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INOACHUTEJIbBHAS 3AIINCKA

ITpu pa3paboTke NporpaMMel 1o OHUOJOTUM TEOPETHUECKYIO OCHOBY ISl ONpENEIeHUs
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHUS,
pe3yibTaToB O00y4YeHHs U TpeOOBAHUM K YPOBHIO IOJArOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPETHETO
oOmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O criennpuke OUOJIOrHH,
e 3HaUCHWM B TTO3HAHWUH >KHUBOU npupoasl H oOecrieueHuu CYHICCTBOBAHUA 4YCJIIOBCUCCKOI'O
obmectBa. CornacHo Ha3BaHHBIM IOJI0XKEHUSAM, OIIPE/IeJIEHbl OCHOBHBIE (DYHKIIMH IPOTrPAMMBI 110
Ouosioruu u €€ CTpyKTypa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTerun 00y4eHus,
BOCIIUTAHUSI W Pa3BUTHS OOYYarOIIUXCSA CpeACTBaMU ydeOHOro mpeamera «buomorusy,
ompesiessieT 00s3aTebHOE TPEJAMETHOE COJCpIKaHHe, €ro CTPYKTYPY, paclpeieieHUE 10
paszmesnaM M TeMaM, PEKOMEHIYEMYIO IOCIIEA0BATEIbHOCTh M3YUYEHHsI YyU4eOHOro Marepuania
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00YUYarOIIUXCS.

B mporpamMe mno OHONOTMH TakKkKe YYUTHIBAIOTCA TpeOOBaHMUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METAINpPEJAMETHBIM U MPEAMETHBIM pe3yJbTaTaM o00y4deHus B (POPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON J1€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0YUYarOIIUXCS 110
OCBOCHHIO COJICPIKAHUS OMOJIOTHIECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
IIPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpUEHTAlMi  JINYHOCTH, OSKOJOTMYECKOr0  MBIIIIECHUS,
IpeACTaBICHUNH O 370pOBOM o0OO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoHoit cpene. [loaTomy Hapsay ¢ U3ydeHHEM O0IIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHMM HBBIX CHCTEM pPa3HOTO paHra M CYIHOCTH OCHOBHBIX IPOTEKAIOIIHUX B HHUX
IIPOLIECCOB B IPOrpaMMe MO OMOJIOTHH y/I€JI€HO BHUMAHHUE UCII0JIb30BAHUIO MTOJITYYE€HHBIX 3HAaHUN
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH 1€JIeCO00pa3HOro MOBEICHUS B OKpYKarollel NMPUpPOIHON cpese,
aHaJIM3a BIMSHUSL XO3AHMCTBEHHOM [EATENbHOCTH YEJOBEKAa Ha COCTOSIHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMs K NPUKIAJHOW HAINpPaBICHHOCTH y4eOHOTrO
npeaMera «buosorus» MpoaUKTOBaHO HEOOXOIUMOCTHIO 00€CNeUeHUs YCIOBHUM Ui pelIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dopMupoBaHHe Yy OOYYarOIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K M3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero o0Iiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydaloOIIUXCsl MPEICTABICHUNH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS UIs: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
JKHN3HH, DKOJIOTHYCCKOT'O MBIIIJICHHA, HEHHOCTHOT'O OTHOIMICHUS K JKUBOU npupoac U 4CJIOBEKY.



bosbiioe 3HaueHwe OWOJOTMS MMEET TakKe [Uld PpEIIEHUS BOCIMTATENIBHBIX U
Pa3BUBAIOIINX 33]a4 CPEAHETO OOIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
Ouosornu obecneunBaeT ycaoBus s (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U MH(QOPMAIMOHHBIX HABBIKOB, JCTETHYECKOH KyJIbTYyphbl, CHOCOOCTBYET MHTErpanuu
OMOJIOTMUYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢bu3uku, xumMuu U reorpadun. HazBanHble MONOXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeamMera
«buonorus» coctaBuIM OCHOBY JUIsl OTIPEACTICHUS IOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
COJIepKaHus, IPEACTaBIEHHOr0 B IpOrpaMMe o OHOJIOTHH.

OT60p conmepkanust yaeOHOTO TpenaMeTa «buosiorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECS AOKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBbIC I (HOPMHUPOBAHKS OOIICH KYJIbTYPHI, ONMPEICISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBI COJICPIKAaHUS, KOTOpPBIE CIIy’)KaT OCHOBOW Juisi  (hOPMHUPOBAHUS
MPEACTABICHHH O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpPa H IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OMOJIOTHYECKOro 00pa3oBaHUs.

CtpykTypupoBaHuE€ COJEpKaHUs Yy4eOHOro MaTepuajia B IporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUYUTENBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMU U SBOJIONH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIEIEHBI CIAEAYIONINE coAepxKaTelbHble TuHuu: «buonorus
Kak Hayka. MeTojpl HaydHOro Mo3HaHus», «KieTka kak Ounosorudeckas cuctemMay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpasue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU TIPUPOJIBD», «IKOCUCTEMBI U MPUCYIITE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHHE
00y4JaromuMHUCS 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3aIllMi IKHBBIX CHUCTEM
pasHoOro paHra u npuoOpeTeHre YMEHH MCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JeHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIbI U PELLICHUS PAa3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
obecreunBaeTcs pelieHrueM CIeIyIOIUX 3a1au:

OCBOCHHE OOYYaIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIaX, CIY’KallMX OCHOBOM jsi (OPMHUPOBAHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJAaX HAay4yHOIO ITO3HAHUS,
CTPOEHUH, MHOT000Opa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTUH;

(bOpMHpOBaHHC y 06yqa10u1nxc51 MO3HABATCIIbHBIX, WHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B IMponecce aHajin3a JaHHBIX O IMYTAX pa3BUTUS B OHoI0ruu HAaYYHBIX B3IJIAA0B,
uaeu u MoAXO0J0B K U3YYCHHIO JKUBBIX CUCTEM PA3HOI'0 YPOBHA OpraHU3allnuu;

CTaHOBJIEHHE Yy oOydJarommxcsi oOmell KynbTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHMBATH SIBICHHS OKPYXKAIOIEro MUpA YKUBOW MPHPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopmMupoBaHHEe y O0YYAIOMUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYECHHE OMOJOTHYECKHUX
3HAHWW B MPAKTUYECKON MESITEIbHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHA;



BOCIIUTaHHE YOCKICHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM YKHBOUM MPUPOIBI,
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOJTIOICHHUS STHUSCKUX HOPM IPH MPOBEICHUU
OMOJIOTNYECKHUX MCCIICIOBAHUM;

OCO3HaHUE 1IEHHOCTH OMOJOTMYECKUX 3HAHUM JIJISl TMOBBIIICHUS YPOBHS 3KOJIOTMUYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHWUM M YMEHHWH B MOBCETHEBHOW JKMU3HU IS OICHKH
MOCJIECTBUIA CBOEW JEATENILHOCTH IO OTHOUIICHUIO K OKpYXKaromed cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00IeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorusy, u3ydaemas Ha 6a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW OO0JacTH

((ECTCCTBGHHO-HaquBIG MPpEaAMCTBD?.

Jlnst u3yueHust Onosoruv Ha 6a30BOM YPOBHE CpeiHEro o0IIero o0pa3oBaHusi OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosorusi kKak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMHU, TEXHUUECKUMH U JPYTUMHU
€CTeCTBEHHBIMH HaykaMu, (uiocoduei, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouoioruu B

bopMHUPOBaHUH COBPEMEHHON HAy4YHOW KapTUHBI MuUpa. CucTtemMa OMOJOTUYECKUX HAYK.

Mertoap! TO3HAHUSI )KUBOU MPUPO/IbI (HAOIOIEHNE, DKCIIEPUMEHT, OIMCaHUe, U3MEPEHHE,
KJaccu(UKaIus, MOJICTUPOBAHHE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoncTpanum:
IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOJIBI».

JlaboparopHble U NpaKkTUYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcnonp3oBaHuE pPa3NMYHBIX METOIOB MPH HW3YYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 UX OPraHU3aI U,



JKuBbie cuctembl (OMOCHCTEMBI) Kak MpEeAMET Hu3ydeHus Omosioruu. OTIUYHE KUBBIX
CHCTEM OT HEOPTaHUYECKON TIPUPOJIBL.

CpoiictBa OwocucTeM W WX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMud OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIIETOYHbIM,  TKAHEBbIM, OPraHU3MEHHBIM,  IMONYJSIHUOHHO-BUIOBOM,

9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabauiel u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «YPOBHU OpraHHU3allMH >KUBON
PUPOIBI».

Ob6opynoBanue: moaens Mosiekybl JJTHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUHN COCTaB KIJICTKH. XHUMHUYEeCKHue QJICMCHTBI: MAaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Boga n MHUHCPAJILHBIC BEIICCTBA.

qDYHKIII/II/I BOAbI U MI/IHepaJII)HI)IX BCIICCTB B KIICTKC. HOI[IIGp)KaHI/Ie OCMOTHYCCKOTI'O
OastaHca.

benxu. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumele
U 3aMCHHMMbIC AMHHOKHCIIOTHI. AMHWHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYPbl O€IKOBOM
MOJICKYJIBI (TICpBUYHAs, BTOPUYHAS, TPETHYHAS W YCTBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIMN OETKOB.

®depMmeHTHl — Ouonoruyeckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. OTiuuus  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrneBojabl: MOHOCaXapu bl (TIII0K03a, pud03a U 1e30Kcuprd03a), Tucaxapuisl (caxaposa,
JIaKTO3a) W TMOJNMcCaxapuibl (Kpaxmal, TJIHKOTeH, MeToNo3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochonununael, crepounbl. ['mapodunbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JIMIHUIOB Kak
HCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsl: JJTHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukiuu JJHK. Crpoenne n ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u

byHKINN.

I_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TCOpUA — HPUMEP BSaI/IMO,Z[CfICTBI/IH Hﬂeﬁ u
q)aKTOB B HAYYHOM ITO3HAHUH. MeTOJIBI HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OO1ue mpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
memOpaHna, mosiekynbl JIHK kak renernueckuii anmapar, cucteMa CUHTe3a OeJka.



Tunsl KkIeToK: H3ykapuoTHyeckas W Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
MPOKapUOTUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHUOTHUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, UX (DYHKIIHU.
[Tnazmatnueckass memOpana, e€ cBoiictBa M (yHkuuu. lluroriazMa u €€ OpraHoMJbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOM/Ibl KJIIETKU: MUTOXOHIPUH, ITacTUAbL. [Iporcxoxnenne MUTOXOHAPUH U TutacTuA. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKU. DyHKIIMN OpraHoN10B KJIETKU. BriroueHus.

Snpo — perynasTopHblii LeHTp kieTku. CTpoeHue sipa: saepHas 0001049Ka, Kapuoriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.
JdemoHcTpamum:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. llneiinen, P.Bupxos, [x. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

/lnarpammsbl: «Pacrpenenenyie XMMHMYECKUX JJEMEHTOB B HEXKHMBOM  IPHUPOAEY,
«Pacnpenenenne XuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabmuuer u cxemsl: «Ileprognueckas Tabiua XUMHUYECKUX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BObI», «buocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekyinslt AT®», «CTtpoeHune 3ykapuoTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENBHOM KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETK», «Y TIIeBOJbD, «JIUunuasn».

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, O0OpyJAOBaHHWE JIsi TPOBEACHHS HAOIIOJCHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble ¥ IpaKTHYeCKUEe padoThI:

JlaGoparopHasi pabota Ne 1. «M3yyeHne KaTalUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopHass pabGota Ne 2. «lM3ydyeHue CTpOeHHUS KIETOK pPACTCHHH, >KMUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ' KuzneaeaTeJbLHOCTh KJIECTKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccuMWIIMS  (TUIACTUYECKH OOMeH) U
JUCCUMUIIALIUSA (SHEPreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Pob
3aKOHOB COXPaHEHHsI BEIIECTB ¥ SHEPTHH B TOHUMAHUH METa00IM3Ma.



Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbii. Poibs pepMeHTOB B 00MEHE
BEIIECTB M MTPEBPAIICHUH YHEPTHH B KIICTKE.

®otocunte3. CeroBass W TeMmHOBas ¢a3pl (oTocuHTe3a. Peakuuu (orocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpeibl Ha GOTOCHHTE3 U CITOCOOBI TIOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMOoCHHTe3. XEMOCHHTE3UPYIOIIHe OaKkTeprH. 3HAUCHUE XEMOCHHTE3a JUIS JKU3HH Ha
3emite.

OuepreTndyecknii oOMeH B  KieTKe. PaciieruieHue  BEIIECTB, BBIJCICHHE H
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTanbl dHEpreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. KucnoponHoe oOkuciaeHHE, WIM  KIETOYHOE  JbIxaHue. OKUCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumm wmarpuynoro cuHre3a. [enermueckas wuHpopmarms u JIHK. Peamuzanus
TeHeTUYEeCKON HH(popMaIKu B KieTke. ['eHeTuYecKuid KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopus otkpbiTHs BHUpycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMSI W >KU3HEHHOTO ILMKJIa BUPYCOB. bakrtepuodaru.
bonesnu pactenwuii, )KUBOTHBIX U YENIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nummyHonedunnra
yenoBeka (BUY) — Bo3oymaurens CIIM/la. OOpaTHasi TpaHCKPHIIIMS, peBEpTa3a W WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00I€BaHHIA.

JdemoHcTpamum:
IMoptpetsr: H. K. Konsuos, /1. 1. Usanosckuii, K. A. Tumupsses.

Tabanisl u cXeMbl: « THIIBI ATAHUS, «MeTaboau3my, «MuToxoHApUSS»,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenne IHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbld 1mKi Bupyca CIIM/la, OGakrtepuodaray,
«Permmukanust JJTHK».

Ob6opynosanue: Moaenu-anmiukauun «Y apoenue IHK u Tpanckpunuus», «bruocunres
Oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. PazMHo:KeHHE U HHIUBUAYAJbHOEC PA3BUTUEC OPraHU3MOB.

Knerounslii nmki, wiaM >KU3HEHHbIM LUK KieTku. Mutepdaza u mmros. I[lpoueccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakunss marpuyHoro cuutesa JHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. J[MIMIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIC
Habopel. XpoMaTuabl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHS U WHAWBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune knetku — Muto3. Ctaguu muto3a. [Iporeccsl, mpoucxoasiine Ha pa3HbIX CTAAUSIX
MHUTO3a. BUOTOrnYecKu CMBICII MUTO34.



[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl  pa3MHOKEHHSI OpPraHU3MOB: Oecroioe u mosnoBoe. Buael  Oecrmonoro
pasMHOXKEHUs: JeJICHUE HAaJABOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CeJIeKLIUH.

ITonoBoe Pa3MHOXKCHHUEC, €I'0 OTIIMYUA OT Oecmooro.

Meito3. Cranuu Mmeiiosa. IIporeccel, mpoucxonasmue Ha craausx Meiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAaYEHUE MEi103a.

I"ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KIETOK Y *KUBOTHBIX. [1010BBIE XKee3bl:
CEeMEHHUKU M suYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KIETOK — raMmer (CrepMaTo30uf,
ANWLEKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTPOCHMs SAHLEKIETOK MU
cunepmaro3onioB. OmionorBopenue. [laprenorenes.

NunuBunyanbHOe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTUSI Y IMO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpyJsius,
opranorene3. [ToctamOproHaIbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOIO paCTEHUS: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHA.

JdemoHcTpaumnu:

Tabauie! u cxembl: «@opMbl pa3MHOKEHUST OPraHU3MOBY, «J[BOHHOE OIJIOIOTBOPEHHUE Y
I[BETKOBBIX PaCTeHMI», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «/lenenue kineTku GakTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBI», «KimeTouHbld mukimy, «Perumkarus
JHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
U yenoBekay, «OCHOBHBIE CTaJAMHU OHTOTCHE3a.

OO6opyoBaHue: MUKPOCKOI, MUKporpenaparsl «CrepMaTo30ubl MIEKOTUTAIONIETOY,
«SlinexkieTka MIEKOMUTAIIEroy, «KapuoknHes B KJIeTKaxX KOpeIlKa JTyKa», MarHUTHAsI MOJIEJTb-
anmuikanus «Jlenenue knetku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaboparopHas pabota Ne 3. «HabmroneHne MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka Ha
TOTOBBIX MUKPOTIpETapaTax.

JlabopatopHas pab6ota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HacsieacTBeHHOCTD M H3MEHYMBOCTh OPraHU3MOB.



[Ipenmer u 3agaum reHeTuku. VcTopusi pa3BuUTUS T€HETUKU. Poib HUTONOTMM M
SMOPHOJIOTHH B CTAHOBJICHUW T€HETUKH. BKIIa pOCCHICKUX U 3apyOS)KHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroabsl TeHeTHKU (THOPUIOJOTUYECKUM, UUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TTOHATHS. [ eHeTHYeCKass CUMBOJIMKA, HCTIOIb3yeMas B
CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH  HACJENOBaHUS  IPU3HAKOB,  yCTaHOBJIEHHble [ MeHnenem.
Mounoru0puaHoe ckpenuBanue. 3akKoH equHOo00pasusi THOPUI0B MMepBOro mnokosenus. [IpaBuio
JOMMHHMPOBaHMsI. 3aKOH pacllEeIUIeHUs Ipu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HAcJeIOBaHUS  MPU3HAKOB.
[{uTOoreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeICHHs TEHOTUIIA OCOOU.

CueruieHHOe HacleqoBaHuWe mnpu3HakoB. Pabora T.Moprana 1o cHEIIEHHOMY
HACJIEIOBaHHIO TeHOB. HapyliieHue clienieHus reHoB B pe3yibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThbI.

I'eneTuka momna. XpOMOCOMHOe OIIPCACIICHUC I10JI1a. AYTOCOMLI " ITOJIOBBIC XPOMOCOMBI.
I'omorameTHbIE U TeTepOoraMeTHbIC OPraHU3MBbI. HaCJIeZIOBaHI/IC IMPU3HAKOB, CHCIUVICHHBIX C
IIOJIOM.

N3meHunBOCTh. BUbl N3MEHUNBOCTH: HEHACJIEICTBEHHAs U HAcJIeACTBEHHAs. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOAM(PUKALMOHHON HM3MEHYMBOCTH.
Bapuanvonsslil psa u BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, My reHOTUIIMYECKAs, 3MEHUUBOCTh. KoMOMHATHBHAS N3MEHUYHUBOCTb.
Meiio3 u monoBOM mporecc — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccugukanus MyTanuid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
IPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMYECKUX DPSIIOB B HACJIEICTBEHHOMN
n3menunsocty H. M. BaBuiosa.

BHCHI[epHaSI HaCJICIACTBECHHOCTb U U3BMCHYNBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOABI TE€HETHKH YEJIOBEKa:
TeHEAJOrNYeCKUii, OJM3HELOBBIH, NMTOT€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJISPHO-
reHeTndecknii. COBpPEMEHHOE OINpeJeNieHHe TEHOTHIA: MOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMpOBaHUe, B ToM uucie ¢ nomomsio IIIIP-ananu3a. HacnenctBeHHble 3a0oneBaHMs
YeJIoBeKa: TeHHble Oone3HH, OONE3HHM ¢ HACJIEACTBEHHOW IPeIpacIosIOKEeHHOCTHIO,
XpoMocoMHble Oosne3Hu. ComaTHueckue U TeHepaTuBHble MyTauuu. CTBOJIOBBIE KJIETKH.
[TpuHIMIIBL 370pOBOTO 00pa3a KHU3HH, TUATHOCTHKH, MPO(UIAKTHKYE U JICUSHHUS] TeHETHIECKIX
Oone3nell. MeaMKO-TeHeTHUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHHUE MEAULMHCKOW TE€HETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETHIECKUX 3a00JIeBaHU YeTI0BEKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.



Tabnuibl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHHSI M €ro ITUTOTEHEeTHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunbOpumnoe ckpenmBanuey, «l{uToOTHMYECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS,
«Meiio3y, «B3anMoielicTBUE allIeIbHBIX T€HOBY, «I €HEeTHUeCKuEe KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBaHMS, CIEIUICHHOTO C IOJIOM,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHunBOCTHY», «MoaudukarmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «['eHeTHKa rpymnm KpoBu», «MyTamuoHHas
U3MEHYUBOCTEY.

O6opynoBanue: MoAenu-anminkauun «MoHoruopuaHoe ckpeuuBanuey, «HemnomnHoe
JOMHHHUpOBaHHEY», «/lurunbpumaHoe ckpemmBanue», «llepekpEcT XpoMocoM», MHKPOCKON U
MuKpornpenapar «/[pozodunay (Hopma, myranuu GOpMbl KPbUIHEB U OKPACKH Tea), repOapuit
«I"opox moCceBHOW».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToB MOHOTUOPUIHOTO U JUTHOPUTHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOITPEIIapaTax».

JlaboparopHast padota Ne 6. «M3ydeHre MOIUPUKANMOHHON N3MEHUYNBOCTH, IIOCTPOCHHE
BapUaIMOHHOTO PsiJia ¥ BAPHAIIMOHHOM KPUBOW.

JlaGoparopuass pabGora Ne7. «AHanmu3 wMyTauuid y JApo30QHIbBI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[IpaxTuueckas padora Ne 2. «CocraBiieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuusl Kak Hayka M IpoLecc. 3ap0oKJIE€HUE CENEKLIUU U AoMecTuKauus. Yuenue H.
. BaBuioBa 0 LEHTpax HPOMCXOXKJIEHUS W MHOrooOpasus KylbTYpHBIX pacTeHMid. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MacCcoBbIi M MHIUBUAYATIbHBIA OTOOPHI B CEIEKIMH
pacteHuil u xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoICTBEHHOE CKpeIUBaHUEe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX TUHUN. ['eTeposuc, unu rudbpunnas cuia. Hepoactsennoe
ckpemuBaHue — aytOpuauur. OtpanénHHas ruOpuausanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 W TOJy4YeHHE TMOJUILUIONI0B. JIOCTH)KEHUsl CeJIeKIMM PAcTeHUH, XHUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorusi kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTalbl CO3/IaHUA
pexomOuHanTHOM JIHK u Tpancrenneix opranusmoB. Knerounas umxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiioHMpoBaHHE BBICOKOIIPOIYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYEeCKHMe M dTudeckue mnpobiaemsl. MO -
TFeHETHYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalllH:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. 1BaHOB.



Tabnauiel 1 cxembl: kKapTa «LIeHTpBl MPOMCXOXKAECHUS U MHOrooOpasus KYyJIbTYpPHBIX
pactenuit», «llopoabl mTOMalIHUX KUBOTHBIX», «CoOpTa KYJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborel akamemuka M. . UBanoBay, «llomummonmus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHME: MYJISDKU TIJIOJIOB U KOPHEIIJIONOB JUKUX (POPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX035IHCTBEHHBIE PACTCHHUSI.

JlaboparopHble U NpaKkTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIMU PACTeHUN W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SUCTBO, 1a00PATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoaronnOHHAS OHOJIOTHS.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B OMOJIOTUU. BiusHue 3BONIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa 3BOMOLMM. [laleOHTOIOrMUECKHUE: TIOCIEA0BATENbHOCTD IOSBIICHUS
BU/IOB B MTAJIEOHTOJIOTUYECKOM JIETOMHUCH, TIEpeX0JHbIe popMbl. buoreorpadpuieckue: CXoICTBO U
paznuune ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

9M6pI/IOHOFI/I‘leCKI/ICZ CXOACTBA W pa3Iinyusid 3M6pI/IOHOB Pa3HbIX BHUJ0OB ITO3BOHOYHBbIX.
CpaBHI/ITCHBHO'aHaTOMI/ILICCKI/IeI FOMOJIOTUYHBIC, AaHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTraHBbl,
aTaBHU3MbI. MOJ'ICKYJUIpHO-6I/IOXI/IMI/I‘-IGCKI/I€I CXOJACTBO MECXaHHU3MOB HACJICACTBCHHOCTU U
OCHOBHBIX METa00IUYECKUX Hy’Teﬁ Y BCEX OpPraHU3MOB.

OpomonmonHass teopuss Y. JlapeuHa. IIpennocwiiky BO3HMKHOBEHMs JIapBUHU3MA.
JBumoKkyiye Ccwibl 3BOJMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTb, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonuu (CTD) u e€ oCHOBHBIE TOJIOKEHUS.

MI/IKpOE)BOJ]IOI_[I/ISL HOHYHSIL[I/ISI KakK €InHuIa BUJaa U 3BOJIFOIIUHA.

JBmwxyue cuibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIM Mporece U
KOMOMHATHBHASI U3MEHYUBOCTD. [lonmynsnoHHbIe BOJIHBI U Apeid reHoB. M3omsiius u Murpanus.

EctectBennbiii 0TOOp — HampaBisitolmuii ¢GakTtop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.



[Tpucrnoco0aeHHOCTh OPraHMU3MOB KaK Pe3yJbTaT dBOMIONUU. [[pumMeps! mpucrnocooieHmi
y opranuzmMoB. ApoMop(h03bl U UINOAJANTAII|H.

Bun u Bumgoo6paszoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpagpuuecKkoe, IKOJIOTHUECKOE.

MaxkposBosmrorus. @opMbl HBOIIOIUK: (prUIeTHYecKas, JTUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxkaenne  OT  HeCHEIHAIM3UPOBAaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHAas paJaualus.

JdemoHcTpaumnu:

[optpertsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

TaGouiel 1 cxewmbl: «Pa3Butue opraHmdyeckoro Mupa Ha 3emie», «3apoJbllu
MIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOppObI 3a CYILIECTBOBaHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroodpasue copToB pacTeHuil», «MHoroobpasue Mopox
JKUBOTHBIX ), «Ilomymsum», «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Manoanantanumny», «OO0mas nereHepanusy», «JBuwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cymiecrBoBanue», «lIpucnocodieHHOCTD
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHYECKOE BUI000pa30BAHUE.

O6ODVI[OBaHI/IeZ KOJUICKIUA HACCKOMBIX C PA3JIMYHBIMH TUIIAMH OKPACKH, Ha6op IIJIOA0B
CEMsIH, KOJITICKIHA ((HpI/IMepI)I 3alllUTHBIX HpI/ICHOCO6JIeHI/II71 Y )KUBOTHBIX», MOJICJ/Ib «OCHOBHEIC
HallpaBJICHUA 3BOJIOLUNY, 00BEMHAS MOICIIb ((CTpOGHI/IC T'OJIOBHOI'O MO3TI'a IO3BOHOYHBIX).

buoreorpaduyeckas kapra Mmupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U pacTeHHil», Mozaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHE IATYIIKM», MHKpompenapar «Jlpozoduna» (Hopma,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlaGopaTopHble ¥ IpaKTHYeCKUEe padoThI:
JIaboparopHas padota Ne 1. «CpaBHeHHE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHass pabora Ne2. «OmnucaHue NpUCHOCOOJIEHHOCTH OpraHuzMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE ’KU3HHU HA 3eMuie.

JloHay4HBbI€ NIPEACTABICHUS O 3apOXKACHUM XKU3HU. HaydyHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOHOTEeHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoniny. HauanbHele sTansl Ononorndeckoit spomtonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM W WX 3BOJIIOLMA.
PopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PazBuTue xxu3nu Ha 3emiie 1o 3pam u nepuojiam. Karapxeii. Apxeiickas 1 mpoTepo3oiickas
apsl. [1aneo3oiickas 3pa u € mepuobl: KeMOPUNCKHUI, OPJOBUKCKHUH, CHUTYPHIUCKUM, IEBOHCKHM,
KaMEHHOYTOJIbHBIM, IIEPMCKUI.

Me3so30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.
Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJ€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara U IeojIOTHYeCKUX MpoleccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
pPacTUTENLHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHHI 1 )KUBOTHBIX. [losiBIEeHUE, paciBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHue 3BOIOLMH. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIBI OPraHU3MOB.

OBonronus 4enoBeKka. AHTpONOJIOTHMs Kak Hayka. Pa3BuTue mnpejacraBieHUl o
IIPOUCXOXKICHNN YesloBeKa. MeTolbl M3ydeHus: aHTponoreses3a. CxoacTsa U pa3indusl 4eIoBeKa
U )KMUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBmwxynme cwibl (pakTopsl) aHTpororeHesa. HaciencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TpyZa, MbILUICHUE,
peub.

OCHOBHBIE CTaZUM U BETBU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YEIO0BEK yMeEIbl,
Yenosek mnpsmoxoasammii, YemoBek HeaHnepranbckui, YenoBek pasymublii. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpaloujHas  (9KBaTOpHAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJIEHHOCTH IIPEICTABUTEIICH YeTTOBEYECKUX PaC K YCIOBHSIM CyIIeCTBOBaHUA. EMMHCTBO
yenoBeueckux pac. Kputuka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuibl u cxembl: «Bo3HukHOBeHHEe CONHEUHON CUCTEMBD», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHas cuCTeMa OpPraHUYecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeimme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HeloBeuecKne pach».

O6opynoBanue: Mymsoku — «[Ipoucxoxknenne demoBeka» (OIOCTBI  aBCTpAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKH WM U300paKeHHs] KAMEHHBIX OpYyIUi
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIoTHIecKas Tabauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOTIAEMBIX JKUBOTHBIX M PACTCHHIN.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



[TpakTrueckas padbora Ne 1. «M3ydeHne nCKOmMaeMbIX OCTaTKOB PACTEHU M )KUBOTHBIX B
KOJUTEKILIHSX.

DKCKypcusl «IBOIIOIHS OPraHMYECKOTO MHUpa Ha 3emie» (B €CTECTBEHHO-HAYYHbBIH WIIN
KpaeBeauecKuil My3eil).

Tema 3. OpranusMsl U OKpy:KalIas cpeaa.

DKOJIOTHST KaK Hayka. 3aJadyd W pasliedbl d3KOJOTMH. METONbl 3KOJIOTHYECKUX
HCCJIEIOBAaHHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpe,I[BI o0uTaHUs OpPraHnu3MoB: BOJHasd, Ha3€MHO-BO3ylIHasd, IIOYBCHHAs,
BHYTPUOPIraHU3MCHHAs.

Okonoruueckue ¢akropel. Knaccuduxamus skonornueckux (hakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbOuoTtnueckue  (GakTOphl:  CBET, TEMIIEparypa, BIAKHOCTb. DoTonmepuonusm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (haKTOPOB. bruojornueckue puTMsl.

buornueckue Qakropel. Buapsl OMOTHYECKMX ~ B3aMMOJEHCTBMI: KOHKYpPEHILIMS,
XUIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAaHCTBO, HAXJEOHMYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHEe OHOTHYECKHUX
B3aMMOJICHCTBUM JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU NOomyssauud. OCHOBHBIE IIOKA3aTENIM IOMYJISILUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTHU NOIYJIALUU U €€ PeryJIsiusl.

JdemoncTpanum:

Hoptpetst: A. I'ymGonsar, K. ®@. Pynse, O. ['ekkens.

Tabnuie! u cxeMmsl: kapta «IIpuponnbie 30Hb 3eMun», «Cpesibl 0OUTaHUS OPraHU3MOBY,

«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Jlaboparophast pabora Ne 3. «Mopdonorudeckne 0cCOOCHHOCTH PAaCTeHU U3 Pa3HBIX MECT
oOuTaHUY.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToacu€T mIOTHOCTH MOMYJISAINN pa3HBIX BUOB PACTCHUI.



Tema 4. Coo01ecTBa M DKOJOrH4ecKre CHCTEMBI.

CoobmiectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
HPOCTPAaHCTBEHHAs, Tpoduueckas (numesast). Bunsl-nomunantel. Cs3u B OHoLIeHO3E.

Dkojoruueckre cuctembl (dkocuctembl). Ilonarue o6 skocuctemMe U OUOreolEHO3E.
OYHKIHUOHATIBHBIE KOMIIOHEHTBl JKOCHUCTEMBI: MPOJYIEHThl, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [lumeBbie memu u cetu. OCHOBHBIC IIOKa3aTelW 3KOCHUCTEMBI: Omomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPaMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. (CBoMcCTBa
HKOCHUCTEM: YCTOMUUBOCTb, CAaMOpPEryJsiius, pazsutue. CyKieccusi.

[IpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WU
HMIMPOKOJIMCTBEHHOTO JIECA.

AHTpPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonornueckoe u
XO03s5ICTBEHHOE 3HaU€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢gakrop ycroliduBocTd skocucteM. CoxpaHeHne OHOIIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa OHOC]EpHI.
XKusoe BemectBo u ero Qgynkiuu. OcoOeHHOCTH OMOc(hepbl Kak TI00aTbHOW IKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecUe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMUYECKHE IMKIBI 3JIEMEHTOB (yriiepona, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenosedecTBo B Onocdepe 3eMin. AHTpOTIOreHHbIC H3MeHeHHsI B Onocdepe. [1odansHbIe
HKOJIOTMYECKUE TTPOOIIEMBI.

CocymecTBoBaHuE MPUPOIbI M YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroifunBocTu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUs MPUPOIAHBIMU PECypcamMH U MX
UCIIOJIb30BaHue. JlocTrkeHus: OMOJIOrMH U OXpaHa MPUPOIbIL.

JdemoHcTpaumuu:
Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuie! u cxembl: «[Iumessle nenny», «buoleHnos: cocraB u cTpykrypa», «lIpupoansie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosex»,
«OKOCHCTEMA IINPOKOIUCTBEHHOIO JIeCcay, « IKOCHCTEMA XBOMHOT O Jiecay, «bnonenos Bogoémar,
«ArpoueHo3», «l[IpumepHble aHTPONOreHHbIE BO3IEHCTBUS Ha MNpUPOAY», «Baxuelimue
VCTOYHUKHN 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Boa», «llouBa — BakHeWIIas cOCTaBIIAIOILAs
ouocthepnr», «DakTopel gerpajauuMu  nouB»,  «llapHukoBbIE  APdexT»,  «DaKTOPHI
PalmoaKTUBHOTO 3arpsi3HeHus: Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepwr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopot a3zora B mpupoe».

O06opyaoBaHue: MOIEIb-aNILINKALUS «Tunmunaelie OMOLIEHO3EI», repOapuii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwornieHo3y», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu W KOJUICKIIMM pPACTEHUH U KUBOTHBIX,




IIPUHAJUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VIJIBTATBEI OCBOEHUA IIPOI'PAMMLI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHMs: JINYHOCTHBIM, METAIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pPE3YyJIbTAaTOB OCBOECHMS Npeamera «buoyiorus» BbIIEIEHBI
CIIEAYIOUIME  COCTAaBJIAIOIIUE: OCO3HAHUE OOy4YalOMIMMUCS  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENEICHUIO,
HAJIMYMEe MOTHMBALMU K OOyYeHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M UCTOPUYECKHMX TPAIULUNA pa3BUTHS
OMOJIOTMYECKOT0 3HaHUs, TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJOrMYECKOro
00pa3oBaHusl, HAJIMYUE KOJOTUYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
KU3HEHHBIE IIAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS mpeamera «bHOJOrus» AOCTUTAIOTCS B €IUHCTBE
y‘Ie6HOﬁ A BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IfICKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
00111ecTBE MpPaBWJIAMH W HOPMaMHU IOBEJIECHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHSI K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPyJa M CTaplIeMy IIOKOJEHHIO, B3aUMHOI'O
YBOXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE PE3yIbTATHl OCBOEHUS yueOHOTOo npeaMera «bruonorus» A0IKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHe KU3HEHHOTO OIbITA U ONbITA AEATEIBHOCTH B IIPOLIECCE PEATM3ALNUUA OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIUTAHMUS:

c(hOPMHUPOBAHHOCTh TPAXIAHCKOW TIO3WUIMKM OOYyYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUC CBOHUX KOHCTUTYIIMOHHBIX IIpaB U 065132[HHOCTCI>1, YBAXKCHUC 3aKOHA H
MpaBoOIIOPA KA,

TOTOBHOCTb K COBMECTHOM TBOp‘-ICCKOI‘/’I ACATCIIBHOCTU IPpHU CO3JaHUN yqe6HLIX IIPOCKTOB,
pEeIICHUN y‘Ie6HI)IX " IO3HaBATCJIbHBIX 3a/1a4, BBIIIOJITHCHU U OMOJOTrHYECKUX SKCIICPUMCHTOB,



CIIOCOOHOCTH  OMpPENENsTh COOCTBEHHYIO TMO3UIHMI0O IO OTHOUICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYMUTbIBaTh B CBOMX JCHWCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOSXKICHUSMHU, KYJbTYPHBIMHA [IEHHOCTSMH U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIIIOJIHEHUS YYEOHBIX,
[I03HABATEJIbHBIX W UCCJIEAOBATEIbCKUX 33/1a4, YBAXUTEJIBHOTO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJOTHUYECKOTO COJIEPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON MIACHTHYHOCTHU, MATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHON, TopaocTu 3a CBOM Kpai, CBOIO

Ponuny, cBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOLIEHWE K MPHUPOAHOMY HACIEAMI0 U IAMITHUKAM IPUPOJBI,
JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHMBATH BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJICHHUE M pa3BUTHE
OuosIorry, MOHUMaHUS 3HauUeHHsI OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPO/IbI, B XKU3HU YEJIOBEKA U

COBPEMEHHOT0 00IIeCTBa;

uaeliHas yoe:xxIEHHOCTh, TOTOBHOCTb K CITY’)KEHHIO 1 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEICHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U PUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENISIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NMPUHATUS LIEHHOCTEW CEMEHHOM *U3HM B COOTBETCTBUU C TPAJULIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOUAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM mpupoasl 1 eé OEHHOCTH,



TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPEMIICHUC IIPOSBJIATH
KadyecTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peau3alysi 37JJ0pOBOro 1 6€301acHoro oopasa *KHU3HH (3710pOBOE MUTAHUE,
COOJIIOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COATAHCUPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
perynspHas (Qu3MYecKass AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

IIOHUMaHHWEC I[EHHOCTU IIpaBUJI HWHIAUBUAYAJIBHOI'O0O W KOJIJICKTHUBHOI'O 0e3011acHOTO
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIINX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIYEK (YNOTPEOJICHMs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy/Z10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPYJA0I00HE;

TOTOBHOCTb K  AKTUBHOHW  JIEATEIBbHOCTHM  TEXHOJOIMYECKOW U COLMAJIbHOMN
HAIpPaBJIEHHOCTH, CHOCOOHOCTb MHULMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIBHO BBINOJHATH

TAaKYHO OCATCIIbHOCTD,

MHTEpEC K pa3iuyHbiM chepaM npodecCHOHANBHOM JIeATEIIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIH BBIOOp OyayIIei mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHMIO HA MPOTIKEHUH BCEH
YKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMS;

TMOBBIIIICHUEC YPOBHA 9KOJIOTUYECKOM KYJbTYPBI: HpI/I06peTeHI/Ie OIlbITa THJIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCHEACTBUI JIJIsI Oprmammeﬁ CpCabl;

OCO3HAHHE TJI00ATBLHOIO XapaKkTepa 3KOJIOTHYCCKUX np06neM )41 HYTeﬁ UX PCHICHUS,

CIOCOOHOCTH MCIOB30BaTh MPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHS
IPH PEIIeHUU TPOOJIeM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOIOIOE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpUSATHE ACUCTBUM, MPUHOCAIIMX BpEJ OKPYXKArOLEH NPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOIMUYECKUE MOCIEACTBUS MPEeITPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYHUEC Pa3BUTOrI'0 SKOJIOTHUYCCKOI'O MBbIIJICHU, AKOJIOTUYECKOU KYJbTYpPbI, OIIbITa
JACATCIIBHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHUSA PYKOBOJACTBOBATHCA HWMH B



[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTUIO B
MPAKTUYECKOM I TETbHOCTH AKOJIOTMYECKOU HAPABIECHHOCTH;

8) IeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOLIECTBEHHOW IpPaKTUKH, OCHOBAHHOIO Ha JAMalore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YUTATEIIHLCKOM KYJIBbTYPEI KaK CpeACTBa BSaHMOﬂeﬁCTBHH
MCXKAY JIOAbMU W IIO3HAHW MHPA,

MOHUMaHHUE clenu(PUKUA OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiau B (OPMUPOBAHUU
palMOHaIbHOIO HAYYHOI'O MBILIUIEHUS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOILEM
MUpE Kak O €IWHCTBE IMPHUPOAbI, dYelloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JJIsl COBPEMEHHON IMBUIIM3AIMU: 00ECTICUCHUS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TOUCKA ITYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTHYECKUX MPOo0JieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TMOJYYEHUN OMOIOTUYECKUX 3HAHUH B IIEJISX IMOBBIIICHUS OOIIEH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOM TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHON
rPaMOTHOCTH O0yyarouuxcs, GopMUpPYEeMOil pu U3y4eHUU OUOIOTHH;

INOHUMAHHUEC CYHIHOCTU MCETOAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBIX HAYKax,
CIIOCOOHOCTH HCITOJIb30BaTh [moJiyda€MbIC 3HAHHA [JId aHajiu3a | OOBSICHEHHS SIBIICHHMI
OKpYKaromero Mupa " IPOUCXOAAINHNX B HEM HSMeHCHHﬁ, YMCHHE [ICJIaTh 000CHOBAHHBIC
3aKIIIOYCHNS Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIHUXCA OJaHHBIX C LCJIbI0 MOJTYYCHUSA
JAOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS JIsL peHICHUSA
np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC II€HHOCTU Hay‘IHOI\/JI ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBIIATH IIPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPBIBHOMY OOpPa30BaHUIO M €CaMOOOPa30OBAHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBMM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.



METAINIPEIMETHBIE PE3YJIbTATDBI

MeTtanpeameTHble pe3ynbTaTbl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B IMO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs,
SBJICHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEe0BaHue, HAaOII0IEeHUe, U3MEPEHUe, HKCIEPUMEHT M JPYTUX), YHUBEpPCAJIbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00ecreunBaroIIne
¢dopmupoBanre (YHKIMOHATBHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIIMH OO0YYaroluXcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIC y4deOHbIE NCHCTBHS B IO3HABATEIbHOH W
COLIMAJIbHON MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOCHHUS MPOTpaMMbl CPEJHEro 00IIero odpa3oBaHUS
JTIOJKHBI OTPaXkaTh:

ORy1ajieHne YHUBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BbIe JOrMYeCKHUe JeHCTBHUS:

CaMOCTOSITENTbHO (DOPMYIHPOBATh M aKTyaJIU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh e&
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMUYECKOrO MbIIUICHUS (aHanu3a,
CHHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMHA, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIEJATh UX XapaKTE€PHbIC IPU3HAKH, YCTAHABJIMBATh CBSI3U C APYTUMHU ITOHITUSAMH);

OonpeaAcC/IATb HLCIINM HACATCIIbHOCTHU, 3aAdaBasd IapaMETpbl W KPUTCPHU HX AJOCTHUIKCHUAI,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBsICHEHHS] (PAaKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTL JIOTUYCCKUC PACCYKIACHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC, 110 aHaHOFHH),
BBIABJIATE 3dKOHOMCPHOCTU U IMPOTHBOPCYHA B paCCMATPUBACMBIX SABJICHUSX, (bOpMy.TII/IpOBaTB
BBIBOIbI U 3aKJIFOUYCHHUS,

IMPUMEHATE CXEMHO-MOJCJIBbHBIC CPCACTBA IAJId MPCACTABJICHUA CYIICCTBCHHBIX CBSI3CH U
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTHYECKUX O6’beKTaX, a TaKXKe HpOTHBOpe‘lI/Iﬁ pa3Horo pozaa,

BBISIBJICHHBIX B pa3JIMYHbIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabatbIBaTh IJIaH PEIICHUs TPOOIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUaJIbHbBIX
1 HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBLI B ACATCIIBHOCTb, OLUCHHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIbHOCTH,

KOOPJIUHUPOBATh W BBIONHATH pPabOTy B YCJIOBHSX pPEAlbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Ppa3BUBATh KPCATUBHOC MBIIIJICHUEC ITPU PECIICHUH )KU3HCHHBIX np06neM.



2) 6a30BbIe HCCIEN0BATEIbCKHIE el CTBHA:

BJIaJCTh HaBbIKaMU y‘-IGGHO-I/ICCHeI[OBaTeHBCKOﬁ u HpOGKTHOfI JACATCIIBHOCTHU, HaBbIKaMU
pasp€uiCHusd npo6neM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOUCKY MCTOIAOB
peliCHUs NPAKTUYCCKUX 3a/lav, HPUMCHCHHUIO PAa3JIMYHbIX MCTOAOB IMO3HAHUS

WCIIOBb30BaTh Pa3jIUYHbIC BHUbI JCATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAllMU, TPEOOpPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX M COITHAIBHBIX TPOSKTOB;

(hopMUPOBATh HAYYHBIN THUIT MBIIIIJICHHS, BIAJACTh HAYYHON TEPMUHOJIOTHUEH, KITFOYCBBIMU
MOHATUSMH U METOJAMU;

CTaBUTHh U (POPMYITHPOBATH COOCTBEHHBIC 33aa4d B OOpA30BATEIBHON JEATEIHLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BbIABJIITE HNPUYUHHO-CICACTBCHHBIC CBA3M W AKTYAJU3UPOBATH 3a4ady, BbIABUIATb
THUIIOTE3Y eé peliCHus, HAXOJUThb apTYMCHTBI JId JOKA3aTC/IbCTBA CBOUX yTBep)KIIGHI/If/'I, 3aaaBaTb

napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATL TIOJYYCHHBIC B XOJAC PCHICHHA 3ala4du pPE3yJibTaTbl, KPUTHYCCKU
OLCHUBATH UX NOCTOBCPHOCTD, IIPOIHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBUAX;

AaBaThb OLICHKY HOBbBIM CUTYyallUsIM, OLICHHUBATb HpI/IO6peTéHHBII>'I OIIBIT,

OCYIIECTBIISITh IICJICHANPABIICHHBIA MOUCK MEPEHOCAa CPEICTB M CIIOCOOOB JICHCTBHS B
pOoECCHOHAIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYI0  00JacTH
KU3ZHEACSITEIIBHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTel;

BbIJIBUT'aThb HOBBLIC HJICH, NpCjiaratb OPUTHHAJIIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTbh
npoOJIeMbl U 33J1a4u, JIOMyCKaroIlue aJbTepHATUBHbIE PELICHHUS.
3) padora ¢ nnpopmManmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(OpMaIuu (Tekcre yuyeOHOro mocodus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPSX U CIPABOYHUKAX, KOMITHBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3lIUYHBIX BHJIOB U (opM

MNpeaACTaBJICHUA, KDUTUYCCKU OLICHUBATD eé AOCTOBCPHOCTb U HEIIPOTHUBOPCUNBOCTD,

dhopmynupoBaTh 3ampoChl W MPUMEHSATH Pa3IUYHBIC METOJBI MPU TIOMCKE W OTOOpE
Ounonoruveckoi HHGOpMaIuU, HEOOXOAUMOM /TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT HMCIIOJb30BaHHUA I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOI" Hﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCITIOJIB30BAHUSA PA3JIMIHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeacTaBieHUs OHUOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe€);



UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAaueCTBE CpPEIACTBA MpU paboTe ¢ OHOIOTrHYEeCKON
uH(popMaliel: MPUMEHITh XUMUYeckue, GU3NYeCKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpY, HCIIOIb30BaTh W TNPEOOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HAaBBIKAMU pPAclO3HABaHHMS M 3allUThl HH(pOpManuu, WHOOPMAUOHHON
0€e30aCHOCTH JJUYHOCTH.

OBJ1ajieHre YHHBEPCATLHBIMH KOMMYHUKATHBHBIMH A€CTBHSIME:
1) o6menmne:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, aKTUBHO Y4aCTBOBATL B JHUAJIOTC
WM TUCKYCCHH I10 CYHICCTBY O6CY)K,Z[3€MOI71 TEMBbI (YMCHI/IG 3a/1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIBHO BBIIIOJIHCHUSA npe;maraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPCChI H
COIJIaCOBaAHHOCTDb HO3I/II_[I/II7I APYyrux y4aCTHUKOB AHAJIOTa UJIN I[I/ICKYCCI/II/I);

pacCiio3HaBaTb HeBep6aanHe cpeacTBa O6H.I€HI/IH, IIOHUMAaThb 3HA4YCHUC COLIMAJIbHBIX
3HAKOB, NPCAIOCBIIIOK BO3SHUKHOBCHHUSA KOH(bJII/IKTHI)IX CHTyaHHﬁ, YMCTb CMATYATDb KOH(i)JII/IKTI)I 41
BCCTH IICPECTOBOPLI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aMMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
OPYTUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIMpPOBATh CBOM BO3PAKECHHUS;

pa3BépHYTO N JIOTUYHO H3JlaraTb CBOKO TOYKY 3pCHUA C HCIIOJIB30BAHHWEM A3BIKOBBIX
CpCaACTB.

2) coBMeCTHAsl AeATeJbHOCTh:

MOHUMAaTh U MCIIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHIUBHUYaIbHON pabOTHI MpH
peleHny OMONIOTNYeCcKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBUS IPU pEUICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJ/Ibl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KOr'0 4JI€HA KOJUIEKTUBA;

[IPUHUMATL LIE€JIM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEUCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIAT POJIM ¢ YYETOM MHEHUI
YYaCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh KauyeCTBO CBOETO BKJIAa/1a U KAXJIOTO YYaCTHUKA KOMaH/Ibl B OOl pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIIATE MO3UTHBHOC CTPATETHYCCKOC IIOBCACHHWEC B Pa3jIMYHBIX CHUTYyallUAX,
MMPOSBJIATE TBOPYECTBO U B006pa)KeHI/Ie, OLITH NHUIIUATHBHBIM.



OBJiajileHie YHUBEPCATbLHBIMH PeryJIATHBHBIMH A€ CTBUSIMU:
1) camoopraHu3anus:

HCIIOIL30BaTh OHOJIOTMYECKHE 3HAHUS JJIs1  BBISIBJICHHUA Hp06HeM U HUX pPCIICHHA B
KHN3HCHHBIX U y‘-Ie6HLIX CUTyalUsIX;

BBEIOMpATH HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIeJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOHMX
JNEUCTBUSIX M TOCTYIKAX IO OTHOIICHHUIO K >KMBOM NPUPOJE, CBOEMY 3J0POBBIO U 3/10POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh IMO3HABATEIbHYIO NESATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyd B O00pa30BATEIILHON JEATEIBHOCTH U

KU3HCHHBIX CUTYallUsIX;

CaMOCTOSITEJIHO COCTAaBJISITh IUIAH PELIEHUs IPOOIEMbI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOUTEHUII;

JTaBaTh OIIEHKY HOBBIM CUTYaIIUSIM;
paciupsaTh paMKHi y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;
OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBAThH (POPMUPOBAHUIO M TIPOSBICHUIO IIUPOKOH IPYIUIMH B PA3HBIX 00JIACTIX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTyallUsAM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTH, OLUCHHBATH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;

BJIaJIeTh HaBbIKaMM [TO3HABATEIbHON peduieKcuu Kak 0CO3HAHMS COBEpIIAEMbIX IeHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUu
JUIsl OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO pelleHMS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHUIO;

IIPUHUMATH MOTUBBI U apI'yMEHTBI APYTUX IIPU aHATIU3€ PE3YIbTATOB IEATEIIBHOCTH;

3) npuHsATHE CeOsl M IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€E PE3YIbTATOB JIEATEIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO IPYTUX Ha OLUIMOKU;

Ppa3BUBATb CIIOCOOHOCTH TOHUMATh MUD C MO3UIUU APYTrOoro 4CJI0OBCKaA.



INPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbTaThl 0cBoeHuUs porpammbl COO 1o 6uosioruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT crienupuyeckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CHOCOOBI NeCTBUI o OCBOCHHIO, UHTEPIPETANN
U TIpeoOpa3oBaHUIO 3HAHUMN, BUBI JEATSILHOCTH 10 TIOTYYSHUIO HOBOTO 3HAHUS M IPUMECHECHHIO
3HAaHU B PA3JIMYHBIX YYEOHBIX CUTYaIMsX, a TaKXKe B pPEalbHBIX JKU3HCHHBIX CUTYaIUSX,
CBS3aHHBIX ¢ OwWojorueil. B mporpamme mpeaMeTHbIE Pe3yNbTaThl MPEACTABICHBI MO ToJaM
00yJeHwusI.

[IpenMeTHBIC pe3yNbTaThl OCBOEHUSI ydeOHoro mpenmera «buomnorus» ¢ 10 kKnacce MOMKHBI
OTpaKaTh:

Cc()OPMHUPOBAHHOCTh 3HAHUN O MeCTE M POJM OMOJOTMM B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 33/1a4;

YMCHHUC PACKPBIBATH COACPIKAHNC OHMOJIOTHYECKUX TCPMUHOB 1 TTOHSTHH: KHN3Hb, KJICTKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MTPEBpAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus ),
yYpOBHEBasi ~ OpraHM3alisl  JKUBBIX  CHCTEM, CaMOBOCHpPOM3BEICHHE  (PEHpOIYKLHS),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHE;

YMEHHE H3Jaratb OWOJIOTMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHAas, MyTalllOHHas,
HEHTpajdbHas J0rMa MOJIEKYJIspHOH Ouonoruu), 3akoHbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 LEeHTpaX MHOroo0pasusi U IPOUCXO0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBuiosa), onpeneisaTh TPaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHE BJIAJICTb MCTOJAAMH HAYYHOTI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIO,I[eHI/Ie N OIMUCAHUC
JKHUBBIX CHUCTCEM, IIPOLHCCCOB U HBHCHHﬁ, opraHuszanvss MW IMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYCMBIMU
BCIIMYHUHAMMU, 00BSICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/IfI 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUEC BLIICIIATH CYIICCTBCHHBLIC IMPHU3HAKKW BUPYCOB, KJIICTOK MNPOKAPHUOT U DYKAPUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U
MIPEBPAICHHS] YHEPTHUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJOTBOPEHUS, PA3MHOKECHHUSI, UHIUBUAYATHHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMCHHUEC MPUMCHATH MOJTYUCHHBIC 3HAHWA IJId 00BSICHEHNST OMOJIOTHYECKUIX IIPpOLECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C II€TTbI0 00CCIICUCHUS
0€30MacHOCTH CBOETO 37I0POBbSI M 3JI0POBbSl OKPYKAIOIIUX JIFOJCH, COOJIIOJCHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
HCITIOJIB30BAHUA )IOCTI/I}KCHI/II\/'I COBpeMeHHOﬁ Onomorn M OMOTEXHOJIOTUH JJIg palluOHAaJIbHOTI'O
MIPUPOIOTIOIB30BAHNUS;

YMCHHEC DpCeIIaTh OJJICMCHTAPHLIC TCHCTUYCCKUC 3aladid Ha MOHO- U I[I/IFI/I6pI/IIIHOC
CKpCIIMBAaHUC, CHCIINICHHOC HACJICIOBAHUC, COCTABIIATH CXCMbI MOHOFI/I6pI/I,I[HOFO CKpCIIUBaHUA
JJIA ITpEACKa3aHuA HACJICAOBaHMS ITPU3HAKOB Y OPTraHHU3MOB;



YMEHHUE BBITIOIHATH JJAOOPATOPHBIE W MPAKTHYECKUE Pa0OTHI, COONIONATH MpaBHUiIa MPH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTHUYECKH OIEHHWBATh W WHTEPIPETHPOBATH WH(MOpPMAIHIO OHOJIOTMYECKOTO
COJIepXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOM MH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYECKUE ACTIEKThHI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
Ouonormyeckyro HMH(GOpPMALUIO H3 HECKOJIbKMX HCTOYHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMerHbie  pe3ynbTaThl OCBOCHUS  ydeOHoro mpenmera «buonorus» ¢ 11
Kaacce JOJDKHBI OTpaXkarTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PONU OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/IE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PACKPbIBATh COJIEpKaHUE OMOJIOrMUECKUX TEPMUHOB U OHATHI: BU, OMYJIALUA,
reHO(OH, HBOJIONMS, MIBIKYIIHE CWIBl ((AKTOpPhI) DSBOJIONMH, IPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (DAKTOPBI, HKOCHUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaHHs, YKOJOrHYecKas mupaMua, OuoreomneHos, onocgepa;

yMEHHE u3Jarate Ouojornyeckue Teopuu (dBorounoHHass Teopuss Y. JlapBuHa,
CUHTETHYECKash TEOpHUsl HBOJIIOLIMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. boapa, uepenoBanus riaaBHBIX HamnpasieHUi U nmyrer ssomonnu A. H. Cesepuosa, yuenus o
o6uocdepe B. . BepHajickoro), onpenensiTe TpaHUIbI UX TPHMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMCHHUEC BJIaJICTh MCTOAAMU HAYUYHOT'O ITO3HAHUA B OHOJIOTUH: Ha6J'IIOI[eHI/Ie N OIMHUCAHUC
JKHUBBIX CHUCTCEM, IIPOLHCCCOB U HBHCHHﬁ, opraHuszanvss MW TIMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYEMBIMU
BCIIMYMHAMMU, 00BSICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHUCEC BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKNU CTPOCHUA OMOIOrNYECKUX 00BEKTOB: BUIOB,
MOMYNSIIUKA, TPOAYIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTEOIEHO30B U OJKOCHCTEM,
O0COOEGHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHusl, MPHUCIOCOOTICHHOCTH OPTaHU3MOB, JEHCTBHS IKOJIOTHYECKUX (PaKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U TIOTOKA SHEPTUU B IKOCUCTEMAaX, aHTPOIIOTCHHBIX U3MCHCHHI B
HKOCHCTEMax CBOEM MECTHOCTH, KPYrOoBOpOTa BEHIECTB M OHOT€OXMMHMYECKHUX ITUKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJydeHHbIE 3HAaHUS JUIs 00BSICHEHUS! OMOJIOTMYECKUX MPOIIECCOB U
SIBIIGHUH, /1151 IPUHATHS IPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTHKEHUU COBPEMEHHOM Ouonoruu JUIS palMOHaIBHOTIO
MIPUPOJOTIOIB30BAHMS;



YMCHHC peulaTb 3JICMCHTAPHBIC OuoJoruyecKue 3a/lauu, COCTaBJIITH CXCMBbI IICPCHOCA
BCHICCTB U OHCPIU B 5KOCHUCTEMAX (HCHI/I HI/ITaHI/Iﬂ);

YMEHHUE BBINOJIHATE JA0OpAaTOPHbIE U MPAKTUYECKHE pabOThl, COONI0IaTh IpaBUiIa MpU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

yYMEHUE KPUTHUYECKH OICHWBATh W HHTEPIPETHPOBATH MH(MOPMAIHIO OHOIOTHYECKOTO
COJIepKAaHUs, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHbIX HUCTOYHHUKOB (CpeacTBa
MaccoBOi HMH(pOpPMAlWK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJI0OAIBHBIC
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
ITO3UILINIO;

YMCHHEC CO3/1aBaThb COOCTBCHHBIC ITMCHMCHHBIC M YCTHBIC COO6IIICHHH, 0606HI351
6I/IOHOFI/I‘~I€CKYIO I/IH(i)OpMaIII/IIO N3 HCCKOJIbBKUX HCTOYHHUKOB, TI'PaMOTHO HCIIOJIB30BaTh

MOHSATUHHBIN anmapat OUOJIOTHH.
TEMATHYECKOE IIVIAHUPOBAHUE

10 KVIACC
Ne || HaumeHnoBaHMe pa3/ienoB U TeM IIPOrpaMMbI KonudectBo gacoB OnektpoHHbIe (LIU(POBBIE)
n/m Bcero |[Kontpounbhsie|| [Ipaktuueckue 06pasoBaTebHbIC pecyperl
paboTsI paboTsI
1 buosnorust kak Hayka 2 0.5 bubnuorexa IIOK
https://m.edsoo.ru/7f41¢c292
2 JKuBBIe crcTEeMBI M IX OpTaHMA3aIUg 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 bubnuorexa IIOK
https://m.edsoo.ru/7f41¢c292
4 JKnsHe IeATENbHOCTD KIIETKH 6 1 Bubnmoreka IIOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zMHOXkeHue 1 MHAUBUYyaIbHOE pa3BUTHE 5 1 1 bubnuorexa IIOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacneacTBEeHHOCTh M N3MEHYUBOCTH 8 1.5 Bubnmorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuus oprann3zMoB. OCHOBBI 3 1 bubnuoreka [JOK
OHUOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMs 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 3 4
I[MPOTPAMME
11 KUIACC
Ne ||HammeHoBaHHE pa3nenoB U TE€M HPOTPAMMEI KomngectBo gacos OnexTpoHHBIE (LU POBEIE)
/m Bcero || Konrposnbhsl || [Ipaktuueckue 06pasoBaTeNbHbIE eCypCE!
€ paboTHI paboTsI
1 DBOJIOIMOHHAS OUOJIOTHS 9 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U Pa3BUTUE )KU3HU Ha 9 1 0.5 Bbubnmorexa LIOK
3emue https://m.edsoo.ru/7f41cc74
3 OpraHu3MBbI ¥ OKpYIKaromas cpeaa 5 1 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M 9KOJIOTHYECKHUE CUCTEMBI 9 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2 bubnunoreka [JOK
https://m.edsoo.ru/7f41cc74



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

Ne  ||HammeHOBaHWE pa3/iesioB H TEM MPOTPAMMBI KommaecTso yacos OnexTpoHHbIe (ITUPPOBEIE)
/i Bcero || Konrponbhsl || [Ipaktuueckue 06pa3oBaTeLHbIe peCypeb!
e paboThl paboTsl
OBLIEE KOJIMYECTBO YACOB I10 34 3 25
[MPOIT'PAMME
MHNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
No Tema ypoxka KonnuectBo yacos ‘ Hara DIJIEKTPOHHBIE
n/n Beero || Konr |[TTpakrul|| A3YIeHus 1 poBbIC
POJIBH| yeckne o0Opa3oBaTenbHbIC
plc  ||paboTEI peCypCrI
pabot
Bl
1 ||buonorus B cucreme Hayk 1 bubmuorexa [JOK
https://m.edso0.ru/863e6
122
https://m.edso0.ru/863e6
32a
2 |[Meronasl TO3HAHUS )KUBOK 1 0.5 bu6mmoreka [IOK
npupozsl. [IpakTrueckas padbora https://m.edso0.ru/863e6
Ne 1 «Mcnionb3oBanue pa3iaMuHbIX 122
METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 |[puosiormuecKue CUCTEMBI, 1 bubnuorexa [JOK
HPOLIECCHI U X M3YYCHHE https://m.edso0.ru/863e6
564
4 | XuMu4eckuil coctaB KiIeTKd. Boma 1 bu6mmoreka [IOK
U MHHEPaJIbHBIE COJIN https://m.edso0.ru/863e6
T4e
5 ||benku. CoctaB u cTpoeHHe OEIKOB 1 bubnuoreka [IOK
https://m.edso0.ru/863e6
b72
6 ||PepMeHTH — OMOJOTHYECKHE 1 0.5 bubnuoreka [IOK
KaTanu3aropsl. JlJaboparopHas https://m.edso0.ru/863e6
pabota Ne 1 «M3yuyenue b72
KaTaJTUTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTU KaTajasbl)»
7 ||YrneBonpl. Jlunumbr 1 bubnuotexa [JOK
https://m.edso0.ru/863e6
870
8 |Hyxmennosbie kucnotel. ATD 1 bubnnoreka [JOK
https://m.edso00.ru/863e6
d5c
9 |McTopust 1 METOABI U3Y4YEHUS 1 bubnuorexa [IOK
kietku. Knerounas Teopust https://m.edso0.ru/863e6
e88
10 ||KireTka kak 1ie10CTHAS KUBas 1
cucreMa
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Ne Tema ypoka KonunuectBo yacos ‘ Hara ONEKTPOHHBIE
n/m Beero || Kour |[TIpakru| H3y4enus uudpoBbIe
posbH|| yeckue o0Opa3oBaTenbHbIC
B¢ ||paboThI pecypebl
pabor
bl
11 ||Ctpoenue 3ykapruoTu4ecKou 1 0.5 bubmumoreka [IOK
kiaeTku. JlaboparopHas padora Ne https://m.edso0.ru/863e6
2 «M3y4yeHune cTpoeHus KIETOK f0
pacTeHH, )KUBOTHBIX, TPHOOB U https://m.edso0.ru/863e7
OaKTepHii Mol MUKPOCKOIIOM Ha 16¢
TOTOBBIX MUKpOIpenapaTax 1 ux
OTIHCaHHE»

12 ||[12KonTtponsHas padora Nel 1 bubmumoreka [IOK
https://m.edso0.ru/863e7
66c

13 ||13 OO6MeH BelecTB WIIH 1 bu6mmoreka [IOK

MeTabo0JIu3M DHEPreTUIeCKUit https://m.edso0.ru/863e7
oOMeH c98

14 |14 ®otocunTe3. XeMOCHUHTE3 1 bubmuorexa [JOK
https://m.edso0.ru/863e7
aae

15 |PKu3sHEHHBIN UK KIIETKH. 1 0.5 bu6mmoreka [IOK

Jlenenue kinetku. MuTos. https://m.edso0.ru/863e7

Jlaboparopnas pabota Ne 3 dc4

«Habmoerne MuTO3a B KIIETKAaX

KOHYMKA KOpEIIIKa JTyKa Ha

TOTOBBIX MHKPOIIpEnapaTax»

16 ||buocunre3 Oenka. Peakmus 1 bu6mmoreka [JOK

MaTpPUYHOTO CUHTE3a https://m.edso0.ru/863e7
96e

17 || Tpancnsanus — OuocuHTe3 Oenka 1 bubnuoreka [IOK
https://m.edso0.ru/863e7
96e

18 ||Heknerounslie ¢hopMbl )KU3HU — 1 bubnuoreka [IOK

BUPYCHI https://m.edso0.ru/863e7
540

19 ||[®opmbl pa3MHOKEHHSI OPTaHU3MOB 1 bubnnoreka [JOK
https://m.edso0.ru/863e8
1b6
https://m.edso00.ru/863e8
3le

20 |[Meiio3 1 bubmuoreka [JOK
https://m.edso0.ru/863e7
fda

21 ||O0pa3oBaHue M pa3BUTHE TOJOBBIX 1 0.5 bubnuotexa [JOK

kJ1eToK. OmI010TBOpEHHE.
JlaGopaTtopHnast pabota Ne 4

https://m.edso00.ru/863e8
1b6
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Ne Tema ypoka KonunuectBo yacos ‘ Hara ONEKTPOHHBIE
n/m Beero || Kour |[TIpakru| H3y4enus uudpoBbIe
posbH|| yeckue o0Opa3oBaTenbHbIC
B¢ ||paboThI pecypebl
pabor
bl
«M3ydyenue cTpoeHHs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHUKpOIpenapaTax»

22 ||ManuBuayanbHOE pa3BUTHE 1 bu6mmoreka [IOK

OpraHM3MOB https://m.edso0.ru/863e8
436

23 ||23KonTpoabsHas padora Ne2 1 1 bubmuorexa [JOK
https://m.edso0.ru/863e8
612

24 |I'eneTnka — HayKa O 1 bubnuorexa [IOK
HACJIC/ICTBEHHOCTH U https://m.edso0.ru/863e8
M3MEHYMBOCTH 3aKOHOMEPHOCTH 878
HaCJIEIOBaHMS TPU3HAKOB.

MoOHOTHOPHIHOE CKPEIUBAHHE

25 || IurubpuaHOe CKperuBaHue. 1 bubnnorexa [JOK
3aKOH HE3aBHCUMOTO https://m.edso0.ru/863e8
HaCJIEIOBaHMsI TPU3HAKOB 9a4

26 ||[CueruicHHOE HACIIeI0BaHUE 1 0.5 bubmmoreka [JOK
npusHakoB. JJabopaTopHas pabora https://m.edso0.ru/863e8
Ne 5 «3yueHne pe3ynbpTaToB c60
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIMBAHUA y JP030(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

27 |lenetuka nona. HacnenoBanue 1 bu6nmoreka [JOK
NPU3HAKOB, CHEIUICHHBIX C TOJIOM https://m.edso0.ru/863e8

c60

28 ||13MeHYHBOCTE. 1 0.5 bu6mmoreka [JOK
HenacnencTBeHHass ©3MEHYHUBOCTb. https://m.edso0.ru/863e8
JlaGopatopHas pabota Ne 6. efe
N3yuyenne MoanpuKamoOHHON
U3MEHYUBOCTH, IOCTPOEHUE
BapUAIMOHHOTO Psijia v
BapUALMOHHON KPUBOI»

29 ||[HacnencrBeHHas N3MEHYMBOCTS. 1 0.5 bu6mmoreka [IOK
JlaGopatopHnast paborta Ne 7. https://m.edso0.ru/863e8
«AHaNN3 MyTaIuil y 1po30QHIThI efe
Ha TOTOBBIX MUKpOTIpEenaparax»

30 |['eHeTnka uemoBeKa 1 bu6mmoreka [JOK
https://m.edso0.ru/863e8
d78

‘31 HKOHTpOJIBHaSI pabota Ne3 H 1 H 1 H H H



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
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Ne Tema ypoka KonunuectBo yacos ‘ Hara ONEKTPOHHBIE
n/m Beero || Kour |[TIpakru| H3y4enus uudpoBbIe
posbH|| yeckue o0Opa3oBaTenbHbIC
B¢ ||paboThI pecypebl
pabor
bl
32 ||[Cenekius Kak HayKa | MPOIIECC 1 bubnmoreka [JOK
https://m.edso0.ru/863e9
214
33 |[MeToapl U TOCTHKEHUS CEJICKITHH 1 bubnmoreka [JOK
pacTeHHI U JKUBOTHBIX https://m.edso0.ru/863e9
214
34 ||buotexHoyIOrHs KaK OTpacib 1 bubmuorexa [JOK
IPOM3BOJICTBA https://m.edso0.ru/863e9
336
OBUIEE KOJIMYECTBO HACOBIIO | 34 3 4
I[TPOT'PAMME
11 KJIACC
Ne Tema ypoka KommuectBo yacos ‘ [ara DIIEKTPOHHBIE
n/m Beero |[Komrp|[[paxru|| H3yueHus U poBbIe
onbHbl | veckne oOpazoBaTenbHbIC
e ||pabots peCypeel
pabor
BI
1 ||OBomromust 1 METOIBI €€ U3YUCHUS 1 bubmmoreka [JOK
https://m.edsoo0.ru/863e
a20e
2 |[Mcropus pa3Butus 1 bubnuoreka [IOK
NPE/ICTABICHUIN 00 YBOIIOLUH https://m.edsoo.ru/863e
9570
3 |[MukposBoIrOnus 1 bubnmnorexa [JOK
https://m.edsoo.ru/863e
9cle
4 |TTomynsuust Kak 31eMeHTapHast 1 0.5 bubmuorexa [IOK
€IMHUIIA BUJIA U DBOJIIOIUU. https://m.edsoo.ru/863e
JlaGopatopHas padora Ne 1 99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 ||ABwxymue cuibl (37€MEHTapHBIE 1 bubnuoteka [JOK
(axTOpBI) IBOTIOLUN https://m.edsoo.ru/863e
9da4
6 |[EcrecTBeHHBII OTOOD U €ro 1 bubnuotexa [JOK
dbopMbI https://m.edsoo.ru/863e
9ed0
7 |[Pe3ynbTaThl 3BOIOMH: 1 0.5 bu6muoreka [IOK
IpUCIOCOOIEHHOCTh OPTaHU3MOB https://m.edsoo.ru/863e
U BUJI000pa30BaHUeE. 9fde
JlaGopatopHnast paborta Ne 2



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

Ne Tema ypoka KonunuectBo yacos ‘ Hara ONEKTPOHHBIE
n/m Beero |[Komrp|[Tpaxru|| H3YyieHuA U poBbIe
onbHbI | veckne o0pazoBaTenbHbIC
e |[paGotbl peCypeel
pabor
BI
«Onucanue Npucrnoco0IeHHOCTH
OpraHusMa M €€ OTHOCHUTEIILHOTO
XapakTepa
8 |HampaBnenus u mytu 1 bubnuotexa [JOK
MaKpOIBOJIIOIHU https://m.edsoo.ru/863e
9cle
‘9 ‘H606paTI/IMOCTB HBOJIIOLIUU H H H H H
10 ||Ucropus sxu3Hu Ha 3emiie U
METO/bI €€ U3yYEHUS
11 |'unoTe3sl MPOUCXOXKACHHS KHU3HU 1 bub6nmmorexa LIOK
Ha 3emuie Pa3BuTHe ®u3HHM Ha https://m.edsoo.ru/863e
3emuie 10 3paM U Nepuoaam abab
12 |[KontponbHas padota Nel 1 1 bubnnoreka [JOK
https://m.edsoo.ru/863e
a6be
13 ||OcHOBHBIE 3TAIBI YBOTIOIUN 1 0.5 bubnuoreka [{OK
PacTUTEIILHOTO U )KHBOTHOTO https://m.edsoo.ru/863e
mupa. [Ipaktuaeckas padora No 1 a8bc
«M3yueHne UCKOMMaeMbIX OCTATKOB
pacTeHM U )KUBOTHBIX B
KOJUTCKITHSX
14 ||CoBpemeHHas cuctema 1 bubmuoreka [JOK
OpPraHUYeCcKOTO MUpa https://m.edsoo.ru/863e
a48e
15 ||9Bosmrorus uenoBeka 1 bubnmorexa LIOK
(aHTpOTIOreHE3) https://m.edsoo.ru/863e
ac2c
16 ||dBmwxymue cuisl (pakTopsr) 1 bubmuoteka [IOK
AQHTPOTIOreHe3a https://m.edsoo.ru/863e
ad44
17 ||OcHOBHBIE CTAUU IBOJIOIUU 1
YeroBeKa
18 |YenoBeueckue packl U MPUPOIHBIE 1 bubmuorexa [IOK
aJlanTaluy YeJI0BEKA https://m.edsoo.ru/863e
aea2
19 jBrIP L1 1| | |
‘20 HSKOJIOFH;{ KaK HayKa H 1 H H H H
21 ||[Cpenbl oOUTAHUS U 1 but6mmoreka [IOK

HKOJIOTHUECKUE (PAKTOPHI

https://m.edsoo.ru/863e
afec



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec

Ne Tema ypoka KonunuectBo yacos ‘ Hara ONEKTPOHHBIE
n/m Beero |[Komrp|[Tpaxru|| H3YyieHuA U poBbIe
onbHbI | veckne o0pazoBaTenbHbIC
e |[paGotbl pecypebl
pabor
BI
22 ||AGuotnueckue GaKTOpHI. 1 0.5 bu6mumotexa [JOK
JlabopatopHas paborta Ne 3. https://m.edsoo.ru/863e
«Mopdonoruueckne 0COOEHHOCTH b10e
pacTeHH U3 Pa3HbIX MECT
oburanus». JlabopaTtopHas padora
No 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 |[buotnueckue GpakTopbl 1 bu6mumotexa [JOK
https://m.edsoo.ru/863e
b348

24 | DKOJOTHYECKHEe XapaKTePUCTHKU 1 0.5

nonyisiuuu. [Ipaktuueckas pabora
Ne 2 «[loncuét mioTHOCTH
HOIYJISIIIUHA Pa3HBIX BUOB
pacTeHui»
25 ||CoobmiecTBa OpraHu3MOB — 1 bubnmorexa LIOK
OHOIICHO3 https://m.edsoo.ru/863e
b46a

26 | 9K0I0ruYecKrue CuCTEMbI 1 bubnuoreka [{OK

(9KOCHCTEMBI) https://m.edsoo.ru/863e
b46a

27 ||OcHoBHBIE IMOKA3ATENN 1 bu6anoreka LIOK

9KOCHCTEMBI. DKOJIOTHUECKUE https://m.edsoo.ru/863e
nrpamuibl. CBOCTBA SKOCHUCTEM. b5fa
Cyxkueccus

‘28 HHpI/Ipoz[HLIe 9KOCUCTEMBI H 1 H H H H

‘29 HAHTponoreHHHe 9KOCUCTEMBI H 1 H H H H

30 ||brocdepa — rmobanpHAs bubmmoreka [JOK

PKOCHCTEMA 3eMITH https://m.edsoo0.ru/863e
3aKOHOMEPHOCTH CYIIIECTBOBAHUS bb5e
6uochepsl

31 ||[KonTposbHas paboTta Ne2 1 bubmuoteka [IOK
https://m.edsoo.ru/863e
bd16

‘32 quJ'IOBe‘{eCTBO B 6uocdepe 3emnn H H H H H

33 ||CocymiecTBOBaHHE TIPHPOJIBI U bubmmoreka [JOK

YeoBeUeCcTBa https://m.edsoo.ru/863e
bale

34 |Pe3epBHbIil ypok. O000IICHNE 1

Tembl «Coo011ecTBa u
9KOJIOTUIECKHE CHCTEMBD)



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

Ne Tema ypoka KonunuectBo yacos ‘ Hara ONEKTPOHHBIE
/T Beero |[Komrp|[Tpaxru|| H3YyieHuA udposbie
onbHbI | veckne o0Opa3oBaTeNbHbIC
e |pabors pECYpChI
pabor
BI
OBUIEE KOJIMYECTBO HACOBIIO| 34 3 25
[MTPOT'PAMME
YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus, 11 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akunonepuoe o6miectBo «M3narensctBo «lIpocBemienne»
buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /[lox pen.

[Taceunuka B.B., Akunonepnoe oduectso «M3narensctBo «lIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

TexHomoTHYeCKHe KapThl.

Harnsiiaple mocoOus 1o mpeaMery.
Marepuainsl 17 noarotoBku k BIIP.
[{udppoBbie CEpBUCHI.

Coopnauku mocobuii o noaroroske k BITP.
Pa3paboTku ypoKoB MO IpeaMeTy.

KapTOLIKI/I C 3aJlaHUsAMHU

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru Poccuiickast anekTpoHHas mkosna

https://uchebnik.mos.ru MockoBckast 371€KTpOHHAas IIKOJIA



https://www.yaklass.ru SIKnacc nudponoit obpazoBarenbhsblil pecypc https://urok.1c.ru 1C:
Ypok

https://id.prosv.ru Meaunareka [IpocBemnieHust



