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(0a30BbI YPOBEHBD)

10 — 11 kiacc



MOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY IS
omnpeneseHus MoaXoJ0B K (OPMHPOBAHUIO COJAEpKaHUS Y4eOHOro IMpeaMera
«buosorusiy  coctaBuwiM: KoHuentyaneHble mnonoxenns PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEp)KaHUsA, pe3ylbTaTOB OOydeHus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHME CHUCTEMbI CPEIHEro
ob1rero oopazoBanus B Poccuiickoit deneparinu, a Takxke MOJ0KEHUS O crieruduke
Ouonoruu, €€ 3HAYCHUH B TIO3HAHUHM IKUBOW MPUPOABI H OOECIEUYEeHUU
CYILIECTBOBaHMs 4YeJIOBeUeCKOro oodiectBa. COrjacHO Ha3BaHHBIM IMOJIOKECHUSM,
omnpe/ereHbl OCHOBHBIE (DYHKIIMU MPOrpaMMbl IO OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aé€t NpeacTaBiIeHue o 1ex, 00 oOuIel cTpareruu
00y4eHHs, BOCHUTAHUsI ¥ Pa3BUTHS 00y4JaOIIUXCsl CPECTBAMH yUeOHOTO MPeAMETa
«buonorusy, onpeznenser o0g3aTeIbHOE PEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacnpeneseHue Mo pasjiesaM M TeMaM, PEKOMEHIYEMYIO IOCIEN0BATEIbHOCTh
U3Yy4YEHUsl Y4eOHOro MaTepHalia ¢ y4éTOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBS3€H, JIOTUKM 0O0pa30BaTENbHOIO TMpoOliecca, BO3PACTHBIX OCOOEHHOCTEN
00ydJaronmxcsi.

B nporpamme o Onosioruu Tak:ke y4YUThIBaIOTCS TPEOOBAHUS K MIIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W MPEIMETHBIM pe3yjbTaTaM oOOydeHUsl B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUM OOy4YalOMMXCS IO OCBOCHMIO COJAEpKaHUA
OMOJIOrHYECKOro 00pa3oBaHMUs.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbI ypOBEHb) peann30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YEHMM OWOJIOTMM, OJjlaroiapss 4yeMy B He
IPOCMATPUBAETCST HANpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMUS, LIEHHOCTHBIX
OpUEHTALUNA JTUYHOCTH, SKOJOTUYECKOI0 MBIILIEHUS, IPEICTABIEHUN O 30POBOM
oOpa3e XH3HU M OEpPEeKHBIM OTHOIICHHWEM K OKPY>KalolIeil MpUPOTHON cpere.
[ToaTOMy Hapsay ¢ U3yd4eHHEM OOIEeOMOJIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEICHO BHUMaHHE HCIOJB30BaHUIO
NOJIyYEHHBIX 3HAHUH B ITOBCEIHEBHOM JKU3HU ISl PELICHUS MPUKIIAIHBIX 33]a4, B
TOM 4YHCle: TpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAaHUM 4YesOBEKa, MEIMKO-
T€HETUYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHHUS HKOJIOTMUYECKH 11eJIeCO00Pa3HOT0
MOBEJICHUSA B OKPY’KAOWIEH MTPUPOJHON CpEAe, aHAIN3a BIMSHUSA XO3SIMCTBCHHOU
NEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHne BHHMMaHUS K TPUKIAAHONM HANpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorus» NpoAMKTOBAHO HEOOXOAMMOCTbIO 00ECTICUEHHMSI YCIIOBUM JIJIs1 pELICHUS



OJIHOM M3 aKTyaJbHBIX 3a/1ay MIKOJIHHOIO OMOJOTHYECKOro o0pa3oBaHUs, KOTOpas
npeanosaraetT (GoOpMUpPOBaHHE y OO0YUAIOUIMXCA CIOCOOHOCTH alalTUPOBATHCA K
MU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMUPOBAHUE y OOYUaAIOLIUXCA IPEACTABICHUN O
HAy4YHOW KapTHHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Hpupoje, e€
OTJIMYUTEIbHBIX TMpPHU3HAKAX — YPOBHEBOW OpraHM3allMd M 3BOJIOLUHU, CO3HAET
yCIIOBUSL  JUIA:  IIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YyHKIMOHAJIBbHOW TI'PaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTMYECKOI0 MBIIUIEHHUS, [IEHHOCTHOI'O OTHOILIEHUS K KUBOU MPUPOJE
U YEJIOBEKY.

Bonbiioe 3naueHne 6MOIOTHS UMEET TaKXKe JIJIsl PeIIECHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  CpeiHero  obmero oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydyenne 6uosorun odecrieunBaeT ycioBUs Ui GOPMUPOBAHUSA
UHTEIJICKTYyalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET MHTErpallid OMOJOTMYECKHX 3HAHUH C
IPEJICTABICHUSMHU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpPEIHA3HAYEHUM Y4eOHOro IpeaMera
«buonorus» cocraBWJIM OCHOBY [UIsl ONPENENIEHHS IOAXOJ0B K OTOOpY U
CTPYKTYpUPOBAHHMIO €r0 COJEpXKaHUsS, MPEACTABIEHHOTO B IMporpamme IO
OMOJIOTHH.

OTt60p conepxanus ydyeOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUUN KyJIbTypOCOOOpPa3HOrO IOAXO0/a, B COOTBETCTBUU C
KOTOpPBIM OOyYaroluecs: JOJDKHbl OCBOMTh 3HAHMsSI W YMEHUS, 3HAUUMBbIE IJIs
dbopmupoBaHus OOIIEH KyJbTYypbl, OMNPENCTSIONMNE aJeKBATHOE IOBEICHUE
YeJioBEeKa B OKPYXKAroIlel MPUPOAHON cpeze, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U IPAKTUUECKOH JesTesbHOCTH. Ocoboe MECTO B 3TOM cHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTBI COAEPKaHUs, KOTOPBIE CIIY’KaT OCHOBOM JUIsl (POPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrHYecKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHE COAEp)KaHUS y4yeOHOro Marepuaja B IMporpamme IIOo
OMOJIOTMM OCYILECTBIEHO € YYE€TOM NPUOPUTETHOrO 3HAYEHMsI 3HAHUU 00
OTIIMYUTEIBHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aliy U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTeNnbHble TUHUU: «buonorus kak Hayka. MeTosl
Hay4yHOro nosHaHus», «Kiietka xak Ouosnoruueckas cucrema», «OpraHusMm Kak
Ouonoruueckas cucreMa», «CuUcTeMa M MHOrooOpasne OpraHUYECKOTO MHUPAy,
«DBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTI.



[lenp u3ydenuss ydeOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJNaJicHHEe  OOYyYarONMIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHW3alMK >KUBBIX CHCTEM pAa3HOTO paHra MW MpuUOOpeTeHHue yMEHU
UCIIOJIb30BaTh ATH 3HAHMS JJISI TPAMOTHBIX JCHCTBUHA B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1ienu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YPOBHE 00ECTICUMBACTCS PEIICHUEM CIIEAYIOIINX 3a]1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUNW O OMOJOTMYECKUX TEOPHUSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKalIMX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METO/IaX HAYYHOTO MMO3HAHWS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B TPOIECCe aHajdn3a JAaHHBIX O MyTSIX Pa3BUTHS B
OWONIOTUY HAYYHBIX B3TJISIOB, WJEH W TOAXOJOB K HM3YyYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydwaromuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MUpa KUBOW MPUPO/IBI HA OCHOBAHUY 3HAHUH M OTIBITA, TIOTYYCHHBIX TTPH U3yUEHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOydYalOMMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKA, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHA;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHUBOU
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOITIOICHUS STUUECKHIX
HOPM IPHU IPOBEJICHUN OMOJIOTMUECKUX UCCIEA0OBaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUM [JIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KyJIBTYPHI, 1Sl POPMUPOBAHUS HAYIHOTO MUPOBO33PCHUS,

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MMOBCEAHEBHON KU3HU IS
OLICHKH MOCJEACTBUN CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAaKOUIEH Cpeae,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEP NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero o6pasoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOISAIIUM B
COCTaB MpeIMeTHOM 00nacTu « EcTecTBeHHO-HAYyYHbIE TIPEIMETHI.

Jnst u3ydeHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hepeno), B 11 kiacce — 34 yaca
(1 yac B HenenO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, SCTETUKON U TPABOM.
Ponb Ouonoruu B GopMHUpPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI Mupa. Cucrema
OMOJIOTHYECKUX HAYK.

MeTto/1pI TO3HAHUS KUBOW MPHUPOABI (HAOTIOACHHE, SKCTIEPUMEHT, OIMCAaHUE,
U3MepeHue, KilacCUpUKalMs, MOJEIUpPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemMoHcTpanum:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOAOB IPHU
W3Y4YCHUU OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMsA.

KuBblie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: onongorun. Otanyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3re. YPOBHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIW, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKH ), OMOC(EPHBIH.

JdemoHncTpanum:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH KU3HWY», «YPOBHU OpPraHU3aluU
YKABOW MPUPOIBD.

Oo6opynoBanue: Mmojenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XHUMUYECKUN COCTAaB KIETKU. XUMHUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTB. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (IIepBUYHAs, BTOpHUYHAs, TPETHUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depmenThl — OHoIOrHUecKre Kataau3aTopsl. CTpoeHue GpepMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas crnenu@uuHocTb. Kodepmentsl. Butamunsl. Orianuus
(epMEHTOB OT HEOPTAaHUYECKUX KAaTaIN3aTOPOB.

VYrineBoabl: MOHOCaxapusl (II1H0K03a, pru003a 1 1e30KCUpr003a), JucaxapHibl
(caxapoza, JlakT03a) U ToJMcaxapuabl (Kpaxmaj, IVIMKOT€H, LEJUI003a).
buonoruueckue QyHKIUU YTIeBOJOB.

Jlumunel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
rusipopoOHble  cBoMcTBA. buonornueckne @yHkumu smnuaos. CpaBHEHHE
YTJIIEBOJIOB, OEIKOB U JUIUI0B KaK HICTOYHUKOB SHEPTUU.

HykneunoBwsie xkucnorsl: JHK u PHK. Hykineotuasl — MOHOMEpHI
Hyki1enHoBbIX kucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkmuun PHK.
Bunast PHK. AT®: ctpoenue u ¢pyHKIINN.

[{urosnorus — Hayka o kinerke. Knerounas Teopus — npuMep B3auMOJECUCTBUSA
uzael u (akToB B HAYYHOM MTO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knerka xak nenoctHas xuBast cucrema. OOmiye mpu3Haky KJIETOK: 3aMKHYTast
HapyxHass memOpana, moiekynsl JJHK kak renermueckwii ammapar, cucrema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornueckas. (OcoOeHHOCTH
CTpOEHMS NpokapuoTHueckoi kieTku. Kiierounas crenka Oakrepuil. CtpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJMWYUS PACTUTEIbHOM, >XKUBOTHOU W
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
dbyukiuu. [nasmatuyeckas MemOpana, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opraouzasl. OnHomeMmOpaHHble opraHounbl kierku: OIIC, anmapar I'onbmku,
mu30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanHbIe
OpraHoufbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUOIM, PECHUUKH,
KryTUKU. OyHKIIMY OPTaHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue sijapa: saepHas 000104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Jwnarpammel: «Pactipenenenne XuMHUIECKUX 2JIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacnpenenenne XUMMYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmunpl n cxemsl: «llepuoanueckas TabnMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbI BOJbIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbl OeJIKay,
«Ctpoenue ¢pepmentay, «Hyknennosrsie kucnotel. JJHK», «Ctpoenue Moinekysst



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpOeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue siipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE IS MPOBEACHHUS
HAOMIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTopHblie U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX U OaKTepui MOJ MUKPOCKOIIOM HAa TOTOBBIX MHUKpOIIpEenaparax U ux
ONKCAHUE.

Tema 4. ’KuznenesTeJbHOCTL KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUI OOMEH) U
JTUCCUMUJIISIIIUSA (SHEPTETHUECKHT OOMEH) — JIBE CTOPOHBI E€IMHOTO IIpoliecca
meTtabonmmu3ma. Ponb 3aKOHOB COXpaHEHHUs BEHIECTB WM JHEPIMM B MOHUMAHUU
MeTabonmu3ma.

Turnbl oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponbk ¢pepMeHTOB B
0OMEHe BEIIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunre3. CperoBas u TemHOBas (a3pl  (doTocuHTeza. Peakuuu
dotocunteza. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUYeHUE (HOTOCHHTE3a IS )KU3HU
Ha 3emsie. Biausinue ycioBuil cpenibl Ha (QOTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHUI.

XeMOoCuHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaUYEeHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

OHepreTudecknii oOMeH B KJeTke. PaciiersieHne BellecTB, BBIJICICHHUE U
aKKyMYJUPOBAHHE SHEPTUH B KJIETKE. DTalbl SHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxenune u ero Buubl. KucioponHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunupoBanue. IPGEeKTUBHOCTh FIHEPTETUUECKOTO 0OMEHA.

Peakun marpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi renetnueckod uHopmanmMu B KIETKE. ['€HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. TpaHcnsuus — 6unocunTes
Oenka. Ortanbl TpaHchsiuuu. KoaupoBanue aMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTM CTPOECHHMSI M JKU3HEHHOIO LIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunurta yenoreka (BMY) — Bo3Oymautens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIIUsS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHcTpanum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutaHusy, «Meradoausm», «MuToXOHAPUS,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocuntes», «Ctpoenue JIHK,
«Ctpoenre u QpyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1uki Bupyca CITN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue [IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJEb cTpyKTypbl JTHK.

Tema S. PasMHoXKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii 1IMKJ, WM >KU3HEHHBIM LMKA KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuuds MaTPUUHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIL
JlumiouaHbIi W TalUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTosIOTMUECKHE OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Craauu murtosza. IIpoueccsl, nmpoucxonsimme Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKU CMBIC MUTO3A.

[Tporpammupyemasi TubGesb KJIETKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Buibl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAIBOE, II0YKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXkeHue. VIcKyccTBeHHOE KIIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEIEKIIUN.

[TooBoe pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpoOUCXOASIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bHOJIOTMYECKHMI CMBICT H
3Ha4YeHUE MeHo3a.

['ameToreHes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHHS SAMIIEKIETOK U crepMaro3ouaoB. OIioJ0TBOpEHUE.
[TapTeHnorenes.

WunuBunyanpHOoe pa3BuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHMBOTHBIX:
npobienue, ractpyisiiusi, opraHorene3. [loctamOpuonanbHOEe pazButhe. TUIIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHS: MpsMOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJUU Pa3BUTHS.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl Pa3MHOXKEHUS OPraHU3MOBY», «JIBoiHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHHE
pactenmit», «Jlenenue xkneTku Oaktepui»y, «CTpOeHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukm», «Permmukanus JJHK», «Mutos»,
«Meiio3», «IIpsamoe n HenpsMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIIUTAIOIMIMNX 1
4eJoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

ObopynoBanue: MUKPOCKOIIL, MUKpOIpenapaThbl «CriepmaTo301/1b1
MJIEKOIIMTAIOLIErO», «SHIIeKIeTKa MIIEKONUTamero», «Kapunoknnes B kierkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenue KIeTKu», MOJEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGoparopHass pabora Ne 4. «M3yueHue cTpOeHUs IOJOBBIX KIETOK Ha
TFOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamet u 3amauu reHeTUKU. McTopust pa3BUTHsA F'eHETUKU. Poiib nuronorun
U 3MOpHOJIOrMM B CTAHOBJIEHUU T'€HETUKU. BKilaj poCCHHCKMX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TE€HETUKU. MeToAbpl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHEeTUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnYecKasi CHMBOJIMKA, HCIOJIb3yEMas B CXEMax CKpEIIMBAaHUM.

3aKOHOMEPHOCTHY HACJIEAOBAaHUS NIPU3HAKOB, YCTAHOBIICHHBIE I'. MenneneM.
MonoruOpusHoe CcKpemuBaHue. 3aKOH €IuHO-00pa3us TuOpHUIOB IEPBOTO
nokosieHus. [IpaBuito ToMUHUPOBaHUS. 3aKOH pacUICIUICHHs IPU3HAKOB. [ nmoresa
yucTOTHI rameT. [1oHOe 1 HenmoJIHOe JOMHUHHPOBAHHUE.

JurubpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHUCHUMOIO  HAclIeZOBaHUS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHanu3upyolee ckpemuBanne. cnonp30Banne aHAIM3UPYIOIIETO CKPEUMBaHUs
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHOE HacenoBaHue rnpu3HakoB. Pabota T. Moprana no crienjieHHOMYy
HACJIeI0BAHUIO reHOB. HapylieHne cuensieHus reHoB B pe3ysbTaTe KpOCCUHIOBEpPA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. | 'eHeTHnYeCKne KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3BMEHYMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAS KpUBasil.
Hopma peakuuu mnpusHaka. KoJIMUeCTBEHHBIE M KAUECTBEHHBIEC ITPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAUPUKALIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWHATHUBHOMU
W3MEHUYMBOCTUA. MyTarmoHHas ©3MeHIMBOCTh. Kimaccudukanus MyTaruii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluii. MyTareHHble (aKkTOpHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaciencTBeHHOM n3meHunBoctu H. M. BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEI[OBEIN, [IMTOTCHETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE TEHOTHIIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHble 3a0ojieBaHMs 4YeOBEKa: TI'E€HHBIE OOJIC3HH,
OOJIe3HN C HACJIEACTBEHHOW MPEAPACIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u TreHeparthBHble MyTanuu. CTBOJOBBIE KIETKHU. [IpuHUUMIBI
310pOBOT0 00pa3a >KU3HH, AUATHOCTUKH, MPOPUIAKTUKHI U JICUCHUS] TeHETHUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEAUIIMHCKON
IEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdemMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B.
Tumodeen-Pecopckuii, H. V1. BaBuiios.

Tabnuibl u cxembl: « MOHOTUOPUAHOE CKPEIIMBAHUE U €70 LIUTOI€HETHYeCKast
OCHOBa», «3aKOH pacCILICIUICHHS U €r0 IMTOT€HETUYECKast OCHOBA, «3aKOH YUCTOTHI
rameT, «Jlurnbpunnoe ckpemubanue, «lluTomornyeckne 0CHOBBI AUTUOPUITHOTO
CKpeumBaHusay, «Menos3y», « B3auMoIeicTBrE aJUTEIIbHBIX TEHOBY, «l €HeTHYeCcKne
KapThl pacTEHUH, )KUBOTHBIX U Ye€JIOBEKa», «I'eHeTnka moiya», «3aKOHOMEPHOCTH
HACJIEOBAaHUs, CLEIUIEHHOTO C IMOJ0M», «KapHhOTHUIIbI YesloBEKa W KHUBOTHBIX»,
«Bugsl m3menunBoCcTH», «MoaudukarmoHHas M3MEHUMBOCThY», «HacmemoBanue
pesyc-baktopa», «I'eHeTruka rpynm KpoBw», « MyTarinoHHast U3MEHUYUBOCTDY.

O6opynoBanue: MoAeIU-aNIIUKAIMK «MOHOTHOPUHOE CKpELIUBAHUEY,
«HenonHoe nmoMuHHMpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOII U MUKpompenapaTt «lpo3zodunay (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOI».



JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopatopHas pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPUIAHOTO W
TUTUOPUIHOTO CKPEUTUBAHUS Y Jp030(dUIiIbl HA TOTOBBIX MUKPOIIpENnapaTax».

JlabopaTtopHas pabora Ne 6. «M3ydyenne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHOW KPUBOM.

JlaGoparopHas padota Ne 7. «Ananu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOUECC. 3apOKJICHHUE CEJCKUIUH U JIOMECTUKALIMS.
VYyenne H. 1. BaBusioBa o ieHTpax mpoucX0oxA€HUS U MHOT000pa3us KyJIbTyPHBIX
pactenuil. LIeHTpbl IpOUCX0XKAEHUS JOMAIIHUX )KUBOTHBIX. COpPT, MOPOJIA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHANBUIAYAJIbHBINA OTOOPHI B
CEJeKUMU pacTeHUd M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBaHue — uHOpuauHr. Yuctas nuHusA. CKpelMBaHWE YHCTHIX JIMHHM.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas ruopuauzanus u e€ ycrnexu. ICKyCCTBEHHBIM MyTareHe3 u moJiydeHue
MOJUIUIOUIOB. [JJOCTHKEHNSI CENEKIUH PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosioruss Kak oTpacib NMPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTambl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepus. Kiietounble KyJlbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOKEHHE PACTECHUM.
KiloHnpoBaHWe BBICOKONPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DkoJloruuyeckue WM dthyeckue  npobnembl. MO —  reHeruuecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBuwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabmuubr u cxembl: kKapta «lIeHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHuit», «Ilopoasl 1OMAalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanosay,
«Ilomunnougus», «OO0bekThl OuoTexHoNOTHNY, «KieTouHble KyabTYphl U
KJIOHHpOBaHKeE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISIKH TUIOZI0B 1 KOPHETIIIONOB JUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBCHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Okckypenust «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIEKUWA PACTEHHU H
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHUIO
arpOyYHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJTACC

Tema 1. JBosrOMOHHAsE OMOJIOT M.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusHuEe 3BOJIIOLMOHHON TEOpPUM HA pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTOIOrHYECKHE: IOCIIEI0BATEIBbHOCTD
NOSIBJICHUS BHUJOB B THaAJCOHTOJIOIMYECKON JIETOIMCH, IEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuuue ¢payH U (Haop MaTEPUKOB U OCTPOBOB.

OMOpUONIOrHUecKrue: CXOACTBA W pa3inuus 5MOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BceX
OpPraHU3MOB.

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
napBUHM3MA. J[BIDKyIIHME CHUIIBI 3BOJIONMU BHUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT MU3MEHUYUBOCTD,
O0opb0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas tTeopus Bosonuu (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Mukposontonus. [Tonmynsuusa kak equHULA BUAA U 3BOJIIOLIMH.

JBuxyuie cuibl ((hakTopbl) SBONIONUHM BHIOB B IpuUpojie. MyTallMOHHBIHI
IpoLECC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnMoHHBIE BOJIHBI U Apei(
re”oB. M3oisnus u Murpanus.

EctectBennblii oTtO0p — Hampapisitonmii  (aktop sBomonuH. DPopMbI
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT, OpPraHU3MOB KakK pe3yibTaT 3BoJonuH. [Ipumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U ANO-aAaNTaLUH.

Bun wu  BupooOpasoBanume. Kpurepunm Buga. OcHOBHbIE  (OpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IJKOJIOrHIECKOe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QuUIETHYECKAs, JUBEPreHTHas,
KOHBEPreHTHas, napajenbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxaeHne OT HeCleNMAIN3UPOBAHHBIX NpenkoB. lIporpeccupyromas
crienuanu3anys. AanTuBHAs pagualus.

JdemMoHcTpanum:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuios.



Tabmup! U cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emiiey, «3apoAbln
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy, «®Dopmbl  O0OpbpObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOp», «MHOroo06pasmue COpTOB PACTEHUI,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Ununoamantammm», «OO0mas nereHepanus»,
«/IBmkymme cunsl dBosonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymecTBoBaHue», «lIprCcOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHuEe», « IKOJIOTHYECKOE BUIO0OPAZOBAHUEY.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOAOB U ceMsiH, KoJuiekiusi «[IpumMepsl 3allUTHBIX MPUCTIOCOOJIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HANpaBICHHS 3BOJIIOLMU», 00bEMHAs MOJENb
«CTpO€eHrE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonenp anmmkanus «llepekpécr
XPOMOCOM», BIIaXKHBIE ITpenapaTsl « PazButue Hacekomoro», «PazButue asarymkm,
Mukpornpenapar «Jpozoduiiay (Hopma, MyTau (OpMbI KPbLIBEB U OKPACKHU TENA).

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOPGOJIOTHUYECKOMY
KPUTEPUIO».

JlaGopatopHas padota Ne 2. «Onucanue Nprucrnoco0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHay4Hble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HayuHble TUnotesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M NaHCIepMus. XuUMUYecKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
OKCIEpUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOM 3BOIOMU. HavanbHble 3Tansl
ouosormdyeckor spooruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE IPOTOKJIETKHU. lIepBble KIETKH M HMX 3BOJIIOLUA.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa W €€ mnepUOABl: KEMOPHUICKHUIA,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, JEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so3olickas 3pa ¥ €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oMckas 3pa W €€ mNOepuoApl: NaJCOTC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U TeO0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [I0siBIIEHNE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.



CucremMa OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooLHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBOJIOLHA Ye0BEKa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MPOUCXOKJICHUHM 4YelloBeka. Meroasl u3ydyeHus aHTponoreHesa. CxoncrBa u
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBuxyue cuibl (hakTopbl) aHTpornoreHesa. HacnenctseHHas H3MEHUNBOCTh
U eCTeCTBeHHbIN 0TOOp. OOmecTBEeHHBIH 00pa3 KHU3HU, H3TOTOBJICHUE OpYyIUN
TpYyZAa, MBILIJIEHUE, PEYD.

OCHOBHBIE CTA/IUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 00JacTb
pacrnpocTpaHeHHs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalIbHAs),  MOHTOJIOUIHAs
(a3maTcko-aMepukaHcKas).  YepTel  NPUCHOCOOJEHHOCTH  IpEICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUSA. EJIMHCTBO 4YeJIOBEUECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. N. Onapun, C. Mwiep, I'. FOpu, 4.
JapBuH.

Tabmunel n cxembl: «Bo3nuknoBenne ColIHEUHOH cucTtembl», «Pa3Buthe
OpraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHasg  KIIETKay,
«IIpokapuotnueckast kierka», «COBPEMEHHAs] CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUueCKre pachb».

O6opynoBanue:  mynsixu  «lIpoucxoxiaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLIA, KPOMAaHBbOHIIA), CIICTIKU WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHM MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHMYEcKass Tabnuma, KoJuleKuus «DopMbr
COXPAaHHOCTH MCKOITA€MbIX KUBOTHBIX U PACTECHUIN».

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

[TpakTrueckast pabora Ne 1. «/3ydyeHne nCKOmaeMbIX OCTaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUJIEKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIuas cpeaa.



DKOJIOTHs KaK HayKa. 3aaud U pa3lesbl 3KOJIOTHMH. MeToIbl SKOIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axkropel. Knaccudukanus skonorudyeckux (HakTOpOB:
abuoTuyeckne, OHOTHYECKHE M aHTPOIOTeHHbIe. JIeiCTBHE SKOJOTHYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AluoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaxHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buosiornueckue puTMsl.

buotnueckue paxktopsl. Buabl OnoTnueckrux B3auMOICHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmbl. [lapazutusm, xoomepauus, MyTyalusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHre OMOTMYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBaHHUS OpPraHW3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momysiuud. (OCHOBHBIE IOKa3aTean
NOMYJISILMUA: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpaunus. /[MHaMuka 4uCI€HHOCTH MOMYJISIUANA U €€ PEeryJIsiusl.

JdemoHncTpanum:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumpl u cxemsl: kapTa «I[Ipuponnsie 30Hb1 3emuny, «Cpenpl 0OUTaHUS
opranu3zMoBy», «@oronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU HHDY30puu-Ty penbkuy, «IlumieBsie nenm.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH pPACTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTU MOMYJISIUN pa3HBIX BUAOB
pacTeHu.

Tema 4. CooOmecTBa ¥ 3KOJI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Buasl-momunantsel. CBsizu B
ouoneHose.

Okoyoruueckne cuctembl (dkocucteMmbl). [loHaTne 00 »3KocuUcTeME U
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEWIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [IuiieBsie nienu u cetu. OCHOBHbBIE
MOKa3aTelM 3KOCHCTEMBI: OuoMacca, MPOAYKIHS. OKOJIOTHYECKHE MHPAMUIbL:



OPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBONCTBAa SKOCHUCTEM: YCTOWYHBOCTb,
camoperyJisinus, passutue. Cykueccus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIECA.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE aTrPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akrop ycToHuuBOoCcTH HKocucTeM. CoxpaHeHHUe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ounocdepe.

KpyroBopoThl BEHIECTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yIiepoJa,
a3oTa). 30HAJIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocyuiecTBoBaHHE IPUPOIBI U UyesoBeuecTBa. CoxpaneHnue OnopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YINPaBICHUA
IPUPOAHBIMU PECYPCAMU U UX HUCMOJIb30BaHUE. JIOCTHXKEHU OMOJIOTHUM U OXpaHa
PUPOJIBI.

JdemMoHcTpanun:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuubl u cxemsl: «llumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenn nuTanusy, «IKoJOTHYECKas TUPAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrOo  Jeca», «buoneno3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
aHTPOIIOTE€HHbIE BO3JICUCTBUS Ha PUPOAY», « BaxkHEN e NICTOUHHUKH 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas cocTamistomas ornochepbn,
«®akroppl  gerpagauuu  nouB»,  «llapHukoBbIl  3pdekT»,  «DakTOpHI
paZoaKkTUBHOTO 3arpsisHeHuss Ouocdepb», «OOmas crpykrypa Ouocheps,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBII d3kpaH Ouocdepsi,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBanue: Mojelb-anukanus «TunuuHble OMOLIEHO3b», TepOapuii
«PacTtutenbHbIe co00MmEecTBay, KoJueknn «bruoreHosy, «Bpenurenu BaxXHEHIIIIX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYpP», TepOapru U KOJJIEKIINHY PACTCHUHN U )KUBOTHBIX,
MPUHAJIEKANIUE K PA3HBIM SKOJIOTHYECKUM TIpyIIaM OJHOro Buaa, KpacHas kaura
Poccuiickoii  ®denepannu, u300pakeHUs OXpaHAEMbIX BHIOB pPAcCTEHUH W
YKABOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN1 HA  BA30OBOM  VYPOBHE CPEJIHEI'O  OBHIEI'O
OBPA30OBAHUIA

Cornmacno ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TPOTPaMM  CpPEIHEro  OOIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbTATBI

B cTpykType IMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONUMUCS POCCUNCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/CNICHUI0, HajJu4yhe MOTHUBAIMM K  OOY4YeHHIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JUYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMHM, NPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIC IJIAHBI.

JIn4HOCTHBIE PE3yNbTATBl OCBOEHHUS NpeaMeTa «bHOJOrus» JOCTUTAKOTCS B
CAVMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJCHUSI U CIIOCOOCTBYIOT IIPOIIECCAM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IPABOMOPSAKY, YEJIIOBEKY TPYJa U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HACJIEAUI0 U
TpagulKsM MHOTOHAalMOHAJILHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKaroLIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONuXCsl pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbBITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHIUTATEIIbHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpamxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOU TBOPUYECKOM IEATEILHOCTH MPHU CO3/IaHUH YISOHBIX
IPOEKTOB, PEIIEHHMH Yy4YeOHbIX W MO3HABaTEJIbHBIX 3a]a4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKIACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICAOBATEIbCKUX 3a7a4, YBAXXUTEIBHOTO
OTHOIIEHUSI K MHEHMIO OIIMOHEHTOB TNpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBAKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolauHy, CBOM f3bIK M KYJbTYPY, IIPOLLIOEC W HACTOSIIEE
MHOI'OHalMOHaJIbHOIr0 Hapoaa Poceny;

IIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX Y4Y€HBIX B CTAHOBJICEHHUE U
pa3BUTHE OHMOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

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

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3¢cTeTU4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIarONoJyYHs:

MOHUMAaHUE U peau3alius 3[0pOBOT0 1 6€30macHOro o0pasa JKu3Hu (310pOBOe
UTaHue, COOTIOICHIE TUTUEHUYECKHUX MMPABWIT K HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHSATUH W OTAbIXa, peryisipHas ¢u3nueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOUIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE 1EHHOCTH TNpPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYaIIUSX, YTPOXKAIOMINUX 37I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (YyMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTU MacTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOMU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccun U peasn30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHNU BCEN KU3HM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH TIeJIeCO00pa3HOE OTHOIICHHUE K MTPUPO/IE KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXKaIOILIEH CPEeIb;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TyTeW Hx
peLIEHHUS;

CIOCOOHOCTH MCIIOJIB30BATh MPUOOpETaeMble MPU U3yUE€HUU OMOJIOTUHN 3HAHUS
W yMEHUS TPU pEHICHUH TpoOJieM, CBS3aHHBIX C  PaIMOHAIBHBIM
IPUPOOIOIb30BaHNEeM  (COONIOZICHNE  TpaBWUJI  TOBEACHUS B TPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pABHOBECHS B OSKOCHCTEMAxX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE HEMPUATHUE IEMCTBUM, IPUHOCAIINX BPE] OKPYKAOLIEH PUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATh HEOIArOMPUATHBIE YKOJIOTUYECKUE MOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IIPENOTBPAIIATh UX;

HAJIM4HUE PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHMS, YKOJIOTUYECKOM KYJIBTYPHI,
OIIBITA NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTHYECKOMN IESATEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IPEJICTaBICHUS 00 OKPYXAIOUIeM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M PELIEHUU IpodseM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  NPOOJIEMBI  pa3BUTHUS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTHUYECKUX MPOOJIEM U
oOecrieyeHHss  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMH OMOJOIMYECKMX 3HAHUUW B LEJAX
HOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAIBHOM I'PaMOTHOCTH OO0ydYarommxcs, Gpopmupyemoin
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTHM METOAOB IO3HAHUS, UCIOJIB3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4yacMble 3HaHWsS JJI1 aHalu3a H
OOBSICHEHUS SBJICHUI OKPY’KAIOLIET0 MUpa U MPOUCXOIAUIMX B HEM M3MEHEHM,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWOJIOTMUYECKUE 3HAHUS Ui
pelIeHus IPOOIJIEM B PEANIbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE ILICHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTH K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHUN MO OHOJOTUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenmMeTHble pe3ysbTaThl OCBOEHUS ydyeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUpPOBAHUS MHPOBO33PEHUSA OO0YUaAIOUIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (akT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHKe, HAOIIOACHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTUX ), YHUBEPCAIbHBIC
yueOHble JeHCTBUS (TIO3HABaTelbHbIE, KOMMYHHUKAaTHUBHBIC, pPETYJISTHBHbBIE),
oOecneunBaromve (popmMupoBaHue (PyHKIIMOHAIBHON I'PaMOTHOCTH U COLIMAJIbHOU
KOMIETEHIIMM  OOYyYaroluuxcs, CIOCOOHOCTh OOYyYaroIMXCsi — HCIOJIb30BATh
OCBOCHHBIEC MEXKIMCUUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHNS U YHUBEPCAJIbHBIC
y4eOHbIe ACHCTBHS B IO3HABATEILHON U COLMATIBLHON MPAKTHKE.

MertanpenmMeTHble pe3yJbTaTbl OCBOEHHUS MPOTPaMMbl CPEIHEro OOIIero
00pa30BaHUs TOJKHBI OTPAXkKaTh:

OBananenue YHHBEpPCAIbHBIMH y4eOHBIMHU MO3HABATEIbLHBIMH
ACHCTBUAMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSITENIbHO  (OpMyIHMpOBaTH U aKTyallu3upoBaThb  IpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHMM 3HAHMU IPUEMBI JIOTUYECKOIO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C JPYTMMHU MTOHITHIMMU);

ONpENENATh LIEeIN JEATEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YNITATHI ACATEIBHOCTH C IOCTABICHHBIMU LIECIISIMU;

WCITIOJIH30BATh OMOJIOTUYECKHUE MOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUUN
YKWBOW MPUPOJBI;

CTPOUTb JIOTMUECKHUE paCCYXIEHMUsI (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMSI B paccMaTpUBAEMBbIX
SBJICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH CXEMHO-MOJIEJIbHBIE CPEACTBA ISl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€M W OTHOLIEHHI B M3y4yaeMbIX OHOJIOIMYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEUYUI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMALMOHHBIX
VCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIEHUBATh PUCKH TOCJICICTBUH JEATEIbHOCTH,

KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSX PEaIbHOTO, BUPTYAJIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJICTh HABBIKAMHU Y4EOHO-MCCIIEI0BATEIHCKONM M MTPOCKTHON JI€SITEILHOCTH,
HaBbIKAMU  pa3pelieHus mpobJieM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOMCKY METOJIOB PEIICHHS IPAKTUUECKUX 3aJ1ayu, TPUMEHEHUIO
Pa3JIMYHBIX METO/I0B MO3HAHMS;

WCIIOJIB30BaTh PAa3JIMYHbIC BHUJBI JICSITEIHBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAHUS, €r0 MHTEPHpeTaIuy, MNPeoOpPa3OBaHUI0 M TPUMEHEHUIO B Y4eOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPU CO3aHUH YYCOHBIX M COIUATILHBIX MTPOCKTOB;

dbopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUYE€BBIMU MMOHSATHSIMH U METOJIaMU;

CTaBUTh M (PopMyJIuMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIHHOM
JEATEeIIbBHOCTH M )KM3HEHHBIX CUTYalUsIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBS3M U AaKTyaJIUu3MpOBATH 3aj/1ady,
BBIJIBUTaTh TUNIOTE3Y €€ PEIICHUs, HAXOAUTh ApTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJIECHUM, 3a71aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAJM3UPOBaTh IMIOJYYCHHBIE B XOJ€ pEUIeHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATHh M3MEHEHHUE B HOBBIX
YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIIECTBJIATH IICJICHAIIPABIECHHBIA IMMOUCK IMEPEeHOoca CPEACTB U CIOCOOOB
JEUCTBUS B MPO()ECCHOHATBHYIO CPENy;

yMETh TEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JIacTH
JKU3HEICATSIIFHOCTH,

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WJICH, MpeajiaraTb OpUTMHAIbHBIE MOJXOIbl M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33/1a41, JIOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nHpopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMAIUU (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTepaType, OHOJIOTMYECKUX CJIOBapsX U
CIIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTe), aHAIU3UpOBaAThH
nH(pOpMaIMIO Pa3IUYHBIX BUJIOB U ()OPM MPECTABICHUS, KPUTUUECKH OICHUBATH
e€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;



(GopMyIIMpOBaTh 3alPOChl U MPUMEHATH Pa3JIMYHbIE METOIbl IPU MOUCKE U
otbope Ouosiormueckoil nHpopMaIuy, HEOOXOIUMOM JJIsi BHITIOJHEHUST YUeOHBIX
3aja4;

npuoOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHIA, COBEPIIEHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IAYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMy  TIpeaCTaBICHUS
ounosiornyeckor nHGopMauu (CxeMbl, rpaduKy, TMarpaMmsbl, TAOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckor uHGOpMalMEN: NPUMEHATh XUMHUYECKHE, (U3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (popmyJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HABaHMS M 3alIUTHl  MH(pOpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBiasieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 00CYX/IaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXKACHHS OTHOCHUTEIHHO BBHINIOJHEHHS MpeiiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMasora Wi JTMCKYCCUH);

pacno3HaBaThb HEBepOaJbHbIE CPEJCTBA OOIICHMS, NOHMMATh 3HAYCHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYallHi,
YMETh CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJECTh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJCUCTBUS, NMOHUMATh
HaMEpEeHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eATeJIbHOCTD:

MOHUMAaTh M MCIOJb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaAJIbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOJIEHCTBUS IPU PEIICHNN YUEeOHOH 3a1auu;

BBIOMpPATh TEMAaTUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WEHA KOJUIEKTUBA;

OpUHUMATh  IIeJId  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACUCTBUA MO €€ JOCTUKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,



pacnpenenartb poid ¢ Y4€TOM MHEHHH Yy4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJIa M KAXKIOTO yUaCTHUKA KOMAH bl B OOLTHIA
PE3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraT HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HHI,
OpPUTHHAJILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHE B Pa3IUYHbBIX
CUTYaIIUsX, IPOSIBJIATH TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUITUATUBHBIM.

OBgilaieHHe YHUBEPCAJBLHBIMHU PEryasiTABHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpOOJIEeM U UX
pEIIeHNS B )KU3HECHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpaTh HAa OCHOBE OHOJIOTUYCCKUX 3HAHUU IIEJIEBBIE W CMBICIIOBBIC
YCTaHOBKH B CBOWX JCMCTBHSIX M TMOCTYMKaX MO OTHOIICHHUIO K KUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3JJOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYHIECTBIIATh MMO3HABATEIbHYIO JESTEIbHOCTb, BBISABIATDH
po0JIeMBbI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIILHON
JESITEIIbHOCTH U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEIIbHO COCTABIISITh IIJIaH PEIICHUS MTPOOIEMBI C YIETOM UMEIOIITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HBIX 00JacTAX 3HAHHWH, MOCTOSHHO TOBBIIIATH CBOH 00pa30BaTEIbHBIA |
KyJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBI B JCSTEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJaJeTh HABBIKAMH  TO3HABATEIBHONH  pediiekcuu Kak  OCO3HAHUSA
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, MX pPE3yJIbTaTOB H
OCHOBaHUM, UCIHOJB30BaTh MPUEMBI pe(IEKCUU IS OLEHKH CHUTyalllH, BhIOOpa
BEPHOIO PELICHUS;

yMETh OILIEHWBAaTh PHUCKM W CBOEBPEMEHHO MPHHUMATh PEIICHUS IO UX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHUX TP aHalW3e pPe3yJbTaToB
JeSITEIbHOCTH;



3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHalIU3€ pe3yJbTaToOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JIPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynbTaThl ocBoeHuss mporpamMmbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienupuueckue ajst yueoHoro npeamera «buonorusp»
HAy4YHbIE 3HAHMSI, YMEHUS U CIIOCOObI IEUCTBUI MO OCBOCHUIO, HMHTEPIPETALNU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH O MOJIYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3iMuYHBIX y4EOHBIX CUTYallUsAX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTyallusiX, CBA3aHHBIX ¢ Ouojorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0y4EHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CUCTEME HAYyYHOIO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIJIAJIE POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJOTUH, (PYHKIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA JIJISl pELLIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpNKAHME OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3HbB, KJIETKA, OpraHu3M, MeTa00J13M (OOMEH BEIIECTB U IIPEBPaIlCHUE SHEPTHH ),
roMeocras (caMmoperyisiiusi), YypOBHEBas OpraHu3alus O KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PEPOAYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOorMa MOJIEKYJsipHON Ouoisiorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBwioBa) u ydeHust (0 1IEHTpax MHOTooOpas3us u
MPOUCXOKICHUS KyJIbTYpHbIX pactenuit H. 1. BaBuiioBa), onpenenisiTe rpaHULIbl KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
OMMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUN, OpraHu3alus W IPOBEICHUE
OMOJIOTHYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMU, OOBSICHEHHE IOJIYYEHHBIX pPE3YyJIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
HA OCHOBAHMHM TMOJYUYEHHBIX PE3yIbTaTOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUS SHEPTUH B KIETKe, (poTocHMHTE3a,
IUTACTUYECKOTO M JHEPreTHUeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUIAYaTbHOTO PAa3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
MIPOIIECCOB W SIBJICHHM, /IS MPUHATUS MPAKTUUECKUX PEIICHUH B TMOBCEIHEBHOMN
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI M 3I0POBBSA
OKPYKAIOIIHNX JIFOJCH, COOJII0ICHNS HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KAIOIICH
IPUPOIHON cpefe, MOHUMaHWe HEOOXOIMMOCTH MCIOJIb30BAHUS JTOCTHIKEHUN
COBpPEMEHHOW  Owojorm ¥ OMOTEXHOJOTHH I  PaAlMOHAIBHOTO
IPUPOIOTIONH30BAHUS;

yMEHHE pelaTh »JJICMEHTApHbIE TEHETHYECKHE 3aJadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHMUE, CIICIUICHHOE HACJIeIOBAaHUE, COCTABIIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKA3aHUsl HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOIHITH J1A00OpaTOpHBIE M MPAKTUYECKHE DPaOOTHI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATh WHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMsI, BKIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOW MH(OpMaIMu, HayYHO-TTOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHUE CO3/1aBaTh COOCTBEHHBIC IMHMCHbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMONOTHYECKYI0 WH(MOPMAITUIO U3 HECKOJIBKUX WCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN anmapar OMOJIOTHH.

[TpenMeTHBIC pe3yabTaThl OCBOSHUSI yueOHOTO mpeamera «buomorus» ¢ 11
KJjlacce T0OJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJU OMOJOTUU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUCKUX H
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS KU3HCHHBIX 337124,

yYMEHHUE PACKPHIBATH COACP)KaHUE OMOIOTHUECKIUX TEPMUHOB M TIOHSTHA: BUI,
MONYJISIUsA, TEHO(DOH, IBOIIONUS, ABWXKYIIME CHIbl ((PaKTOpPbI) HBOJIOLNH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHII000pa30BaHME, JKOJIOTHUYECKHE (PaKTOPHI,
DKOCHCTEMa, MPOMYICHTHI, KOHCYMEHTBHI, PpEIYLEHThl, [eNMH TMHUTAHUS,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxoxacrea K. M. bapa, uepenoBaHusi IJIaBHBIX HANpaBICHUWA WU
nytedt 3o A. H. CeeprioBa, yueHnus o ouochepe B. . Bepnaackoro),
OIpEAEIIATh I'PAHULBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHM, OpraHU3alMs U TPOBEACHHE
OMOJIOrMYECKOT0 KCIIEPUMEHTA, BbIIBUJKEHUE TUIIOTE3bI, BISBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJIyYEHHBIX pE3YJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHUE JEJIaTh BHIBOJbI
HA OCHOBAHHH IOJYYCHHBIX PE3YJIbTAaTOB,;

YMEHHE BBIICNATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTUYECKUX
OOBEKTOB: BMJIOB, NOMYJSIIMHA, MPOIYLEHTOB, KOHCYMEHTOB, PENYLEHTOB,
OMOreoLEHO30B M JKOCHUCTEM, OCOOEHHOCTM IPOLIECCOB: HACJIEACTBEHHOM
W3MEHYHMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHM3MOB, JEWUCTBUSA D3KOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHOoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCHCTEMAX CBOEM MECTHOCTH, KpPYyTrOBOPOTAa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHHE MPUMEHSATh MOJyYeHHbIE 3HAHUS AJi1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PEIICHHW B IOBCEAHEBHOU
KHU3HU C LeJIpl0 obOecriedyeHus: 0e30IaCHOCTU CBOETO 370POBbsl U 3/10pOBbS
OKpYKaroIIMX JIOAEH, COOJII0IEHNSI HOPM I'PaMOTHOTO IIOBE/ICHUS B OKpY KaroIIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBPEMEHHOM OMOJIOTHY ISl PALlMOHAIEHOTO MPUPOIOTIOIb30BAHMS;

yYMEHHE pellaTh 3JeMEHTapHble OMOJIOTMYECKUE 33/a4d, COCTABISATH CXEMBI
IIEPEHOCA BEIECTB U SHEPTUU B HIKOCUCTEMAX (L€ TUTaHMS);

YMEHHE BBINOJIHATH J1a0OpAaTOPHbIE M IpPaKTUYECKHE PAOOTHI, COOIIOIATH
npaBuiia pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAyYHO-IIOIYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  IJIOOAJdbHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO IMO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALIUMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh NOHATUNHBIN anmnapar OMOJIOrUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3aeioB H TeM uudpoBLIe
Ne ni/mn P Kontpoabnbsie IIpakTnueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHA Kak Hayika 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U UX OpraHu3aIus 1 bubnnorexa LIOK
p a https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢292
Bbubnuoreka [JOK
4 IKH3HENEATENLHOCTS KIIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHNE 1 MTHANBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OPTaHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U UBMEHUMBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Bbubnuoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (wicpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
1 1
IBOTIOLHONHAL GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bu6nuoreka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubmorexa OK
P Py tHast cpet https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo6 9
000111eCTBA U IKOJIOTHYECKUE CUCTEMBI hitps://m.cdsoo.r/7f41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 5

[NPOTPAMME
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