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IHOACHUTEJIBHASA 3AIIMCKA

[Ipu paszpaboTke mporpaMmbl MO OHOJIOTHH TEOPETUUYECKYHD OCHOBY ISt
ompeneNieHus] TOIX00B K (OPMUPOBAHHUIO COJEpkKaHUsA Y4eOHOro mpeaMeTa
«buonorus» CcocTaBWIM: KOHIENTyaldbHble TmonoxkeHus @IrOC COO o
B3aMMOOOYCJIOBJICHHOCTH  IIeJIeH, COJep)KaHus, pe3yJbTaTOB OOYyUYeHHS W
TpeOOBaHUH K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIINUX LEIAX U
IPUHITMIIAX, XapaKTePHU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanus B Poccuiickoii denepamuu, a TaKKe IOJIOKECHHS O
crenuduke OMOJIOTHH, €€ 3HAUCHUN B TIO3HAHUH JKUBOUW MPUPOJIBI M 00CCIICUCHUH
CYIIIECTBOBAHMs YeoBedecKkoro obmiectBa. CorjacHO Ha3BaHHBIM IIOJIOKCHUSM,
oTpeieNICHbl OCHOBHBIC () YHKITUU IIPOTrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Owonoruu Aa€T TpencTaBIeHHWE O TMenax, 00 oOmiei
CTpaTeTMH OOYYCHHMs, BOCIUTAHUS W PA3BUTHSA OOYYAIOMIUXCSA CPEACTBAMH
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTeabHOS IMPEAMETHOE
colepKaHUe, €ro CTPYKTYpy, pacupeiiejieHhe 1o pa3feiaam U TeMawm,
PEKOMEHIyeMYI0 TOCJIE0BATEIbHOCTh M3YyUYCHUS yYEOHOTOo MaTepuaia ¢ yuye€ToM
MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX CBSA3€H, JIOTUKHM 00pa30BaTEILHOTO
Iporiecca, BO3PAaCTHBIX OCOOSHHOCTEH 00yJaroIuXxcs.

B nmporpaMmMe mo OHONOTMM TaKXe€ YUYMUTBHIBAIOTCA TPeOOBaHHS K
IUIAHUPYEMBbIM JTUYHOCTHBIM, METAlpPEIMETHBIM M IPEIAMETHBIM pe3yJIibTaTam



oOydyeHHss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
NeATeNIbHOCTU/Y4EOHBIX JCHUCTBUM O0O0YYaIOIIMXCS IO OCBOCHUIO COJIEpPIKAHUS
OMOJIOrnYecKoro o0pa3oBaHMUs.

B nporpamme no 6uonoruu (10—-11 kimaccel, 6a30BbIi ypOBEHB) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B M3y4YeHWU OwWonoruu, Omaromapss 4emy B HeEi
IpPOCMATPUBAETCS HAMpPABIEHHOCTh HAa pa3BUTHE 3HAHWI, CBS3aHHBIX C
GopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IICHHOCTHBIX
OpUEHTALIUN JIMYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, PEACTaBIECHUI O 3I0pPOBOM
oOpa3e XH3HM M OEpPEeKHBIM OTHOIIEHHUEM K OKpYXKarolleld MPUPOJHON cpene.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOTOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOCHHHU >KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJOTHH YJEICHO BHUMAaHWE HCIIOJIb30BAHUIO
NIOJTyYSHHBIX 3HAHWW B TTOBCETHEBHOM JKU3HU JJISl PEIICHUS MPUKIATHBIX 33724, B
TOM 4YHUCJIe: MPOPWIAKTHKH HACIICJCTBCHHBIX 3a00JCBaHUI YeIOBEKa, MEIHMKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS IKOJIOTHYECKH
I1eJIeCO00Pa3HOr0 TOBENEHUSI B OKPYXKAIOIIEH TNPUPOAHON cpeje, aHaim3a
BIIMSIHASL XO3SIICTBEHHOM JNIEATEIHHOCTH YEJIOBEKa HA COCTOSIHHE MPHUPOIHBIX H
MCKYCCTBEHHBIX KOCUCTEM. Y CUJICHHE BHUMAHHMSI K TIPHUKJIATHOW HAIIPABICHHOCTH
yuebHoro npeamera «buonorusy» mpoAMKTOBAaHO HEOOXOAMMOCTHIO OOECreYeHH s
YCIIOBUM I PEIIeHUs] OJHOW M3 aKTyaldbHBIX 3aJlay IIKOJILHOTO OHMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpenanonaraer (GopmupoBaHue y  0Oydarouiuxcs
CIIOCOOHOCTH aJalTUPOBAThCS K HM3MEHEHMSIM JAMHAMUYHO pPa3BUBAIOLIETOCA
COBPEMEHHOT'0 MUpA.

buonoruss Ha ypoBHEe cpemHero ooOmiero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OnHa oOecreunBaeT (popmMupoBaHHe y OOYyYaIOIIUXCS TMPEACTABICHUMA O
HAYYHOM KapTHHE MHpa, pacIIupsieT U 0000IIaeT 3HAHUS O KUBOM mpupoje, e
OTJIUYUTENbHBIX TPHU3HAKAX — YpPOBHEBOW OPTraHM3allMd U DBOJIOIHUH, CO3AET
yCIIOBUS  JJIs: TO3HAHWS  3aKOHOB  JKMBOM  MpUPOnbBI,  (HOPMHUPOBAHUSA
(YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 H 0Oe3omacHoro obpasa
’KU3HHU, SIKOJIOTMYECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIIECHUS K KMBOW MPUPOE
U 4EJIOBEKY.

Bonbiioe 3HaueHne OMONIOTHS UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero  oOpa3oBaHus,  COLHUAIN3ALNN
oOydarommxcs. M3ydenne Omonmornu obecrednBaeT ycioBHs sl (OpMUpOBaHUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAITMOHHBIX W HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpPBHI, CIIOCOOCTBYET HMHTETpAllM OMOJOTUYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 JIPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. HazBaHHbIE MONOXKEHHUS O MpeJHA3HAYCHWU Y4YEOHOro mpeameTa
«buonorus» cocTaBUIM OCHOBY Ui ONPEIENICHHS MOIXOAOB K OTOOpY W



CTPYKTYPUPOBAHHUIO €T0 COJIEpXkKaHUs, TMPEJCTABICHHOTO B MporpaMme Mo
OouoJioruu.

Ot60p coxmepkanusi yueOHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIUNA KyJIbTypOCOOOPAa3HOTO MOJIX0/1a, B COOTBETCTBUU C
KOTOPBIM O00yYaromuecs IOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHusi 0OIIEH KyJIbTYpbl, OINPEICISAIONINE aJCKBATHOE IIOBEJICHHE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU nAesaTenbHOCTH. Oco0oe MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHUs, KOTOPBIE CIy>KaT OCHOBOU Jjisi (hOpMUPOBAHUS
NpEeACTaBICHUNA O COBPEMEHHOM €CTeCTBEHHO-HAyYHOM KapTHUHE MHpa U
IICHHOCTHBIX ~ OPWUEHTAlUAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3aIUH
OMOJIOrMYECKOTO 00pa30BaHMUs.

CtpykTypupoBaHue cojJepKaHusl y4eOHOro maTepuajia B Mporpamme Io
OMOJIOTMM OCYIIECTBICHO ¢ Y4Y€TOM TMPHOPUTETHOTO 3HAYCHUS 3HAHWK 00
OTJIUYUTEIIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOBI, O €€ YPOBHEBOIN OpraHM3aIiuu M
ABOJTIONMH. B COOTBETCTBUHU C 3TUM B CTPYKType ydueOHOro mpeamera «buomorus»
BBIJICJICHBI CIICYIOIME COAEepKaTelbHbIe TUHUM: «buonorus kak Hayka. MeTo bl
HAay4YHOro Mo3HaHusA», «KieTka kak Oumosiormdeckas cucrema», «OpraHu3Mm Kak
Oouonornyeckas cuctemay, «CuctemMa U MHOrooOpaszue OpPraHHYECKOro MHUpPay,
«OBOITIOIUS )KUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss yuebHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBbHOMN
OpraHu3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MNPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HAHUSA MJIi TPAMOTHBIX JIEWCTBHM B OTHOLICHUU OOBEKTOB
KUBOU MPUPOJIBI M PEIICHUS PA3IUYHbBIX )KU3HEHHBIX TTPOOIIEM.

Joctwkenue 1enu u3ydeHus: ydyebHoro npeamera «buosnorus» Ha 0a30BoM
ypOBHE 00€CTIeunBaeTCs PEIICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYyYaIOIIMMHUCS CHCTEMBbl 3HAHUN O OHOJIOTHYECKUX TEOPHSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBUIIAX, CIY>KaIIUX OCHOBOM
st GOpMHUPOBAHUS TIPECTABICHUNA O €CTECTBEHHO-HayYHOW KapTUHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3unu U OCOOCHHOCTSX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPTaHH3AIlMH, BBIIAIOIIUXCS OTKPBITUSAX M COBPEMEHHBIX
MCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHuE y OOYyYaIONMIMXCS TO3HABATENBHBIX, WHTEIUICKTYalbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpoOIECCe aHaM3a JAHHBIX O IMYTSAX pPa3BUTHSA B
OWONOTUY HAYYHBIX B3IJISIOB, WJEH W TIOIXOJ0B K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTraHU3AINY;

CTAHOBJIEHHE Yy oOOydarmommxcsi oOmeil KyabTypbl, (QYHKIHOHAJIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHSATH M OIEHWBATH SBICHUS OKPYKAIOIIETO



MHpa >KUBOW MPUPOABI HA OCHOBAHWUU 3HAHUN U ONBITA, MOJYYECHHBIX MPHU
M3y4YeHUU OUOJIOTUH;

dbopmupoBaHue y oOyyaromuXcs YMEHHH WUTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOW JEATEIIbHOCTH 4YeJIOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOIOTHIA;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIIOBEKOM KUBOU
MIPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOCHUS STUYECKUX
HOPM TIPU MPOBEICHUU OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWU JUIs TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOMN KYyIbTYpHl, 1Sl (HOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

IPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCETHEBHOM KU3HU IS
OIICHKU TOCJICJICTBUI CBOCH JIESATEIBLHOCTH 110 OTHOIICHUIO K OKPYXKaIOIIeH cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIIOIEHHE Mep NPOPUIAKTUKH
3a00JIEBaHMI.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorusi», mzydaemas Ha
0a30BOM ypOBHE, SIBISETCS OOS3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJISIINM B
cocTaB mipeaMeTHOlN obnactu « EcTecTBEeHHO-HAYYHBIEC TIPEIMETHIY.

Jlns u3yuenus 6uogoruu Ha 6a30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 kmacce — 34 ygaca (1 wac B Henento), B 11 kmacce — 34
gaca (1 gac B He/IeJI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPTaHU3AIUSA.

Xusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OnoChepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHUKpPO3JIeMEHThl. Bosla 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKUMM BOABI M MHUHEpalbHBIX BemecTB B KkieTke. llonnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.

®epMeHTl — Owonormyeckue kartanuzaTtopel. CrpoeHue (depmeHTa:
aKTUBHBINA 1LEHTp, cyOcTpaTHas cneunudpuyHocts. KodepmenTtsl. BurtamuHel.



Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl - (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIEH,
LeJuI003a). buonornvyeckue GyHKIMH YIII€BOJIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapopoOHble cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kierke. Kinetounas teopus — npuMep B3aUMOJIEHCTBHS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak menoctHas xuBas cuctema. OOmMe NTpPU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl MpoKapuoTudyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYyKapuOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousipl. OnHomeMOpanHble opraHounbl kietku: JIIC, ammapat [onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTuA. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUAOB KJIETKU. BKiIroueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBanu, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KHBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MoJIeKybl BoJibl», «buocunTtes 0enkay, «CTpoeHHe MOJIEKYIIbI OenKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®Dy», «CtpoeHne 3yKapUOTUYECKON KIETKH», «CTPOEHHE KUBOTHOU KIIETKH,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,



«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEeHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnass pab6ota Ne 1. «M3ydeHue KaTadIUTUYECKOW AaKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnast pabora Ne 2. «M3ydeHue CTpOEHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. ’/KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIIUSL (QHEPTreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U rerepoTpodHbId. Posib ¢pepmeHTOB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KJICTKE.

®dotocunte3. CeroBas u TemHoOBas (da3el (GoTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XeMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBanue. O} heKTUBHOCTD
SHEPTreTUIECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCTOT. Ponbp pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumura yenoeka (BHY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpunius, peBepraza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.



JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuipl u cxembl: «Tunbel nutanus», «Meraboauzm», «MUTOXOHAPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenue J[HK»,
«CTtpoeHue U pyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuili Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukia Bupyca CIIN/a,
6akrepuodaray, «Permukanus JJHK».

Oo6opynoBanue: monaenu-anmumkauuun «Yasoenue IHK u tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KinerouHbIii 1UKA, WM >KU3HEHHBIM LUKI KieTku. WHTepdaza u MuUTO3.
[Ipoueccol, mpotekatomue B uHTepdaze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[lutonornyeckue OCHOBBI Pa3MHOXEHHS W HUHAUBUIYAJIbHOTO  PAa3BUTHUS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIpounecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXEHMS: JICJICHUE HAJBOE, IIOYKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VcKkyccTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B meno3e. Kpoccunroep. buonorumyeckuii CMbICT U
3HAYEHUE Meno3a.

['amerorenes — mporecc 0Opa30BaHUS TMOJNOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKH M SUYHUKU. OOpa3oBaHuE W pa3BUTHE IOJIOBBIX
KIIETOK — TaMeT (CIepMaTo30Mj], SIMIEKIETKAa) — CHEPMaTOreHe3 M OBOIEHES3.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouoB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
OpoOyieHne, racTpyisinus, opraHoreHes. IloctamOpuoHanbHOE pasBuThe. THIbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TPsIMOE, HENpsAMoe (JIUYMHO4YHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButme pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE



CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl U cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounbeii mukm», «Permmukauus JHK», «Mutos»,
«Menio3», «IIpsmoe n HenpsAMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

ObopynoBanue: MHUKPOCKOTI, MUKPOIpENapaThl «CrniepmMaTo301 bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKa MIIEKONUTAKIEro», «Kaprnoknnes B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJEeb-alnIuiukanus «JlelieHue KIeTKW», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe mMuTo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKilam poccHiiCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (THOPHUI0NIOTHYECKUi,
UUTOT€HETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MonorubpuaHoe CKpelMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosnieHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIJICHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACIEOBaHUS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanye. Mcenoinb30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HAacCJIEIOBAaHHIO I'eHOB. HapylieHne cuemieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.

I'enernka mosra. XpoMOCOMHOE ONpeAesneHue mnojia. AyToOCOMbI U TOJOBBIE
xpoMmocombl. ['omorametrHesle W rereporaMeTHble oOpraHusMmbl. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHIbl H3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBCHHAS.



Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuaimoHHbIi psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalimoHHasi U3MEHYUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HacCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuortun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YeJIOBEKa: F'eHCAJIOTNUYeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemeHHOe OmpeAeIeHUE reHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00€eBaHUS YEJIOBEKA: TEHHBIE OOJIC3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeIpacroiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | TreHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, NMPOGUIAKTUKHA U JICYCHUS TeHETUYECKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOM
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YelI0BeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBumnos.

Tabmumer  u cxeMbl:  «MOHOTHOPHJIHOE  CKpElIMBaHHE U €TO0
HUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpenimBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKPEILIUBAHUS, «Meiio3y,
«B3anMoeCcTBUE AJUIENIBHBIX TE€HOBY», «l'eHeTnueckue KapTel pPaCTCHUH,
XKUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumel YenmoBeka M KUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarlmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: Moaenu-ammIMKanmu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMa, MyTamuu
(bOpMBI KPBUTLEB U OKpPACKH Teja), repOapuit «['opox moceBHOI.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHne Moau(pUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbl CeIeKIIMU. MacCOBbIN U UHAUBUIYAIBHBIN OTOOPHI B
CENEKIMU PACTEHUM U KUBOTHBIX. OlleHKAa 3KcTephepa. BIM3KOPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanéunas rtuOpuam3anuss u e€ ycrnexu. VICKyccTBeHHBI MyTareHe3 W
MOJyYeHUE TOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KierouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpetrer: H. U. Basunos, M. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI NPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlabopaTopHble M NpakTH4YecKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpennochlnkKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPHUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOTIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMONUU. [laseoHTOMOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUS] BHUJIOB B MaJICOHTOJOTHYECKOM JIETONUCH, TEPeXOJHble (OPMBEI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Msl 3IMOPHUOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeH Yy BCexX
OpraHU3MOB.

OpomronmonHass teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMOKYIIME CHJIBI DBOJIIOIMK BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUUYCHHOCTH PECYpPCOB, HeolpesaeaEHHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boitonnu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsnusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl (hakTOpbl) SBONIONUU BUIOB B MpHUpoe. MyTallmOHHBIH
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Ipeid
reHoB. M30s1us U MUrpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yiabTaT »dBOJIONUU. [Ipumepsr
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMopP( 03kl U UINO0-aIalTaI|H.

Bun wu BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne OoT HecleUHaTU3UpPOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs pagydalysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mromep, A. H. Ceepiios.

Tabmuter 1 cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3emiiey, «3apoIbIiu
MMO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasmue COpTOB pacTCHUI»,
«MHoroobpasue  mOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTannonHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Uaumoamantanumn», «OOIIas gereHepanusy,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTHYECKOE BUI000pA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX».

buoreorpaduueckass kapra wmupa, Koyuekius «®DOpMbI COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHN 3BOOIMU. HavanbHble dTamnsl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nmporepo3oiickass dpel. llameosoiickas spa u €€ mepuoabl: KEeMOPUICKUM,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApomMopdo3bl y pacTeHU U
XKUBOTHBIX. [10siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak OTpakeHue »3BoJroUuU. (OCHOBHbBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIIOJOTUS KaK HayKa. Pa3BuTue npencraBieHui o
MMPOUCXOXKAECHUN 4YeJOBeKa. Mertonbl u3ydeHus aHTpomnoreHeza. CxoacTBa u



pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymue  cwibl  (pakTopbl)  aHTPOINOIeHe3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
M3rOTOBIIEHUE OPYAUI TPYAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTAaIMM ¥ BETBU 3BOJIIOLIMMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npaAmoxonmdmui, YenoBek HeaHAepTalbCKUM, YeloBEK
pa3ymHbIil. Haxonku uckomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3Tra, 00pa3 KU3HU, OPYIUs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPONEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioMjHas  (dKBaTOpHAIbHAs),  MOHTOJIOMAHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUA. EJMHCTBO 4ENOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Muwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmunpel u cxembl: «Bo3HukHoBeHne CONMHEYHOU cuUCTeMBbIy, «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEpPT CTPOCHUS YeIOBEKa W YeJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNloBeKay», «/[peBHeilmne moan», «peBHue mtoam», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKkre paco».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHnne — dvenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMaHbOHIA), CIENKUA WIU
N300paKEHUsT KaMEHHBIX OpYAHM TMEePBOOBITHOIO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TreoxpoHoOJOrHyYeckas TaOnuIa, KOJUIeKIusa «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U MpakTH4YecKHe PadoThI:

[Ipaktrueckast padora Ne 1. «/3ydeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawluas cpeaa.

DKoJIOrusl KaKk HayKa. 3aJjau U pa3feibl SKOJIOTUU. MeToabl 3KOJIOTHYECKUX
UCCJIEI0BAaHUNA. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTIO YETIOBEKA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornyeckue (akroprl. Kiaccudukanus -skoigoruyeckux (HaxkTopos:



abuotuyeckue, OMOTHMYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE 3KOJIOTMYECKUX
(baKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DPOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JE€WCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsl.

buornueckue (bakTopBhl. Buner OMOTUYECKUX  B3aUMOJECHCTBUNA:
KOHKYpEHIUS, XUIIHUYECTBO, cuMOMo03 u ero ¢opmsl. Ilapasurusm, koonepanus,
MyTyaJu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOICHCTBUU ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHOY30puu-Tyhenbkny, «[lumiessie nemnm.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdosioruueckiue 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pPa3BUTHE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coo01miecTBa M 3K0JI0TrHYECKHE CHCTEMBbI.

Coo0bmiecTBO opranu3MoB — OworeHo3. CTpyKTypbl OHOIIEHO3a: BHI0Bas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonoruueckue cuctembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB M MOTOK 3HEPIHMHU B HKOCUCTEME.
Tpoduueckne (muiieBble) YpPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNU SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
OUPAMUIBl:  TPOAYKIMHM, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOpEryJsiuus, pa3Butue. CyKieccusl.

[IpupoaHble PKOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOreHHbIE  3KOCUCTEMBI.  ATpO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.



buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak Qakrop ycTolumBOCTH »sKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Vuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYyKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH Ouocdepsl Kak
100anbHOM 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBecHE M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKJIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['no6anbHbIe 2KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHMe IPUPOJIBI u 4eJI0BEYeCTBa. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa yCTOWMUMBOCTH Ouocdepsl. OCHOBA palMOHATBHOTO
yIPaBJICHUs TPUPOJHBIMM pPECypcaMM M WX HWCIOJb30BaHKHE. JlOCTHIKEHUS
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJoruyeckas MMHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoMHOrO Jjeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
aHTPONOTEHHBIE  BO3JICUCTBUS Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeiIas cocTaBistonias
ouocheprr», «DakTopbl Aerpaganun mouBy, «llapaukoBeiii d3¢dexT», «DakTophl
pPaANOAaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Monaenb-ammInkanus «Tunudaable OUOIEHO3bI», TepOapwuii
«PactuTtenbHbBIe COOOIECTBAY, KOMUICKIIMN «brorieHo3y, «BpeauTenu BaxKHEHITUX
CEIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapuu W KOJJICKIIUA PACTCHUH W
KUBOTHBIX, TIPUHAJICKAINNE K PA3HBIM SKOJIOTHYECKHMM TpYINIaM OJHOTO BH/A,
Kpacnass kuura Poccuiickoit ®denepanuu, H300pak€HUs] OXPAHIEMBIX BHUIOB
pacTeHUl U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOy4YaloOlIUMHCS TporpaMM CcpeiaHero ooOimero oOpa3oBaHMS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC pe3ybTaThl OCBOCHUS TNpeamera «buosiorus» moCTUraroTcs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH UM HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACICIHUIO WU
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, pPACIIMPESHHUE >XKU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIESTEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/lady, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIUIO U NIAMSITHUKAM IIPUPOJIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLUMOHAJIBHOIO 0JIArONMOJYYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX HOCHEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHNEM  (COOJNIOJICHHE  MpaBWJI  TMOBEICHUS B  MPHUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE



MOCJIC/ICTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMATBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHUYECKON NEATCILHOCTH IKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieuyeHusi HOBOTO YpPOBHS pPa3BUTUS MEIUIMHBI, CO3/aHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JleJlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MESTEIHHOCTH, TOTOBHOCTH OCYIECTBIISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B



COOTBCTCTBHHU C ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBICHHUE, IPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUuEe,  HU3MEpPeHHe,  HOKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeHcTBUA (MO3HABaTEelIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M COI[MAJIbHOM KOMIETEHIMH O0O0yYarouuxcs, CHOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJIbHBIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBiagenue YHUBEpPCATbHBIMH YueOHbIMH NMO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbIe JJOrHYECKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTH W aKTyaIM3UpPOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, Ki1accupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU TTOHATHSIMH);

OTIpeNeNATh IIeNd JACATEILHOCTH, 3ajaBas TmapaMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTaThl ICITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMHU;

WCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHYECKHE PACCYyXJICHHS (MHIAYKTHUBHBIC, JETYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPHBAEMBIX
SBJIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

PUMEHSTH CXEMHO-MO/IE€JIbHEIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWA B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaKkK€  IMPOTHBOPEYHMH  Pa3HOrO  poOJaa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIHXCS



MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM A€ TEIbHOCTH;

KOOPAUHUPOBaTh M  BBHINOJHATH pabOTy B  YCIOBUAX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHA:

BJIAJIETh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOMN NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus MpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh PA3JIUYHbIE BUJbBI JEATCIBHOCTH IO MOJYYCHUIO HOBOTO
3HaHUS, €ro MHTEpPIpeTaln, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4E€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3aHUN YICOHBIX U COITMATIBHBIX MPOEKTOB,;

dbopMupOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTUCH,
KJTFOUCBBIMH TTOHSATHUSMHU U METOJaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIbHOU
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJAUTh apryMEHThI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJIYYEHHBIE B XOJE pEIIeHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpPEAJiaraTh OPUTHMHAIBHBIC MOJIXOJbl U PELICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OHOJOTHMYECKHX CIIOBApsSX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH
HH(OPMAITNIO PAa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OIEHUBATH
€€ JJOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTb;

dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3JIUYHBIE METOJIbI IPU MOUCKE U



otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS yYEOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYpPY AaKTUBHOI'O MCIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpATh  ONTHUMaNbHYI0  (GOpMY  HpPEACTaBICHUS
Oouonornyeckoil nHpopmauu (cxemMbl, rpaduk, IUArpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyecTBE CpeAcTBa Npu paboTe C
Oouosiorndeckoi umHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEMaTUYECKUE 3HAKK W CUMBOJBI, (HOpMyJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HarJIsTHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJjaieHNe YHHBEPCAJTbHBIMH KOMMYHHKATUBHBIMHU J1€/iCTBUSIMMU:

1) obmenue:

OCYIIECTBJISITh KOMMYHHKAIIMHM BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHHU TO CYIIECTBY OOCYKJIaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIMOJIHEHUS IMpeasiaracMoi
3aJlayd, YUUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA APYTHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIIECHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEeHUs IPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIBI COBMECTHBIX MEUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIEKTHUBA;

OpUHUMATh [€JIM  COBMECTHOM  JESTEeIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,
pacrpenensTh pojaud C YY4ETOM MHEHUW YYaCTHUKOB, OOCYXKIAaTh pe3yJbTaThl



COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa W KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejJiarath HOBBIE TIPOEKTHI, OIEHHUBATh UJAEHU C TO3UIUU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJjajieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBIBJICHUS MpoOJIeM M HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/7I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENIbHOCTh, BBIABIATDH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPELICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pellICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO IIMPOKON SPYIULHH B
pa3HBIX 00JIaCTSIX 3HAHWUW, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  [O3HABAaTEIBHOM  PEQIIEKCMU  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'0 PEILLIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpH aHAIU3€ PE3yIbTAaTOB
NEeATEeNIbHOCTH;

3) mpuHsiTHE Ce0sl M IPYTrHUX:



MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

MPU3HABATH CBOE MPaBO U MPaBO APYIHMX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHMsl mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crenupuyeckue s yueoHoro npeamMera «buosorus»
Hay4yHbI€ 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallMsAX, a TakKe B peallbHbIX
KU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C Ouoyiorueil. B mporpamme mnpeaMerHbie
PE3yNbTATHI PEICTABICHBI IO T0/1aM 00yUYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTMH B CHCTEME HAy4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUpa U HAy4YHOIO MHPOBO33PEHHUS, O BKJIAAE POCCUUCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (PYHKIIMOHATLHON
IPAaMOTHOCTH Y€JIOBEKA I PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MPEBpAICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAsi, XpOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorun), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiT rpaHULbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U
OMHUCAHUE MUBBIX CUCTEM, IMPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
pPEe3yIAbTAaTOB, WCIOJIb30BAHHBIX HAaYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
Jie’aTh BBIBOJbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YJIbTaTOB;

yYMEHUE BBIACISITh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH



MPOIECCOB: OOMEHA BEIECTB M MPEBpAIICHHUS SHEPTUU B KIETKEe, (OTOCUHTE3A,
IUTACTUYECKOTO M DHEPreTUYecKOoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHITh MOJyYeHHBbIC 3HAHMUSA I OOBACHEHHS OHMOIIOTUYECKUX
IIPOLIECCOB U SIBJIICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOJHON Cpele, MOHMMAaHHEe HEOOXOJUMOCTH HCIONB30BAHUS JTOCTHKEHUM
COBpEMEHHOW  OWONOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUHOE CKPEIIMBAaHUE, CIETUIEHHOE HACJIEIOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEJCKa3aHUs HACICIOBAaHUS MPHU3HAKOB y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATE JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAaIuU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN arapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYUHOTO
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PpACKphIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHUM:
BUJI, TIOMYJIALNS, TeHO(OH, 3BOIIONMS, ABWXKYIIUE CUIbI ((DaKTOPbI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHJI000pa30BaHME, JKOJOTMUYECKHEe (DaKTOpHI,
HKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LEeMu MUTaHUS,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHUE W3JIaraTh OHOJOTHYECKHe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKass TEOpHUs OHBOJIOLMHK), 3aKOHBI W 3aKOHOMEPHOCTHU



(3apoapieBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIAJETh METOAAMU HAYyYHOr'O NO3HAHUSA B OMOJOrUU: HAOIIOIEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABW)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEJIMYMHAMHU, OOBSICHECHHUE ITOJYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSATHH, TEOPUH W 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U DKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHSI DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, AHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSAThH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
IPOLIECCOB U SABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAIOIIUX JTI0EH, COOMI0IEHNsI HOPM IPaMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUH ISl pallUOHAIBHOTO MPUPOIONIOIE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mast OnoorMdecKyro WH(PpOpMaII0 U3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontpoabnbie | IpakTiueckue (ungpossbie)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
L Buosorus kai Hayka 2 05 s etsonuTIALc202
2 JKuBbie cucTeMBbl U UX OpraHU3aIus 1 bubmmorexa [JOK
https://m.edso0.ru/7f41c292
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 bubmiorexa HOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 KuznenesTenbHOCTh KIETKU 6 https://m.e dso;lru 17§416092
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHnu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 Peseparoe spens ! ipsimdsoo 7416292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbmbie | IIpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 Et?&?ﬁ%féﬁ)ggﬁf AlceTd
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHYECKHE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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