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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTMU TEOPETHYECKYI0 OCHOBY s
onpenereHus MoAX0J0B K (OPMHPOBAHUIO COAEp>KaHUsS Yy4eOHOro mpeaMera
«buonorus» cocraBuam: KoHuentyaibHble nojoxenus @PIroC COO o
B3aUMOOOYCIIOBICHHOCTH IIE€JICH, COJAEpX aHUs, pe3yJbTaTOB OOy4YCHUS W
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJOKEHUS 00 00IIKX LEIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHErO
obmero oOpa3oBanusi B Poccuiickoit ®denepainuu, a TakkKe TOJOKEHUS O
cnernuduke OMONIOTHH, €€ 3HAYCHUU B IMO3HAHUY KUBOW MPUPOJIBI U 00ECTICUeHNUN
CYIIIECTBOBAHMS 4YeJIOBeUeCKOro oOmecTBa. COrIacCHO Ha3BAaHHBIM IOJIOKEHUSM,
ornpe/iereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma 10 Ouonoruu nma€T NpeACTaBIEHHE O IelsIX, o0 o01iei
CTpaterud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYaIOIMIUXCS CpPEJCTBAMU
yueOHOrOo mpenmera «buosnorus», ompenenseT o00S3aTEIBHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaelieHne 1o pa3deliaM ¢ TeMawm,
PEKOMEH/IyeMYIO IMOCJIEeI0BATENbHOCTh U3YUEHUsl Y4eOHOro Marepuaia ¢ y4eTom
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH 00pa30BaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEN 00yJaronuXxcsl.

B mnporpamme mo OuONOTMM Tak)KE YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON
NEeSATEIbHOCTH/YUEOHBIX JEUCTBUM OOYyYarOIIMXCS IO OCBOCHHMIO COIECpP>KaHUS
O1O0I0rnYecKoro o0pa3oBaHusl.

B mporpamme no 6uosiorum (10-11 xmaccel, 6a30BbIH ypOBEHb) peain30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3YyYEHMHM OHOJIOTMM, Ojarojiapss 4yeMmy B HeW
IPOCMATPUBAETCS HANpPaBICHHOCTb Ha pa3BUTHE 3HAHMM, CBA3AHHBIX C
(GbOopMHpPOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUSA,  IIEHHOCTHBIX
OpPHEHTAIUNA JTUYHOCTH, SKOJIOTUUECKOTO MBINIICHUS, TPEICTABICHUN O 3J0POBOM
oOpase XM3HU W OCPEKHBIM OTHOIIEHHWEM K OKPYXKAIOIMIEeH MPUPOTHON Cpele.
[TorToMy Hapsly ¢ U3ydeHHEM OOIEeOMOIOrMYECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIIECCOB B MpOrpamMMe 1Mo OWOJOTHHU YJEJICHO BHUMAHHE HCIOJIH30BAHUIO
MOJTYYCHHBIX 3HAHWW B TTOBCEIHEBHOMW JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33714, B
TOM 4Yucje: TPO(UIAKTUKA HACIEICTBEHHbIX 3a00JICBaHUN 4YEJIOBEKa, MEIUKO-
r€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1IeJ1eCO00pa3HOro MOBEACHHUS B OKpYXalolled NpUPOAHOW cpeie, aHalu3a
BITUSIHUSI XO3SWCTBCHHOU JESATEIHPHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOJHBIX U
MCKYCCTBEHHBIX PKOCUCTEM. Y CHUJICHUE BHUMAHUS K MPUKIIATHON HAMIPaBICHHOCTH
yuyeOHoro npenmMera «buosiorus» MpoJUKTOBAHO HEOOXOIMMOCTBHIO 00ecTeueHuUs



YCIIOBUHM JIJISl pEIICHUs OJTHOM M3 aKTyalbHBIX 33]1a4 IIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHMs, KOTopas mpexnosaraer (HopMHpOBaHHE y  OOy4aroumxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCA
COBPEMEHHOT'0 MHUDA.

buonoruss Ha ypoBHEe cpenHero ooumero oOpa3oBaHUsI 3aHHMMAET BAXKHOE
mecto. OHa obecriednBaeT (OpMUPOBaHHE y OOYUaIOIIUXCS TMPEACTABICHUN O
HAyYHOM KapTHUHE MHpa, paciiupsieT U 00OoOIIaeT 3HaHUSA O KUBOW IpuUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHUS  JJI:  TO3HAHUS  3aKOHOB  KMBOW  NPUPOABI,  (HOPMUPOBAHHUS
(GYyHKIMOHABHONW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro obpasa
’KHU3HU, SKOJIOTHYECKOI0 MBIIUICHHUS, IICHHOCTHOT'O OTHOIIEHUS K KUBOW MPUPOAE
U YEJIOBEKY.

Bosnbiioe 3HaueHne 610JIOTHS UMEET TaKXkKe [l PEIICHUS] BOCIIUTATEIbHbBIX U
pa3BUBAIONIMX  3aJad  CpeaHero  odOmero  oOpa3oBaHUs,  COLUAIN3ALUU
oOyuaromuxcs. M3yuenue 6uonorun odecrnednBacT ycaoBus il (OPMUPOBAHUS
MHTEJUICKTyaJIbHbIX, KOMMYHHKAIIMOHHBIX W HH(OPMAILIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYPBI, CIOCOOCTBYET HMHTETpallid OMOJOTMUYECKUX 3HAHUHU C
NpeACTaBICHUAMU U3 IPYTUX Y4€OHBIX IPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH
u reorpa¢uu. HazBaHHble MOJOXKEHUS O NpeJHA3HAUYCHHHM y4eOHOro IpeaMeTa
«buonorus» CcOCTaBWIM OCHOBY [UIsl ONpENEICHHs] IOAXOI0B K OTOOpy U
CTPYKTYpPUPOBAHHUIO €r0 COACpXKaHUsS, MPEACTABICHHOTO B IMporpamme IO
OHOJIOTUH.

OT10op conepkanust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoOBHE
OCYIIECTBJIEH C TMO3ULHUH KyJIbTYpOCOOOPA3HOTO MOAXO0Ja, B COOTBETCTBHH C
KOTOpPBIM OOYyYaromuecss JTOJDKHBI OCBOMTH 3HAHHUS W YMEHHUS, 3HAUUMBIE IS
dbopmupoBanust 00IIEH KyJIbTYphl, ONPEACISIONINE aJCKBATHOE IIOBEJICHUE
YeJioBeKa B OKpY’Karolled MpUpOJHON cpene, BOCTpeOOBAaHHBIE B MOBCEAHEBHOM
KU3HU U MPaKTHUYECKOW nesiTenbHocTH. Ocoboe MecTo B TOW CHUCTeMEe 3HaHUii
3aHUMAIOT JIEMEHTHI COAEePKaHUs, KOTOPBIE CIY>KaT OCHOBOM JIsl (POPMUPOBAHHUS
IIPEJACTABIICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHHU3AIHH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHHE COJEp)KaHUs y4eOHOro Marepuana B Iporpamme I0
OMOJIOTHUM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTAX KMUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3alMH U
IBOJIIOIMH. B COOTBETCTBUM C 3TUM B CTpyKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CJICAYIOLINE coaepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro Mo3HaHus», «Kietka kak Ouonornyeckas cucreMa», «OpraHusm Kak



Oouonoruueckas cuctema», «CuctemMa M MHOrooOpasue OpPraHHMYECKOro MHpPay,
«OBOJIOLINS KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Lenr m3ydenus yweOHoro mnpenmera «buomnorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE  OOYyYAIOUNIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pA3HOTO paHra MW MpUOOpEeTEeHHUE YMEHUM
UCIIOJIb30BaTh ATH 3HAHUS JJI1 TPAMOTHBIX JEUCTBUNA B OTHOLICHHUH OOBEKTOB
’KUBOU MPHUPOABI M PEHICHHS PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTxkeHre 1enu u3yuyeHus yuyeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00ecrneunBaeTCs pelIeHUeM CISAYIOIIMX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBbI 3HAHUW O OMOJOTUYECKUX TEOPHUSIX,
YUEHHUAX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBHIIax, CIY>KAIIUX OCHOBOM
g (OpMHUPOBAHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUPA, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOTO0 YPOBHSI OpraHU3ALMM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHMSIX B OHOJIOTUH;

dbopMupoBaHHE y OOyYarOIIMXCS MO3HABATENbHBIX, MHTEIUICKTYaJbHBIX H
TBOPUYECKUX CHOCOOHOCTEM B Mpollecce aHaiu3a JaHHBIX O IMYTSAX Pa3BUTHUSI B
OMOJIOTUM HAyYHBIX B3IJISAO0B, MJIEH W TMOAXOAOB K M3YUYEHHIO >KMBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHHE Yy oOOydaromuxcs oOmeld KyJabTypbl, (QYHKIHOHAIBHOM
I'PaMOTHOCTH, Pa3BUTUE YMEHUN OOBACHSATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa JKUBOM MPUPOJbI HA OCHOBAaHUM 3HAHUM U OINBITA, IOJYYEHHBIX MpU
U3y4YEHUU OMOJIOTUY;

dbopmupoBaHre y oOydarouMxcsi yMEHUW WUIIOCTPUPOBATh 3HAYEHUE
OMOJOTMYECKUX 3HAHUN B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHIA U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHUBOM
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IIPU MTPOBEICHUU OUOJIOTMYECKUX HCCIEIOBAHUM;

OCO3HAaHWE IIEHHOCTHM OMOJOTMYECKUX 3HAHWUW /JI TOBBIIICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, U1 (GOPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHHM B MOBCEHEBHOM KU3HU ISl
OLICHKH IOCJEACTBHUI CBOEH JEATENBHOCTH 10 OTHOILICHUIO K OKpY>Karouleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oOmiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJSETCS O0sA3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOISIIMM B
COCTaB MpeaMeTHOM 00nacTh « EcTecTBeHHO-HAYUHbIE TPEIMEThD.



Jiist m3ydennsi Ouoaoruy Ha 6a30BOM YPOBHE CpPEHETO 00IIero 00pa3oBaHus
oTBojuTCs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COIAEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorus kak Hayka.

buonorusa kak Hayka. CBsi3b OMOJIOTHH C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopuei, STUKON, SCTETUKON U MPABOM.
Pons Ouonoruu B (QOpMUpPOBAaHMU COBPEMEHHOW HAy4YHOW KapTHHBI MHpA.
Cucrema OMOIOrHYECKUX HAYK.

MeTop1 TO3HAHUS KUBOM MIPUPOABI (HAOII0AEHUE, SKCIIEPUMEHT, ONKMCAHUE,
U3MepeHue, KilacCU(pUKalMs, MOJEIUpPOBaHUE, CTaTUCTHYecKas o0paboTka
JTAHHBIX ).

JleMoHcTpanuu:

[Toptpersr: Y. dapsun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon n @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKUBOU PUPOIBD.

JlabopaTopHble H IpaKTHYECKHE PAdOThI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHuEe pa3iaMYHBIX METOJOB MpHU
M3Y4YEHUN OMOJIOTUYECKUX 00BEKTOB.

Tema 2. /KuBble cucTeMbl U MX OPraHU3ALMS.

Kusie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: onongorun. Otanuue
KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ne. YpOBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIM, ITOIYJISLHUOHHO-
BHJIOBOH, 9KOCUCTEMHBIN (OMOTEOIICHOTHYECKHIT ), OMOoChEpHBIN.

JdeMoHcTpanuu:

Tabnuubl n cxembl: «OCHOBHBIE PU3HAKK KU3HWY», «YPOBHU OpraHU3alUU
KUBOU NPUPOIBD).

O6opynoBanwue: Mojens MoJiekyibr JJHK.

Tema 3. XuMHYeCKHH COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUN COCTAaB KIETKA. XUMHUYECKUE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTBI. Bo/ia 1 MUHEpabHbIE BELLIECTBA.

@OyHKIMM BOABI W MHUHEpalbHBIX BewlecTB B Kierke. [logaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3amenumble 1 3aMEHUMBIE AMUHOKHUCIOTBI. AMUHOKUCIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€IKOBOM MOJIeKyJbl (NIepBUYHAs, BTOpUYHAS, TpPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CBoWcTBa OenkoB. buonorumueckue
byHKIUN OETIKOB.



depmeHTsl — Owonormyeckue Karammzatopbl. CtpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenuPuuHocTb. KodepmeHThl. BuTamMuHbl
OTnnunst GepMEHTOB OT HEOPraHUUYECKUX KATaJIN3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJIFOKO3a, pudo3a ©  JE30KCHpH003a),
aucaxapuzabpl  (caxaposa, JakTo3a) W IMojJucaxapuabl (Kpaxmall, TIJIMKOTEH,
1esuTo03a). buonornueckue GyHKIUU yTIIeBOJIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepounsl. [ uAPOPUIBHO-
rupodobHble  cBoicTBa. buonornueckue @QyHkuuu smnuaoB.  CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JUINI0B KaK HICTOYHUKOB SHEPTHUU.

HyxneunnoBeie xucnotel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢pynkiun JJHK. Ctpoenue u ¢pynkuuun PHK.
Bunaet PHK. AT®: crpoenue u pyHKIHN.

[{uronorus — Hayka o kieTke. Kiierounast Teopust — npumep B3anMOJCHCTBUS
uaen u (akToB B HAYYHOM [T0O3HAHUU. METO/Ibl U3yUEHUS KIIETKU.

Knerka kak 1enoctHas >xuBasg cucrema. OOmMe NpPU3HAKK KIIETOK:
3aMKHyTas HapykHas MeMOpana, moiekynbl /IHK kak renernueckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunsl KIeTOK: »yKapuoTHueckas U IpokapuoTuueckas. (OcoOEHHOCTH
CTPOEHMs NpoKapuoTHUecKoM kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIUYUS PACTUTEIBLHOM, >KUBOTHOU H
IrpUOHON KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
¢dbyukiuu. [nasmatnueckas memOpana, e€ cBoiicTBa U pyHkiuu. [{uTomnasma u eé
opraouabl. OpHomeMmOpaHHble opraHounbl kierku: OIIC, anmapar I'onbmxu,
nn30coMbl. [IoyaBTOHOMHBIE OPraHOWIBl KIIETKHA: MUTOXOHIPHUH, ILJIACTHJBI.
[IpoucxoxaeHnne MUTOXOHIApUM W miuactua. Buael mmactun. HememOpanHbie
OpraHoubl KJIETKU: PUOOCOMBI, KIJIETOUHBIM LEHTP, LEHTPUOIM, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOMIOB KJIETKU. BKiroueHus.

Anpo — perynaropHblil neHTp kiaeTku. CTpoeHue sapa: siaepHas 000104Ka,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOPT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «Pacrpenenesne XUMHUYECKUX DJJEMEHTOB B HEXKHMBOM
npupozae», «PacnpeneneHne XMMUYECKUX 2JIEMEHTOB B )KUBOM IIPUPOACH.

Tabmuuel n cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJEeKyJIbl BOAb», «brocunTtes 6enkay, «CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmentarn, «Hyknennosoie kucnotel. JJHK», «Ctpoenune Monekysbi



AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKN», « CTpOEHUE HKUBOTHOU KIETKN»,
«CtpoeHue pacTUTENbHOU KIETKN», «CTpPOCHHE MNPOKAPUOTHYECKON KIIETKN,
«CtpoeHue saipa KIEeTKu», « Y TIeBOb, «JIunuasn.

OO0opynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyJAOBaHHWE [JIsl MPOBEIACHUS
HAOJIIOICHUM, K3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpEnaparbl pPAaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble M mpaKTHYeCKHe PadoThI:

JlaGopatopuast pab6ora Ne 1. «M3ydeHue KaTaIMTUYECKOW aKTUBHOCTU
(hepMEHTOB (Ha MpUMEPE aMuUJIa3bl U KaTaaasbl)».

JlaGopatopHast pabota Ne 2. «l3yueHue CTpoeHHUSI KJIETOK pPaCTEHUM,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOIIpEmaparax M HMX
OTIUCAHUE.

Tema 4. ’KnzHeaessTeJLHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTaboau3M. AccuMmiinus (TJIaCTUYECKUl OOMEH) U
TUCCUMUJISIIIUS  (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI E€AMHOrO IIpoliecca
Metabonu3ma. Posib 3aKOHOB COXpaHEHHs] BEIIECTB M SHEPrUd B MOHUMAHUU
MeTadoJIn3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIit. Pois dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUN YJHEPTUU B KIIETKE.

®orocunre3. CpetoBass u TeMmMHOBass (a3pl QorocuHre3a. Peakuuu
dotocunTe3a. DpdekTuBHOCTh PoTOCHHTE3a. 3HaUeHNE (DOTOCHHTE3a ISl )KU3HU
Ha 3emuie. Bausinue ycnoBuiil cpenibl Ha (DOTOCHHTE3 U CIOCOOBI MOBBIIICHUS €r0
IPOJIYKTUBHOCTH Y KyJbTYPHBIX PACTCHHIA.

XeMocuHTEe3. XEeMOCUHTE3UpYole 0akTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HU Ha 3emie.

DHepreTHdecKkuii 0OMEeH B KIIeTKe. PaciieruieHne BEmiecTB, BBIICICHUE U
AKKyMYJMpPOBaHUE JHEPruM B KJIETKE. OTambl BSHEPreTHYEecKOoro oOMeEHa.
I'mukonu3s. bpoxxenue m ero BuAbl. KHCIOPOIHOE OKHUCIEHWE, WA KIETOYHOE
JIbIXaHUE. OxkucnurenbHoe dbochopunupoBaHue. OddekTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuun wmarpuunoro cunre3a. [‘enernueckas wunpopmaunus u JIHK.
Peanmzanus reHetnueckod wHOpMaMM B KiIeTKe. [ €HETHYECKUMH KOJ U €ro
cBorictBa. Tpanckpunius — matpuudblii cuHte3 PHK. Tpancnsauus — 6uocunTes
Oenka. Otambl TpaHchusanuu. KomupoBanwe aMHHOKHCIOT. Poms pubGocom B
OouocuHTe3e OernKa.

Hexnerounsie hopmbl xu3Hu — BUpYChl. MicTopust oTkpbiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOIO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3Hn pacTeHuid, >KMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxedunura uenoseka (BUY) — Bo36ynurens CIIN/da.



OOpatHast ~ TpaHCKpuIusi, peBepraza u  uHTerpaza. lIpodwumakruka
pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUM.

JeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunel nutaHusy, «Meraboausm», «MuUTOXOHAPUSD,
«OHepreTnuecknii oOMen», «Xioporacty, «Porocuntesdy, «Ctpoenune JIHK»,
«CTtpoeHue u QpyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, « eHeTHYecKuil Koo,
«Bupycei», «bakrepuodaruy, «CtpoeHue u >xu3HeHHbIM 1k Bupyca CIIN/Ia,
6aktepuodaray, «Pernmukanus JJHK».

Ob6opynosanue: moaenu-antumkanud «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHue KISTKN», MOJenb cTpyKTypsl JITHK.

Tema 5. PasMHOKeHHe M1 HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblid UK, WM >KM3HEHHBIM LMKA KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Pernukanus — peakuus MaTpUYHOIO
cunteza JIHK. Ctpoenme xpomocomM. XpOMOCOMHBIN HabOp — KapUOTHIL
JIMTIonHBI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphL.  XPOMATH/IBI.
[{uTonornueckne OCHOBBI PA3MHOXKEHUST W HUHAUBUAYAIBHOIO  Pa3BUTHUS
OpTraHU3MOB.

Henenue knetku — Muto3. Craauu mutosza. IIponecchl, mpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrHYECKU CMBICT MUTO34.

[Iporpammupyemasi THOETH KJIETKHA — arlloONTO3.

DopMbI pa3MHOKEHHsI OPraHU3MOB: O€ecriooe U nojioBoe. Bunbl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHUE HAJBOE, IIOYKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHMPOBaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUH.

[TonoBoe pa3MHOXKEHHUE, €TO OTIAUYHS OT OSCIIOJIOTO.

Meito3. Craguu meito3a. [Ipomecchl, mpoucXoasiiue Ha CTaausx Menosa.
[ToBenenne xpomocoM B menose. KpoccunHroBep. buosnornueckuit cMmbiCi U
3HA4YEHUE Meno3a.

['ameTtorene3 — mporecc 0Opa30BaHUS TOJOBBIX KJIETOK y IKHBOTHBIX.
[TonoBbie >kene3pl: ceMEHHUKUA W sudHuKA. OOpa3oBaHWE W PA3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30oui], SHIEKIeTKa) — CIHEepMaTOreHe3 M OBOIEHE3.
OcoOEeHHOCTH CTPOEHUSI SAMIIEKIETOK U crepMaro3ouaoB. OIMiioJ0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOr€HE3). OMOpPHOHAIBHOE Pa3BUTHUE
(amOpuorenes). Drtanbl SMOPUOHAIBHOTO PAa3BUTHSA Y MO3BOHOYHBIX YKUBOTHBIX:
npobieHue, ractpysiusi, opranorene3. IloctamOpuoHanbHOEe paszBuTHE. THUIIBI
NOCTAMOPUOHAIBHOTO Pa3BUTHS: MpsSAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHHU, CTaJINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmupr 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoiHOE
OILUIOZAOTBOPEHUE y LBETKOBBIX pacTeHWil», «BereratuBHoe pa3MHOKEHUE
pacteHui», «Jlenenune xkietku Oakrepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMmocombl», «Kimerounbli nukm», «Pemmmkamusa JHK», «Muto3zy,
«Menos», «lIpsamoe n HenpsiMoe pa3BUTUEY, «I aMETOTEHE3 Yy MIIEKOIIUTAOIIUX U
YeJI0BeKay, «OCHOBHBIE CTAIMH OHTOT€HE3AY.

O6opynoBanue: MHKPOCKOII, MHUKpOIpenapaTsl «CriepMaTo3011bl
MJIEKOIIUTAIOLIET0», «SIMIIEKIeTKa MIIEKONUTAoWEro», «KapuokuHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIUIMKauus «/leneHne KIEeTKn», MOJEIb
JHK, monens Metada3HOi XpOMOCOMBI.

JlabopaTtopHble M mpaKkTHYeCKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIETKaX KOHYHMKA
KOpELIKA JIyKa Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopatopHas pabora Ne 4. «l3ydyeHue cTpoeHUs MOJIOBBIX KIETOK Ha
rOTOBBIX MHUKpOIIpenapaTaxy.

Tema 6. HacsienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mictopust pa3BUTHS TeHETUKU. PoJib iuTOI0rMN
U SMOpPUOJIOTUM B CTAaHOBJICHMM T€HETUKH. Bkiaa poccuilckux u 3apyOexHbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TreHeTuKku (TruOpUI0IOTHYECKUid,
LHUTOTEHETUYECKHUM, MOJEKYISIPHO-TreHETUUECKUi). (OCHOBHBIE TI'€HETUYECKUE
NOHATUS. ['eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3YEMasl B CXEMAX CKPELIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MoHorubpunHoe CKpelMBaHue. 3aKOH €AMHO0Opa3usi TUOpPUIIOB TEPBOIO
nokoneHus. IlpaBuino nOMUHUpPOBaHMSA. 3aKOH PpacCIUEIUIEHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1ojiHOE 1 HEMOJHOE TOMUHUPOBAHUE.

JluruOpuaHoe  CKpenuMBaHWEe. 3aKOH  HE3aBHCUMOIO  HACJIEIOBaHUS
npu3HakoB.  LluToreHeTMueckMe  OCHOBbI  JUTMOPUIIHOTO  CKpEIIMBAHUS.
AHanm3zupyouee ckpeuBanue. Vcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUIs1 OPEICJICHHS] TeHOTHIA OCOOMU.

CuerienHoe HacjenoBanue npusHakoB. PabGora T. Moprana 1o
CLEIJIECHHOMY HAaCJIEJOBaHUIO T€HOB. HapylieHue cuemieHus: TeHOB B PE3yJIbTaTe
KPOCCHUHIOBEpa.

XpOMOCOMHasl TEOPUS HACIIEICTBEHHOCTHU. | €eHETUYECKHE KAPTHI.



I'eneruka nomna. XpoMOCOMHOE OIpeJeeHue noja. AyTOCOMbl U MOJIOBBIE
XxpomMocoMbl. ['omoramerHele W rereporameTHble opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MOJIOM.

HN3menunBocTh. BUabl I3MEHUYMBOCTH: HEHAC/ICICTBCHHAS U HACJICACTBCHHA.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOAU(PUKAITMOHHON U3MEHYMBOCTH. BapualmoHHblil psa v BapuallMoOHHAs KpUBasl.
Hopma peakuuum npusHaka. KoJIM4eCTBEHHbIE M KAYECTBEHHBIC IPU3HAKA U UX
HOopMa peakuuu. CBoricTBa MOAU(MUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBenHass, WM Te€HOTHIIMYECKas, W3MEHYMBOCThL. KoMOMHaTHBHAasA
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpOlleCC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTanmoHHast U3MEHYNBOCTh. Kiaccudukarus MyTanuii: TeHHBIC,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHbie (GaKTOpHbI.
3aKOH TOMOJIOTMUYECKHUX PSAJIOB B HaclieACTBeHHON n3MeHnunBoctu H. 1. BaBuioga.

BuesiiepHas HacaeCTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T'€HETHUKHU
YyeJIOBEKa: TeHEeaJIOTHYECKNM, OJIM3HEI[OBBIH, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIICHUE FeHOTHIIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIHUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHple 3a0ojieBaHMS 4YeJIOBEKAa: TI'E€HHBIC OOJIC3HH,
0OJIe3HH C HACIEACTBEHHON MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HH.
ComaTtnueckne © TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIMIIBI
3I0pOBOT0 00pasa >KM3HH, JUATHOCTUKU, MPO(PUITAKTUKY U JICUSHHUS TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKON
T€HETHUKH B MPEOTBPAIICHUN U JICYEHUHU TeHETUUECKUX 3a00JI€BaHMI YEJIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuiet u  cxembl:  «MOHOTMOpPUIAHOE  CKpEIIMBAaHUE M €ro
LIUTOTEHETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI W €ro IMUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOoe  CKpelMBaHUEY,
«uTonornyeckue OCHOBBI JTUTHOPUTHOTO CKPELLUBAHUS, «Meitio3y,
«B3auMoerCTBUE AJUICNBHBIX TEHOBY», «l'€HETUYECKHMEe KapTbl PpPaCTCHUMU,
KUBOTHBIX U 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIECAOBaHMS,
CUEIUIEHHOTO C mnoyuiom», «KapHoTumel dYeloBeKa U KUBOTHBIX», «Buabl
U3MEHUYNBOCTHY, «MoaudukamonHas W3MEHYHBOCTHY, «HaciemoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», «MyTalmoHHas U3MEHUYHUBOCThY.

OOGopynoBaHue: MoOJACIHU-aNIUIMKAINK  «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«HemonHnoe noMuHUpoOBaHue», «JlurnbpuaHoe ckpemmuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jlpo3zoduia» (HOopma, MyTanuu
(hOpMBI KPBUTHEB M OKPACKH Tela), Tepoapuii «['opox moceBHOI.

JlabopaTtopHble M mpaKTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUs y TPO30(HIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopatopHuas pabora Ne 6. «M3ydenne MoaupUKAITMOHHOW U3MEHYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlabopatopHast pabora Ne 7. «AHanu3 myTtauuii y aApo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHWE M aHaJIU3 POAOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuysi Kak Hayka WU MPOLECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALIMS.
Yuenne H. M. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX PAacTeHHU. LIEHTpbl MPOUCXOXKAEHUS TOMAIIHUX >KUBOTHBIX. CopT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CeNEKIMU. MacCoBBI U MHIUBUIYaIbHBIH OTOOPHI B
CEJIEKIIMM PACcTEHUH M KUBOTHBIX. OIlleHKa 53KcTepbepa. BIM3KOpOACTBEHHOE
ckpeuiuBanue — HMHOpuAMHT. Yucras nuHug. CKpeliMBaHUE YMCTHIX JIMHUM.
['ereposuc, nnu rubpuanas cuia. HepoiacTBeHHOe CKpelMBaHUE — ayTOPHJIMHT.
Otnanénnas rulOpuamzanuss U e€ ycnexu. VcKycCTBeHHbI MyTareHes u
NOJIyYEHHUE TOJUIUIOUJOB. JIOCTMIKEHMS CEJIEKUMU pACTCHUM, JXKHUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHosmorus Kak oTpacib NPOU3BOJACTBA. ['€HHass HMHKEHEpHUs. ITarlibl
co3nanus pexomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KiioHnpoBaHnue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPTaHU3MOB.

OkoJioruueckue W dtuyeckue  npobnembl. MO —  reHeruyecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
JleMoHCTpauuu:

IToptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBanoB.

Tabmuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS W MHOTro00pasus
KYJIbTYpPHBIX pacTeHuit», «Ilopoasl 1oOMalIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenui», «Otnanénnas rudpuanzanus», «Padbotel akanemuka M. @. MBanosay,
«Tomummounusy, «OObEKTHl OHOTEXHOJOTHMY, «KIIETOYHBIE KYJIBTYpPHl H
KJIOHUpOBaHue», «k KOHCTpyHpoBaHUE U IEPEHOC TE€HOB, XPOMOCOMY.

OO6opyoBaHKE: MYJISKH TJI0JI0B U KOPHETUIOA0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTtopHble M mpaKkTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHXKEHHSI CEJIEKIIMM pAacTEeHUd |
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WINM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. IBosrOLIHOHHAS OMOJIOTHS.

[Ipeanocbulkn BO3HUKHOBEHUS 3BOJIIOIMOHHONW TEOPUU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B OMOJOTMU. BiusHUE 3BOIIONMOHHON TEOPUHM HA Pa3BUTHE
OMOJIOTUU U JPYTUX HAYK.

CBuzerenbcTBa HBOMIONUU. [laJI€OHTOIOTMYECKHUE: TOCIEA0BATEIHOCTh
NOSIBJICHUS BHJIOB B NAJICOHTOJOTHYECKOW JIETOMUCH, TEpexXOoAHble (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune hayH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pPa3auuusi SMOPHUOHOB pPa3HbIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKHUX IyTeH Yy BcCeX
OpTraHU3MOB.

OpomonuoHHass Teopuss Y. JlapBunHa. IIpeanochulku BO3HUKHOBEHHS
napBuHU3Ma. JIBUKyIME CHIIBI 3BOJIONMU BUAOB 1o [lapBuHy (uM30bITOYHOE
Pa3sMHOXKEHUE NPU OTPAHUYCHHOCTH PECYpPCOB, HEONPEAEIEHHAS W3MEHYHMBOCTD,
00pr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretuueckas teopus 3Boonuu (CTI) u e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBosronus. [lomynsnus Kak €equHNLA BUAA U IBOJIIOLIHH.

JBmxymire cuibl ((hakTopbl) SBONIOLHUHM BHIOB B IpUpojie. MyTallMOHHBIHI
npouecc U KOMOWHATHBHAS HM3MEHUYMBOCTH. llomynsiiioHHBIE BOJHBI M Aperd
reHoB. M30uus 1 MUrpanus.

EcrectBennbiii oTOOp — HampaBisiouuid Qakrop sBomonuu. Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[IprcniocoOaeHHOCT, OPraHU3MOB KakK pe3yibTarT 3Botonuu. [Ipumepsr
MPUCTIOCOOICHHM Y OpraHnu3MOB. ApoMop(]O3bl U UIMOaIan TAIIH.

Bun wu BumooOpazoBanme. Kpurepuu Buga. OcHOBHble  (HOPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakposBomonus.  DopMbl  3BOIIOUMU:  (QuUiIeTHYECKasi, JAUBEPTreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIOLUY.

IIpoucxoxaenue OT Heclnenuaau3upoBaHHbIX HpenkoB. [Iporpeccupyromas
crienuan3anvs. AJanTUBHAS paaranus.

JdeMoHcTpanuu:



[Moptpetsi: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnue! 1 cxemsl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emie», «3apoablu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cymiectBoBanue», «EcrectBeHHblit 0TOOpY», «MHOroo0pa3ue COpTOB pPacTECHUI,
«MHorooOpa3ue  mopoj  kuBOTHBIX»,  «llomymsauumy,  «MyTanuoHnHas
U3MEHUYUBOCTBY, «Apomopdo3b, «anoamanranumy», «OO0Imas aereHepauus»,
«/IBmxymme cuibl 3Bosronun», «Kapra-cxema wapuipyra myremectBus Y.
Hapsunay», «bopbba 3a cyuiectBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHHe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0op MJIOAOB M ceMsiH, Kojulekuus «lIprMepsl 3alIUTHBIX HTPHCHOCOOJICHHM Y
KUBOTHBIX», MOAeNb «OCHOBHBIE HANpPABICHUS HBOJIIOLUNY», 00bEMHAS MOJENb
«CTtpoeHue roJIoBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojenb anmiukamus «llepekpéct
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Passurne
JATYLIKW», MUKponpenapat «Jpo3zoduna» (Hopma, Mytauuu (GOpMbl KPBLUILEB U
OKpacKH Tela).

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopuass padora Ne 1. «CpaBHeHHE BUIOB MO MOPGOIOTHIECKOMY
KPUTEPHUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HH Ha 3em.ie.

JloHay4Hble NPEACTABICHHUS O 3apOKACHUM >KW3HUA. HaydHble Trunoressl
BO3HUKHOBEHHUs >KM3HM Ha 3emie: a0uoreHe3 M naHcnepmus. XUMHUYecKas
HBONIONMUSA. AOMOTE€HHBIM CHUHTE3 OPraHUYECKUX BEUIECTB M3 HEOPraHUYECKUX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU BOIOIMU. HavanbHble 3Tansl
ouonoruuecko spomouuu. I'unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKU. I[lepBble KIETKM M HMX 3BOJIOLUS.
@opMUPOBAaHUE OCHOBHBIX T'PYIIT dKUBBIX OPTaHU3MOB.

Pa3Butue xxu3Hu Ha 3emie mo 3pam u nepuonam. Karapxeil. Apxeickas u
nmpotepo3oiickas dpbl. [laneos3oiickas spa u €€ NEpHOABI: KEMOPHUUCKHM,
OPIOBUKCKUM, CHITyPUHUCKHM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o3orickast 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3olickags »3pa W €€ mNepuoipl: MaJCOrC€HOBbIM, HEOTCHOBBIMH,
AHTPOIIOI€HOBBIN.



XapakTepucTuKa KJIMMaTa U T€OJOTMUECKUX MponeccoB. OCHOBHBIE 3Tarllbl
ABOJIIOIIMN PACTUTEIBHOTO M KUBOTHOTO MHUpPa. ApomMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0siBIIEHHE, pacliBET U BEIMUPAHKE TPYIII )KUBBIX OPTraHU3MOB.

CucreMa OpPraHMYECKOrO0 MHpa KaK OTpaXeHUE IBOMOUUH. (OCHOBHBIE
CUCTEMATUYECKHUE IPYNIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOIIOJIOTUs KaK Hayka. PazBuTue npeacraBieHuil o
IIPOMCXOXKICHUH YeJoBeKa. MeToapl Hu3ydeHHs aHTpororeHeza. CXoAacTBa H
pa3INyYMs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkyne  cuiabl  (dakTopbl)  aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBIM 0TOOp. OOmiecTBEHHBbI 00pa3  KU3HH,
M3TOTOBJICHUE OPYAUM TPy/a, MBIIUICHUE, PEUb.

OCHOBHBIEC CTaJIMM ¥ BETBU 3BOJIIOLIUM YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBek
yMenbid, YenoBek mnpsaMoxoasuui, YenoBek HeaHAEepTAIbCKUM, YemoBek
pa3yMHubIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHMS, 00JIACTb
pacrnpocTpaHeHusi, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYIHSL.

YenoBeueckne pacel. OCHOBHbIE  OOJbIIME  pachl:  €BPONCOUIHAS
(eBpasuiickasi),  HErpo-aBCTpaJioWJiHAas  (PKBATOpUAJIbHAs),  MOHTOJIOMHAS
(a3uarcko-aMepukaHckasi).  UYepTbl  MPUCIOCOOJEHHOCTH  MpEICTaBUTENEH
YEJIOBEYECKUX PaC K YCIOBUSM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpertsr: @. Penn, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3nukHOBeHne ConHe4yHOM cucTembl», «Pa3Butue
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KJETKay,
«ITpokapuotnyeckass kieTka», «COBpeMEHHasi CUCTEMa OPraHHUYE€CKOro MHUPay,
«CpaBHEHHE aHATOMMYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJoBeKa», «JlpeBHenmme moan», «/lpesHune moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HelloBeueCKrue pachy.

O6opynoBanmne:  mymspku — «lIpoucxoxaenne — yenoBeka»  (OIOCTBHI
aBCTpaJIONUTEKa, MUTEKAHTPOIlA, HEaHJepTaiblla, KPOMAHbOHIIA), CJENKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO YesOBEKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOTHYECKas Tabnuia, KoJuleKuus «DopMbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlabopaTopHble U IPaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckonaemMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsl «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIU WM KpaeBEAUYECKUN My3€ell).

Tema 3. Opranu3Mbl 1 OKPYKAOIIAS cpeaa.

DKOJIOTHS KaK HayKa. 3aJjayi U pa3Jielibl IKOJIOTuU. MeToabl SKOJIOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOWTaHWs OPraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonornueckue (dakrtopel. Kiaccudukanusa sxonorudyeckux (HakTOpOB:
abnotuueckre, OWOTMYECKME U aAHTPOINOreHHbIe. JIeHCTBHE HSKOJOTUYECKHUX
(aKkTOpOB HA OPraHU3MBI.

AOGuotnueckue (HakTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DoTonepuoansm.
[IpucniocoOnenust OpraHu3MOB K  JACUCTBHIO  aOMOTUYECKUX  (PAKTOPOB.
buonoruueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMOICHICTBUM:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMON03 U ero ¢opmsl. [lapasutusm, xkoomneparus,
MyTyaiau3M, KOMMEHCaIM3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHue OWOTHYECKHX B3aMMOACHCTBHI [JIsl CYLIECTBOBAHMS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKU nonyisauud. (OCHOBHbIE MOKa3aTelu
MONYJISILHUHA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJnHaMuKa YMCIEHHOCTH MOITYJISIUUU U €€ PeryJIsaius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabnuubl u cxemsl: kapta «IIpupogubie 30Hb 3eman», «Cpeasl oOUTaHUS
opranuzmoBy», «®otonepuoanzm», «llonmymauun», «3aKOHOMEPHOCTH pPOCTa
YHCIIEHHOCTHU MO UHPY30puH-Ty penbki», «IIuieBsie nenmy.

JlabopaTopHble H IpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTCHUIN U3
Pa3HBIX MECT OOUTAHUS.

JIabopartopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTUE UYEPEHKOB
KOJIEyCa».

[IpakTuyeckas padora Ne 2. «I1oacu€T MIOTHOCTH MOMYJISIUNA pa3HbIX BUIOB
pacTEHUI.

Tema 4. CooO1ecTBa u IK0JOTHYECKHE CHCTEMBI.

CooOmiecTBO opraHu3MoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BHOBas,
IpPOCTpaHCTBEHHasl, Tpoduueckass (muienas). Buabl-gomuHanTtel. CBsizu B
OHOILIEHO3E.

Okosiornueckue cucrembl (dkocucrembl). Ilonarue o006 »sKocuctemMe u
ouoreoneHo3e. DOyHKUMOHAIBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBHI, peayleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckue (mumieBbie) YPOBHU OKOCHUCTEMbI. [IMIlleBble 1LI€MH U CETH.
OcHOBHBIE TIOKAa3aTeNIM SKOCHUCTEMBI: Omomacca, MPOAYKIHUS. DKOJIOTHYECKHE
nupamMubl: MPOAYKUHUHU, YHUCJICHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuThe. CyKieccus.

[IpupoaHbIe S3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
WA IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpa3zue kak ¢akTop ycToHYuMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'paHuiibl, coctaB U CTPyKTypa
ouocdepnl. Kuboe BemectBO U ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak
ri00anbHOM HSKOCUCTEMBL. J[MHamMuueckoe paBHOBecMe M oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUYECKUE IUKIIBI AIEMEHTOB (YyIiieposa,
a30Ta). 30HATBHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenopedecTBO B Onochepe 3eminn. AHTpONIOTeHHbIE U3MEHEHHs B Ouocdepe.
I'moGanbHbBIE SKOJIOTUYECKUE MTPOOIEMBI.

Cocy1iecTBoBaHHE IPUPOIBI U YeJI0BEYECTBA. Coxpanenue
O0ropa3zHooOpa3usi Kak OCHOBA YCTOMUMBOCTH Ouocdeprl. OCHOBA paliMOHAIBLHOTO
yOpaBJICHUS MPUPOJHBIMU pECypcaMd U MX HCMOJIb30BaHue. JloCTHXKEHUS
OMOJIOTUU U OXPaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpr u cxemsl: «Ilumesbie nenu», «buorneHo3: coctaB U CTPyKTypay,
«IIpuponnbie cooOuiecTBa», «llenu nuTaHus», «IKOJNOrMYECKas MUPAMUIAN,
«buocdepa u yenopek», «IKocucTeMa MUPOKOJIUCTBEHHOIO Jecay, « IKOCUCTEMA
XBOMHOro  Jeca», «buomeno3 Bomoéma», «ArporeHo3», «lIpumepHsbie
AHTPOIIOTCHHBIE  BO3JECUCTBHS HAa IHpuponay», «Baxneinmme HUCTOYHUKH
3arpsi3HEHUs] BO3/lyXa U TPYHTOBBIX Bo1», «[louBa — BaxkHeIIash cOCTaBISIOIIAS
ouocdepo», «DakTopel aerpaganuu nouBy», «llapHukoBbiit apdekr», «DakTopbl
PaaMoOaKTUBHOTO 3arpsi3HeHus: Ouocdeprl», «OO0mas cTpykrypa Ouocheps,
«Pacnipoctpanenune xu3Hu B Ouochepe», «O30HOBBIM »dKpaH Ouocheps»,
«Kpyroopot yriepoaa B 6uochepe», «KpyroBopot a3ora B mpupoe».

OO6opynoBanue: Mojenb-anmuiMKanus «TUrnuyHble OMOLIEHO3bI», repOapuit
«PacTtutenbHble co00IIECTBaY, KOJEKINH «bruonieHo3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu U KOJUIGKIUMU PACTEHUH U
’KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUA,



Kpacnas xuura Poccuiickoit ®exneparuu, H300paK€HUS OXpaHIEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUMA

Cornacho ®I'OC COQO, ycraHaBnuBalOTCs TpeOOBaHHUA K pe3yJbTaTam
OCBOCHHS  OOydYalONMMHUCA TMPOTPpaMM  CpPEIHETrO0  OOMmIEro  00pa3oBaHUS:
JUYHOCTHBIM, METAMIPEAMETHBIM H MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIICIYIOININE COCTABIISIONINEG: OCO3HAHUE OOYYAIOIUMHUCS POCCUMCKON
rPaXJaHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPE/ICNICHUI0, HaJuyhue MOTUBAIMKM K OOY4YeHUIO  OHOJIOTHH,
[[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHUS OHOJOTUYECKOIO
3HAHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaOIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMHM, MPUCYLIMMH CHUCTEME
OMOJIOTUYECKOTO0  00pa30BaHMsI, HAJIMYME HKOJOTMYECKOTO IMPAaBOCO3HAHUSA,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JIn4yHOCTHBIE PE3yJbTAThl OCBOEHHUS MpeaMeTa «bHOJOrus» JOCTUTAKOTCS B
CAMHCTBE Y4YeOHOW ¥ BOCIHUTATEIHLHON JEATETLHOCTH B COOTBETCTBUU C
TPAaJIUIMOHHBIMU POCCUMCKUMH COLIMOKYIBTYPHBIMH, UCTOPUUYECKHUMHU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT IpOllECCaM CaMOMO3HAHUsS, CAMOBOCIUTAHUSA U
CaMOpA3BUTHs, PA3BUTUS BHYTPEHHEW MO3WUIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHS K 3aKOHY M IMPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJEHHIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HAacleIui0 Hu
TpaAuUMsAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickor Depepamuu, Npupoac u
OKpY’KaroUIEH Cpele.

JImaHOCTHBIE pE3yJbTaThl OCBOCHHUS ydeOHOro mipeamera «buomorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YYarONIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALlUM, TMO3UTUBHBIX BHYTPEHHHX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPAAUITMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMNbITA AECATEILHOCTH B MPOLECCE PEANM3ALNU OCHOBHBIX HAIPABJICHHUMN
BOCIIUTATENLHOM JEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOMIEroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX TPaB W OO0S3aHHOCTEH, YBaKECHUE
3aKOHa W IIPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPU CO3JaHUU
y4eOHbIX MPOEKTOB, PELICHWN y4€OHBIX M IMO3HABATENIbHBIX 3aa4, BBIITOJIHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TO3HUIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOMU KU3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JIEUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOEKIACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTAMH U
COLIMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCIEAOBATCIbCKUX 3a/lad, yBaXUTEIHHOTO
OTHOLIEHUST K MHEHHIO OIIMOHEHTOB MpU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHNCKOU TPaXIaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poaunoii, ropmoct 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIBTYpY,
MPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJAHOMY HACIEIUIO U MaMSTHUKAM MPUPO/IBI,
NOCTHXEHNAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUUCKMX Y4YEHBIX B CTAHOBJICHHUE U
pa3BuUTHE OWMOJOTMH, MOHUMAHUSA 3HAYEHHs OWOJOTMHM B TMO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaelHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHI0 W 3amure OTteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IECHHOCTEW POCCUICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIET0;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POIUTEIAM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO TPHUHATHS I[EHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHHM C
TpaauuusMu HapoaoB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKJIIOYAas ICTETHKY ObITa, Hay4YHOro U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHUIA;



MMOHMMAaHUE YMOIMOHAIBLHOTO BO3AEHCTBUS )KUBOM MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPaXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MIPOSIBJISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHpPOBAHMS KYJbTYPbI 30POBbSI H
IMOIUOHAIBHOTO 0J1arOMOJTyYHs:

MOHMMAaHWE W peau3amus 3I0pOBOro H Oe3omacHOro obpasza >KU3HU
(310poBO€  TMUTaHWE, COOJIIOJICHUE TUTMEHHUYECKHMX TMpaBWI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 370POBBIO;

MOHUMAHWE [IEHHOCTH TIPaBWJI WHAMBUAYATBHOTO W  KOJUICKTUBHOTO
0€30macHOTO MOBEJACHHS B CUTYAIHIX, yTPOXKAIOIINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUE MOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (YroTpeOiaeHus
AJIKOTOJIsl, HAPKOTUKOB, KYPEHHS);

6) Tpy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAaHHE IIEHHOCTU MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTb K AKTUBHOW JEATEIBHOCTA TEXHOJIOTUYECKOW M COLUAIBHOMN
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyI0 JI€SITEIbHOCTD;

WHTEpPEC K Pa3MuuHbIM chepam mpodecCHOHATHLHOU NIEeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun U peaIru30BBIBATH
cOOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSXKEHUU BCEH JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA:

AKOJOTUYECKU IIeTIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHMS TOCTYNKOB W OICHKA WX BO3MOXXHBIX TOCHEACTBUN JJIA
OKPYXaroLen cpeapl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJIOTHYECKUX MPOOJieM W MyTel HxX
pELIeHUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUHU
3HAHUST W YMEHUSA TPU pEHIeHUU MpoOJeM, CBS3aHHBIX C palUMOHAIHHBIM
MPUPOJONOIL30BaHNEM  (COOIOJIEHNE  TpaBWJ  TOBEIEHUS B  IPHUPOJE,
HalpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepnl);



AKTUBHOE HEINPHUATUE JICUCTBHM, MPUHOCSIIIMX BpEI  OKPYXKAIOLIEH
IPUPOJIHOM Ccpefie, YMEHUE MPOTHO3UPOBATH HEOIATONPHUSATHBIE SKOJIOTHYECKHE
ITOCJIEACTBHS IPEANPUHUMAEMBIX AEMCTBUN U MPEIOTBPAILAT HX;

HaJIMYKUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHS], YKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATENbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTUYECKON JESATEIBHOCTH dKOJIOTUYECKOU
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOIIECTBEHHOWN MPaKTUKU, OCHOBAHHOTO Ha TUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHKUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpeICTBa
B3aMMOJICHCTBHS MEXKY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMAaHUE Cchneuu(PUuKd OHOJOTMM KaK HAyKd, OCO3HaHUA €€ poiu B
(GbOopMUPOBaHUM PALMOHAILHOTO HAYYHOTO MBILIUICHUS, CO3JaHUHM IEIOCTHOTO
npeacTaBieHuss 00 OKPY’KaloleM MHUpe KaK O €IMHCTBE NMPHUPOIbI, YEIOBEKA U
oOuiecTBa, B IO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEW M PpELIEHUH IpoOsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJII COBPEMEHHOW IUBUIM3AIUU:
o0OecrieyeHruss HOBOTO YPOBHS Pa3BUTHS MEIHUIMHBI, CO3/JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTMM, CIOCOOHBIX  peulaTb  pPECypcHble  MpOOJIEeMbl  pa3BUTUSA
4eJIOBEYECTBA, IOUCKA MyTEH BbIXOJA U3 INIOOAIBHBIX HKOJIOTHMUYECKUX MPOOJIEM U
o0ecrieyeHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMYECKMX 3HAHMH B LEJAX
HOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKUMOHAJILHOM T'PaMOTHOCTH OO0ydYarommxcs, Gpopmupyemoin
pU U3YUYEHUH OUOJIOTUH;

IIOHMMAaHUE CYIIHOCTH METOOB IIO3HAHHUsI, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh [OJy4yacMble 3HaHWS MJI1 aHalu3a U
OOBSICHEHUS SIBJICHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOIALIMX B HEM M3MEHEHH,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOUYEHHUS Ha OCHOBE HAYYHBIX (DAaKTOB H
MMEIOLIMXCS JAHHBIX C LENbIO IMOJYy4YEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OMOJIOIMUYECKHE 3HAHUS IS
pelIeHus Ipo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYAIUIX;

OCO3HaHHUE LEHHOCTH HAy4YHOH JEATEJIbHOCTH, N'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO M UCCIIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caM000pa3oBaHNI0, K AaKTUBHOMY IMOJyYE€HHUIO HOBBIX 3HAHUN MO OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeameTHbie pe3yJibTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUMMbIE Ui (POPMHUPOBAHUS MHPOBO33PEHHS O0yUYaIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYyUHbIE MOHITHS, OTpa)karoliue
LEJIOCTHOCTh HAy4YyHOW KapTHHBI MHpa M CHeHu(puKy METOAOB IO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHUE, IMPOILIeCC,
CUCTEMa, Hay4yHbIH (haKT, MPUHIINI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIE0OBaHUE,  HAOJIIOJCHHE, HW3MEPEHHE, OKCHEPUMEHT U  JIPYTHUX),
yHUBEpCalbHble Yy4eOHble JelcTBUs (IMO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

peryJISITUBHBIC), obecrneunBaronye dhopMupoBaHUe (yHKIIMOHATLHON
IPaMOTHOCTH M COIMAJbHOW KOMIIETEHIIMH OOYyYaloIUuXCs, CIIOCOOHOCTD
00yJaromuXcs UCIIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCaIbHbIE Yy4YeOHBIC JCHCTBUA B
ITI03HABATEJIbHOW U COLIMAJIBHON IPAKTHUKE.

MertanpenMeTHbIe pe3ysbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 OOIIero
00pa3oBaHus TOJHKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbIe JIOTUYECKHE TEHCTBUA:

CaMOCTOSITeNIbHO  (opMyMpoBaTh U aKTyaJIM3UupoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIOJB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTMUYECKOTO MBIIUICHUS
(amanm3a, cUHTE3a, CpaBHEHMS, Kilaccuukanmu, 0000IIeHNS ), PACKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIIEIATh WX XapaKTEpHBIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH MOHATHUSIMM ),

OTpENCNIATh 1M JACATEebHOCTU, 3ajJlaBasi MHapaMeTpbl W KPUTEPUU UX
JIOCTUKEHUSL, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTH C MOCTABICHHBIMU EISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKHE TMOHATUS ISl OOBICHeHUs (PAKTOB U SIBICHUN
KUBOU IIPUPOIBIL;

CTPOUThH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

MIPUMEHSITh CXEMHO-MOJIEIbHBIE CpelncTBa TUIst MPEJCTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TakK€  OPOTUBOPEUYMII  pa3HOrO  poOAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEUICHHUs] NMPOOJEeMbl C y4ETOM aHalM3a MMEIOIIUXCS
MaTepHalbHBIX U HEeMaTepHUaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBHI B JIEATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBHUM EATEIbHOCTH;

KOOPJAMHUPOBATh M BBIOJHATH PabOTy B  YCIOBHUSX  PEaAbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE TPU PELUICHUN )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE 1eiCTBUA:

BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHus MpodsieM, CIOCOOHOCThIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB MO3HAHMUS;

UCIIOJIb30BAaTh PA3UYHbIE BHUJbl JIEATEIBHOCTH MO TOJYYEHHUIO HOBOTO
3HAaHUSA, €r0 HHTEPIpeTaly, MNpeoOpa3oBaHUI0 W MPUMEHEHHUIO B YUYEOHBIX
CUTYalUsX, B TOM YUCJIE MIPHU CO3JaHUH YUEOHBIX U COLUAIbHBIX MPOEKTOB;

(dbopmMupoBaTh HAYYHBIA THUIT MBILIUICHUS, BJIaIeTh HAYYHON TEPMUHOJIOTHEMH,
KJIFOUYEBBIMH MTOHITUSMHU U METOJaMU;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOM
JESITeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISBIISITh TPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUMOTE3y €€ pelIeHHs, HAaXOAMTb apryMEHThI JJIs JJ0Ka3aTeJIbCTBA
CBOUX YTBEPXKICHUH, 3a/1aBaTh MapaMeTpbl U KPUTCPUH PEILICHUS;

aHAJIM3UPOBaTh TOJYYEHHBbIE B XOJ€ pEIICHUS 3aJadd pe3yibTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBI MOMCK IEpPEeHOca CPEJACTB M CIOCOOOB
AEUCTBUS B MPOPECCHOHATBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHMUSA B IO3HABATEIbHYIO U MPAKTUYECKYIO OO0JIaCTH
KU3HEIEATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIC UJCH, MpejiaraTb OPUTMHAIbHBIE MOAXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ napopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHMTEpaTtype, OWOJIOTHUYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B HTepHeTe), aHamM3upoBaTh



nH(pOpMAITHIO PA3IMYHBIX BUJIOB M (DOPM MPEJCTABICHUS, KPUTUUECKH OI[CHUBAThH
e€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIUpPOBaTh 3aMpPOCHl M MPUMEHSITHh Pa3IUYHBIC METOIBI TIPHU MOUCKE U
otbope Ouosiorundeckor MHQpopMaIuu, HEOOXOAUMOMN ISl BBIMOJHEHUS YUEOHBIX
3azay;

npruoOpeTaTh OMBIT MCIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOJIH30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (OpMYy  MpeACTaBICHUS
ouosiorndeckoid nuHGopmaluu (CxeMbl, TpauKu, AUarpaMmbl, TaOJUIIbI, PUCYHKU
H Ipyroe);

WCIIONIh30BaTh HAYYHBIA SI3bIK B KauyeCTBE CpEACTBa Mpu padoTe ¢
Oouonoruyeckod uHPOpMaIMEl: TNPUMEHSITh XUMUYECKUE, (U3UYECKUE U
MaTEMaTUYECKUE 3HAKW W CUMBOJIBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISITHOCTH;

BIIQJICTh ~ HaBBIKAMU  pACMoO3HAaBaHWS W 3alUThl  WHGPOPMAIIHH,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMM eHCTBUSIMMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAITMHU BO BCEX c(pepax »KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJIOT€ WJIM JTUCKYCCHM MO CYHIECTBY OOCYXJaemMoil TeMbl (yMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeiaraeMon
3a/lay, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCThH MO3UIMHN JIPYTUX YYAaCTHUKOB
JIMaJiora Uiv IMCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOLICHUS, TOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMS] KOH(MIMKTHBIX CHUTYalIU,
YMETh CMSATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CHIOCOOAMU OOIICHMSI U B3aUMOJCHCTBUS, MOHUMAThH
HaMEPEHUs IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOM popme popMyIHUpOBaTH CBOU BO3PAKECHHUS,;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHMSI C HCIOJIb30BAaHHUEM
A3BIKOBBIX CPE/ICTB.

2) coBMeCTHas 1esSITeJIbHOCTD:

MMOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUYTBHON
paboThI MPU PEIICHUU OHMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJECHCTBUS PU PEIICHUH YUeOHOMU 3a/1auu;

BbIOMpATh TEMAaTHUKy UM METOJbl COBMECTHBIX JACUCTBUH C Yy4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEJIM COBMECTHOW  JIEATEIIBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHUIO: COCTaBJIATh IUIAH JICVCTBUM,
pacupenenarTb poid ¢ y4€TOM MHEHUH y4YaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHO paboOThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbI B
oOLIHi1 pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTtb HOBBIE IIPOEKTHI, OLIEHUBATh HJIEH C TO3ULHHM HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISTH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJ1ageHne YHUBEPCAJIbLHBIMU PeryIsiTUBHBIMHU J1efiCTBUAMMU:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [JIs BBIABICHHS NpoOJIeM U HX
pelIeHMs B )KU3HEHHBIX U YYEOHbBIX CUTYalUsX;

BbIOMpATh HA OCHOBE OWOJIOTMYECKHMX 3HAHUU LEJEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHUSAX M IOCTYNKAaX MO OTHOLICHWIO K KMBOM NPUPOE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYLUECTBIISITh MMO3HABATENBbHYIO JECSATEIbHOCTD, BBISBIATH
npo0siemMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIBHOCTH YU )KU3HECHHBIX CUTYyaLUsX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAaH pPEIICHHs MpoOJeMbl C  yu&€ToM
UMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTCHUH;

JABAaTh OLICHKY HOBBIM CHUTYalLUsIM;

pacuIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJlaTh OCO3HAHHBIN BHIOOP, apIYMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKON HPYyIULIMU B
pa3HbIX O0JaCTAX 3HAHHWM, MOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTEIbHBIA H
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJIQ/JIeTh  HAaBBIKAMU  [IO3HABAaTEIbHOW  PEQUIEKCHH KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX HPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHM, UCIOJIb30BaTh MPUEMBI pedJIeKCUM JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEILLICHHS;

yMEThb OIIEHUBATh PUCKUM U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W ApPryMEHThl JPYIrUX [pPHU aHAJIU3€ pPE3YJIbTATOB
NEeSATENbHOCTH;

3) npuHATHE Ce0A M APYTUX:

IPUHUMATh Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apryMEHTbl JPYIMX IpU aHAJIU3€ pPE3YJbTaTOB
NEeATENbHOCTH;

IIPU3HABATh CBOE MPABO U NIPABO JIPYTMX Ha OLUMOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MTO3ULIMU JIPYTOro YeJI0BEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

IIpenmetrHble pe3ynbraThl OcBoeHMs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT cneruduieckue s yueoHoro npeamera « buomgorus»
Hay4YHbI€ 3HAHMSI, YMEHHSI U CIIOCOOBI AEHCTBHI 110 OCBOCHHUIO, UHTEPIPETALIUU U
peoOpa30BaHUIO0 3HAHUM, BUIBl JEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYalUsAX, a TaKKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenmeTHble
pe3yJbTaThl MPEACTABIEHBI MO r0JIaM 00yUEHHSI.

[IpenmeTHbie pe3ynbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HaHUA E€CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHHBI MUPA M HAy4YHOIO MHUPOBO33PEHHUS, O BKIJIAJE POCCUUCKHUX H
3apyOeXHBIX yU€HBIX-OMOJOrOB B pa3BUTUE OHOJOTUH, (YHKIHUOHAIHLHON
I'PaMOTHOCTH Y€JIOBEKA IS pEICHUs KU3HECHHBIX 3a/1a4;

YMEHHME PACKPbIBaTh COJAEpKAHME OMOJIOIMYECKUX TEPMHHOB M IOHSITHIL:
KHU3Hb, KJETKA, OpraHu3M, Merabonu3M (OOMEH BEIIECTB U IIPEBpalICHHE
SHEPrUr), rOMeOCTa3 (CaMOpEryJisLts), YPOBHEBAs OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHUE (PETIPOIYKIUS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHME H3JlaraTb OWOJIOTMYECKUE TEOpUU (KJIETOYHAsA, XpOMOCOMHas,
MyTalMOHHAs, LEHTpaJbHAas JOrMa MOJEKYIspHOH Ownonoruun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusosa) u ydenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKIEHUs KyJIbTypHbIX pactenuii H. . BaBuiosa), onpenensiTe TpaHUIlbI
UX IIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOAAMH HAyYHOTO NO3HAHMs B OMOJIOrUU: HAOIIOAeHUE U
ONMCAHUE KUBBIX CHCTEM, IIPOLIECCOB W SIBJEHUM, OpPraHU3alus W IPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKJY HCCIEIyEMbIMU BEJIMYMHAMM, OOBSCHEHUE IOJYUYEHHbIX



pE3yJIbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSTHUH, TEOpPUH M 3aKOHOB, YMEHHE
7ieJ1aTh BBIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEATH CYLIECTBEHHbIC MPU3HAKU BHUPYCOB, KIETOK NMPOKAPUOT U
AYKapuoOT, OAHOKJIETOUHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILECTB U IIPEBPALLEHUS 3HEPIUM B KIETKE, (pOTOCHHTE3A,
MJIACTUYECKOTO U HHEPreTHYEeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATh MOJYyUYEHHbIE 3HAHUS AJI1 OOBSACHEHHS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHMM, JJIS MPUHATUS NPAKTUUECKUX PEIICHUN B IOBCEIHEBHOU
KU3HU C 1eNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0pPOBbsi M 30POBbS
OKpY>KaIOIIMX JIOACH, COOMI0IEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJHON cpene, NMOHMMAHUE HEOOXOIMMOCTH HCIOJb30BaHUS JIOCTHXKEHUN
COBpEMEHHOM  Ouosormu U OMOTEXHOJOTMH i1 PalUOHAJIBHOTO
MPUPOIONOIB30BAHNS;

YMEHHE pellaTh »3JEMEHTApHbIE TEHETUYECKHE 3aJayd Ha MOHO- U
AUTUOPUIHOE CKpEIIMBAaHUE, CLEIJICHHOE HacJeI0BAaHUE, COCTaBISITh CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAHMs ISl MpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBINOJIHATH J1a00paTOpHbIE M MpakTU4YEeCKHe padoThl, COOIIOIAThH
npaBuiia Ipu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(MOPMALIHIO
OMOJIOTMYECKOTO  COAEpIKaHMsI, BKJIIOYAIOIIYI0 I[ICEBJIOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMALUU, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl), 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCIECIOBAHUNA B OHOJIOTHH,
MEAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3[aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OMOJIOrMYECKY0 MH(POPMALUIO U3 HECKOJIBKMX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUIMHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» e 11
Kaacce N0KHBI OTPaKaTh!

c()OPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HAHHUSA ECTECTBEHHbIX HAayK, B (OPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUICKUX H
3apyOeXHBIX yU€HBIX-OMOJOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHAIBLHON
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pELICHMs )KU3HEHHBIX 3a]1a4;

YMEHHME PACKPbIBaTh COJAEPKAHME OMOJIOIMYECKUX TEPMHHOB M IOHSITHIL:
BUJ, TOMYJIALNSA, FeHO(DOHM, dBOIIOLUS, ABMKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLNH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, SKOJOTHYECKHE (aKTOPHI,



IKOCHCTEMA,  MPOAYLUEHTH, KOHCYMEHTBHI, PEAYICHThI, LENU  MHUTaHU,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

YMEHHE U3JIaraTh OWOJIOTUYECKHE TEOpUH (PBOJIOIMOHHAS Teopust Y.
JlapBuHA, CHHTETHYECKAas TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoactBa K. M. bapa, depenoBaHus TJaBHBIX HampaBlICHUN U
myTeit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnaackoro),
OIIPENIeNISITh TPAHUIIBI HX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJIaMH HAYYHOTO TIO3HAHUS B OMOJIOTUN: HAOIIOACHHE U
OMHCaHWE JKUBBIX CHUCTEM, MPOIECCOB W SIBICHMI, OpPTaHU3AIMS W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCUMOCTH MEXKJy HWCCICyEMbIMA BEIMYMHAMHU, OOBSICHEHHE IOyYCHHBIX
pe3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH W 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYUYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIC MPHU3HAKA CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, MOMYJISIIHNA, TPOAYICHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreoeHO30B U 3KOCHUCTEM, OCOOEHHOCTHM TIPOIIECCOB: HACIIECICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MPUCIOCOOICHHOCTH
OpPTaHM3MOB, JIEWCTBUSA OSKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TepeHOca
BEIICCTB U TIOTOKAa DJHEPTHMH B JKOCHCTEMax, aHTPONOTEHHBIX H3MEHEHHH B
IKOCHCTEMAaX CBOEW MECTHOCTH, KPYTOBOPOTAa BEUIECTB U OHMOT€OXUMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATh MOJyYEHHBIC 3HAHUS A1 OOBSICHEHUS OMOIOTUYESCKUX
MIPOIIECCOB W SIBJICHWM, /ISl TIPUHATHS MPAKTUUECKUX PEIICHUN B TMOBCEIHEBHOM
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsl M 30POBbS
OKPY>KaIOUIMX JFO/ICH, COOIIO/IEHHS] HOPM IPAMOTHOTO TIOBEJICHHSI B OKPY KaIOIIEH
NPUPOIHON cpele, MOHMMaHUEe HEOOXOIMMOCTH HCIIONB30BAHMS JIOCTHKEHUI
COBPEMEHHOW OMOJIOTUY JIJISl PallOHAILHOTO MPUPOIOTIOH30BAHHS,

YMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTHMUYECKUE 337aud, COCTABIATH CXEMBI
MepEeHOCa BEMIECTB U YHEPIUU B IKOCHCTEMAX (1IEMU MUTAHUS);

YMEHHE BBINIONHITH JTAOOPAaTOPHBIE W IMPAKTHYECKUE pPabOThI, COOIOIAThH
npaBuiia mpu paboTe ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTMYECKOTO  COJACpKAHMsI, BKJIIOYAIONIYI0 TIICEBJOHAYYHBbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBAa MAacCOBOW MH(OPMAIINU, HAYIHO-IOMYJISIPHBIE
MaTepuallbl),  pacCMaTpuBaTh  IJIOOANbHBIE  DKOJOTHYECKHE  MPOOIEMEI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIIECHHUS,
00001mas OnosornYecKy0 MHPOPMAIUI0 U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUIMHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunMeHoBaHHMe pa3aeiioB U TeEM ¢ poBLIE
Ne i/mm P Konrpoabnbie IIpakTHueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Bbu6mmoreka [JOK
b 2 0.5
! HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
2 JKuBBIe ccTeMBI M NX OpraHu3aIus 1 bubmorexa LOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOECHHUE KIETKH 5 1 bubmmorexa [IOK
™ https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATENBHOCTS KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME U HHIMBUYATbHOE Pa3BUTHE 5 1 bubnnoreka [HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTh M N3MEHUYNBOCTH g Bbu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Peseparioe Bpems 3 https:/m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5




11 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM undposbie
Ne i/m P Konrtpoabsnbie  IIpakTHueckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbI
pecypcbl
bubmuorexa [JOK
! IBOIMOLUHOHRAs GHOTIOTHS 8 ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEeHME U pa3BUTHE )KU3HU Ha 7 bubmmoreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Opranu3MEl H OKpyXRaIolas cpea > 0.5 https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo00111ecTBa U DKOJIOTHUECKAE CUCTEMBI 9 hitps://m.cdsoo.r/7 41 ccT4
bubmuorexa [JOK
P 5
> C3EPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 1.5




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBbHOM [TIPOI'PAMMOBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

CdopMUpoOBaHHOCTh 3HAHWI O MECTE W POJIU OUOJIOTHH B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAayK, B (POPMUPOBAHNH COBPEMEHHOM
€CTECTBEHHO-HAYYHOH KapTUHBI MHpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUUCKHX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Ouonoruy; (QyHKIMOHAILHONW TPaMOTHOCTH YEJIOBEKa I pPElICHHS

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMHUHOB U
MOHSATUHN: KU3Hb, KJIETKA, OPraHU3M; MeTa00m3M (OOMEH BEIICCTB H
IpeBpallieHHe SHEPruH), ToMeocTa3 (caMoperyysuus), YpOBHEBas
OpraHu3aIusl KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHE (PEIPOIYKIIHS),

HACJICACTBCHHOCTb, UBMCHYHNBOCTL, POCT U PAa3BUTHC

YMmenue uznaratb OMOJOTHYECKUE TEOPUH (KJIETOUHAsI, XPOMOCOMHAS,
MyTarmoHHas), 3akonbl (I'. Menaens, T. Moprana, H.1. Basunosa) u
yueHHus (0 LEHTpax MHOrooOpasus M NPOUCXOXKICHHS KYJIbTYPHBIX
pactenuiit H.J. BaBunoBa), onpenensiTb rpaHULbl UX IPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIAAeTh METOJaMH HAYYHOrO TIO3HAaHWS B OHOJOTHUU
(HaOmro/leHHe W OIMCAHUE JKUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUI;
OpraHu3amusi ¥ TPOBEACHHE OHOJIOTMYECKOTO  AKCIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl;  BBISBIEHWE  3aBUCUMOCTH  MEXIY
UCCJICTyeMbIMU BEIMYMHAMU, OOBSICHCHHE TIOTYYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BaHHBIX HAYYHBIX TIOHSATHH, TEOPHUH M 3aKOHOB; YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJIYYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBIACTATh CYIISCTBEHHBIC TMPU3HAKH BHUPYCOB, KIIETOK
OPOKAPHOT W  JYKAPHOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX
OpPTaHW3MOB; OCOOCHHOCTH  MpOIECCOB OOMEHa BEHIECTB W
npeBpalieHusl dHEPrUU B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOTO U
9HEPreTHYECKOT0  OOMeHa,  XEMOCHHTEe3a,  MHTO3a,  Meio3a,
OIUIOZIOTBOPEHHMSI,  PA3MHOXKCHHS,  HHIMBHIYaJIbHOTO  pa3BUTHUS

opraHu3Ma (OHTOT€HE3)




YMeHue OPHUMCHSITH IMMOJIYYCHHBIC 3HaHHUA JJIA 00BIACHEHHUS

OMOJIOTUYECKHUX TPOIECCOB U SIBICHUH, I MPUHATUS MPAKTUUECKUX
pelieHuii B MOBCETHEBHOM )KM3HU B IEJSIX 00ecredeHus: 0€301MacHOCTH
CBOETO 37I0POBBS U 370POBbS OKPYKAIOUTUX JIFOICH, COONIOCHUS HOPM
rPAaMOTHOTO  TOBEJEHUS B  OKpYXKaromiei

MPUPOAHON  CpEXE;

ITOHMMAaHHEC HCO6XO,Z[I/IMOCTI/I HUCIIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ

COBPEMEHHON OHOJOTMM W OHOTEXHOJIOTHH JUId palOHAIBHOTO

MPUPOIOTIOTB30BAHUS

YMeHne pemarh 3JeMEHTapHbIe T'€HETHYEeCKHE 3aJauyd Ha MOHO- U
TUTUOPUIHOE CKpEIIMBaHUE, CICTUICHHOE HACJIEIOBAHUE; COCTABIISThH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCHIMBaHUA JJIsA MMpCaACKa3aHus

HACJIC0BAHMS IIPU3HAKOB Y OPraHU3MOB

YMeHue BBIMONHATH J1a0OpaTOpHble M MPAKTUYECKHE PAaOOTHI,

coOmomaTh mpaBwia TpH paboTe ¢ y4eOHBIM U J1abOpPaTOPHBIM

000py10BaHHEM

YMeHHe KpUTHUYECKH OLIEHUBAThb U HMHTEPIPETUPOBATh MH(DOPMAIUIO
OHMOJIOTMYECKOTO CO/IEPIKAHUS, BKIIOYAIOILYIO [ICEBAOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayuHO-IONYJIsIpHBIE MaTepHalIbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUM B OHOIOIHUH,

MeIuIMHEe, ONOTEXHOIOTHHI

10

YMeHne co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOLICHHMS,
000011as1 OMOJOTHYECKYI0 WH(DOPMAIINIO U3 HECKOJBKUX MCTOYHUKOB,

IPaMOTHO MCMOJIb30BATh MOHATHHHBIN anmapar OHoIoTun

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbLHOM NMPOrPaMMBbI CpeIHero 001ero od0pa3oBaHus

CdopMupoBaHHOCTh 3HAHHMI O MECTE W POJU OHOJOTHH B CHUCTEME
HAYYHOT'O 3HAHHS €CTECTBEHHBIX HayK, B (POPMUPOBAHNH COBPEMEHHOMH
€CTeCTBEHHO-HAYYHOH KapTUHBI MHPa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIC POCCHUUCKHX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Ounonoruy; (QyHKIMOHAILHONH TPaMOTHOCTH YENOBEKa I PElICHHS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKpblBaTh COJACpKaHUE OHMOJOTMYECKHX TEPMHUHOB U

MOHSATUIN: BUI, TOIMYJAIUSA, TEHO(OH, BOJIONMS, IBIKYIIIHUE CHIIBI




(paxropsr) 9BOJIIOLINH, IPUCTIOCOOTICHHOCTh OpraHU3MOB,
BU000pa3oBaHue, 9KOJIOTHYECKUE daxTopsl, HKOCHUCTEMA,
HOPOIYLEHTbI,  KOHCYMEHTBI,  PEOYLEHThl,  [ENd  IHUTaHH,

9KOJIOTHYECKas MTUpaMuIa, OuoreoreHos3, onocdepa

YMeHue u3naratb OMOJIOTHYECKHE TEOPHH (IBOJIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETMYEeCKass TEOpHs  DBOJNIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3aponplieBoro cxoncrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u mytei 3Bomonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. Bepnaackoro), ompeaensTb TPaHHUIBI  UX

IMPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHne BianeTh METOAaMH HAydyHOTO TIO3HaHWs B OWonoruu
(HaOnroficHHEe ¥ OIMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHMIA,
OpraHm3alusi W TMPOBEJECHUE OWOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBMKCHHUE  THUIIOTE3HI; BBIBJICHHE  3aBHCHMOCTH MEXIY
HCCIICYEMbIMU BEJIMYMHAMH, OOBSICHEHUE MOJIYYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAy4YHbIX IOHSATUH, TEOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOAbBI HA OCHOBAHHWHU IMOJIYUYCHHBIX pe3YHBTaTOB)

YMeHue BBIACIATH CYHICCTBCHHBIC MMpU3HAKA CTPOCHUA
OMONIOTUYECKHX  OOBEKTOB: BHUJAOB, TMOMYJSAIHUH, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIOYLCHTOB,  OHOICOIICHO30B U  DKOCHCTEM;
0COOCHHOCTH HPOLIECCOB HACJICCTBEHHON WU3MEHYUBOCTH,
€CTeCTBEHHOTO0 0TOOpa, BHI000pa30BaHUs, MPUCTOCOOIEHHOCTH
OpPraHu3MOB, NEHCTBHUSA HKOJIOTUYECKUX (PAKTOPOB HaA OPraHU3MBI,
IIEPEHOCA BEIIECTB U TIOTOKA SHEPTUH B IKOCHCTEMAX, aHTPOIIOT€HHBIX
M3MEHCHHUI B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEILECTB U

OMOreOXMMUYECKHX ITUKIIOB B Onocdepe

YMeHue OpUMEHSATh TONyYeHHBICE 3HAHUS Ui OOBSICHEHHS
OMOJIOTUYECKHUX TPOIECCOB U SIBICHUH, I MPUHATUS MPAKTUYECKUX
pelieHuii B MOBCEHEBHOM KU3HU B IEJISIX 00ecreueHus: 0€30MacHOCTH
CBOETO 3/I0POBBS U 3JI0POBBSI OKPYKAIOITUX JIFOJICH, COOIOACHUS HOPM
rPAaMOTHOTO TMOBEJIEHUS B  OKpYyXKaloulel MOpUPOAHOU  Cpeje;
IIOHUMAaHHUE HEOOXOIUMOCTH HCIIOIL30BaHUS JIOCTYIKEHU I

COBPEMEHHOI OMOJIOTHH AJIS PAllMOHATBHOTIO IPUPOIOTIOIB30BAHUS

YMenue peiaTth 3JICMCHTAPHBIC OHOJIOrHYECKHUe 3aga4yn, COCTaBJIATH

CXEMBbI IIepeHOCca BELIECTB ¥ SHEPTUU B HKOCHCTEMaXx (LIeMU MTUTaHMUS])

YMeHHue BBIONHATH J1a0OpaTOpHbIE M MPAKTHYECKHE PaOOTHI,
coOmomaTh mpaBwia TpH paboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM

o0opyoBaHuEM




YMeHHe KpUTHUYECKH OLIEHUBAThb M HMHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTUYECKOTO CO/ICPIKAaHUS, BKIIOYAIONIYIO NICEBJIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMMU, Hay4dHO-TIONYJIIpHBIE MaTepUaIbl);

? paccMaTpuBaTh rJI00anbHBIC 9KOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
MO3HIIHIO
YMeHue co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOLICHMUS,
10 0000111258 GMOJIOrMYECKYI0 HH(OPMAIMIO U3 HECKOJIBKHX MCTOYHUKOB,

rPaMOTHO MCIOJI30BaTh MOHITUMHBIN anmapar GuoJ0run




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o »uBoW mnpupozae. Pons Ouomormu B (popmMupoBaHuU

COBPEMEHHOM HayyHOU KapTUHBI MUpa. Crucrema OMOJIOrHYECKUX HayK

1.2

Mertoapl MO3HAHUS JKUBOW NPHPOAB! (HAOMIONEHHE, SKCHEPHMEHT, OIMCaHHE,
U3MepeHue, KiIacCupHKaluus, MOJEIUPOBaHUE, CTaTHCTUYecKas o0paboTka

JTAHHBIX)

JKuBBIe cHCTEMBI U HX opraHusanusa

2.1

KuBbie cuctemsl (OMOCUCTEMBI) Kak IpeaMeT uszydenusi Ouonoruu. CBoiicTBa

OMOCHCTEM M X pa3HOOOpasue

2.2

YpoBHU oOpraHuzanuu OHMOCHUCTEM: MOJICKYJISAPHO-TEHETHUECKUH, KIETOYHBIH,

OpraHW3MEHHBIN, MOMYJISIIIIOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCHEPHBIH

XUMUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMHUYECKUNA COCTaB KJIETKHM. XHUMHUYECKHUE DIIEMEHTHI: MaKpOAJIEMEHTBHI,
MUKpOdJeMeHThl. Boma u  muHepanbHble BemiecTBa. DOyHKIUU BOABl |

MHHCPAJIbHBIX BCIICCTB B KJICTKC. Ho;:mepncanne OCMOTHYECKOro OanaHca
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benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpHI OENKOB.
He3zamenumble M 3aMEHUMBIE aMHHOKUCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonormueckue
¢dyHKIMN OEIKOB.

®epMeHThl — OMoJorMuecKkue Katanuzaropbl. CTpoeHHe (epMEeHTa: aKTUBHBIN
HeHTp, cyOctpartHas crnenuduanocts. Kodepmentsl. Butamunabl. Otauyus

(epMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB

33

YrneBoapl: MOHOCaxapuabl (TJHOKO03a, prbo3a M JIe30KCHpH003a), AUcaxapuabl
(caxapo3a, nakTo3a) W moJucaxapuabl (KpaxMmaj, TJIMKOTEH, IIEJUTI0NI03a).
Buonornyeckue GyHKINN YTIIEBOJIOB.

Jlunuael:  TpurmMuepuas, — crepounsl,  ¢dochomunuasl.  I'mapodunbHO-
ruapodoOHbIe CcBoWcTBa. buonorumdeckue ¢GyHkuu smunuaoB. CpaBHEHUE

YTJI€BOAOB, OEJIKOB U JIUIIUI0B KaK HCTOYHUKOB SHCPIruun
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Hyxkneunosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX




kucinotT. Crpoenune u ¢ynknuu JHK. Crpoenne u ¢ynkumu PHK. ATO:

CTpOEHUE U QyHKIMH

3.5

[uronorus — Hayka o kierke. Knertounas teopus. MeToibl U3yueHus KIETOK

3.6

Knerka kak nenoctHas kuBas cucreMa. OOIIue MPU3HAKU KJIETOK: 3aMKHYTas
HapykHass mMemOpana, moJyekyasl JIHK kak renernueckwii ammapar, cucTema

cuHTe3a Oeka

3.7

Tunsl KJIETOK: dyKapuoTHyecKasi U mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHuecko  kieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKapUOTHUYECKOM KiIeTKH. OCHOBHBIE OTIMYMS PACTUTENILHOW, >KUBOTHOU U

IpUOHOM KIIETKU

3.8

[ToBepxHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, HX
¢dynkiun. [Inasmaruueckas memOpana, e€ cBoiicTBa U pyHkuuu. [{utonnasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIbl KJIETKH: SHAOMIIa3MaTHYecKasi CETh
(BIIC), ammapar T'ombmxu, nm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJICTKH:
MUTOXOHJIpUM, IacTuabl. [IpoucxokaeHne MUTOXOHAPUM M IUIacTUA. Buubl
wiactua. HememOpaHHble OpraHoubpl KJIE€TKUA: PUOOCOMBI, KJIETOYHBIA ILIEHTD,

PECHUYKH, KI'yTHUKH. OYHKIIUN OPraHOUIOB KIETKU. BKitoueHus

3.9

Snpo — perynstopHbiii 1eHTp KieTku. CTpoeHue siapa: siaepHas 000J0YKa,

KapHuoIlla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEIIECTB B KIETKE

}KI/ISHC,Z[GHTGJ'II:HOCTB KIICTKHU

4.1

OOMeH BemiecTB, WIM MeTa0oIu3M. AcCUMHIIANMS (TUTACTHYECKUH OOMEH) U
TUCCUMIIIALNS (PHEPreTHYeCKHii OOMEH) — JBE CTOPOHBI €IUHOTO TMpoIiecca
metabonu3ma. Turbel oOMeHa BemecTB: aBTOTPO(GHBIA U reTepoTpodHblii. Ponb

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPALLICHUH SHEPTUU B KIIETKE

4.2

®orocunTe3. CBeToBast U TeMHOBast (a3wl porocuHTe3a. Peakuu GorocunTesa.
DddexkTuBHOCTL (PoTocMHTE3a. 3HaUueHHEe (OTOCHHTE3a IS JKU3HU Ha 3emile.
Bnusinue ycnoBuit cpeapl Ha (OTOCHMHTE3 W CIOCOOBI TIOBBIIIEHHS €ro
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XemocuHTe3. XEMOCHHTE3Upylolme OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

JKA3HU Ha 3eMIie

4.3

DHepreTuyeckuii oOMEH B KJeTKe. PacIiieruieHne BemecTB, BBIICICHUE U
aKKyMyJIMPDOBAaHHWE OHHEPTHMM B KJIETKE. OTambl HHEPreTUYECKOro oOMeHa.
I'mukomus. bpoxkenue u ero Buubl. KucnopogHoe okucieHue, WU KIETOYHOE

nbIxanue. DPPEeKTUBHOCTh SHEPTETUIECKOT0 OOMEHa
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Peakuuu marpuunoro cuntesa. I'enerndeckas undopmanus u JJHK. Peanuzanus

reHeTH4ecKoil mHpopmanuu B KieTKe. ['eHeTHuecKkuil KOJ M ero CBOWCTBA.




Tpanckpunuus — marpuunbslii cunte3 PHK. Tpancnauus — 6uocunrtes Oenka.

Koauposanue amunokucnot. Pois pubocom B 6nocunTese 6enka

4.5

Hexnerounsle ¢opmbl ku3HH — BHpYChl. Vctopus oTkpeitus BupycoB (..
WBanoBckuif). OCOOEHHOCTH CTPOCHUS U HKU3HEICATEIBHOCTH BHPYCOB.
bakrepuodaru. bonesHu pacTeHWid, XKUBOTHBIX W YEJIIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunakruka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUN

PasMHOXeHNE U MTHAVBULYAJIIBHOE PA3BUTHE OPTAaHU3MOB

5.1

Krerounslii UMK, WM JKU3HEHHBIM WK kietku. HHTepdaza u MHTO3.
[Ipoueccel, mpoTekatonie B uHTEepdasze. Pemnukanus — peakuus MaTpUIHOTO
cunre3a JIHK. Ctpoenme xpomocom. XpOMOCOMHBIM Ha0Op — KapHUOTHIL.
JlunnonaHBIA W TAlUIOWIHBIA ~ XPOMOCOMHBIE — HAOOpBI.  XpOMAaTHJIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS W HWHIUBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune kinetku — muto3. Crtaguum mutosa. I[lpounecchl, nmpoucxonsdiye Ha

PAa3HbIX CTAAUAX MUTO3A. buonorunuecknii cMBICII MUTO3a

5.2

dopMBI pa3MHOXKEHHUSI OpPTaHWU3MOB: Oecrojioe W moJjioBoe. Buabl Oecronoro
pa3sMHOXEHHMS: JIeJIeHHEe HaJBOE, ITOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
copooOpa3oBaHue, BEreTaTUBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUCHUEC I CCICKIUN

53

[TonoBoe pazMHOKEHHE, €T0 OTIIHYUS OT OECIOJIOTO.
Meiio3. Cramguu Meiio3a. Ilpouecchl, TpOUCXOIAIIME Ha CTAAUSIX Meio3a.
IToBenenue xpomocom B Mmeilo3e. Kpoccunrosep. buonoruueckuidi CMbICaH M

3HaUueHNe Meno3a
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["amerorenes — mporecc 00pa3oBaHMsI MOJOBBIX KJIETOK y >KUBOTHBIX. [losoBbIe
JKEJe3bl: CEMCHHUKHM W suuHuKA. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX KIETOK —
raMmer (criepMaro3ou, seKIeTKa) — crepMaroreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHUS SIUIEKJIETOK U criepMaTo30u0B. OmiogoTrBopenue. [laprenorenes

5.5

NunuBuayanpHOe  pa3BuTHEe  (OHTOTeHE3).  OMOpPHOHAIBbHOE  Pa3BUTHE
(amOpuorenes). Jtarnbl SMOPHOHAILHOTO PAa3BUTHUS Y MMO3BOHOYHBIX JKMBOTHBIX:
IpoOlieHne, racTpyssius, opraHoreHes. [loctaMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: MpsAMOE, HempsiMoe (TMYuHOYHOE). BrusiHue
Cpellbl Ha Pa3BUTUE OPTaHU3MOB; (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YpOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOSHUE CEMEHHU,

CTaaAuu pa3BUTHUA

HaCHeI[CTBeHHOCTb U U3SMCHYUBOCTb OPraHU3MOB




6.1

IIpenmer u 3agaum renetuku. Mcropus pasButus reHetuku. Bkiag poccuiickux
U 3apyOexHbIX yuY€HBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(ruOpUAOTOTUUECKHH, [IUTOTCHETHYECKUH, MOJICKYJISIPHO-TEHETHUECKUT ).
OcHOBHbBIE TeHETUYECKUE MOHATHS. | eHeTHueckas CUMBOJIMKA, UCTOJIb3yeMas B

cXeMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUs MPU3HAKOB, ycTaHOBJEHHbIe [. Menpaenem.
MoHorubpuaHOe CKpeluMBaHue. 3aKOH eauHooOpaszus THOPHAOB TEPBOTO
nokoneHus. [lpaBuiio [TOMUHUpPOBaHUA. 3aKOH pAaCIICIUICHUS TPU3HAKOB.
['unoTe3a unctotsl ramert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpunHoe ckpeliyrBaHue. 3aKOH HE3aBHCHUMOIO HACJIEIO0BaHUS MPU3HAKOB.
[{uToreHeTH4YEeCKHEe OCHOBBI AWTHOPUIHOTO CKpPEUIMBAHUS. AHAIM3HPYOIIEe
cKpeluBanue.  Vcmonb3oBaHME — AHAIU3HUPYIOLIETO  CKpEIIMBaHUS IS

OTpeieJICHUsI TEHOTHIIA 0COOH

6.3

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HAcJleJOBaHWIO TreHOB. HapymieHwe creruieHHs TEeHOB B pe3ylibTare
KPOCCHUHTOBEpa. XPOMOCOMHAasi TEOpHsl HAacCleICTBEHHOCTU. [ eHeTnueckue
KapThI.

I'enetnka mnosia. XpOMOCOMHOE OIpENETIeHUE IMoja. AYTOCOMBI M IOJOBBIE
xpoMocoMmbl. ['oMorameTHble W reTeporameTHble opraHu3Mmbl. HacnenoBanue

IMMPU3HAKOB, CICIUICHHBIX C ITOJIOM

6.4

M3MmeHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACICACTBEHHAs] M HACJICACTBEHHAS.
Ponp  cpenpl B HEHACIHEACTBEHHONM  M3MEHUYMBOCTU.  XapaKTEPUCTHUKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTU. BapHalMOHHBIM psag W BapualMOHHAS
kpuBad. Hopma peaknum npusHaka. KoJM4ecTBEHHBIE W Ka4€CTBCHHBIE

MIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

HacnencTBennasi, WM TE€HOTHUIMYECKas, HW3MEHYUBOCTb. KomOuHaTHUBHAs
U3MEHYMBOCTh. Meiio3 U TMONOBOWM Mpolecc — OCHOBA KOMOMHATHBHOM
U3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTb. Kiaccupukanuss MyTaruid:
TE€HHbIE XPOMOCOMHBIE, FTEHOMHBIE. YacToTa U NpUUYMHBI MyTanuii. MyTareHHbIe
(dakTophl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3mMeHYnBocTH H.I.

BaswmioBa

6.6

I'enetnka uyenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOAbl TEHETHUKHU
YeJI0BEKa: TreHeaIOTUYECKUI, OJIM3HEIOBBIA, LIUTOT€HETUYECKU,
OMOXMMUYECKUH, MOJIEKYIsApHO-TeHeTHYeckuil. COBpeMEHHOE OmpesesieHHe
TEHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHUE, FT€HOTUIIMPOBAHUE, B TOM YHUCIE C
nmomonipto III[P-ananm3a. HacmemcrBeHHble 3a00jieBaHUsS 4YeIOBEKa: TCHHBIC
0one3nu, O0JIE3HH C HACIIEACTBEHHOW MPEIpaclONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaThyeckre W TeHEepaTHBHblE MyTauuu. lIpuHIMIBI 370pOBOTO




o0Opa3a JKM3HH, JAMArHOCTHKH, TPOMUIAKTUKM M JICYEHUS TECHETHUYECKUX
Oone3Hell. MeaUKO-TeHeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAULIMHCKOM

TCHCTUKHU B IIPEAOTBPAIICHHUU U JICYHCHUHU I'CHETHUICCKUX 3a00JICBaHNH YeI0BEKa

Cenekrust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHHU

7.1

Cenexuus Kak Hayka W TpOLECC. 3apoKIE€HUE CENIEKIHH U JOMECTHUKAIIUS.
Yuenne H.M. BaBumoBa o0 T1ieHTpax TMPOUCXOXKICHHS H MHOT000pa3us
KyJbTYPHBIX pacTeHHil. LleHTpbl MPOUCXOXKAEHMS TOMAIIHUX XUBOTHBIX. CopT,

nopoja, mTaMm

7.2

CoBpeMeHHbIE METOJIbl CeNEeKUMU. MaccoBbI M WHAMBHUIYaJIbHBI OTOOpHI B
CEJIEKIIMM PacTeHUH M XKUBOTHbIX. OIleHKa 3KcTephepa. BiaM3kopoicTBEHHOE
cKkpeuuBanue — WHOpuauHT. Yucrtas nuHUSA. CKpEUIMBAaHWE YWUCTHIX JIMHUH.
['erepo3uc, nnn rubpuanas cuna. HeponcTtBeHHOE ckpelnBaHue — ayTOpUIMHT.
Otnanénnas tubpuamzanus W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes H
MOJIyYEHUE IOJIMILIONAOB. JIOCTHIKEHMS CEJIEKUUMU DPACTCHUM, XUBOTHBIX H

MUKpPOOPTraHU3MOB

7.3

buoTtexHosoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAasg WHXKEHEpHsS. OTallbl
co3nanusa pexkomOuHanTHOM JIHK um Tpancrennsix opranusmon. Kierounas
uHxeHepus.  Kierounele  KyJnbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOXKEHUE
paCTeHHfI. KHOHI/IpOBaHI/Ie BBICOKOIMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX
OpraHW3MOB. DKOJIOTHYECKHE W 3Thueckue mpobiembl. MO — reHeTHuecKu

MOIM(PUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIONUOHHAS OUOJIOTUS

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBupgerenbcTBa  3BONMIOUMU.  [laeoOHTONOrMYECKHE:  TOCIIE0BATEIBHOCTD
HOSBJICHUSI BHJOB B TAJCOHTOJIOTHYECKOHW JIETONMHUCH, IEPEXOAHBIE (OPMBL
Buoreorpaduyeckue: cxomctBo u paznuuue (ayH u  ¢GIOp MaTepUKOB H
OCTPOBOB. DMOPHOIOTHYECKHE: CXO/ICTBA M Pa3IN4Hs SMOPHOHOB Pa3HBIX BUIOB
N03BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJOTMYHBIC, aHAJIOTUYHBIC,
pPYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXMMHUYECKUE: CXOACTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH Yy Bcex

OpTraHu3MOB




1.2

OpomtonmonHass  Teopuss Y.  [lapBuna. IIpennocwliku — BO3HUKHOBEHUS
JapBUHU3Ma. J[BMIKYIME CHJIBI 3BOJIIOLMU BHUJOB 1O JlapBuHY (M30bITOYHOE
Pa3MHOKEHHE IPU OrPAHUYECHHOCTH PECYpPCOB, HEONPEACIEHHAs U3MEHYUBOCTD,

O0opb0a 3a cyIIecCTBOBaHNE, ECTECTBEHHBINH 0TOOD)

1.3

Cunretnueckass Tteopust sBomtonnu (CTD) m  OCHOBHBIE €€ TIOJIOKCHUSI.

MuxkposBomronus. [lomynsuus Kak equHALA BUIA U SBOJIOLUA

1.4

JBmwxymme cuibl ((pakTopbl) 5BONIOLMKM BHUAOB B MpHpoJe. MyTalMOHHBIHA
nporecc U KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiimoHHBIE BOJHBI U JIpeid
reHoB. M3omauus u murpanusi. EcrecTBeHHBI 0TOOp — Hampapisiomuil (hakTop
9BOTIOIMU. POPMBI €CTECTBEHHOTIO 0TOOpA.

[IpucrnocobIeHHOCTh  OPraHW3MOB Kak pe3yjibTaT HBOJIONHMU. [Ipumepsl
MIPUCTIOCOOICHUH Y OpraHn3MoB. ApoMopdh03bl M HAHOATATI TAIINH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHOoBHBIE (POPMBI BUI000pa30BaAHUS:

reorpapuuecKoe, IKOJIOTHIECKOe

1.5

MakposBomorusi.  Popmbel  3BoNOLMH:  (UIETHYECKas,  JAUBEPreHTHasd,

KOHBEpIreHTHasl, napajuienbHas. HeoOpaTtuMocTh 3BOIIOINH

Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 3emiie

2.1

JloHay4HBIE NPENCTaBICHHUS O 3apOKICHUM >KM3HU. HayuHbple TuHIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emie: abMoreHe3 M NaHCIepMusA. XHUMHYECKas
JBOJIIOLMS. OKCIEPUMEHTAIbHOE IOATBEPKACHUE XHMHUYECKOH OBOJIOLUHU.
Hauvanbnble sTtanbl 6uonoruyeckoit spomonuu. I'mnoresa PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIOLHMA. q)OpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHN3MOB

2.2

PazButue xu3Hum Ha 3emiie mo spaMm U nepuojaM. Karapxeil. Apxeickas u
npotepo3oiickast dpbl. [laneo3oiickas spa U e mepuOAbl: KeMOPUHCKUH,
OPIOBUKCKUM, CUIYPUHUCKUH, JEBOHCKMH, KaMEHHOYTOJbHbIA, MEPMCKHUH.
Me3so30iicKas opa U €€ IepUOAbL: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaiiHozoiickass 2pa u €€ mnepuoAbl: MAJCOr€HOBBIM,  HEOTC€HOBBIN,
AQHTPONIOT€HOBBIN. XapaKTepUCTHKA KiIMMaTa W TEO0JIOTMUECKHUX IPOLIECCOB.
OcHOBHBIE ATaMbl HBOJIIOLMH PACTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMopho3bl y
pacTeHuld W KUBOTHBIX. IlosiBIIieHMEe, pacuBET W BBIMHUpPAHUE TPYIIl >KUBBIX

OpTraHu3MOB

23

CucremMa OpraHm4eckoro Mupa Kak OTpaxkeHHe »dBomonuu. (OCHOBHbBIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

OBonronusl 4enoBeKa. AHTPOIOJOIMs Kak Hayka. Pa3BuTue npeacraBieHUil o

IMPOUCXOXKACHUN YCTIOBCKA. MeTO)II)I HU3YYCHUS aHTPOIIOICHE3A. CXO,Z[CTBa n




pa3nuyus yenoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YeTIOBEKa.
JBwxymwme cuibl (hakTophl) aHTpornorene3a. HaciencrBeHHass U3MEHYUBOCTh U
€CTeCTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYAMMA

TpyZa, MBIIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaOUM W BETBM HBOJIIOLMM YEJIOBEKA: aBCTPAIONMMUTEKH, YeIoBek
yMenslid, YenoBek mnpsaMoxomsamui, YenoBek HeaHAEpTaIbCcKui, Yennosek
pa3yMmHbIi. Haxoqku HMcKOmaeMbIX OCTAHKOB, BpeMs CYILIECTBOBaHMs, OOJIaCTb

pacnpocTpaHeHusi, 00bEM roJI0BHOTO MO3Ta, 00pa3 KU3HH, OPY IS

2.6

Uenoseueckre pacbkl. OCHOBHBIE OONBINNE PACHl: €BPOMEOUAHAS (eBpa3HiicKas),
HErpO-aBCTPaIOUTHAS (’xBaTopHaNbHA), MOHTOJIOUTHAS (a3uarcko-
aMepuKaHckas). UepThl MPUCTIOCOOIEHHOCTH MPEACTABUTENICH YeTOBEUYECKIX pac

K yCIIOBUSIM cylecTBoBaHMs. EquHCcTBO yenoBeueckux pac. Kputnka pacuzma

OpranusMbl 1 OKpy’Karolias cpea

3.1

DKOJIOTHSl KaK HayKa. 3aJaud W pa3fesibl 3KOJIOTMU. MEeTOoIbpl SKOJOTUYECKUX
HCCIIEIOBaHUI. DKOJOTUYECKOe MUPOBO33peHHe. Cpepl 0OMTaHUSI OpPTraHU3MOB:

BOAHasA, HA3CMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckne  ¢aktopsl. Krnaccudukanms — 3KoJIOrMYecKUX — (PaKTOPOB:
abuornueckre, OMOTHYECKHE W AaHTPONOTeHHbIE. JIeHCTBHE SKOJIOTHYECKHX

(akTOpPOB HA OPraHU3MBI
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AlGuotnueckue (QGakTOphl: CBET, TEMIEpaTypa, BIAXKHOCTb. {DOTOMEPUOIU3M.
[IpucriocoOeHuss OpraHW3MOB K  JEHCTBUIO aOMOTHYECKHX  (DAaKTOPOB.

buosornueckue puTMbl

3.4

BuoTtnueckue QaxTopsl. Buabpl OMOTHUECKMX B3aMMOACHUCTBHI: KOHKYpPEHIIUS,
XMIIHUYECTBO, MapasuTU3M, MYTyaJau3M, KOMMEHCAINU3M (HaxXJIEOHMUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEWUTpalu3M. 3HA4eHHE  OHOTHYECKUX

B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

KOJIOTHIECKHUE XapaKTCPUCTHUKHU MOy JIAIH. OcHOBHBIE IIOKa3aTcIn
nomyJsiquu: 4YUuCJICHHOCTb, IUIOTHOCTB, POXKAACMOCTb, CMCPTHOCTb, HNPUPOCT,

mMurpanus. J[uHaMruKa YMCIEHHOCTH MOMYJISIUH U €€ perysius

COO6H.I€CTBa 1 OKOJOTHYCCKUE CUCTCMBI

4.1

CoobmecTBO opranu3mMoB — OuoneHo3. CTpykTypbl OuolieHO3a: BHIOBasd,
MPOCTpAaHCTBEHHAs, Tpodudeckas (mumieBas). Bumbl-momuHantel. CBs3u B

OnoIeHO3E

4.2

Dkonorudeckue cucreMbl (d9kocuctembl). [loHsiTue 00 dJKocHcTeMe U




6I/IOFGOHCH03C. (DyHKLII/IOHaJILHBIe KOMITOHCHTBI 3KOCHUCTCMBI: TMPOAYLCHTHI,
KOHCYMEHTBHI, pelylieHTbl. KpyroBOpOT BEemecTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (nmuIIeBbIE) YPOBHU OHKOCHUCTeMbI. [luiieBble Lenu H CETH.
OCHOBHBIE TIOKa3aTeNM SKOCHUCTEMBI: OMoOMacca, MPOAYKIHSA. IJKOJIOTHYECKHE
OUPaMUIbL: TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOMYMBOCTB, CAMOPETYJIALMSA, pa3BuTue. CyKueccus
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[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCHUCTEMA XBOMHOTO WJIIU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONOreHHbIE SKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpO6osKOCHCTEMBI.
Buonornyeckoe u X03iCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.
buopaznooOpa3ue kak Qakrop ycroiumBoct dSKkocucteM. CoxpaHeHUe

OMOJIOTUYECKOTO pa3Ho00pa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Oumocdepe. ['panuimbl, coctaB U CTPyKTypa
ouochepsl. Kuoe BemiectBo M ero ¢ynknuu. OcobenHoctu Ounochepsl Kak
ro0anbHOM 3KOcHUCTeMbl. J[MHAMHUYECKOe paBHOBECME W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

UenoseuectBo B Omochepe 3emian. AHTPONOTCHHBIE H3MEHEHHUs B Ouocdepe.
['moGasbHBIC YKOJIOTUYECKHUE TPOOIIEMBI.
OcHOBa  paIMOHAJIBHOTO  YIPABJICHUS TMPUPOJAHBIMH  pecypcaMH H  HUX

UCHoJib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

buonorus: 10 kiacc: 6a30BbIi ypoBeHb: yueOHUK, 10 xiacc/ ITaceunuk B.B., Cymatoxun C.B.,
I'amonrox 3.B., [Bemor I'.I'.; mom pen Ilaceunmka B.B., AxnuonepHoe o006I1IeCTBO
«M3narensctBo«lIpocBeenue»,2025
buomnorust: 11 xmacc: 6a30BeIil ypoBeHb: yueoHuk, 10 kinacc/ [Taceunuk B.B., Cymatoxun C.B.,
lamoniox 3.b., IsenoB I'.I'.; moxm pen Ilaceunmka B.B., AxumonepHoe o01miecTBo
«3narensctBo«IIpocBemenune» 2025

METOJUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

boaposa H.®. buonorus. 10-11 knaccer. O6mias 6uonorusi. bazoBerit ypoBenb. [Toypounsie
pazpabotku. -Boponex: OO0 «Meronay, 2014

Kupunenko A.A, KonecunkoB C.U. buonorus. Temarndeckue 3aianus 1J1isl TOATOTOBKHU K
EI'D: 6a30BblIii, MOBBIIEHHBIN, BBICOKUN ypoBHU. 10-11 kmaccel. M3nanue 6-e, nepepaboTaHHOE
Y JIOTIOJTHEHHOE: yueOHO-MeToaudeckoe nocodue. — Pocros u//l: Jlernon, 2014.

Tenaesa JI.A. buonorus. 10-11 knaccel: opranuzainusi KOHTpoJs Ha ypoke. KoHTposibHO-
n3MepuTenbHble MaTepuansl / cocT. JILA. Temaea. — M3x. 2-e.- Bonrorpaa: Yuurens

3asu P.I'. buonorus. 10-11 kiaccel : mkoJyibHas MporpaMMa B TECTAX M MPOBEPOYHBIX 3a1aHUAX
c orBetamu / P.I".3asm, B.D. ByrBunosckuii. — PoctoB v/l : ®enukc, 2017.

KonrtponsHo- m3mepurensabie Matepuansl. buonorus. 10 kinace / Coct. H.A. bornanos.- 4-¢
u3n.-M.: BAKO, 2019

KonrtponsHo- m3mepurensHbie Matepuansl. buonorus. 11 knace / Coct. H.A. bornanos.- 2-e
u3n.-M.: BAKO, 2017

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

https://resh.edu.ru/
https://interneturok.ru
https://www.yaklass.ru/
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