa3IWYHBIX METOJIOB MpPH
M3YYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTraHU3AIUA.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OMoCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKU ), OMOChEPHBII.

JdeMoHCTpanuu:

Tabmuter u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHU OpraHU3AINH
KUBOU IPUPOIBD).

O6opynoBanue: moaenb Moiekyisl JJHK.



Tema 3. XumMmuueckuii coOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHN COCTAaB KJIETKA. XHWMHUYECKHUE AJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHl. Boja 1 MUHEpasIbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemleCTB B KkieTke. l[lomnepxanue
OCMOTHYECKOT0 DasiaHca.

benku. CoctaB u crpoeHue OeaKOB. AMUHOKUCIOTHI — MOHOMEPBI OEJIKOB.
He3ameHnmbie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMHUHOKHUCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKYJbl (TIEpBUYHASA, BTOpUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomormueckue
(GyHKITUN OEITKOB.

depmeHTHl — Ouosiorudyeckue kartanuzatopel. CTpoeHue (epmenTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. BuTamuHsl.
OTnruns pepMEHTOB OT HEOPTAHHMYECKUX KaTaIU3aTOPOB.

VYrneBonpl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kcupud03a),
nucaxapuibel  (caxaposa, JaKTo3a) M ToJiMcaxapuibl  (Kpaxmaj, TJHUKOTEH,
LEeJUII0103a). bruonornyeckue (yHKIHMH yIIIEBOJOB.

Jlunmuae:  Tpurmunepunbl, Qochomunuasl, crepouanl. [ uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckue QyHkuuum JaunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JHK u PHK. Hyxneotuasr — wmoHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Ctpoenue n pynkmuu PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIUH.

[uTonorus — Hayka o kierke. Kinetounas Teopust — mpumep B3aUMOIEHCTBUS
unen u (paKkToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KIETKHU.

Krnerka xak 1enoctHas >uBas cuctema. OOmue TMNpPU3HAKKA KIIETOK:
3aMKHyTas HapykHasi memOpana, monekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapHOTHYECKass M HOpokapuotuyeckas. OcoOEHHOCTH
CTPOCHHSI TPOKAPUOTHYECKOM KIeTKu. KierouHasi creHka Oakrepuid. CTpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYMUS PACTUTENBHON, MXUBOTHOW U
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIITMKOKAJIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u Ppynkiuu. [{utomnasma u eé
opranousibl. OpHomemOpannbie opranouasl kietku: OIIC, ammapar [Nonbmxw,
au30combl. [lomyaBTOHOMHBIE OPraHOWIbl KJIETKHU: MUTOXOHIPHUH, TIJIACTUIBL.
[Ipoucxoxnenne MUTOXOHApUM u TuiacTuia. Buael mnactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJICTOYHBIM IIEHTP, IEHTPHUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMJOB KIETKU. BKiItoueHus.



Anpo — perynaropuslii MeHTp kieTku. CTpoeHHe sapa: suepHas 000JI0UKa,
KapuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHue XHMHUYECKUX DJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuuer u cxemsbl: «llepuoanueckas Tabnvila XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIIbI BOJIbI», «buocuuTes 0enkay, « CTpoeHUue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmentay, «Hykmennosbie kuciotel. JJHK», «CTpoeHre MoneKybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKM», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTEIbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTtpoeHue szipa KIEeTKn», «YIeBoAbD), «JIMmuasn.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyJOBaHUE HJisi MPOBEICHUS
HaOIIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOIpenapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pab6ora Ne 1. «/3yueHue KaTaTUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopnass pabora No 2. «M3ydeHwe CTpOCHHsI KIETOK pPaCTCHHIA,
KUBOTHBIX M OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax u ux
OMHICAHUE.

Tema 4. /Ku3HeaesTeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WK METa00IMU3M. ACCUMIUISINS (TUIACTUYECKUNA OOMEH) U
JUCCUMUJISIIUS  (SHEPreTUUeCKii OOMEH) — JIB€ CTOpPOHBI €IMHOIO Ipolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB W SHEPrMUM B TMOHUMAHUHU
MeTadoau3ma.

Tunbel oOMeHa BemmecTB: aBTOTPOGHBIN U reTeporpodHbIid. Pons pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILIEHUN IHEPTUU B KIIETKE.

®ortocunTe3. CperoBass u TeMHOBas (a3pl ¢orocuHTe3a. Peakuuun
dbotocunTeza. DPhekTuBHOCTh GOTOCUHTE3A. 3HaUeHHE (HOTOCUHTE3A IJIsl )KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpesipl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIIEHUST €T0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHIA.

XeMOoCHHTE3. XEeMOCUHTE3UpYIolue OakTepun. 3HaUeHUE XEMOCHHTE3a ISl
JKA3HU Ha 3eMIIe.

DOHepreTuyeckuii OOMEH B KJeTKe. PacliernyieHne BEeUIeCTB, BBIICICHHE U
aKKyMYJUpPOBAaHHE DSHEPrUM B KIETKE. OTalbl JHEPreTUYecCKOro OOMeHa.
['muxonu3. bpokenune u ero Buubl. KucnopogHoe oxkucieHHE, WIM KIETOYHOE



JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunpopmauus u JHK.
Peanuzauust reHetuueckoil mH@opmanuu B KieTKe. ['€HETHYEeCKMH KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbsiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOGHUS © JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIIOBEKAa, BBHI3IBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oyaurens CIIN/da.
OOpaTtHasi ~ TpaHCKpuIlus, peBepraza W  uHTerpasa. lIpodumaktrka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konpuos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuibel 1 cxembl: «Tunbl nutanus», «Metabonuzmy», «MUTOXOHIPUSY,
«DHepreTudyeckuit ooOMen», «Xmoporiacty, «Dotocunrted», «Ctpoenue JJHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTrnueckuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uki Bupyca CIIN/da,
O0aktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: Moaenu-amminkanuu «Yasoenne JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaelb cTpykTypsl JJHK.

Tema S. PazMHOKeHMe M MHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Knetounblii 1uki, WiM >KU3HEHHBIA LUKI KieTkd. MHTepdasza u mMuTos.
[Ipomeccrl, mpotekatomue B uHTep(daze. Pemnmukamus — peakmuss MaTpuIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunimouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[[uTosOrnyecKkne OCHOBBI PA3MHOXEHUS W HUHIAWBUAYAJIbHOIO  Pa3BUTHSA
OpPraHHU3MOB.

Henenue knerku — muto3. Craguu muto3a. [Ipomeccel, npoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemasi ruOenb KIETKU — aronTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U mosioBoe. Bunpl Oecnonoro
Pa3MHOXKEHUS: JEJIEHUE HAJABOE, IIOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJISl CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHS OT OECIIONIOTO.



Meiioz. Craguu meito3a. I[lponecchl, mpoucXosiMe Ha CTaAusSX Meno3a.
[ToBenenne xpomMocoM B Meno3e. KpoccuHroep. buomorudeckuidi CMbICI H
3HAYEHHUE Meno3a.

['amerorene3 — mpoiiecc 0Opa30BaHUSI MOJOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU W SIMYHUKU. OOpa3oBaHUE M Pa3BUTUE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CIepMaTOreHe3 W OBOTCHE3.
OcoOeHHOCTH CTpOEHHUSI SUIEKIETOK U crnepMaTo30uaoB. OIUIOJ0TBOPEHHE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl YMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJneHue, racTpyisiuus, opraHoreHes3. IloctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHANBHOTO Pa3BUTHS: MPsAMOE, HENpsMoe (IUYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JlemoHcTpanum:

Tabmumelr u  cxeMbl: «@DOpMBI Pa3MHOXKEHHS OpPraHM3MOBY», «J[BoiiHOe
OIUIOJIOTBOPEHME y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukin», «Pemmukanus JHK», «Mutosy,
«Meio3y», «IIpsmoe u HenpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKOMUTAIIUX U
4enoBeKka», «OCHOBHBIE CTAIUA OHTOT€HE3 .

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmaTo30uasl
MJICKOIIATAIOLIETOY, «SHIeKIeTka mMiuekonurarouero», «Kapuoknnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIIuKamus «JleleHne KIETKH», MOJEINb
JIHK, Mmoznenb MetadazHoil XpoOMOCOMBI.

JlaGopaTopHble M IpakTHYeCcKUue padoThbI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe MuTO3a B KIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabGora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu reHeTuku. Mictopust pa3BUTHS TEHETUKH. Poiib uToNOrnn
U ASMOPHOJIOTUU B CTAHOBJICHHM TE€HETHMKHU. BKiam poccuiickux u 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKU (TUOPUAOIOTHUYECKUN,
IUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUil). (OCHOBHBIE T'€HETUYECKHUE
NMoHATHS. ['eHeTHnYecKass CHMBOJIMKA, UCIIOIb3yeMasi B CXeMaX CKPEIIMBaHUIA.



3aKOHOMEPHOCTH HacJieIoBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE . Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHO00pa3vs THOPHUIIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH pACIICIUIEHUS MPU3HAKOB.
I'unioresa ynctoTel ramet. [1onHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpeIIMBaHME. 3aKOH  HE3aBHCHMOTO  HaCJeAOBaHUS
npu3HakoB.  lluToreHeTHMdeckne  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBaHUS.
Ananusupyroliee ckpemuBanue. Mcnonp30BaHle aHATM3UPYIOIIETO CKPEIIUBAHUSA
JUISL OTIPENIeSICHHsI TEHOTUIIa 0COOU.

CuemnienHoe HacneioBanue mpuszHakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAaCJI€JIOBaHHMIO I'eHOB. HapynieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPHS HACIIEACTBEHHOCTH. | eHeTuYeCKue KapThl.

I'enetrka mosia. XpoMOCOMHOE OIpeeieHHe MoJjia. AyTOCOMBI U TOJIOBbBIE
XpoMOCOMBI. ['oMorameTHble W Te€TeporamMeTHble opraHu3mbl. HacnemoBanue
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUIbI N3MEHUYMBOCTH: HEHACJIEACTBCHHAS M HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAIIMOHHONW M3MEHUYMBOCTH. BapualimoHHbIN ps ¥ BapualldoOHHAs KprBasi.
Hopma peakumu npuszHaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBeHHas, WM Te€HOTHUIIMYECKas, HW3MEHYMBOCTHb. KomOMHATHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHBHOMN
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuuKrHbl MyTaluid. MyTareHubie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctu H. . BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YeJIOBEKA: TeHEaIOTHUCCKUIM, OTM3HEIIOBLIN, IUTOTCHETHUCCKUM, OMOXUMUYCCKHM,
MOJICKYJISIPHO-TEHETUYECKH . CoBpeMeHHOE OIpEJICIICHUE FEHOTHIIA:
MTOJJHOT€EHOMHOE CE€KBEHUPOBAHWE, T€HOTUIUPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[TI1P-anamm3a. HacmencTtBennnle 3a0o0jicBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MpPEApacHOIOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue | TeHepaThBHble MyTanuv. CTBOJOBbIE KIETKH. [IpHUHITUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHUKHA U JICUCHHUS T€HETUUCCKUX
Oosne3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUpPOBAaHUE. 3HAUYCHUE MEIUITMHCKOM
TE€HETUKH B MIPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCTpanuu:

[Toptpertsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.



Tabmumer w cxeMbl:  «MOHOTHOPHIHOE  CKpelIMBaHHUE H  €ro
LIATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUICHUS W €ro LUTOre€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpugHoe  CKpenrBaHUE,
«uTomoruyeckue OCHOBBI JUTUOPUIHOTO CKpELUBAHUAY, «Meiio3y,
«B3anMonenCcTBUE AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapTbl paCTCHUHU,
KUBOTHBIX W Ye€NOBEKa», «l'eHeThka mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOTO0 ¢ ToJoM», «KapuoTumbel YenmoBeKa M JKUBOTHBIX», «Bumsl
U3MEHYHUBOCTHY», «MoaudukannoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBm», «MyTallnoHHAas U3MEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmuIMKauud «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«Henonnoe nomuHupoBanue», «Jurnbpunnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOI W MHKporpenapar «J/lpozoduia» (HOopMa, MyTanuu
(bOopMBI KPBUTBEB M OKPACKH Tela), repdbapuii «I opox moCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabotra Ne 5. «l3yueHue pe3yabTaToOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTax».

JlaGoparopnas padora Ne 6. «3yuenne MoaudUKaIMOHHOW W3MEHUHUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PS/Ia U BAPUALMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauui y Opo30(uiibl HA TOTOBBIX
MHKPOIIPENIapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocraBieHME UM aHAIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuysl Kak HayKa M IPOLECC. 3apOXKACHUE CEIEKIMH M JTOMECTUKALMS.
VYuenne H. UW. BaBuioBa 0 [eHTpaX NPOUCXOXKIAEHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuM. LIEHTpbl MPOUCXOKAECHUS JOMAIIHUX KUBOTHBIX. CoOpT,
IOpoJIa, ITAMM.

CoBpeMeHHbIE METO/bI CceleKUnU. MaccoBblii U UHAMBUAYAJIbHBII OTOOPHI B
CEJICKUMU pPACTEHH M JKMBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
cKkpemBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOe CKpellMBaHue — ayTOPUIUHT.
OtpanénHas rtuOpuau3auusd M €€ ycnexu. VCKyCcCTBEHHbIH MyTareHe3 M
MOJIyYEHHE TOJIMIUIOUJOB. JIOCTHMIKEHUSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib IMPOU3BOACTBA. ['€HHAas MHXKEHEpUs. OTalbl
co3ganust pexkomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepud. Kiietounsle KyJbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKECHHUE PACTEHUU.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHW3MOB.



Okonoruyecknue W dTHYeckue  mpobrmembl. IMO  —  reHeTHuecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauumu:

IToptpersr: H. U. BaBuios, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabnuuper U cxembl: kKapta «lLleHTphl TPOUCXOXKIEHHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuit», «Iloposipl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KyIbTyphl W
KJIIOHHpOBaHHe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKkOX035UCTBEHHBIE PACTCHUSY.

JlaGopaTopHblie ¥ NpakTHYecKue padoThl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIUU PACTEHUW U
KUBOTHBIX (Ha CEIIEKIIUOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  Yy4acTOK, B TEIUIMYHOE XO34MCTBO, J1AOOpaTOPHUIO
arpOyHUBEPCHUTETA WJIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0MOJIOTHS.

[Ipeamnockulku BO3HUKHOBEHHS JBOJIONMOHHON TEOPHH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTHH. BiusHUE >BOJIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBupgerenbcTBa 93BOJIONUU. [laneoHTONMOrMYecKHe: MOCIEA0BATEIHHOCTh
MOSIBJICHUSI BHUJIOB B MMAJCOHTOJOTUUYECKOW JICTONHCH, TMEPEXOIHBIC (HOPMEI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3iMuus 3SMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
PYIMMEHTApHBIC OpPTaHbl, aTaBU3MBL. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJUYECKUX MyTEeH y BCEX
OpraHU3MOB.

OpomtonimonHass teopust Y. [lapBuHa. [lpenmnocbuiku BO3HUKHOBEHUS
napBUHU3MA. JIBWKYIME CHIIBI HBONIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOXEHHUE TPU OTPAHUYCHHOCTH PECypCOB, HEOIpeaeéHHAas N3MEHUYHUBOCTD,
O0opb0a 3a CyIlecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boitouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpoasosrorus. [lomymsiius kak eAMHUIA BUAA W DBOJIOINH.



JIBrkymue cuibl ((hakTophl) SBOTIONKUUA BHIIOB B MPUPOJE. MyTallMOHHBIHI
npoiiecc ¥ KOMOWHATHBHAs W3MEHYHMBOCTh. [lOMyNslMOHHBIE BOJHBI U Jpeud
reHoB. M3oJ1us U Murparusi.

EcrtecTBeHHbII 0TOOp — HampaBisaOmMi  (pakTtop sBomonuu. Dopmel
€CTECTBEHHOTO 0TOODA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(dO3bl U MU0 IANITAIUH.

Bun wu  BugooOpazoBanue. Kpurepunm Buzma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpooaBomonusi. @DopMbl  3BONMIONUHU:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoieHHe OT HeClEeUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. AIanTUBHAS padaLys.

JdeMoHCcTpanuu:

IToptpetsrl: K. JIunnuei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. Ceeprios.

Tabnurer u cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3eMiie», «3apOIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoprObI  3a
cyuiecTBoBaHue», «EctecTBeHHbI 0TOOpY, «MHOr0o00pa3ue COpTOB pacTEHU,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamanramum», «OO0mas aereHepanusy,
«/IBmkymue cunbl 3Bomonuny», «Kapra-cxema Mapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpagpnueckoe BUI00Opa30BaHUE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IJIOMOB M CeMsH, KoyuieKuus «lIpumepbl 3allUTHBIX TPUCTOCOOJICHUNA Y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HANPABICHUS SBOIIOLUUNY», 00ObEMHAS MOJEINb
«CTpOeHHE TOJIOBHOTO MO3Ia MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoUleKiua «@DOpPMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp ammmkauus «llepekpéct
XpOMOCOM», BIIlaXHble Tnpemnapatbl «Pa3BuThe HacekoMoroy», «Pa3Burtue
JATYLIKW», MUKponpenapatr «/lpo3zodpuna» (Hopma, myTtanuu QopMbl KPbUILEB U
OKpacCKH Tela).

JlaGopaTopHble U NPaKTHYECKHE PadOThI:

JlaGoparopuas padora Ne 1. «CpaBHeHue BUJIOB 1O MOPGOIOTHUUECKOMY
KPUTEPUIOY.

JlaGoparopnas padora Ne 2. «Onucanue mpucocoO0ICHHOCTH OpraHu3Ma H
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE KU3HHM Ha 3em.ie.



JlonayuHble TpEACTaBICHUS O 3apOXKICHUM KU3HU. HayuHble rumoress
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: ab0uoreHe3 W MaHCHepMHs. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIH CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTraHUYECKUX.
DKCNEPUMEHTAIbHOE NOATBEPKICHUE XUMUYECKOM 3BOMoNMU. HavanpHbie HTambl
ounonornyeckon sBomoruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME NpPOTOKJIETKU. [lepBble KIETKM M WX 3BOJIOLHUS.
dopMHUpOBaHUE OCHOBHBIX TPYIIIT KUBBIX OPTraHU3MOB.

Paseutne xxnu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxen. Apxeickas u
nporepo3oiickas dpel. [lameosoiickas »spa u e€ Tmepuonabl: KEeMOPUUCKHIA,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKHUI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa ¥ €€ epuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »pa W €€ mNepuoAbl: MAJICOTCHOBBIM, HEOrE€HOBBIN,
AHTPOITOr€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJorMYecKux mporueccoB. OCHOBHBIE ITAIlbI
ABOJIIONMKM PACTUTEIBLHOTO M KHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [TosiBIIEeHME, paCclBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cuctema OpraHUYECKOrO0 MHUpa KakK OTpakeHHe »3BOJOIUU. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMSA YEIIOBEKA. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MMPOUCXOXKICHUN 4YeJIOBeKa. MeToapl u3ydeHus aHTpomnoreHe3a. CXoAcTBa U
pa3inyus 4eI0BeKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YeTTOBEKa.

JBwxkymue  cuibl  (pakTopsl) aHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOIIeCTBeHHbIH 00pa3  KU3HH,
W3TOTOBJIEHUE OPYAUN TPYJa, MBIIIJICHUE, PEYb.

OCHOBHbBIE CTAJIUM U BETBU SBOJIIOIMYU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeKk
yMenbiid, YenmoBek mNpsaMoxondimui, YenoBeKk HeEaHAEPTAIbCKUK, YenoBek
pasymHbiii. Haxoaku HCKOmaeMmbIX OCTaTKOB, BpeMs CYIIIECTBOBaHMS, OO0JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPY 1.

YemoBeueckue pacbl. OCHOBHbIE  OOJIBIIUE  pPaChl:  €BPOIEOUIAHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dKBAaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas).  UepTbl  NPUCIOCOOJEHHOCTH  MpeJCTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CyLIECTBOBaHUA. EIMHCTBO 4enOBEYECKHX pac.
Kputuka pacuszma.

JdeMoHCcTpanuu:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
[apBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne CoJIHEUHOM cucTEMBI», «Pa3Butne
opraHuyeckoro wmupa», «PacturenpHas KieTka», <OKUMBOTHas  KIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMAa OPraHUYECKOrO0 MHpPay,



«CpaBHEHHE aHAaTOMHMUYECKHUX YEepT CTPOEHUS 4YeIOBEKa M YeJIOBEKOOOpPa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeloBeKay, «JlpeBHenmmue moan», «pesHue moau», «llepsbie
COBPEMEHHBIE JTION», «HeToBeuecKue pachl».

O6opynoBanmne:  Mymsku — «lIpoucxoxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTaablla, KPOMaHbOHIIA), CIENKHU WIH
M300paKEHUSI KAaMEHHBIX OpYyJui NEepBOOBITHOrO 4YeiaoBeKa (KaMHHU-YOMIEpPHI,
pyousa, ckpebna), TreoXpoHoOJoruyeckass Taonuma, KoyuieKius «DopMbl
COXPaHHOCTH MCKOIIAEMBIX )KUBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue nckomaeMbIX OCTaTKOB PAacTCHUH U
YKUBOTHBIX B KOJUIEKLIHAX).

DKCKypcus «IBOJIOIUSL OPraHUYECKoro Mupa Ha 3emje» (B €CTECTBEHHO-
Hay4YHbBIA WJIM KPACBEIUECKUN MYy3€il).

Tema 3. Opranu3Mbl 4 OKpYy:KaIlas cpeaa.

DKOJIOrus KaK HayKa. 3aa4¥ ¥ pas3/elibl SKOJIOTuU. MeTOoIbl IKOJIOTUYECKUX
UCCJIEI0BAHMI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, MOYBEHHAas,
BHYTPHOPIaHU3MEHHA.

Okonornyeckue (aktopel. Krnaccupukamuss SKOJOTHMYECKHX (PAKTOPOB:
abuoTnueckue, OMOTHYECKHE U aHTpONOreHHble. JleHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnennst OpraHM3MOB K  JIEWCTBHIO  A0MOTUYECKHX  (DaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aNMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYECKHX B3aUMOJICHCTBHM JUIS CYIICCTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEPUCTUKU nomyisiuuu. OCHOBHBIE IOKa3aTENH
NOMYJISILMUA: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMrka 4uCcI€HHOCTH MOIYJISIUY U €€ PEryIsius.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpenbl oOMTaHUs
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCIICHHOCTHU NOMyJISuU HHQY30puu-Tyhenbkuy, «llumiessie nemnmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:



Jlabopatopnas padota Ne 3. «Mopdonornueckue 0COOEHHOCTA PACTEHHUM U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padota Ne 2. «Ilomcy€T MIIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
pacCTEHUI.

Tema 4. CooOmiecTBa M 3K0JI0rMYeCKHE CUCTEMBI.

CooOmecTtBo opranu3smMoB — OuoneHo3. CTpykTypbl OMOLIEHO3a: BHI0Basd,
MpPOCTpaHCTBEHHasA, Tpoduueckas (muimeBasi). Bunbl-momuHantel. CBs3U B
OHOIIEHO3E.

Okonoruyeckue cucrembl (3Kocuctemsl). [loHsitue 00 »sKocucreme u
ounoreonenoze. DOYHKIIMOHANBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, PeAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpOBHM 5JKOCHCTeMbl. [luieBble Ilemd W CETH.
OcHOBHBIE TIOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOHCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHUs, pa3BuTHe. CyKUeccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. JKOCHCTEMa XBOMHOTO
WM IIKPOKOJIUCTBEHHOTO JIeca.

AHTpONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTounBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYECKOro pazHoOOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'paHuiibl, cocTaB U CTPyKTypa
ounocheprr. XKuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
r00aIbHOM 3KOCHCTeMbl. J[MHaMHUueckoe paBHOBEcHE U OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BeneCTB 1 OMOr€OXMMHYECKUE LIUKJIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPOIIOT€HHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MPUPOIBI 151 YEJI0BEYECTBA. CoxpaHnenue
O6ropa3zHoobOpasusi Kak OCHOBa ycTorunBocTtu 6mocdepbl. OCHOBA parmOHAIBHOTO
YVOpPaBJICHUS] TMPUPOJHBIMU pEecypcaMu M HX HUCIOJb30oBaHUE. JlocTuxKeHUs
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuuer u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nutaHus», «IKOJOTMYECKas MHPAMUTIAN,



«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBoHOro  jeca», «buonenos Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS HA Ipupody», «Baxuenmme HUCTOYHUKHU
3arpsi3HEHMsSI BO3MIyXa W TPYHTOBBIX BOMI», «IlouBa — BaykHEHIIash COCTaBIISIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3¢dexTy, «DakTopsl
pPaOaKTUBHOTO 3arps3HeHus Ouocdepo», «OOmas crpykrypa Ouochepsd,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azota B mpupoae».

O6opynoBanue: Mojenb-anmmIukanus «Tunudaable OUOIEHO3bI», TepOapwuii
«PacTtutenbHble coo01IeCTBaY, KOJUIeKInU «buoiienos», « Bpenurenu BakHenmmx
CENIbCKOXO3SIICTBEHHBIX ~ KYJNbTYp», TepOapud W KOJUIEKIIMM PACTeHUU W
JKUBOTHBIX, TIPUHAICKAINE K PA3HBIM JKOJOTHYSCKUM TPYIINIaM OJHOTO BHUJIA,
Kpacnas xuura Poccuiickoit ®enepanmn, u300pakeHUS OXpPaHSEMBIX BHUIIOB
pacTeHUi U JKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysbTaTaM
OCBOCHHUs  OOy4YaloIMMHUCSA TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JMYHOCTHBIX pEe3yJIbTAaTOB OCBOCHUSI mHpeaMmera «buosiorus»
BBIJICJICHBI CIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKOMN
IrpaXJaHCKOM MJICHTUYHOCTH — FOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENICHNI0, HaJlM4yhe MOTHBallMM K  OOy4eHHio  Ouojoruw,
IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMN PA3BUTHS OUOJIOTHYECKOTO
3HAHWSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaronuxcsi PyKOBOJCTBOBATHCS B CBOCH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIUYHWE HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMera «buonorus» AOCTUTarOTCs B
CIMHCTBE YYEOHOW H BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpAa3BUTHUSA, PpAa3BUTUA BHYTPEHHEHM IMO3UMLUHUM JIMYHOCTH, IATPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla U CTapIIeMy IMOKOJICHUIO,
B3aMMHOT'0 YBa)KEHHS, OEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HACJIEAUI0 U
TPpaAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae U
OKPY KaroIlen Cpee.

JInuyHOCTHBIE pe3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
ONbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE PeaTu3alii OCHOBHBIX HAIpPaBIICHUMN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEJIBHOCTH MPU CO3IaHUU
Y4EOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M IMO3HABATENbHBIX 3aJlay, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JCUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIEHUS! K MHEHHUIO OMNMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UIEHTUYHOCTH,
[aTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOM Kpai, cBOXO PoauHy, CBOM S3BIK U KYJBTYDPY,
MPONLIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K IMMPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TMOHUMAHUS 3HAYECHHS OHUOJIOTUM B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3ammure OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTENW POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJy4ns:

NMOHMMAaHUE W peaju3alus 37J0pOBOTO U 0Oe30macHoro obpasza KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBWI W HOPM,
cOQIAaHCUPOBAHHBIA PEXUM 3aHSATUA U OTAbIXa, peryisapHas Qu3ndeckas
aKTUBHOCTBH), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE IIEHHOCTU TPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE EHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3IMuHbIM cpepaM MNpOoPEeCCUOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymied mnpodeccuu U PeaTu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMUSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE KaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI HKOJOTUYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUU IS
OKpY>KaroLIEN Cpebl;

OCO3HAHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble TIPH HU3YYCHUH OHOJOTUU
3HAHMST W YMEHHUS TPU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/IGHHE  TpaBWJ  TOBEJACHUS B NPUPOJIE,
HallpaBJI€HHBIX HA COXPAaHEHUE pPAaBHOBECHS B 3KOCHUCTEMAX, OXpaHy BHUJOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE  HENPUIATHE JCUCTBHUM, NPUHOCAIIMX BPEHN  OKPYKaAOUIEH
MPUPOIHON cpejie, YMEHHE MPOrHO3MPOBATH HEOJIArONMpPUSTHBIE 3KOJIOTHMYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJIM4YKUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOIMYECKOW KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABAaTEIbHOW, KOMMYHHMKATHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUUYECKOMN JAEATEIBHOCTH IKOJIOTMUECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJore
KYJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

NOHUMaHUE CcrneuuPuKkd OHOJOTUM KaK HayKd, OCO3HaHUs €€ poju B
(OpMHpPOBAaHNUH PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEIOCTHOTO
NPEJICTaBICHUS 00 OKpYXarolleM MHpEe Kak O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTMU JJI1 COBPEMEHHOW LMBHIIM3ALNU:
o0OecrieyeHns: HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJEMbl  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEW BBIXOJIa U3 TNIO0ATBHBIX 3KOJIOTHMYECKUX MPOOJIeM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  DPAa3BUTHIO,  PALMOHAIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OUOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIIEHUS OO0IIEl KyJbTYphbl, €CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMO
IpU U3y4YEeHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA M MPOUCXOISIIUX B HEM M3MEHCHHUI,
yMEHHUE JieJlaTh OOOCHOBAaHHbBIE 3aKJIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYUYEeHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OHOJOTMYECKUE 3HAHUS IS
pelIeHus Mpo0OJIeM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHUE LEHHOCTH HAYYHOH JAESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MPOEKTHYIO M HCCIIEIOBATENbCKYIO JEATENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yIbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble MJisi (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YyUaIOMUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPa)KaroIIre
IEJTOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuuky MeTOJ0B MO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUsl, SIBIICHHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOJIOJICHWE,  W3MEpPEHue,  JKCIEPUMEHT H  JIPYTHX),
YHUBEpCaJIbHbIE y4eOHble JeiCcTBUS (MTO3HABATEIbHbIE, KOMMYHUKATUBHbIE,

pEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIETEHIIMU OOYyYarolmuxcsi, CIHOCOOHOCTH
00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33pPEHUYECKHE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHET0 OOIIEero
00pa3oBaHus JIOJHKHBI OTPaXkKaTh:

OBaajnenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30Bble JJOoruvecKue JaeicTBUS:

CaMOCTOSITeILHO  (OpPMYyJNIHpPOBaTh W AKTyaJlM3UpPOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, KiIacCcUpUKaIKU, 0000IIEHN ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LEeNu JACSTEIbHOCTH, 3aJaBasl IapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTU C ITOCTABIICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbSICHEHUs (PAKTOB U SIBJICHUU
YKABOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYXKJECHHS (MHIYKTUBHBIE, JIETyKTUBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS npeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHalIn3a MUMEKUIUXCS
MaTepHUaJIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCiIeI0BaTEIbCKUE 1eHCTBHSA:

BJIJI€Th HABBIKAMH Y4EOHO-HUCCIIEA0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/I0B PELIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIB30BaTh pa3MYHbIe BUbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIM TUI MBIIUIEHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BATEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISIT NIPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThl IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELICHHsA 3aJa4yd  pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTHUYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBbIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaluu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTMYECKHX CJIOBapsAX MU
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIUPOBATh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPH IOWUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsl BHIOJHEHUS! YUY€OHBIX
3azay;

MpUOOpETaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oouosornyeckor nHGopMaruu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYeCKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CpEACTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAclO3HaBaHWA M 3amUThl  WH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cepax >KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHHO BBIMOJHEHUS IpEaIaracMou
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAajiora Ui JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIEH, MPOSIBISATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIINECTBA KOMAHJIHONW W WHIWBHUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOrMYECKON MPoOIeMbl, 000OCHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YUYETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTh MU
KOOPAVMHUPOBATh JEWUCTBUS MO €€ JIOCTMIKEHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacnpenensiTh poiM € YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPe3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEW C TO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS Ui BBIABICHUS NOpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIE€NIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX IO OTHOIIECHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIE€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMLHMH B
pa3HbIX O00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHM, MCIOJb30BaTh NPUEMBI pe(IEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIM3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E pPE3YJIbTAaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULIUU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieluduyeckue st yueoHoro npeamera «buosorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMHU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS H
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CUTYyaIlUsiX, a TaK)Ke B PEaJbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeamMeTHble
pe3yNbTaThl IPEACTABIICHBI IO F0JIaM 00yUYEHUSI.

[IpenmeTHBIC pE3yNbTaThl OCBOEHUs yueOHOTO mpeamera «buomorus» ¢ 10
Kacce IO KHbI OTPaXaTh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApPTUHBI MUPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (DYHKIIMOHAIBLHON
IPAMOTHOCTH YEJIOBEKA IS PELICHMS )KU3HEHHBIX 3a/a4;

YMEHHUE PpaCKpbIBaTh COJEpPKaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oau3M (0OMEH BEeUIeCTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOpEryJsiius), YPOBHEBAasT OpraHU3aIlis KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTHUYECKUE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAs JIOrMa MOJICKYJIApHON Ouosorun), 3akoHbsl (I
Menpens, T. Moprana, H. U. BaBunoBa) u yuenus (0 neHTpax MHOrooOpasusi u
MPOUCXOXKIECHUS KyJIbTYpHbIX pacTteHuilt H. 1. BaBuiioBa), onpenensarb rpaHUIlbl
MX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHUE BJIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIO/IEHNE U
OMMCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJIECHUW, OpPraHU3alusl U IMPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIy HWCCIEAYyeMbIMA BEITUYMHAMH, OOBSICHEHUE TIOTYyUYCHHBIX



pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX TMOHSATHI, TEOPHM U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJENATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB M NPEBpAIICHUS SHEPIruu B KieTKe, (OTOCUHTE3A,
MJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOIO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yYMEHHE MPUMEHATh MOJyUYEHHBbIC 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecrieueHus O€30MacCHOCTH CBOErO 3/J0POBbS U 3JI0POBbS
OKPYKAIOILUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOIO MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonoruu OMOTEXHOJNOTUIH  JJII  PalUOHAIBHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE T€HETMYECKHE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKpeIllMBaHUE, CLEIUICHHOE Hacle0OBaHUe, COCTaBISATh CXEMBbI
MOHOTUOPHUIHOTO CKpPEIIMBAHUS IS TMpe/ICKa3aHus HACIETOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOIHATh JTAOOPATOPHBIE U NPAKTUYECKHE pabOThI, COOJIIOAATH
npaBuia mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOBOW MH(OpMaLUuU, HAYYHO-MOMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OuHoJOruwy,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[1aBaThb COOCTBEHHbBIE IMCbMEHHBIE U YCTHBIE COOOIICHMUS,
00001m1ast OMOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BATh TOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3yNbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
K1acce JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKHUX H
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OUONOrUHU, (DYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOTMYECKUX TEPMHHOB M TOHATHUM:
BU/I, TIOMYJISALIUS, TeHOGOH/, IBOJIONMS, ABMKYIIUE CUJIbI ((PaKTOpbI) IBOIIIOINH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



PKOCHUCTEMA, MPOAYUEHTbI, KOHCYMEHTBI, pPEAYyLEHTbl, LENU [UTAHUS,
HKOJIOTHYECKas upamua, OuoreoreHos, onocdepa;

yMEHUE Hu3aratb OWOJOrMYEeCKUe TeopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. Bbapa, uepenoBaHusi riaBHBIX HaIpaBICHUN U
nyteit aBomonuun A. H. CeseproBa, yuenus o Ouocdepe B. WM. Bepnaackoro),
OMPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAYYHOr'O MMO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U
OMMCAHUE KUBBIX CUCTEM, IPOILIECCOB M SIBJIECHUW, OpraHu3allds U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMUA BEJIMUYUHAMH, OOBICHEHUE IOJYUYECHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUM U 3aKOHOB, YMEHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJTYYE€HHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIAYIICHTOB,
OMOreOlIeHO30B U DKOCUCTEM, OCOOEHHOCTH NPOLIECCOB: HACJIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHJI000pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS HKOJOTHYECKUX (DAKTOPOB HA OpraHU3MBbI, MEepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMAaX, AHTPOIMOTCHHBIX HW3MEHEHUU B
AKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB M OHMOT€OXUMHUUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS Ui OOBSCHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SBJICHUU, JUI IIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HM C LEeJIbl0 o0ecredeHus: 0e30IacCHOCTH CBOErO 3J0pOBbS M 3J0POBBS
OKPY>KAIOLIUX JI0JIeH, COOTIOICHUSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOIHON cpejie, MOHMMAaHUE HEOOXOJMMOCTH MCIOIB30BAHMS JTOCTHXKEHHM
COBPEMEHHOU OMOJIOTHH JIJISl PALIMOHATIBHOTO PUPOA0IIONIb30BAHUS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJOTMYECKUE 3aa4H, COCTABIISTH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUsA);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE PpabOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYTI0BAHUEM;

YMEHHE KPUTHUYECKU OIEHHMBATh M HHTEPNPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIuu, HAyYHO-TIOMYJISIPHBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011128 6MOJIOTMYECKYI0 UHPOPMALIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgposbie
Ne i/m P KonrpoJubnsie | IIpakTnyeckn (g )
NMPOrpamMMbIl Bcero oOpa3oBaTe/ibHbIE
padoTsbI e padoThI
pecypchl
bubnnorexa [JOK
1 b 2 .
HOJIOTHA Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBbIe cUCTEMBI U UX OPTaHU3ALMS 1 bubmmorexa [JOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB M CTPOCHHE KIIETKH 8 1 bubmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 IK3HEAIEATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOxeHne 1 HTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubnuorexa IIOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTH M H3MEHUYHBOCTH 2 15 bubmuoreka [JOK
OpPraHH3MOB ’ https://m.edsoo.ru/7f41¢292
. Cenekiust opraHu3MoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHbIE
HaunMeHnoBaHue pa3aeoB U TEM nudposBbie
Ne i/m P Konrpoabnsbie | IlpakTuyeckne (uepp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Bbu6muoreka [JOK
1 1
OBomtoNHOHHAs OHONOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnmnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OKpy KaroIas cpeaa 5 1 buGnnorexa [IOK
P Py m pel https://m.edsoo.ru/7f41cc74
bubnnoreka [IOK
4 Coo011ecTBa M DKOJIOTMUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

ITPOTPAMME




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB
IIpakTH4eckue
DJIeKTPOHHbIE U (PPOBBIE
padoThl, B TOM
o0pa3oBaTe/ibHbIE
yuciae (ITP) u
: pecypchbl, B TOM YHCJIe
JadbopaTopHbIe suxeoypokn (BY) ¢
padorsl (JIP) ¢
Ne i/l Tema ypoka KoHTpoabHbIE ucnoJan3osanuem 11O
Bceero HCI0JIb30BAHUEM
padoThbI «IBPHKa» MOOHIBHOTO
O «IBpuka» .
HHTErPUPOBAHHBII
MOOMJILHOTO N
. MYJIbTHMETHITHBIT
"HTerpHpOBaUHHHu" KoMmIuiekca ¢ 3D
MYJIbTHMeTUITHBIT .
BU3YyaJIu3anueit
KoMmILiekca ¢ 3D
BU3YyaJIU3an e
bu6mmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS KUBOW TTPUPOJIBI.
[TpakTrueckas padora Ne 1
2 «Vcrionp30BaHue Pa3IMUHBIX METOJ0B 1 0.5 bubmuorexa LIOK
' https://m.edsoo.ru/863e6122
P U3YYEHUH OMOTOTUYECKUX
00BEKTOBY
3 buonornyeckne cUCTEMEL, IIPOLECCCHI U 1 Bbuoauorekxa I_[OK
UX U3yYCHHE https://m.edsoo.ru/863e6564
4 XuMH4YecKuii cocTaB KiIeTku. Bomga n 1 bu6mmoreka [IOK
MHHepaJIbHbIE COJH https://m.edso0o0.ru/863e674¢
[Ipocmotp BHIEOYpOKa
MIPOTrPaMMHOTO




oOecnieueHus «IBPUKa»
«DyKapHOTHUYECKasl KIICTKa»

5 benku. CoctaB u cTpoeHue 6eIKoB Bubmiorexa LJOK
https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKUE bubmuoteka [JOK
karanusatopsl. JlabopaTopHas padora No https://m.eds00.ru/863e6b72
. 0.5 [IpocMoTp BUIEOYpOKa
6 I «M3yueHne KaTamuTU4eCKOn
MIPOrPaMMHOTO
aKTUBHOCTH (DepMEHTOB (Ha mpumepe obecrieuenus «IBpHKa»
aMHJIa3bl WM KaTalla3bl)» «DepMEHTH
bubnnoreka [IOK
https://m.eds00.1ru/863e6870
[Ipocmotp BHIEOYpOKa
7 Yraesoapl. JIunuasl TpOTPaMMHOTO
obecrieyeHust «IBPUKa»
«IIpocthie peakuuu ass
OTIpeIeIICHUS
YTJIE€BOJIOB.JIUMTUIOB)
bu6nmoreka [JOK
https://m.edsoo.ru/863e6d5¢
[IpocMoTp Buaeoypoka
8 Hyxneunossie kucnotsl. AT® IIPOrPaMMHOI0
obecrnieueHus «IBPUKa»
«Cunre3 AT®. Pons ATO
B aKTHUBHOM TPAHCIIOPTE
9 HcTopust 1 METOABI N3yUEHUS KIETKH. Bu6nmorexa [{OK
Kierounas reopust https://m.edsoo.ru/863e6e88
10 Knerka kak neinocTtHas )XuBasg cUCTEMA
11 CrpoeHue 3yKapuoTUYECKOMN KIIETKHU. 0.5 bubanorexa [IOK

JlabopaTtopHnas pa6ota Ne 2 «3yuenue
CTPOCHUS KIIETOK PACTEHUH, KUBOTHBIX,
rpuOOB U GaKTepuil 0] MUKPOCKOIIOM

https://m.eds00.ru/863e6110
https://m.edsoo0.ru/863e716¢
[IpocMoTp BuacOypoOKa




Ha rOTOBBIX MHUKpPOIIpCIIapaTax U ux
OITMCAHHCEC>)

MIPOTPaAaMMHOTO
obecrieueHus: «IBPUKa»
«Knerounas creHka u

CTPYKTYpa»
Bbu6nuoreka [JOK
12
ObmeH BemECTB WM MeTaboMI3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
https://m.eds00.ru/863e7¢98
13 dotocunte3. XeMOCHHTE3 Llpocmotp Bracoypoka
MIPOrPaMMHOTO
obecrieueHns « IBPUKay
«DotocuHTE3)
. bubnnoreka [IOK
14
JuepreTeckuii obmen https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN IMKI KISTKU. [lenenune
KieTku. Muto3. JlabopaTopnast pabota
15 Ne 3 «HabGnromerne MuTo3a B KIIETKAaX 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peakius MaTpuaHOTO bubmnorexa [JOK
CHHTE3a https://m.edsoo.ru/863e¢796¢
bu6mmoreka [IOK
1 T —
7 paucs — GuocumTes Genka https://m.edsoo.ru/863e796¢
18 Hexnerounsie GopmMBbI )KU3HU — BUPYCHI Eﬁgﬁ%ﬁiﬁiiﬁi 86367540
19 @OpMBI pa3sMHOXKEHHS OPIraHU3MOB bubnnorexa [JOK

https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831e
[Ipocmotp BHIEOYpOKa
MIPOTPaAaMMHOTO
obecnieyeHus: «IBpUKay




«Mutos»

bu6mmoreka [JOK
https://m.edsoo.ru/863e7{4a
[IpocmoTp BHIEOYpOKa

20 Meiios
MIPOrPaMMHOTO
obecnieueHUsT « IBPUKaY
«Metio3»
OO0pazoBanue 1 pa3BUTHE TIOJOBBIX
KJIeTOK. OIJI0I0TBOpPEHHE. Bt LOK
21 JlaGopaTtopHnas padora Ne 4 «M3yuenue 0.5 HOJIHOTCKA
patoprasi p Y https://m.edsoo.ru/863e81b6
CTPOCHUS TOJOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
22 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB Bubmzorexa LHOK
https://m.edsoo.ru/863e8436
23 I'enernka — HaykKa O HacCJICACTBCHHOCTHU Buoauorekxa ]_[OK
U U3MEHYHMBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJICTOBAHUS
24 pu3HaKoB. MoHOrubpuHOE bubmorexa LIOK
https://m.edsoo0.ru/863e8878
CKpEIIMBaHHE
)5 Jurubpunnoe ckpenBanyue. 3aKoH bubnnorexa [JOK
HE3aBHUCHUMOT'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE Hacle0BaHUE TIPU3HAKOB.
JlaGopatopHnas pabora Ne 5 «M3yuenue
pe3yJIbTaTOB MOHOTUOPUTHOTO U Bu6mmorexa [[OK
26 0.5
JTUTHOPHUIHOTO CKPEIUBAHUS Y https://m.edsoo.ru/863e8c60
Jp0o30(hUIIBI HA TOTOBBIX
MUKpOTIpenapaTax»
27 I'enetnka nona. HaciaemoBanue Bbubnuorexa LIOK

MMPU3HAKOB, CHICIIJICHHLIX C ITOJIOM

https://m.eds00.ru/863e8c60




NsmenunBocth. HenacnencrseHuas
W3MEHYHMBOCTH. JIJabopaTopHas pabota

No 6. 3yuenne MoauuKarimoHHON bubmunoreka LJOK
28 1 0.5
W3MEHYMBOCTH, IIOCTPOCHHE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psi/Ia U BapUAIIMOHHOM
KpHUBOI»
HacnencrBenHas 13MEHYHUBOCTD.
29 Jlabopartopnast pabota Ne 7. « AHanu3 | 0.5 bubimoreka IIOK
MyTalud y Ip0o30(HIBI Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bu6mmoreka [{OK
r 1
30 creTiia Aertopeia https://m.edsoo.ru/863e8d78
PesepBHbIii ypok. O6001IeHNE TTO TeMe
31 «HacneacTBeHHOCTh U U3BMEHUYHUBOCTD 1
OpPTaHU3MOB»
bu6nmoreka [JOK
https://m.edsoo.ru/863e9214
32 Cenekuus Kak HayKa v IIPOLIECC 1 IpocmoTp BuzcOypOKa
MIPOrPaMMHOTO
obecrieueHnss « IBpUKay
«I'nbpuanzanus»
1 MeToAbI U TOCTYIKEHUS CEJIEKIINH | bu6mmorexa [IOK
pacTeHUi U )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHosorus Kak oTpacib 1 Bubnuorexa LIOK
MIPOU3BOJICTBA https://m.edso0.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME




11 KIIACC

KoanuyecTBo 4acos

IIpakTHYeckue
5 IIpakTyeckue padoTsl,
Pa0OTEI, B TOM B ToM yucJie (IIP) n
yucie (ITP) n
5 JabopaTopHbie padoThl
na60paT0§;me (IP) ¢
Ne i/mm Tema ypoka KoHTpo/ibHbBIE pabots1 (JIP) ¢ ncnojn3osanuem 11O
Bceero HCIO0JIb30BAHUEM
padoThbI «IBPHKA» MOOUIBHOTO
MO «9Bpuka» .
HHTErPUPOBAHHBbIH
MOOMJILHOTO N
_ | MyJabTHMeIHIHBII
"HTerpnpOBa“HHblu" KoMIuiekca ¢ 3D
MYJIbTHMETHITHbII N
BU3YyaJIu3alueit
KoMmIiekca ¢ 3D
BHU3yaJM3anuen
DBOJIIOLUS M METOBI €€ U3yUEHUS 1 bubmmorera [IOK
H a y https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHS NpeacTaBleHu 00 1 bubnuorexa [JOK
SBOIIOLUA https://m.eds00.1u/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOIOLIA https://m.edsoo.ru/863e9cle
[Tonynsmust Kak 37eMeHTapHas eAuHUIA
4 BUJa ¥ 3BomoIuH. JlaboparopHas padora | 0.5 bubmuorexa [JOK
Ne 1 «CpaBHeHuHe BUIOB 11O ' https://m.eds00.ru/863e99¢6
MOP(}OTOTHUECKOMY KPUTEPHIO»
5 JIBrOKy1IHMe CUITbI (3J1€MEHTapHBIC | bubnuorexa [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e¢9da4
bu6mmoreka [{OK
6 EcrecTBennbIit 0T00p 1 ero popMbl 1
p Gop https://m.edso0.1ru/863e9¢d0




Pe3ynbTaTel 3BOMIOLMY:
MPUCTIOCOO0JIEHHOCTh OPTaHNU3MOB U
BH1000paszoBanue. Jlaboparopnas padora

bu6mmoreka [IOK

7 0.5
No 2 «Onmcanne nmpucrnocoOJeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma U €€ OTHOCUTEIbHOIO
XapakTepa»
8 Hamnpasnenus u myTu Makpo3BOJIIOIIUN bubnmorexa [JOK
P Y P H https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIOINN
10 HcTopus xu3HU Ha 3emiie U METO/bI €€
W3yUYeHUS
1 ['unoTe3bl NPOUCXOKACHUS JKUZHU Ha bub6nuorexa LIOK
3emuite https://m.edsoo.ru/863ea5a6b
12 Pa3zButue xu3Hu Ha 3emie Mo 3pam 1 bubnnorexa [JOK
rnepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOLUN
PacTUTENBHOTO U JKUBOTHOT'O MHUpA. BuG 1OK
nonrorTeka
13 [Tpaktuueckas padora Ne 1 «M3ydenue 0.5
p p ?,/ https://m.edsoo.ru/863ea8bc
HCKOIIAEMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIUSIX)»
14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeJI0OBeKa (AaHTPOTIOTEHE?) bubmorexa OK
P https://m.edsoo.ru/863eac2c
16 JIBrokymme cuitbl ((pakTophl) bubnuorexa [JOK
aHTPOIIOreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINM IBOJIIOIMA YEJIOBEKA
18 YenoBeueckue packl U IPUPOIHbIE bubnnorexa [JOK




ajalrTanyuy 4€JIOBCKa

https://m.edsoo.ru/863eaeca?

PesepBubiil ypok. O600111€HIE IO TEME

19 «BO3HUKHOBEHUE U PA3BUTHE KU3HHU HA
3emie»
20 DKOJIOTHSI KaK HayKa
71 Cpenbl 0OUTaHUS U YKOJIOTUYECKUE bubnuoreka [JOK
(bakTopbI https://m.edsoo.ru/863eafec
AbGuoTtnueckue daktopsl. JlabopaTopHas
paborta Ne 3. «Mopdomoruueckne
” 0COOCHHOCTH PAaCTeHHI U3 Pa3HBIX MECT 0.5 bubmuorexa [JOK
obutanus». JlabopaTopHas padora Ne 4. https://m.edsoo0.ru/863eb10e
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa»
bu6mmoreka [IOK
23 broriecie daxrops: https://m.edsoo.ru/863eb348
DKOJIOTrHYeCKHEe XapaKTePUCTHKU
24 nomyssiiun. [Ipaktudeckas pa6ora Ne 2 0.5
«IToacU€T MIOTHOCTH MOIYJISALMN Pa3HbIX
BUJIOB PacTEHUIN»
bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a
[Ipocmotp BHIEOYpOKa
25 CoobmiecTBa OpraHu3MoB — OHOIICHO3 MIPOTPaMMHOTO
oOecnieueHus «IBpUKay
«DKOJIOTUYECKUE
MIAPaMUIBDY
26 DKOJIOTHUECKUE CUCTEMBI (3KOCHCTEMBI) bu6mmoreka [{OK

https://m.edsoo.ru/863eb46a
IIpocMoTp BUAEOYpOKa




IIPOrPaMMHOI0
obecnieueHus «IBpUKa»
«IToTok sHepruu B
9KOCUCTEME»

OCHOBHBIEC TOKA3aTCIN SKOCUCTEMEL.

bu6mmoreka [{OK
https://m.edsoo.ru/863ebSfa
IIpocmotp BUIEOYpOKa

27 Dkonoruueckue nupamuipl. CBoiicTBa
MIPOrPaMMHOTO
skocucteM. Cykueccus
obecrieyeHus: « IBpUKa»
«enu nuTaHus»
[IpocmoTp BHUIEOYpOKa
MIPOrPaMMHOTO
28 [Ipuponubie 3K0CHCTEMBI poTp
obecrniedeHus « IBPUKa»
«O3epa»
[IpocMoTp Buaeoypoka
MIPOrPaMMHOTO
29 AHTPOIOTE€HHbIE SKOCUCTEMBI PoTp
obecniedeHus «IBPUKa»
«IIpyns»
bu6mmoreka [JOK
https://m.edsoo.ru/863ebbSe
30 buocdepa — rinobanpHas sKOCHUCTEMA [IpocmoTp BusEOypOKa
3emin MIPOrpPaMMHOTO
oOecnieueHus «IBpPUKay
«O30HOBBII CIION»
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK
ounochepsl https://m.edsoo0.ru/863ebd 16
32 YenoseuecTBo B Orochepe 3emnn [IpocMoTp Buaeoypoka

POrPaMMHOTO
obecrieyeHus: «IBpUKa»




<<3an$I3H€HI/IC BO3ayXa»

CocyuiecTBoBaHUE IPUPOJIBI U

bu6nmoreka [JOK

33 YEII0BEYECTBA ! https://m.edsoo.ru/863ebale
34 PezepaHblil ypok. O6001€HNE TEMBI |
«Co0011ecTBa ¥ 3KOJIOTUIECKHE CUCTEMBDY
OBUIEE KOJIMYECTBO YACOB I10 34 75

I[TPOTPAMME
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