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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke nporpamMmbl MO0 OHUOJIOTMH TEOPETUYECKYIO OCHOBY ISl ONpPEIEICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJCpKAHUS,
pe3ynbTaToB O0ydeHUss U TPEOOBAHUN K YPOBHIO IMOJATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
o0IIMX LEeNsIX M MPUHIUNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbl CPETHErO
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKESHUS O crienu(uke OUOIOoTHH,
e 3HAUYEHUU B TMO3HAHUM KUBOW MPHUPOABI U O0ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSAM, ONIPEIEIICHBl OCHOBHBIE (DYHKITHH IPOTPAMMBI 110
OuoJoruM U €€ CTPyKTypa.

[Tporpamma o 6uostoruu JaéT MpeCTaBICHUE O IEsIX, 00 00IIel cTpaTterun o0ydeHus,
BOCIIUTAaHUSI M Pa3BUTHS OOydaromuMxcst cpeacTBamu ydyeOHoro mpenmera «buonorus»,
ompesieNsieT 00s3aTeNbHOE NPEJAMETHOE COJEep)KaHHe, €ro CTPYKTYpY, paclpeleiieHHue II0
pas3zenam M TeMaM, PEKOMEHIyeMYI0 MOCJIEA0BATEIbHOCTh M3Y4YEHHs] y4eOHOro Mmarepuana c
y4ETOM MEXKIIPEMETHBIX U BHYTPUIPEJAMETHBIX CBS3€H, JOrMKH 00pa3oBaTEILHOTO Mpolecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIINXCS.

B nporpamMe mo OHONOTHHM TaKXe YYHTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM o00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIIBHOM JCATEIbHOCTH/YUCOHBIX NEHCTBUN OOYUYaAIOIIUXCS TI0
OCBOCHHIO COJICPKAHUS OMOJIOrMYECKOT0 00pa30BaHuUs.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBIil ypOBEHB) pealM30BaH MPHHIIUI
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojoruu, Onarojapss uYemMy B HeH MpocMaTpUBaeTcs
HAIPaBJIEHHOCTh HA PAa3BUTHUE 3HAHWI, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [ToaToMy Hapsay ¢ U3ydeHHuEM 001eONOIOTHYECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHMHM HUBBIX CHCTEM pa3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHUE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B IOBCEJHEBHON JKM3HM JUIsl pElIeHUs NPUKIAIHBIX 33734, B TOM 4HCIe: NPOopUIaKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOIMUYECKH L€JIeCO00pPa3HOrO MOBEAECHUS B OKpYXKaloIlel NMPUPOJHON cpere,
aHaJIN3a BIMSHMUS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE TNPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHWJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIEHHOCTH Y4eOHOTrO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECIeUeHHs YCIOBUM Ul pelieHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOIO OMOJIOrMYECKOro 00pa3oBaHusl, KOTOpask MPeAronaraer
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHEe cpemHero oOmero o0pa3oBaHUS 3aHMUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydalOIIUXCsl MPEICTABICHWH O HAay4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
JKHN3HH, DKOJIOTHYCCKOT'O MBIINIJIICHHA, HIEHHOCTHOT'O OTHOIICHUS K JKUBOM MpUupoac U YCIIOBEKY.



bonbiioe 3HaueHue OWONIOTHA UMEET TakKXKe Il pEIIeHHUs BOCHHUTATEIbHBIX U
Pa3BUBAIOIINX 33]a4 CPEAHETO OOIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
Ouosornu odecneunBaeT ycaoBus s (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYpBI, CIOCOOCTBYET HHTErpaluu
OMOJIOTMUYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuku, xumun U reorpaduu. HazBanHble MOJIOKEHUS O MpEAHA3HAUYEHUU Y4eOHOro MmpeaMera
«buonorus» coctaBuIM OCHOBY JUISI OTIPEICICHUS TIOJIX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €r0
coJlepKaHusl, IPEJCTABICHHOTO B POTrpamMme 10 OUOJIOTHH.

OT60p conmepkanust yueOHOTO TpeaMeTra «buosorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYAIOIINECs JOJKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAYMMbIC U1 (POPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONTNE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HHU W MPAKTHUECKOU aesaTesbHOoCTH. Oco00e MECTO B TOM cHUCTeMe 3HAaHUU
3aHMMAIOT DJIEMEHTBl COJICPIKAHUs, KOTOpPhIE CIy)KaT OCHOBOM it  (OpPMHUpPOBAHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUSIX JTUYHOCTH, CTIOCOOCTBYIONINX T'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHus.

CTpyKTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuayjia B IMPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENIBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMH U SBOJIONNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIETIEHBI CIEAYIOUINE coAepxKaTelbHble TuHUU: «buonorus
KaK Hayka. MeTopl HaydHOTro Mo3HaHus», «Kietka kak Omosiorudeckas cuctemay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpasue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU TIPUPOJIBD», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuenust yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00y4JaromuMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPTraHU3allMH JKUBBIX CHUCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIONB30BaTh ATU 3HAHUS TSl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIbI U PEILICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

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

OCBOCHHE OOYYaIOUIMMMCSA CHUCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOpHUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiax, CIYKallUX OCHOBOH Uil (pOpMUpPOBaHUS
IIPEJICTAaBICHUH O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOJAaX HAay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMu U OCOOEHHOCTSIX MHMBBIX CHCTEM PAa3HOIO YPOBHSI OpraHU3allMH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTUH;

(bOpMHpOBaHHG y 06y11a101111/1xc51 MO3HABATCIIbHBIX, WHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B IMponecce aHajin3a JaHHBIX O ITYTAX pa3BUTUS B OHoI0ruu HAaYYHBIX B3IJIAO0B,
Hﬂeﬁ " MOAXOJ0B K U3YYCHHIO )KMBBIX CUCTEM PA3HOT'O YPOBHA OpraHU3allvu,

CTaHOBJIEHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHMBATH SIBICHHS OKPYXKAIOIEro MUpA YKUBOW MPHPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHEe y O0YUYAIOIMUXCS YMEHHH WIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX
3HAHWW B MPAKTAYECKON MESITEIbHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHA;



BOCIUTAHHE YOCKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM JKUBOHM MPHUPOIBI,
HE00XO0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOJTIOICHUS STUICCKUX HOPM TPH MMPOBEICHUN
OMOJIOTNYECKHUX MCCICIOBAHUM;

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

MPUMEHEHHE NPUOOPETEHHBIX 3HAHWI M YMEHUH B TIOBCEJIHEBHOW XHM3HH JUIS OLICHKU
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIOLIEH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0IEHUE Mep TPODHUIaKTHKY 3a001eBaHU.

B cucreme cpennero obmiero oopazoBanusi «buosorus», uzyuaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS. 00sI3aTEIbHBIM yYYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH

((ECTCCTBGHHO-HaquBIG MPpEaAMCTBD?.

Jliist u3y4ueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00Iero o0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. buojsiorust Kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMHU, TEXHUUECKUMH U JPYTUMHU
€CTECTBEHHBIMU HayKaMH, Quiiocoduei, 3TUKON, 3cTeTHKOM M mpaBoM. Ponb Ouonoruu B

(GbopMHpPOBaHNN COBPEMEHHON Hay4HOU KapTHHBI Mupa. CuctemMa OHOJIOTHYECKUX HayK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OTMCaHNEe, H3MEPEHHE,
KJaccuukaius, MOJEIMPOBAHNUE, CTATUCTUYECKAss 00padOTKa JaHHBIX).

JdemoHcTpaumu:
Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOauIbl U CXEMBI: «MeTobl MO3HAHMS KUBOI mpupoabD?.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktnueckast padora Ne 1. «lcnonb3oBaHue pasinMYHBIX METOJNOB IPH H3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.



Tema 2. ’KuBble cucTeMbI 1 UX OPraHU3aI U,

XKussle cuctembl (OMOCHCTEMBI) Kak MpeaAMeT u3ydeHus Ouonoruu. OTIMYHE JKUBBIX
CHUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiictBa OwocucTeM W WX pa3HOOOpasue. YPOBHU OpraHU3aIllMud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHbIM,  TKAaHEBbIA,  OPraHU3MEHHBIM,  IMONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumnu:

TaGnuiel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpraHM3allMM >KUBOMN
IIPUPOIBI».

ObopynoBanue: moaens Mosiekyibl JJTHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUHN COCTaB KIJICTKH. XUMHUYECKHE QJICMCHTHI: MAaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Boga n MHUHCPAJIbHBIC BEIICCTBA.

qDYHKIII/II/I BOAbI N MI/IHepaﬂbHBIX BCIIECCTB B KIICTKC. Honz{epxcaHHe OCMOTHYCCKOTI'O
OastaHca.

benxu. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOH
MOJIEKY bl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

depMmeHTHl — Ouonoruyeckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl.  Ominuus  ¢(EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

YrneBojabl: MOHOCaXapu bl (TIII0K03a, pud03a U 1e30Kcuprd03a), Tucaxapuisl (caxaposa,
JaKTO3a) W TOJNHCcaxapuibl (Kpaxman, TJIHKOTeH, MeToNo3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochonunuasl, crepounbl. ['mapodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu aunuaoB. CpaBHEHUE YIIEBOJIOB, OENKOB M JIUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnorsl: JTHK 1 PHK. Hykieotuasl — MOHOMEpBI HYKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxuuun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHIH.

[uronorus — Hayka o kiertke. KimerouHas teopus — mpumep B3aUMOJCHCTBHS HIEH U
(bakTOB B HAYYHOM MO3HAHUH. MEeTO bl U3yUEHUSI KIETKH.



Krnerka kak nenoctHas xuBasi cuctema. O01ue npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosnekyisl JIHK kak renernueckwmii ammapar, cuctema CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHYecKas W Mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHrnEe SyKapHOTHUYECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAIMUKC, UX (YHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTormmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranouibl kietku: DI1C, anmapar ['onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHOUIbI KJIETKUA: MUTOXOHPHUH, TIacTUABL. [IpoucxoxaeHnne MUTOXOHAPUN U racTu. Buabl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUI0B KIETKH. BritoueHusl.

Snpo — peryasTopHbIii neHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuora3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHcnopT BemiecTB B KIIETKE.
JdemoHcTpaumnu:

[Toptpetsl: A. Jlesenryk, P.I'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

EI/IaFQaMMHI ((PaCHpCIleJICHI/IC XUMHYCCKHX DJIEMEHTOB B  HEKHBOU Iprupoac»,
((PaCHpe,Z[CJ'ICHI/Ie XHUMHYECKHUX IJIEMEHTOB B JKHBOM IpUpoOaACH.

Tabmuuel u cxemsl: «Ilepuoauueckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoyieKkyibl Oenkay, «CtpoeHue hepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpOeHNE AApa KIETKN», «Y TIEeBOIABDY, «JIMmuIbI».

OO6opy10BaHKE: CBETOBOM MHUKPOCKOI, OOOpYIOBaHME Ul NPOBEIEHUS HAOIIOJICHUIA,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KMBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYeCKUEe padoThI:

JlabopaTtopHas padota Ne 1. «/M3yueHue KaTaTUTHYECKOM aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGoparopnast pabora Ne2. «M3ydyeHue CTpOEHHs! KJIETOK pacTeHUil, *UBOTHBIX WU
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. ' KuzHeaeaTeJIbHOCTh KJIETKH.



O6men BemiecTB, WM MeTaboau3M. AccuMmianus (TJIACTHYECKUH OOMEH) |
JTUCCUMMJIISAIINS (SHEPTeTHYECKUt 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca MeTadbonau3ma. Posb
3aKOHOB COXpaHCHUS BCIICCTB U SHCPIrur B IOHMMAaHUN MeTa60JII/13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbiid. Poirs ¢pepMeHTOB B 0OMEHE
BEIICCTB M MTPEBPAICHUH YHEPTHH B KIICTKE.

®dotocunte3. CBeroBass W TemHOBas ¢a3bl (oTocuHTe3a. Peakiuu ¢dorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpeibl Ha POTOCHHTE3 U CITOCOOBI TIOBBIIICHHUS €r0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMmocuHTe3. XeMOCHHTE3UPYIOIIUE OakTepuu. 3HAYCHHE XEMOCHHTEe3a JJIs KU3HH Ha
3emuie.

Ouneprernyeckuii oOMeH B  kieTke. PaciuieruieHue  BeIIeCTB, BBIJICIEHHE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nmukomms. bpoxenne u
ero Buabl. KucnoponHoe okuciaeHHE, WIM  KIETOYHOEe jbixaHue. OKHCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peaknum wmartpuunoro cuute3a. [enermueckas wunpopmamms u JHK. Peanumzamus
reHeTu4eckoil nudopmanuu B kierke. ['eHeTnueckuil ko u ero cBoictBa. TpaHCKpunuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Heknerounsie ¢opmbl ku3HHM — Bupychl. Hcrtopus otkpbiTs BUpycoB (/.
U. ViBanoBckuii). OCOOEHHOCTH CTPOCHHUS W KU3HEHHOTO IMKIa BUPYCOB. baktepuodaru.
Bone3nu pactenuid, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIe BUpycaMu. Bupyc ummyHoneduimra
yenoBeka (BUY) — Bo3Oyautens CIIM/la. OOpaTtHasi TpaHCKpHUMLMS, peBEpTa3a U HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JIE€BaHUIM.

JdemoHncTpanum:
IMoptpetst: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsizes.

Taban1sl u cXeMbl: « THIIBI ATAHUS, «MeTtaboau3my, «MuToxoHApUSS»,
«QHepreTuueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctrpoenue u
dbyHKIIMOHUpOBaHUe TeHa», «CuHte3 Oenka», «['eHeTmueckwii  kom», «Bupyce,
«bakrepuodarn», «Crpoenne u kuzHeHHbIH 1wk Bupyca CIIMJla, Oaxrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmvkanun «Y asoenune JJTHK u Tpanckpumnusy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe M HHIMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii nuki, wiaM >KU3HEHHbIM LUK KieTku. Mutepdaza u mwuros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Permmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue



XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTuil. [IUMIOWIHBIA W TarIOMTHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. Llurtomornyeckne OCHOBBI Pa3MHOXKEHMSI M MHAMBUAYAJIBHOTO Pa3BUTHUSA
OpraHu3MOB.

Henenue knetku —Muto3. Ctaauu mutosa. [Iporeccsl, mponcxoasiie Ha pa3HbIX CTaJusIX
MUTO3a. Brojornueckuit cMpIci MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@dopMBl  pa3MHOKEHHSI OPTraHM3MOB: Oecrmojioe | T1ojoBoe. Buabl  Oecronoro
Pa3MHOKEHUS: JICJICHUE HAJIBOE, IMOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUU.

ITonoBoe Pa3MHOXKCHHUEC, €0 OTIIMYUA OT OecroJioro.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBegeHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HAaYEHUE MEN03a.

['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbBIE KEe3bl:
CEeMEHHUKU M siuyHuKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — rameT (CriepMaTo30ui,
AHLEeKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTpPOEHMs SAHLEKIETOK MU
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTrEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
oprarorene3. [ToctomOproHaIbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BHUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIIOCOOHBIC
BBI3BIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IIBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoncTpanum:

Tabauibl U cxeMbl: «DOpMBI pa3MHOXKEHHST OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHMI», «BereraruBHOE pa3sMHOXKEHUE pacTeHUil», «/lenenune kieTku OakTepuity,
«CTpoeHHE TIOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMBI», «KimeTouHbli mukimy, «Permkarus
JHK», «Munto3», «Meio3», «IIpsmoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTA0IINX
U 4yesoBekay, «OCHOBHBIE CTaJMM OHTOTCHE3a.

OO0opynoBaHue: MUKPOCKOI, MHUKporpenaparsl «CrepMaTo30ubl MIICKOITHTAIOIIETOY,
«SlitexneTka MIEKOMUTAIONIET0», «KapruoknHes3 B KIeTKaxX KOPEeIka JTyKa», MarHUTHAsI MOJIETTh-
anmmukanys «Jlenenne knetkny», moaens JJHK, monens meradaznoit XxpoMoCcoOMBI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl:

JlaboparopHast pabota Ne 3. «HabmoaeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.



JlabopatopHass pabota Ne 4. «l3ydeHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciaeacTBeHHOCTDh U H3MEHYHBOCTh OpPpraHusmMosB.

[Ipenmer u 3agaun reHetuku. Vctopust pa3BuTHs TEHETUKU. Poip LUTOJNIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa]] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToabpl TEeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUS. | eHeTHyeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB,  ycTaHOBJIeHHble . Menuenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH eAMHo00pa3us THOPUIOB repBoro nokosienus. [Ipasumo
JTOMUHUPOBaHMUS. 3aKOH paculeruieHus npu3HakoB. [‘mmore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpelmMBaHHE. 3aKOH HE3aBUCMMOIO  HACJEIOBaHUS  MPU3HAKOB.
[luToreHeTyecKkue OCHOBBI JUTMOPUIHOIO CKpELIMBaHMS. AHAJIU3UPYIOIIEE CKpELIMBaHUE.
VMcnonb30BaHue aHAIU3UPYIOLIETO CKPEIUBAHMS U1l OIPEAEICHUs TEHOTUIIA OCOOH.

CuemnieHHoe HacienoBaHue npusHakoB. Pabora T.Moprana 1o CHEmJIEHHOMY
HacJIeI0BaHUIO reHoB. HapylieHue clerieHus reHoB B pe3ysbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHS HACJIEICTBEHHOCTH. | eHeTHUEeCKrEe KapThI.

I'enetuka nmosna. XpoMOCOMHOE OINpPENEIEHUE MM0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

N3menunBOCTh. BUibl H3MEHYMBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHAsA. POk cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOJIU(UKAIMOHHOW HW3MEHUYUBOCTH.
BapuanyoHHsbIii pax u BapuanoHHas kpusas. Hopma peakuum npusnHaka. KonndecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencrBenHnast, uianu reHOTUIIMYECKAs, U3MEHUYNBOCTL. KOMOMHAaTHBHAS U3MEHUYUBOCTD.
Meiio3 u TmONIOBOM mTporecc — OCHOBAa KOMOMHATUBHONW W3MEHUYMBOCTH. MyTallMOHHAas
n3MeHYHBOCTh. Kitaccudukanus wmyrtanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MPUYMHBI MyTalil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
nm3menunBocty H. . BaBuiona.

BHCS[)IepHaSI HaCJICACTBEHHOCTh U U3MCHYNBOCTD.

I'eneruxka denmoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXMMHUYECKUN, MOJICKYISPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUPOBaHKUE, B ToM yucie ¢ mnomomipio I[1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,



XPOMOCOMHBIC 60JI€3HI/I. CoMaTHYecKHe u TCHCPATUBHBIC MYTallUU. CTBOJIOBBIE KIIETKH.
[TpunHuMIBI 310pOBOTO 00pa3a >KU3HHU, NUATHOCTUKU, MPOMUIAKTUKYA U JICYCHHS] T€HETUYECKUX
Oosie3Heil. MeIUMKO-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIAUIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKNX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpaumuu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuubl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOT€HETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunHoe ckpenmBanue», «l{UTOIOTMYECKHE OCHOBBI JUTHOPHUIIHOTO CKPEIIUBAHUS»,
«Mero3y, «B3anMoIeiCTBUE aJJIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHUM, J)KUBOTHBIX U
yejoBekay, «l'eHeTuka Moja», «3aKOHOMEPHOCTU HACIEAOBAaHMS, CLEIUICHHOTO C IOJOM,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoOmudukammoHHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Trpymmn KpoBu», «MyTalroHHas
W3MEHYHUBOCTEY.

Ob6opynoBanue: Mmoaenu-amuiukanun  «MoHOrHOpuaHOE CKpeuuBanuey, «Hemomxnoe
JIOMHUHHpOBaHue», «Jlurubpuanoe ckpenmBanuey», «llepekpécT XpoMocoM», MHUKPOCKON H
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (HOpMBI KPBIIEB H OKPACKH Tea), repoapuit
«["opox moceBHOI».

JlabGopaTropHble U NpaKTHYecKue padoThbl:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JIaGopartophas pabora Ne 6. «/3yueHne Mon(pUKAMOHHOW N3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOW».

JlaGoparopHass pabora Ne7. «AHamu3 MyTauuid y JApo30@uiibl Ha TOTOBBIX
MHUKpOIpenaparax.

HpaKTI/I‘leCKaH pa60Ta Ne 2. «CocTaBieHHE U aHAIU3 POOOCITIOBHBIX YCJIIOBCKAY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M Ipolecc. 3apoKJI€HUE CENEKLUUU U AoMecTuKanus. Yuyenue H.
W. BaBunoBa o IEHTpax MPOMCXOXKIEHUS U MHOrooOpas3us KyJIbTYpHBIX pacTeHHid. LIeHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/1a, IITaMM.

CoBpeMeHHbBIE METOJIbI CENEeKIIMA. MacCOBBId M WHIWBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
UYucrtas muanst. CkpenimBanyue YUCThIX JIuHAUH. ['eTeposuc, nmu rubpuanas cwia. HeponcrsenHoe
cKpemuBaHue — ayrOpuauHr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN



MyTareHe3 W IMOJIYyYCHHE MOJUIUIOUAOB. JIOCTHKEHHUSI CEeNEeKUUU pacTeHUM, KUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonoruss kak oOTpacib NPOM3BOACTBA. ['€HHAas WH)KEeHepHs. OTalbl CO3JAaHUA
pexomOuHanTHOM JIHK 1 Tpancrennsix opranusmoB. Kilerounas wunxenepus. Kietounsle
KYJBTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOLYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OJKOJIOTHYECKHE M JTHYecKHe mpodiembl. MO —
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPraHU3MBbI.

JleMOHCTpALINH:

[optpetsl: H. U. BaBusios, U. B. Muuypun, I'. [I. Kapneuenko, M. ®@. NBaHoB.

Tabmuubl 1 cxeMbl: kKapTa «LleHTpbl MPOUCXOXKIAEHUST U MHOrooOpasusi KyJIbTYPHBIX
pactenuit», «llopoabl 1oMalIHUX KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuam3anus», «Pabotel akamemuka M. @. UBanoBay, «llommrmmonmus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

OO6opynoBanue: MyJISDKU TUIOAOB M KOPHETIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IICTBEHHbIE PACTCHUSI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

3KCKprI/I$I «OcHoOBHEBIE METOABI U JOCTHUKCHHUSA CCIICKIINU paCTeHI/Iﬁ 1 KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SUCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoJTIOLIUOHHAA OUOJIOTHSA.

Hpe,[[HOCBIJ'IKI/I BO3HHUKHOBEHHUS ABOIIOIMOHHOMN TCOpHHU. 3BOJ’IIOI_II/IOHHa$I TCOpHUA U eé
MecTo B Onojioruu. Biusaue ABOJIIOIIMOHHOMN TCOPHHU HA PA3BUTHUC OMOJIOTHH U APYTrux HayK.

CuzerensctBa »BoyOLMU. [laneoHTONOrMYECKHE: MMOCIENOBATEIBLHOCTD IOSBIICHUS
BU/IOB B MTAJICOHTOJIOTUYECKOM JIETOMKCH, TIepeXoHble popMbl. buoreorpadudeckue: CXoICTBO U
paznuune ¢ayH U Gprop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHUYECKUE: CXOJACTBA W pa3iIuyus SMOPUOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTHYHBIE, AHAJNIOTMYHBIE, pPYAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHU3MOB.



OpomounonHass teopust Y. [apsuna. Ilpeanochiiku BO3HMKHOBEHUS JdapBUHU3MA.
JBuokymye Ccuwibl ABOMIOLMM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBoonnn (CTI) u e€ 0OCHOBHBIE TIOJIOKECHHUS.
Muxkpososmtornus. [lomynsanusa kak eIMHUIA BUAA U SBOJIOLUU.

JiBmxymue cuibl (pakTophl) IBOJIOLUUA BUJOB B MpHupoAe. MyTalmoHHBIN mpolecc U
KOMOHMHATHUBHAS U3MEHYUBOCTD. [lonmynsinoHHble BOIHBI U Apeiid reHoB. M3onauus u Murpanus.

EcrecTBeHHbI OTOOp — HampaBisiOmUil (GakTop 3BONOLIUH. POPMBI €CTECTBEHHOTO
otbopa.

[TpucmocoOaeHHOCTh OPraHU3MOB KaK pe3yiibTat dBotonud. [IprMeps! mprcmoco0IeHmit
y opranuzMoB. ApoMop(h03bl U UIN0A AT TAIHH.

Bun u Bumoo6OpaszoBanue. Kpurepuu Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, SKOJIOrHuecKoe.

Maxposomornusi. @opmbl 3BoIONUHN: (GUIIeTHYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxnaeHue OT  HEeCIMEUUATU3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paIdarusl.

JdemoHcTpamum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bop,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apOoJbILIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CYyIIECTBOBaHHUEY,
«EctectBeHHbIlt  0TOOp», «MHOroobpasue COpTOB pacTeHuil», «MHoroobpaszue moOpoa
KUBOTHBIX, «ITomymsumy, «MyTanuoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Mnnoanantammmy», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucrnoco0neHHOCTh
OpraHusMoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJ000PA30BAHUE.

O6ODVI[OB8.HI/I€I KOJUJICKIIUA HACCKOMBIX C pa3JIMYHbIMHA TUIIAMU OKPACKH, Ha6op IJI0J0B U
CEMsH, KOJITICKIHA ((HpI/IMepBI 3alllUTHBIX HpI/ICHOCOGJ'IeHI/Iﬁ Y KUBOTHBIX», MOJICJIb «OCHOBHEIC
HaITpaBJICHUA 3BOJIFOIUN, 00BEMHAs MOJIECIIb ((CTpO@HI/Ie T'OJIOBHOI'O MO3ra IO3BOHOYHBIX ).

buoreorpaduueckas kapra Mupa, Koyekuus «@DopMbl COXPaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX U PAaCTeHMi», Mojenb anrumkanusa «llepekpéct xpoMocomy, BIakKHbIE MpenapaThbl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymku», Mukpomnpenapat «Jposoduiia» (HOopMma,
MyTaluu (OPMBI KPBUTHEB U OKPACKU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJIOTHUESCKOMY KPUTEPHION.

JlaboparopHast pabora Ne2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emute.

JloHay4HBIE IPEICTABICHUS O 3apOXKICHUU KU3HU. HaydHble rHIIOTe3pl BOZHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBositony. HauanpHble sTansl Ononorndyeckoi 3sotonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpPAaHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIOLMAL.
DopMHUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButue xxu3num Ha 3emiie o apam u nepuojiaM. Katapxeii. Apxerckas u mpoTepo3oncKas
apbl. [laneo3oiickas spa u e€ nepuoibl: KEMOPUNUCKUNA, OPJOBUKCKUHN, CUITyPUNUCKUN, JE€BOHCKHIA,
KAMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3o30iickas 3pa u €€ Iepuobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kaiino3oiickas 3pa 1 e€ nepuo/ipl: ajaeoreHoBbIi, HEOr€HOBBIN, AHTPOIIOI€HOBBIH.

XapakTepucTUKa KJIMMara U IeoJOrM4ecKux IpoueccoB. OCHOBHBIE 3Tallbl ABOJIIOLAN
PacTUTENBHOTO ¥ )KUBOTHOTO MUPa. ApoMop(03bl Y pacTeHHH 1 KUBOTHBIX. [osiBIeHUE, paciBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpakeHUe HBOIIOIMH. OCHOBHBIE CUCTEMATHUECKNE
IpYMIIbl OPTraHU3MOB.

9BOJ’II-OI_[I/I$I YCJIOBCKaA. AHTpOl'IOJ'IOl"I/ISI KaK Hayka. Pa3zButue HpeI[CTaBJ'IeHI/Iﬁ 0
MPOUCXOKACHNHN YCJIIOBCKA. Metoant HU3YYCHUSA aHTPOIIOICHE3A. CXOHCTB& " pasjinvyus 4CJI0BCKa
1 )KUBOTHBIX. CHCTEMAaTHYECKOE TTOJI0KEHUE YeI0BEKA.

JBwxyume cwibl (pakTopsl) aHTpororeHeza. HacnencTBeHHass M3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TpyZa, MBILUICHHUE,
peub.

OCHOBHBIE CTaJMU U BETBHU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaAMmoxondimui, YenoBek HeaHAepTanbCckui, YenoBek pasymsbld. Haxonku
HCKOMAaeMbIX OCTATKOB, BPEMsl CYIIECTBOBaHHS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: eBpolieonHast (eBpa3uiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAs), MOHIOJOWUJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MTPECTABUTENEH YETOBEUECKUX pac K YCIOBUSAM CYIIECTBOBaHUS. EMMHCTBO
yenoBeueckux pac. Kpuruka pacusma.



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

Tabnuubl u cxembl: «Bo3HukHoBeHHEe CONMHEUHON cUCTEMbD», «Pa3BUTHE OPraHUYECKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kiertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKkoro Mupay, «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKUX HAXOJOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepebie
COBPEMEHHBIE JIFOIN», «HUeloBeuecKne pachi».

Oo6opynoBanue: Myspku — «[IpoucxokaeHne denoBeka» (OIOCTBI  aBCTPANIONHUTEKA,
NUTEKAHTPOIa, HEaHIepTallblla, KPOMAaHBOHIIA), CICTIKH WA M300paKCHUsT KaMEHHBIX OpYIUi
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhl, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KOJIIeKIHsT «DOPMBI COXPaHHOCTH MCKOIIAEMBIX JKUBOTHBIX M PACTCHUIN.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

HpaKTI/I‘leCKaH pa60Ta Ne 1. <<I/I3yquHe HCKOIIaCMBIX OCTAaTKOB paCTCHI/Iﬁ " )XMBOTHBIX B
KOJIIICKIHAX .

DKcKypcust «IBOJIIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbIN WIN
KpaeBeIYECKUI My3eil).

Tema 3. Opranu3mbl U OKpPYKAKIIAS Cpeaa.

OKoJlorust Kak HayKa. 321,[[8.‘11/1 U pasaciibl  5KOJOTHHU. MeToapl  AKOJOTHYECKHX
HCCJIeIOBaHUM. DKOJIOTHYECKOE MHPOBO33PCHUC COBPECMCHHOT'O YCJIOBCKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3JyIIHas, IOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonornueckue (axroprl. Knaccudukanus sxonorundeckux (paxTopoB: abMOTHUYECKHE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BIaXHOCTb. doTonmepnoausm.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHUX (paKkTOpOB. bruojornueckue puTMsl.

buornueckne ¢dakropel. Buapl OnOTHYECKMX  B3aMMOJEHCTBMHA: KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepaius, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAaKTEPUCTUKU MoNyasinud. OCHOBHBIE ITOKA3aTENN MOMYJISALNN:
YUCJIICHHOCTb, IUIOTHOCTb, POXKIAa€MOCTb, CMEPTHOCTb, IIPUPOCT, MUrpauusa. JuHamuka
YUCJIEHHOCTH MONYJIALMY U €€ Perysiusl.



JdemoncTpanum:
Hoptpertsi: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.
Tabnuuer u cxembl: kKapta «[Ipupoansie 3006 3eminy, «Cpeasl 0OUTaHUST OPTaHU3MOBY,

«Dortonepuogmsmy», «l[lomynmsamun», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH MOMYJISALUH
uHy30pun-Typenbkn», «llumessie memnmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdoaornueckrne 0COOEHHOCTH paCTEHUM U3 Pa3HBIX MECT
0oOUTAHUSY.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuueckas padota Ne 2. «[loacu€T MIOTHOCTH MOMYJISALMN pa3HBbIX BUIOB PACTCHUI.

Tema 4. Coo011ecTBa M DKOJIOTHYeCKHUEe CHCTEMBI.

CooOmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypbl  OuoOlEeHO3a:  BUAOBAs,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe M OHOreoIeHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPrUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu M cetd. OCHOBHBIE TIOKa3aTeNd 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMS. OKOJOTMYECKHE MUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKieccus.

[IpuponHble SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M pEK. IJKOCHUCTEMA XBOWHOIO WIH
HMIMPOKOJIMCTBEHHOT O JIECA.

AHTpPOINOTeHHBbIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KkocucTeMbl. buonornyeckoe u
XO3SICTBEHHOE 3HAUYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak gaxtop ycTrounBocTH sKocucteM. CoxpaHeHne OMOJIOTHYeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocgepe. I'panuibl, coctaB U CTpyKTypa OuoChepsl.
Kupoe BemectBo u ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHE ITHKJIBI JJIEMEHTOB (Yriiepoja, azoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emian. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.



CocymecTBoBaHue Npupo il U yenaoBedecTBa. CoxpaHeHHe OMopazHO0Opa3us Kak OCHOBA
ycroifunBoctu Onocdepsl. OCHOBa PaLlMOHAIBHOIO YIPABICHUS MPUPOJHBIMU pECypcaMH U UX
UCII0JIb30BaHue. JlocTrykeHust OMOIOrUM U OXpaHa IPUPO/IBI.

JdeMoHcTpanum:
Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuie! u cxemsl: «lIumesble nenn», «buoneHos: cocras u crpykrypa», «llpupoassie
coobmiectBa», «llemn mnuraHusy, «OKoJIOrMUecKas mnupamuaa», «buocdepa u YemoBex»,
«9KOCHCTEMA INPOKOJIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOTIO Jieca», «buoLeHo3 Bonoéma,
«ArpoueHos3», «lIpumepHblE aHTPONOreHHBbIE BO3IECHCTBUS Ha MNpUPOAYy», «Baxuelmue
VCTOYHUKN 3arpsi3HEHUs BO3JlyXa M IPYHTOBBIX BOI», «llouBa — BakHEWIIAs COCTABIIAIOILAS
ouocheprr», «Paktopsl nmerpazamuu  nouBy», «llapHukoBblii  3hdexT»,  «DaKTOPbI
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopot a3ora B IpupoIe».

O06opyioBaHME: MOJIEIIb-aNIIINKALHS «Tunuunele OMOILICHO3bD», repoapuii
«PactutenbHbie  cooOmiecTBay, Kouiekiuu — «buonenos», «Bpeautenu = BakHEHIIHUX
CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp», TIepOapuM M KOJUIEKIMM pAacTeHUH U  KHUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buja, KpacHas kaura Poccuiickoin
Ddenepanun, H300pakeHHsI OXpaHIEMbIX BUI0B paCTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroImuMUCs NMPOrpaMM CpeHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMUYHOCTHBIX pe3yJabTaTOB OCBOCHUS Ipeamera «bHoJIorus» BBbIIEIEHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHE OOy4YarOIIMMUCSH  POCCUHCKOM  IpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTU U CaMOOIPEIEICHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHWIO0 OWOJIOTHM, IIE€JICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTNYECKOT0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTH 00Y4aOINXCsl pPYKOBOJICTBOBATHCS B CBOECH
JESITEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIUMHU CHCTEME OMOJIOTHYECKOTrO



06pa3013aH1/151, HaJINYUEC 5KOJIOTMYCCKOro MpaBOCO3HAHUA, CIIOCOOHOCTHU CTaBUTH e U CTpOUTHb
KU3HCHHBIC ITJIaHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS npeamera «bHoJorus» AOCTUTalOTCs B €IUHCTBE
y‘Ie6H0ﬁ M BOCIHUTATEIBHOMN ACATCIIBHOCTH B COOTBCTCTBHUU C TPaJUIIUOHHBIMU pOCCI/If/’ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JMYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXEHUSI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O U  TPaJulUsaM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH cpele.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO MpeaMeTa « bUoIoTHs» JOKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEeH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO ONBbITa M OIbITa ACATEIHLHOCTH B MPOILIECCE pealn3alii OCHOBHBIX
HAIpPaBICHUI BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOr0 BOCIIMTAHMUS:

C(OPMHPOBAHHOCTh TPAKIAAHCKON TMO3UIMHU OOYYAIOIIErocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUIICKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTHTYLMOHHBIX IIpaB M OOS3aHHOCTEW, yBa)KEHHWE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOI;'I ACATCIIBHOCTU IIPpHU CO3JaHUU y‘I€6HBIX IIPOCKTOB,
peuiCHnA y‘Ie6HBIX 1 MMO3HAaBAaTCJIbHBIX 3a/a4, BbIIIOJTHCHUNU OMOJIOTHYCCKUX SKCIICPUMCHTOB;

CIOCOOHOCTh  ONpPENAENATh COOCTBEHHYIO TO3UILHUIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMCHUEC YUUTBIBATH B CBOUX I[GﬁCTBHS[X HCO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaHMOI[CI\/JICTBI/IH J'IIOI[GI\/'I C pa3sHbIMH y6€)K)IeHI/I$IMI/I, KYJbTYPHBIMU LEHHOCTSIMU U COLIMAJIbBHBIM
MOJIOKCHHUEM,;

TOTOBHOCTH K COTPYAHHUYCCTBY B IIPOLECCC COBMCECTHOI'O BBIITOJIHCHUA y‘le6HBIX,
MO3HABATCIbHBIX W HCCICAOBATCILCKUX 3ala4d, YBaXUTCJIIbHOTO OTHOIICHUA K MHCHHUIO

OIIIOHCHTOB IIpHU 06cy)KI[CHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COZCPIKAHUA,

TOTOBHOCTH K FYMaHHTapHOﬁ n BOJ'IOHTépCKOfI ACATCIIBHOCTH,;

2) NATPHOTHYECKOTO BOCTIUTAHUS:



c(hOpPMHUPOBAHHOCTb POCCUMCKOMN IPaKIaHCKOW MIEHTUYHOCTH, MaTPUOTH3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOi A3BIK U KYJIBTYpPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

HCHHOCTHOC OTHOHICHHWEC K TIIPUPOAHOMY HACICAUIO W TIIaMATHUKaAM HPHUPOIBI,
JOCTHIXCHHUAM Poccuu B HAaYyK€, HCKYCCTBE, CIIOPTEC, TEXHOJOI'UAX, TPYAC,

CIIOCOOHOCTD OLICHHMBATb BKJIA[ pOCCHfICKHX y‘léHI)IX B CTAHOBJICHUEC W pPa3BUTHC
6I/IOJIOFI/II/I, IMOHUMAHUS 3HAYCHUS OHMOJIOTUHU B IIO3HAHUHU 3aKOHOB IIpUpoOAbI, B )KU3HHU YCIIOBCKA U

COBpPEMEHHOI'O O6H.[CCTBa;

ujeliHas yoekIEHHOCTh, TOTOBHOCTb K CITY’)KEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CII0COOHOCTD OLCHUBATh CUTYyallUIO U IIPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYAICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HAHUC JIMYHOI'O BKJIaJga B IOCTPOCHUC YCTOﬁqHBOFO 6YI[yHI€FO;
OTBCTCTBCHHOC OTHOLICHUC K CBOUM pOJAUTCIIAIM, CO3JaHUIKO CEMbU Ha OCHOBC

OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMEWHOU KM3HU B COOTBETCTBUU C TpaauuusIMu HaApoOaOB
Poccuu;

4) ICTETUIECCKOTO BOCIIUTAHUA

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOSHGﬁCTBHH JKHBOM npupoasl 1 e€ OECHHOCTH,

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPEMIICHUC IIPOABJIATH
KadyecTBa TBOp'—IGCKOﬁ JIMYHOCTH,

5) puzuveckoro  BocnHTaHHs, (OPMHPOBAHMS  KYJbTYPHl  310POBbS H
IMOLMOHAJIBLHOIO 0/1aronoJIy4yus:



MMOHUMAaHUE W peaTn3allis 3JI0pPOBOro U 0e30MmacHoro o0pas3a Ku3HU (310pOBOE MUTAHUE,
COOJTIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perymspHas (Qu3MYecKash AaKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE IICHHOCTU TMPaBWJI WHIUBHAYAJIBHOTO W KOJUICKTHBHOTO ©O€301acHOro
MOBEJICHUS B CUTYALUAX, YTPOXKAIOIINX 37J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIA,
HapKOTHKOB, KypeHHUSI);

6) TPy10BOr0 BOCIIMTAHUS:
TOTOBHOCTbH K TPY/y, OCO3HAHUE [IEHHOCTH MacTePCTBA, TPYIOIIO0HE;

T'OTOBHOCTB K aKTHBHOM ACATCIIBHOCTH TEXHOJIOTHYECKOU u colMaIbHOU
HalpaBJICHHOCTH, CII0OCOOHOCTH HHUOUHUPOBATH, INIAHUPOBATH W CAMOCTOSATCIIbHO BbIIIOJHATH
TaKYyIO ACATCIIbHOCTD,

MHTEpEC K pa3iuyHbIM chepaM mpodecCHOHANBHON JeATEIbHOCTH, YMEHUE COBEPIIAThH
0CO3HaHHBII BHIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCE
JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTMUYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMS;

TMOBBIIICHUEC YPOBHA 9KOJIOTHYECKOM KYJIbTYPBI: HpI/I06peTeHI/Ie OIlbITa THNIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKU UX BO3MOKHBIX MOCJIEICTBUI IS OKPY)KaIOH_Ieﬁ CpCabl;

OCO3HAHHE TJI00ATBLHOTO XapaKkTepa 5KOJIOTHYCCKUX np06neM )41 HYTeﬁ UX PCHICHUS,

CIOCOOHOCTH MCIONB30BaTh MPHUOOPETaeMbIe MPU U3YyYCHUH OMOIOTHH 3HAHUS U YMEHHS
IPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOJIOIOIB30BaHNEM (COOIIOIeHNE
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpUSATHE ACUCTBUM, MPHUHOCAIIMX BpEJ OKpPYXKAOLEH NPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUYECKUE MOCIEICTBUS MpeAnpUHIMAeMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;



HAJIMYHUE PA3ZBUTOrO HSKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKON KYJIbTYpbI, OIMbITA
JIEATEIbHOCTH  DKOJOTMYECKOM  HAINpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOW ITPAKTUKE, TFOTOBHOCTH K YYAaCTHIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAPABIECHHOCTH;

8) HEHHOCTU HAYYHOTO IMO3HAHUSA

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW IpPaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM M YUTATEIIHLCKOM KYJIBTYPEI KaK CpeACTBa BSaHMOHeﬁCTBHH
MCKAY JIOAbMU W ITO3HAHUWA MHPA,

MOHUMaHHE CIEeMU(PUKN OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paLMOHATIBHOIO HayYHOI'O MBIIIICHHUS, CO3/1aHUHU LIEJIOCTHOTO NPECTABICHUs 00 OKpYy’KaroIleM
MUpE Kak O €IMHCTBE IMPHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOo0OIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OWOJIOTUHU JIi COBPEMEHHOU IHUBHIM3ALMU: 00eCTIeUeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl Pa3BUTHUS YEJIOBEUSCTBA, MIOMCKA MyTEeH BBIXOAA W3 TII00AIBHBIX
9KOJIOTHYECKHX MPOoOJIeM B 00ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIILIEHUS 001ei
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMOil Py U3y4eHUN OUOJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHUS, HUCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHajdu3a U OOBSICHEHHs SBICHUN
OKPY’KaIOIIeT0 MHUpa M MPOUCXOANIMX B HEM HM3MEHEHUN, YMEHHE JenaTh OO0OOCHOBAHHBIC
3aKJIIOYEHHUS HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEILHO HCIOJIB30BATh OHMOJIOTHMUECKHE 3HAHUS AJid pelICHUA
np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX,

OCO3HAaHUEC II€HHOCTHU HaquOI\/JI ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CamMoO0Opa3oOBaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUA 110 OWOJIOTMM B COOTBETCTBUUA C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMMXCS  MEKIUCHUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEeNI0BaHUe, HAONIOIEeHNe, U3MEpEeHHe, SKCIEPUMEHT U JPYruX), YHHBEpCalIbHbIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATUBHbIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHATBHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHbIE JACHUCTBUS B IO3HABATENBHON U
COLIMAJIbHOM MPAKTHKE.

MeTanpez[MeTHHe pPE3yjbTaTbl OCBOCHHUA IIPOTpaMMBbI CPEIAHETO O6IJ.[CFO O6pa3OBaHI/I$I
JOJIKHBI OTpaKaTh:

ORyajieHne YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BbIe JJOrHYecKHUe JIeiiCTBHUSI:

CaMOCTOATENLHO (HOpMYIMPOBaTh M aKTYyaJH3HpPOBaTh HpoOJIEeMy, paccMarpuBaTh e
BCECTOPOHHE;

HCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUI MNPUEMBI JIOTMUYECKOrO MBIIUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPAcCKpbIBaThb CMBICHT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU MOHITUSIMU);

OMpPCACIATL LCIW ACATCIBHOCTH, 3ajaBasd IMMapaMCTpPbl U KPUTCPUHU HUX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OMOJIOTHYECKUE MOHATUS I OObSICHEHUs (aKTOB M SBICHUM >KUBOU
HIPUPOIBI;

CTPOUTHL JIOTUYCCKUC PACCYKIACHUA (I/IH)IYKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaHOFHI/I),
BBIABJIATE 3aKOHOMCPHOCTHU W IMMPOTHBOPEUYNA B paCCMaTpuUBACMBbIX SABJICHUAX, q)OpMYJ'H/IpOBaTI)
BBIBOJbI U 3aKJIFOYCHU A,

MIPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA JJIsl MPEJACTABICHUSI CYIIECTBEHHBIX CBS3€H U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMMA PA3HOTO POJa,
BBISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabatbIBaTh IJIaH PEIICHUs TPOOJIEMbI ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepUaIbHbBIX
Y HEMaTepHaAJIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHUBHI B JIEATEIHLHOCTh, OIEHWBATh COOTBETCTBUE PE3YyJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIICICTBUI S TCIBHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIJICHUC ITPU PCUHICHUH KU3HCHHBIX HpO6JIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NelCTBHS:

BJIaJCTh HaBbIKaMH y‘-IGGHO-HCCHGI[OB&TCHBCKOfI u HpOGKTHOfI JACATCIIBHOCTHU, HaBbIKaMU
pasp€uiCHusd npo6neM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOUCKY MCTOIAOB
PEIICHUA MTPAKTUYCCKUX 3ada4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

HCIIOJIB30BATh PA3JIMYHBIC BHAbI ACATCIIBHOCTU IO IMOJYYCHHMIO HOBOI'O 3HAHHA, €TI0
HHTCpIIpCTalliu, Hp606paBOBaHI/IIO U IIPUMCHCHUIO B y‘~I€6HbIX CUTyalusdax, B TOM YHCJIC IIPpU

CO31aHNuH y‘le6HbIX 1 COOUAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘leIﬁ THII MBIIIJICHUA, BJIAJACTh Haquoﬁ TepMHHOHOFHGﬁ, KIIFOYCBBIMHU
IOHATHUAMU U METOJaMH,

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33aJa4d B OOpPA30BATEIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BbIABJIITE HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJIU3UPOBATH 3a4a4dy, BbIABUIATb
THUIIOTE3Y eé pelICHUs, HAXOAUTH apTyMCHTHBI IJI JOKA3aTCIIbCTBA CBOUX YTBep)K)IeHI/II\/’I, 3a1aBaTb

IapamMeTphbl U KpUTEPUH PEILICHNS;

AHAJIIM3UPOBATL TIIOJYYCHHBIC B XOJAC€ PCHICHUA 3aladyu pPE3yabTaThbl, KPUTHYCCKU
OLCHUBATHL UX NOCTOBCPHOCTD, IIPOTHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX,

AaBaThb OLICHKY HOBbBIM CUTYyAllUsIM, OLICHUBATb HpHO6p€TéHHLIfI OIIBIT;

OCYIIIECTBIIATH 1IEJCHANPABICHHBIN MOWCK MEpPEeHoca CPeJCTB U CIOCOOOB JACHCTBUS B
npohecCHOHANBHYIO Cpey;

YMCThb MEPCHOCUTDH 3HaHHUA B IO3HABATCJIbHYIO u MMPAKTUYCCKYIO obiactu
KHN3HCACATCIIbHOCTH,

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX o0IacTei;

BbIJIBUT'aTb HOBBIC HJCH, MpCjiaraTb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTH
Hp06HeMLI " 3a71a4u, JOIMYCKAIHE AJIbTCPHATUBHBIC PCIIICHUA.



3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMAIUK (TeKcTe yueOHOTo mocodus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO Pa3IUYHBIX BHIOB U (OpM
IIPEICTABIICHNS, KpUTUYECKU OLICHUBATD €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(bopMyIHpOBaTh 3aMpoChl M TPUMEHSITH pa3jIMYHbIE METOABI MPH IMOUCKE U OTOOpE
Ounonoruveckor HHGOpMaIUU, HEOOXOUMOMH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHHA I/IH(bOpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCITIOJIb30BAHUSA PA3JIMYHBIX ITOUCKOBBLIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OPMY TpEACTaBICHUS OUOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKku, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpPEJCTBA IpU paboTe ¢ OMOIOrHYecKOi
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISHOCTH;

BJIAQJICTh HAaBBIKAMHM pPACIIO3HABaHHWA U 3AIIUTHl MHPOpPMALWH, WHPOPMAIMOHHON
0€30aCHOCTH JIUYHOCTH.

OBJ1ajieHre YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€fCTBHSIMH
1) o6menne:

OCYHICCTBJIAIT KOMMYHUKAIINHU BO BCEX C(l)ean JKU3HH, aKTUBHO Y4aCTBOBAThH B JHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY 06cy>1<z[aeM0171 TCMBI (YMCHI/IG 3a1aBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUS npezmaraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPEChI H
COr1aCOBaHHOCTD HO3PII_II/II>'I APYyrux y4aCTHUKOB AHUAJIOTa UJIN ,[[I/ICI(YCCI/II/I);

pacrio3HaBaTb HeBep6aanHe cpeacrBa 06H_I€HI/I${, IMNOHUMAaTh 3HAYCHUC COIMAJIbHBIX
3HAKOB, NPCANOCBIIIOK BO3SHUKHOBCHUSA KOH(l)J'H/IKTHBIX CI/ITyaIII/II\/’I, YMCTb CMATYATDh KOH(i)J'II/IKTI)I n
BECTHU IICPCTOBOPLI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aWMOJCUCTBHUS, TOHUMATh HAaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBOKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bOopMyIUPOBATh CBOM BO3PAKECHHS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.



2) cOBMeCTHAs 1eSITeTIbHOCTD:
MOHMMATh U HMCIIOIB30BaTh MPEUMYIIECTBA KOMAHAHON U MHIMBUIYAJIbHON pabOTHI MpH
peleHny OMOIOrnYecKoil MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX

¢dbopM B3aMOAEUCTBUS MIPH PEILICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUI € Y4E€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIpUHUMAaTh LU COBMECTHOM ACATCIIbBHOCTU, OPIraHU30BbIBATbL W KOOPAHMHUPOBATH
HeﬁCTBHH 0 €€ JTOCTUKEHUIO: COCTABIISTH ILJIaH HeﬁCTBHﬁ, pacnpeaciiaTb pojiu € yLIéTOM MHEHUMN

Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTEHI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

MpeasiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WUJIEU C MO3ULMHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIAATD MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWEC B Pa3JIMYHbBIX CHUTYyalUAX,
MMPOSABJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITH WHHUIIMATHBHBIM.

OBJ1ajleHNe YHUBEPCAJIbLHBIMH PEryJIATUBHBIMH J€fiCTBUSIMU:
1) camoopranu3anus:

HCIIOIL30BaTh OMOJIOTHMYECKHE 3HAHUS JJIsA  BBIABJICHUA np06neM U UX PCIICHHA B
JKHN3HCHHBIX U y‘Ie6HLIX CUTYyalUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBbIE U CMBICJIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M MOCTYIKAX I10 OTHOLICHHIO K >KMBOM IPHUPOAE, CBOEMY 3JI0POBBI0 H 3J0POBBIO
OKpYKarolluX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4l B 0Opa30BATENbHOW JEATEIBHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJIATH IUIAH PELICHUs IPOOIEMBI C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
pacuIMpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JieJ1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OTIBIT;



Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBIICHHUIO IIIUPOKOH SPYIUIIMH B PA3HBIX 001aCTsIX
3HAHWH, TOCTOSTHHO MOBBIIIATHL CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCHUTBb KOPPEKTUBEI B ACATCIIBHOCTb, OLICHHBATH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM;

BJIaACTh HaBbIKaMH IMO03HABaTeILHOMN pe(i)J'IGKCI/II/I KaK OCO3HaHHA COBEpIIaCMbIX HeﬁCTBHﬁ
W MBICJIUTCIIbHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ, HCIIOJIB30BaTh HpI/IéMBI pe(l)JICKCI/II/I
JJI1 OLICHKK CUTYyaluu, BBI60pa BCPHOI'O PCIICHUA,

YMETh OLICHUBATDh PUCKHU U CBOCBPECMCHHO IIPUHUMATDH PCHICHUS 110 UX CHUXKCHUIO,

MMPpUHUMATh MOTHBBI U apTYMCHTBI APYTUX IPHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,

3) npuHsATHE CeOSl M IPYTHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IPU aHAINU3E Pe3yIbTaTOB ACITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

Ppa3BUBATb CITOCOOHOCTH ITOHUMATh MUD C NO3UIUHU APYTrOoro 4CjI0OBCKaA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ononoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npeamera «buosiorus» HaydHble 3HaHHUS, YMEHUS U
Croco0bl nercTBui o OCBOEHHUIO, MHTEpIIpEeTaluU
U Ipeo0pa30BaHMIO 3HAHUHN, BU/IbI JESATEILHOCTH I10 MOJIYYEHHIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallUsX, a TakKXK€ B pPEaJbHBIX >KU3HEHHBIX CHUTYyallHsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHbIE pe3yabTaThl MPEICTABICHBI MO ToJlaM
00yJeHUsI.



[IpeameTHBie  pe3yiabTaThl  OCBOCHHS  ydeOHoro mipeamera «bwomorus» ¢ 10
KJlacce TOJKHBI OTPaXarh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE U pOJId OUOJIOTMUM B CHUCTEME HAyYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM IPAaMOTHOCTH YEJIOBEKa [T PEIICHUS KU3HEHHBIX 33/1a4;

YMEHHE PACKPBIBATh COJEPKaHUE OMOJOTUIECKIX TEPMUHOB M TIOHATUMN: KU3Hb, KJIETKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBPAICHUE SHEPTHH ), TOMEOCTa3 (CaMOperyJIsius ),
YpOBHEBAsi  OpraHW3alUsi  JKUBBIX  CHCTEM, CaMOBOCIPOUW3BEICHHE  (PErmpOIYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTbD, POCT U Pa3BHUTHE;

yYMEHHE H3Jarath OWOJIOTMYECKHUE TEOpur (KJIETOYHAs, XpPOMOCOMHAas, MyTalllOHHas,
IEeHTpaJbHAs JIorMa MOJEKyIsipHOW Ouosorun), 3akoHsl (I'. Menpnens, T. Moprana, H.
U. BaBuiosa) u yueHus (0 LEHTpaX MHOrooOpa3usi U IPOUCX0KIEHUS KyJIbTYpHbIX pacTeHuil H.
W. BaBuiosa), onpeneisaTh TPaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHE BJIAJICTb MCTOJAMH HAYYHOI'O IIO3HAHHA B OHOJIOTUH: Ha6J'IIO,I[eHI/Ie Hn OIIMCAaHHC
JKMBBIX CHCTEM, IIPOLCCCOB U ﬂBHGHI/Iﬁ, opranuzanvsa MW IMPOBCACHUC OHOJIOIrHYECKOI0
OKCIICPUMCHTA, BBIABUIKCHHUC THUIIOTC3bl, BBIABJICHUC 3aBUCUMOCTHU MCKAY MHCCICAYCMBbIMU
BCJIIMYHUHAMU, 00BSICHCHHUE IMMOJIYYCHHBIX PE3YyJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ,
TCOpI/Iﬁ " 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIICISTh CYIICCTBCHHBIC NMPHU3HAKK BHPYCOB, KJIETOK MPOKAPHOT U JYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEIICCTB U
HpeBpalieHHs YHEPriuu B KIETKe, (HOTOCHHTE3a, IJIACTUYECKOr0 M JHEPreTHYECKOro OoOMeHa,
XEMOCHHTE3a, MUTO34a, Mef/'IO?:a, OIJIOAOTBOPCHUA, PASMHOXCHUA, UHANBUAYAJIbHOI'O pPa3BUTHUIA
opraHusma (OHTOIeHe3);

YMEHHUE MPUMEHSTh MOJyYCHHbIC 3HAHUS IS OOBSICHEHUS! OMOJIOTMYECKHX MPOILECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C II€TbI0 00CCIICUCHUS
0€30MacHOCTH CBOETO 37I0POBbSI M 3JI0OPOBbS OKPYKAIOIIUX JIFOJCH, COONIONCHUS HOPM
IPaMOTHOTO TOBEJIEHHUSI B OKPYXAOIIEH NPUPOIHON cpele, MOHMMaHUue HeO0OXOIMMOCTH
HCITIOJIB30BAaHUA )IOCTI/I)KCHI/Iﬁ COBpeMeHHOI\/'I Onomorn ¥ OMOTEXHOJIOTUH JJid palluOHaJIbHOTI'O
NIPUPOIOTIOIB30BAHNUS;

YMCHHE DpPCeIIaTh JJIEMCHTAPHBIC TI'CHCTUYCCKUC 3ada4u Ha MOHO- U I[I/II"I/I6pI/I,[[H06
CKpCIIMBAaHUEC, CHCIINICHHOC HACJICI0OBAHUC, COCTABIIATh CXEMbI MOHOFI/I6pI/II[HOFO CKpCUIMBaHuA
AJI TIPEACKA3aHuA HACJICAOBAHUA ITPU3HAKOB Y OPTaHNU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAaKTUYECKHE paboThl, COOMI0IaTh MpaBUiIa MpU
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO
COJIEpKaHUsI, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PaA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOoi MH(}OpMaNNK, HAYYHO-TIONMYJSPHBIE MaTEPHUAIbl), ITHUYECKHUE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBAaHUH B OMOJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;



yMEHHE Co37aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEeHHs, 00001Ias
OMOJIOTHYECKYI0 HMH(POPMAIIUI0 M3 HECKOJBKMX HMCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbie  pe3ynabTaThl  OCBOCHHMS  ydeOHoro mpeamera «buomorusi» ¢ 11
KJlacce JI0JKHBI OTPaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJNM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa I PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJICPIKaHNE OMOIOTHYECKUX TEPMUHOB U IIOHSATHI: BU/I, TOITYJISIIHS,
reHo(OoH, SBONIONMS, [BUXKYIIUE CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHUE, »JKOJOTHYECKHE (AKTOPBI, HSKOCUCTEMa, TPOJYICHTHI,
KOHCYMEHTBI, PEYIIEHTHI, IEMH MUTaHUs, IKOJIOrHYECKas MMpaMua, OMoreoneHo3, onochepa;

yMEHHME Wu3jaraTh Ouojormyeckue Teopuu (dBomronuonHas Teopuss Y. [lapBuna,
CHUHTETUYECKAasi TEOPHUsl ABOJIOIMHK), 3aKOHBI U 3aKOHOMEPHOCTU (3apoisbiiieBoro cxojactsa K.
M. bapa, uepenoBanus IiaBHbIX HampaBieHU u myted 3Boonuu A. H. CeBepuioa, yueHus o
ounoctepe B. U. BepHaickoro), onpeensTh TPaHUIIBI UX TPUMEHHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUC BJIaJICTh MCTOAAMU HAYYHOT'O ITO3HAHUSA B OMOJI0THU: Ha6HIOII€HI/I€ n OIMHUCAHUC
JKMBBIX CHCTEM, IIPOLCCCOB U SIBJIGHI/II\/JI, opranuzanvsa MW IMPOBCACHUC OHOJIOrHYECKOI0
OKCIICPUMCHTA, BBIABUIKCHUC THUIIOTE3bl, BBIABJICHHUC 3aBUCUMOCTU MCKAY MUCCICAYCMbIMHU
BCJIIMYUHAMU, 0OBSICHCHHUE IMOJIYYCHHBIX PE3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II\/'I,
TeopI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHWH TTOJIYYCHHBIX PE3YJIbTATOB,

YMEHUE BBIICIIATH CYIIECTBEHHBIC TIPU3HAKU CTPOCHUS OMOJIOTHUECKUX 00BEKTOB: BUJIOB,
MOMYJISAIMIM, TMPOJIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOI'COIICHO30B W OKOCHUCTEM,
O0COOCHHOCTH  TPOIIECCOB:  HACIEJACTBEHHOW  HM3MEHUMBOCTH, ©CTECTBEHHOrO  0TOOpa,
BU000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JCHCTBHS 3KOJIOTMYeCKHX (DAaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHHI B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEINECTB M OWOTCOXMMHYCCKHX IIMKIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MONyYeHHbIC 3HAHUS AJIs1 OOBSICHEHHUSI OMOJIOTHYECKUX TPOIECCOB U
SIBJICHUM, 111 TPUHSATHUS TPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM KU3HU C LIETBI0 00eCTIedeHUs
0€30MacHOCTH CBOETO 3/I0POBbS U 3[0POBBS OKPYKAIOIIUX JIIOJIEeH, COONIONCHUS HOPM
TPaMOTHOTO TOBEICHHUSI B OKPYKAIOIIEH MPUPOTHON cpene, MOHWMaHWE HEOOXOJIUMOCTH
WCTIOJIb30BAHUS JIOCTUKEHH I COBPEMEHHOM ounonorun TSt pPalMOHAIBHOTO
MIPUPOAOIIOIBb30BAHMUS;

YMEHHUE pelIaTh JJIeMEHTapHble OMOJIOTHYECKHE 3a]laud, COCTaBJIATh CXEMBbI IepeHoca
BEIIECTB U SHEPTUU B 3KOcUcTeMaxX (I[eMH MUTaHUs);



YMEHHUE BBITIOIHSTH JJAOOPAaTOPHBIE W MPAKTHYECKUE PadOTHI, COOIIONATh MpaBwiia MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGOPMAIUI0 OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOM HMH(OpMAalLMK, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), paccMaTpuBaTh TII00aJIbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

YMEHHE CO3/1aBaTb COOCTBEHHBIE THCbMEHHBIE U YCTHBIE COOOILIEHUs, 00001as
Ouonorndeckyro HMH(GOpPMAIMIO W3 HECKOJIBKHX HCTOYHUKOB, T'PAMOTHO HCIIOIH30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3znesnoB U TeEM IPOrpamMMel KonunuecTBo 4acos
/i Bcero  KonTponbpHbie [IpakTnueckue
paboThl paboThI

1 buonorus xak Hayka 2 0.5

2 JKuBble cucTeMBI U UX OpraHu3anus 1

3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1

4 KuznenesreabHOCTb KJIETKH 6

5 PasmHOXkeHUe 1 HHANBUAYAIBHOE pa3BUTHE 5 1
OpPTaHU3MOB

6 HacnenctBeHHOCTh M UBMEHYMBOCTD 8 15
OpraHU3MOB

7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3

8 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4

11 KJIACC

Ne n/m HanmeHnoBaHue pa3/iesioB U TEM MPOTPaMMBbl KomnmnuaectBo yacos

Bcero  KontponbHbIe [TpakTnueckue
paboThI paboThI

1 DBONIOIMOHHAs OMOJIOTHS 9 1

2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5
3emiie

3 OpranusMsl 1 OKpyXKarouias cpeaa 5 1

4 Coo0b1iecTBa U 3KOJIOrMYECKHE CUCTEMBI 9

5 PesepBHOe Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 34 0 2.5

I[MPOT'PAMME

ITOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

lep!
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Konrtponbnbie IlpakTtuueckue
paboThI paboThI

1 buonorus B cucreMe Hayk 1

2  Meroabl no3HaHUA KUBOM npuposl. [IpakTnyeckas 1 0.5

pabota Ne 1 «/cnonp3oBaHUE pa3IUYHBIX METO/IOB IPU
W3YYCHUU OMOJIOTHYECKIX O0OBEKTOBY

3  buonormueckue cUCTEMBI, POLIECCH M UX U3YYECHUE 1
4  XuMHuYecKHil cocTaB KJIETKU. Boja u MuHEpallbHbIE COMTN 1
5 bBenku. CocraB u cTpoeHHE OEIIKOB 1
6 depMeHTH — OHOJIOTMYECKUE KaTalu3aTOPhI. 1 0.5

JlaGopaTtopnast pabora Ne 1 «M3yuenue KatauTHYECKON
AKTUBHOCTH (DepMEHTOB (Ha MpUMEpe aMHIIa3bl UK

Karaja3bl)»
7 YrneBopsl. Jlunusl 1
8 Hyxneunosble Kkuciotel. ATO 1
9  Hcropus u MeTonsl n3ydeHus kietku. Kiierounast reopust 1
10 Kierka Kak nejIocTHas XKUBasi CUCTEMA 1
11 Crpoenue sykapuoTHueckoi kiaeTku. JlaboparopHas 1 0.5

pabota Ne 2 «3ydyeHue cTpoeHus KIETOK pacTeHUH,
KUBOTHBIX, TPHOOB 1 OaKTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpEIapaTax u UX OIMUCAHUCH

12 OOMeH BelecTs Wi META00IN3M 1
13 dotocunTe3. XEMOCHHTES 1
14 Dueprernueckuii oOMeH 1
15 JKwu3HeHHBIH HUKI KiIeTKU. [{eiaeHne KieTku. MuTos. 1 0.5

JlabopaTtopnast pabota Ne 3 «HaGmronenne MuTo3a B
KJIETKaX KOHYMKa KOPEIIIKa JIyKa Ha TOTOBBIX

MUKpOIpenapaTax»
16 buocunuTe3 Oenka. Peakius MaTpHaHOTO CHHTE3a 1
17 Tpaucnsamus — 6HocHHTE3 OeKa 1

18 Hexnerounsle GOPMBI )KU3HU — BHPYCHI 1


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Konrtponbnbie IlpakTtuueckue
paboThI paboThI

19 ®opmbl pa3MHOKEHHUS OPTaHU3MOB 1

20 Meiios 1

21 OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK. 1 0.5

OmnonorBopenue. JlabopaTopHas padora Ne 4 «3ydyenwue
CTPOCHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX MHKpPOIIpEnapaTax»

22 WupuBuyallbHOE Pa3BUTHE OPTAaHU3MOB 1
23 T'eHeTnka — HayKa O HACJIEICTBEHHOCTH U U3MEHYHBOCTH 1
24 3aKOHOMEpPHOCTHU HACJIEOBAHMSI PU3HAKOB. 1

MoHorudpuaHoe cKpelBaHue
25 JluruOpuaHOE CKpenIuBaHue. 3aKOH HE3aBUCHMOTO 1
HACJIEIOBaHUsI IPU3HAKOB
26 CueruieHHOe HacienIoBaHUe pu3HakoB. JlabopaTopHas 1 0.5
pabota Ne 5 «3y4eHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX

MUKpOIIpEnapaTax»
27 Tenermka nona. HacnemoBaHue Mpu3HAKOB, CIICTUICHHBIX C 1

[IOJIOM
28 HWsmenunBocth. HeHacnencrBeHHas N3MEHYUBOCTD. 1 0.5

JlaGopaTtopnast pabota Ne 6. M3yuenne MoaupukaimoHHOMN
W3MEHUYUBOCTH, IOCTPOECHNE BapUALIMOHHOTO psaa U
BApUALIMOHHON KPUBOI»

29 HacnencrBenHas n3MeHUHMBOCTh. JlaboparopHas pabdora Ne 1 0.5
7. «AHanu3 MyTalui y 1po30(uisl Ha TOTOBBIX
MHUKpOIpenapaTax»

30 T'enermka yenoBeka 1

31 PesepsHblii ypok. O0001IEHUE 110 TEME 1
«HacnencTBeHHOCTh M HK3MEHYHBOCTH OPTaHU3MOBY

32 Cenekmus Kak HayKa U IPOIIECC 1

33 Meronbl ¥ TOCTHKEHUS CENEKIIUN PACTEHUI U JKHBOTHBIX 1

34 bBuOTEeXHOIOTHS KaK OTpacib MPOU3BOJICTBA 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4

11 KUIIACC


https://m.edsoo.ru/863e81b6
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbabie IIpakTudec
paboThI paboThI

1 DOsosrouus u METOAbI €€ U3yUEHUS 1

2  Hcropus pa3BUTHS MPEACTABICHUI 00 YBOJIOIIUN 1

3 MukposBoonus 1

4 Tlomynsamus Kak 3JIeMEHTapHas €AMHUIIA BUJIA U DBOJIIOIUH. 1 0.5

JIaboparopHast pabora Ne 1 «CpaBHEHUE BUIOB 110
MOP(OIIOTHYECKOMY KPUTEPHIO»

5  JIBmxymue cuibl (3eMeHTapHbIe (haKTOPhI) SBOIIOIUN 1
6 EcrectBennslii oTOO0p U ero hopmbI 1
7 Pe3ynbpTaThl HBOJIIOLMHU: IPUCTIOCOOIEHHOCTh OPraHU3MOB U 1 0.5

BHI000pa3oBanue. JlabopaTopHas padora Ne 2 «Onmcanue
MPUCITIOCOOICHHOCTH OpraHK3Ma U €€ OTHOCUTEIILHOTO

XapakTepa
8 HampasieHus u myTH MaKpO3BOJIIOLUN 1
9 HeoOpaTHMOCTh BOIOIUN 1
10 MHcropus xu3Hu Ha 3eMiie U METOJbI € U3yUeHUs 1
11 T'umoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIie 1
12 Pa3BuTHe )XU3HH Ha 3eMJIe TI0 IpaM U TIEpUOIaM 1
13 OcHoBHBIE ATaMbl IBOJIOLUN PACTUTEIHHOTO U YKUBOTHOTO 1 0.5

mupa. [Ipaktuyeckas padora Ne 1 «3yueHnue uckomnaeMbrx
OCTAaTKOB PACTEHHU U )KUBOTHBIX B KOJJIEKIIMSIX)

14 CoBpemeHHas cucTeMa OpraHMYecKoro Mupa 1
15 DBomronus yenoBeka (aHTPOIOTEHES) 1
16 JIBwxyuue cuiibl (paKTOpbl) aHTPOIIOTeHE3a 1
17 OcHoBHBIE CTaUU IBOJIIOLIMU YEJIOBEKA 1

18 UYenopedeckue pachl M MPUPOTHBIC ATANTAIIAN YeJIOBEKa

19 Pesepsuslii ypok. O60061eHHe 110 TeMe «BOo3HUKHOBEHHE U 1
pa3BUTHE KU3HU HA 3EMIIE»

20 Dkororus Kak Hayka 1
21 Cpenpl oOuTaHUS U IKOJIOTHYECKHE (DAKTOPHI 1


https://m.edsoo.ru/863ea20e
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponwsnbie IIpaktuuec
paboThI paboThI
22 Aobuotnueckue (akropsl. JlaboparopHas padota Ne 3. 1 0.5

«Mopdonorrnueckre 0COOEHHOCTH PACTEHUI U3 PAa3HBIX MECT
obutanusy. Jlaboparopnas padota Ne 4. «Bnusinue cBera Ha
POCT U pa3BUTHE YEPCHKOB KOJIEYCa»

23 buornueckue GaxTopsl 1
24  DKOJOTMYECKHE XapaKTEePUCTHKH nomyisiuuu. [IpakTuueckas 1 0.5
pabota Ne 2 «IToacuér MIOTHOCTH MOMYJISIIUNA PAa3HBIX BUIOB
pacTeHuin»
25 CoobmiecTBa OpraHu3MoB — OHOIICHO3 1
26 DKOJIOrMYecKrue CUCTEMBI (SKOCUCTEMBI) 1
27 OCHOBHBIC ITOKA3aTEIH 3KOCUCTEMBI. DKOJIOTHICCKHEC 1
nupamuel. CBoiicTBa skocucteM. Cykueccus
28 IlpupoaHbie S5KOCHCTEMBI 1
29 AHTpPOIOre€HHBIC SKOCHCTEMBI 1
30 buocdepa — riobanbHas sKkocucTeMa 3eMIn 1
31 3aKkOHOMEPHOCTH CyIIeCTBOBaHUs Onochepsl 1
32 UYenoseuecTBo B buochepe 3emiu 1
33 CocymiecTBOBaHUE MPUPOJIBI U YETTOBEUECTBA 1
34 PesepHbIiii ypok. O600meHne TeMbl «Coo0miecTBa u 1

9KOJIOTHYECKHAE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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