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PABOYAS ITPOI'PAMMA

y4eOHOro npeamera «buosiorusi. bazoBblii ypoBeHb)
utst o0yvaronuxcest 10 — 11 kmaccos



I. HNOACHUTEJBHAS 3AIINCKA

[Tpu pazpaboTke mpOrpaMMsbI IO OUOJIOTUH TEOPETHUECKYIO OCHOBY ISl OMIPEICICHHS MOAX0I0B K
dopMupoBaHHUI0 coaepxkaHHs y4eOHOTO TpenMeTa «bBHONOTHS» COCTAaBUIIM: KOHIIETITyalIbHbIE
nosioxkenuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH ILI€JIEH, COAEpKaHUs, pe3ylIbTaTOB OOYy4YEHHUS U
TpeOOBaHUN K YpPOBHIO IOJIOTOBKM BBITYCKHUKOB, IOJIOKEHHS 00 OOLMX LEeNsX W MPUHLUIAX,
XapaKTepU3YIOIMX COBPEMEHHOE COCTOSHHUE CUCTEMBI CpellHero obiiero obpaszoBaHus B Poccuiickoit
Denepanuu, a TakKe MOJIOKEHUS O criennduke OHOIOTHH, €€ 3HAUCHUN B MMO3HAHUU KUBOW MPUPOIBI U
o0OecrieueHNH CYyIIECTBOBAaHHUS uyesoBedeckoro oobmectBa. CoryiacHO Ha3BaHHBIM  ITOJIOKEHUSM,
OTIpe/IeIeHbl OCHOBHBIE (DYHKIIUH ITPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naéT MpeACTaBIEHUE O LesiX, o0 oOmeil crpaterun oOyudeHus,
BOCIIUTAHMSI U Pa3BUTUs OOyd4aloOlMXCs CpeAcTBaMU yueOHoro mpenmera «buonorusy», ompenenser
o0s3aTeIbHOE TPEIMETHOE COJIep)KaHue, €ro CTPYKTYpy, paclpeiesieHHe IO pas3jieiiaM MU Temaw,
PEKOMEHAYEMYIO TOCJIEI0BATEIBHOCTh U3YUEHMsI y4eOHOro Marepuaia ¢ y4éTOM MEX IMPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€M, JIOTMKM 00pa30BaTeNbHOIO IIPOLIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yYarOIUXCH.

B mporpamme mo OGHOJOTMHM Takke yYUTHIBAIOTCA TPEOOBAHMS K IUIAHUPYEMBIM JTUYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM pe3yibTaTaM oOydeHHs B (OpMHPOBAHUU OCHOBHBIX BHJIOB y4eOHO -
MO3HABATEIBHON JI€ATENbHOCTH/y4eOHBIX JEUCTBUHM, OOy4alolmMXcs IO OCBOCHHUIO COJAEPIKAHUS
Ou1oJ0rnYecKoro 0opazoBaHusl.

B mnporpamme mno Ouonorum (10—11 xmaccel, 0a30BBIA YpPOBEHb) pEaTN30BaH MPUHIUII
IIPEEMCTBEHHOCTH B U3yU€HUU OMOJ0THH, Ojlaroapst YeMy B HEl POCMAaTPUBAETCs] HAIIPABJIEHHOCTh Ha
pa3BUTHE 3HAHWI, CBSI3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIMi JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHUS, MPEJACTABICHUN O 3J0pOBOM 00pas3e KU3HH H
OCpe)KHBIM OTHOIIICHHUEM K OKpPYXKAIIIeH mpupoaHon cpexae. IloaTtomy Hapsay ¢ HW3y4YeHHEM
0011e010IOrMYeCKUX TEOPUi, a TaKKe 3HAaHUH O CTPOCHMHM KUBBIX CHCTEM PAa3HOIO paHra U CyIIHOCTH
OCHOBHBIX TPOTEKAIONIMX B HHUX IMPOIECCOB B NporpamMme MO OWOJIOTMHM YJENEeHO BHUMAaHHE
MCIOJIb30BAHUIO MOJyYEHHBIX 3HAHUM B MMOBCEAHEBHON >KM3HU JUISl peIlIEHUs] MPUKIATHBIX 33134, B TOM
yuciae:  NPOQUIAKTHKM  HACIHEACTBEHHBIX  3a00JI€BaHMHA  YelmoBeKa,  MEAMKO-TeHETHYECKOTro
KOHCYJIBTUPOBAHMs, OOOCHOBaHMS JSKOJIOTHYECKH LEJIeCOO0pa3HOro TMOBEACHUS B OKpY’Karouen
IPUPOAHON Cpejie, aHaIM3a BIMSHUS X039HCTBEHHOH AESITEIbHOCTH YEJIOBEKA HA COCTOSIHUE PUPOAHBIX
U UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMaHHUA K IPUKIIAIHOI HAallpaBIeHHOCTH Y4eOHOTO IIpeiMeTa
«buonorus» MNPOIUKTOBAHO HEOOXOAMMOCThIO OOECTeueHusl YCIOBUU JUIsl pELIeHHs OJHOM U3
aKTyaJIbHBIX 33/1a4 IIKOJIBHOT'O OMOJIOTHYecKOro oOpa3oBaHus, KOTopas npeirnoaaraet GopMupoBaHue y
0o0y4Jaromuxcsi CIHOCOOHOCTH  aJalTUpPOBAaTbCs K  HM3MEHEHMSM JAMHAMMYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpaA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpas3oBaHusd 3aHMMaeT BakHoe MecTo. OHa
obecrieunBaeT (OPMUPOBAHKE Y 00YHAIOIIMXCS IPEICTABICHUM O HAyYHOI KapTUHE MHpPA, PaCIIUpsIET U
00001aeT 3HaHUS O >KUBOW Mpupone, €€ OTIWYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHH3alluU U
9BOJIIOIMH, CO3MaéT YCJIOBHS JAJs: TO3HAHUS 3aKOHOB JKMBOM MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW I'PAMOTHOCTH, HABBIKOB 3J0pOBOr0 U 0€30macHOro obpasa »HU3HU, 3KOJOTHYECKOTO
MBILUIEHHUS, IEHHOCTHOTO OTHOLLIEHUS K )KUBOH MPUPOJIE U YETOBEKY.

bonbiioe 3HaueHune OMOJIOTHSI MMEET TaKXKe JJIsi PELICHHs] BOCIUTATENbHBIX M Pa3BUBAIOLINX
3ajJlad  CpelHero oO0mero oO0pa3oBaHUs, COIMAIM3alMM OOydJawImuxcs. M3ydeHwe OuWoOJI0ruu
obecrieunBaeT  ycnoBUS Ui (OPMUPOBAHHS ~ UHTEIJICKTYalbHBIX, KOMMYHHKAI[MOHHBIX U
WH(GOPMAIIMOHHBIX HABBIKOB, JCTETHYECKON KYIBTYpbl, CHOCOOCTBYET MHTErpallid OHOJIOTHYECKUX
3HAHMM C TIPEJICTaBICHUSIMHU U3 IPYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U Teorpapuu.
HazBanHble mosioKeHUs O IpelHa3HauYeHUH yuyeOHoro mpenmMera «buosorus» coctaBUIN OCHOBY IS
OTpeeNeHns MOAXOA0B K OTOOpYy U CTPYKTypUPOBAHHIO €ro COJAEp)KaHHUs, MpPEACTaBIEHHOTO B
nporpamMme 1o OHOJIOTHH.



Ot6op conepxkanust yueOHOTO TpeameTta «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUHI KYJIbTYpOCOOOpPA3HOTO MOIX0a, B COOTBETCTBHH C KOTOPHIM OOYyYarOIIUECs JTOJKHBI OCBOUTH
3HaHUA W YMEHUS, 3HAUMMble ais (HOpMHUpOBaHHS OOIIeH KyIbTYypbl, OINPEACISIONINE aleKBaTHOE
MOBEJICHUE YEJIOBEKa B OKpYXKalOIeH MPUPOIHOHN cpejie, BOCTpeOOBAHHBIC B IOBCEIHEBHOW JKU3HH M
IpaKTHYECKOU fesTenbHocTH. Ocob0oe MECTo B 3TOM cucTeMe 3HAHUN 3aHMMAIOT 3JIEMEHTHI COAECpKaHUS,
KOTOpBIE CIIY>KaT OCHOBOW JJisi (POpMUPOBAHUSI TPEJICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTHHE MUpPa U [IEHHOCTHBIX OPUCHTALMSIX JTUIYHOCTH, CTOCOOCTBYIOIIMX TYMaHHU3aIIUA OMOJIOTHUECKOTO
00pa3oBaHUsI.

CTpyKTypHpOBaHHUE COMEpKaHUs yueOHOr0 MaTeprana B MporpaMMme 1Mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHWH 00 OTIIMYUTENHHBIX OCOOCHHOCTSX KMBOW MPUPOJIBI, O €
YPOBHEBON OpraHU3allMyd U SBOJNIOIMH. B COOTBETCTBHMU € 3TUM B CTPYKType Y4YeOHOTO MpeamMera
«buonorusy» BbIIEIEHBI CIENYIOUIME coiepKaTenbHble TUHIH: «bronorus kak Hayka. MeToabl Hay4YHOTO
no3HaHus», «Kierka kak Owuosornueckas cucrema», «OpraHusM Kak OHOJIOTMYECKas CHUCTEMay,
«Cuctema U MHOTOOOpasue OPraHMYECKOr0 MHUPA», «IBONIOIUS KUBOH MPHUPOABD), « IKOCUCTEMBI H
MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lens wu3yuenuss yuebHoro mpeamera «buomorns» ©Ha 0a30BOM YypOBHE — OBJIAJICEHUE
00yYaromyMHUCA 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATHHON OpraHU3alluK )KUBBIX CHUCTEM Pa3HOr'O paHTa
U MpuoOpeTeHre yMEHHUI UCIONb30BaTh 3T 3HAHUA AJI TPAMOTHBIX JEHCTBUI B OTHOLIEHHUH OOBEKTOB
YKUBOH MPUPOIBI M PEIICHUS PA3TMYHbIX KU3HEHHBIX MPOOIeM.

Joctuxenne uenu u3yyeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTCs peIIeHnEeM CIIeIyOIINX 3a1au:

OCBOEHHE OOYYarOUIMMHUCS CUCTEMbl 3HAHMM O OWOJOTHYECKHX TEOPHUAX, YUCHUSIX, 3aKOHAaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBWIaX, CIyXalluX OCHOBOW sl (JOPMUPOBAHHUS TMPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOrO MO3HAHUS, CTPOCHUH, MHOrooOpazuu u
0COOEHHOCTSIX KUBBIX CUCTEM PA3HOT0 YPOBHS OpPraHU3alUH, BHIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIEIOBAHHAX B OMOJIOTIUY;

dbopmupoBaHre y OOydYarOmMXcsi TO3HABATENbHBIX, WHTEINICKTYaJbHBIX W TBOPUYECKHUX
CITOCOOHOCTEH B TIpOIECCe aHAIM3a JAHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3TIISIIOB, UACH U
MOAXOJ0B K U3yUEHUIO KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHU3alNu;

CTaHOBIIGHHE Y OOydarommxcs oOmmeid KyiabTyphl, (PyHKIHOHAIHHONH TPaMOTHOCTH, Pa3BHUTHE
yYMEHUH OOBSICHITh M OLICHUBATH SIBIICHUS OKPYIKAIOIIETO MUPA KUBOUW MPUPOJIBI HA OCHOBAHWUY 3HAHUH U
OTIBITA, TIOJTYYEHHBIX TTPU U3YYCHUH OUOIOTHY;

dbopmupoBaHue y oOy4aromuxcsi yMEHUH WIUTIOCTPUPOBATh 3HaYEeHUE OMOJOTHYECKUX 3HAHUH B
MPAKTUYECKOW JICSITEIbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOJIOTHl;

BOCIIUTAHHE YOEXKIEHHOCTH B BO3MOXKHOCTM TIO3HAHUS YEJIIOBEKOM JKMBOW MPHUPOJIBI,
HEOOXOIUMOCTH O€peKHOTO OTHOIICHMS] K HEH, COONIOACHUS AITHUUYECKHMX HOPM TNpU MPOBEACHHUHU
OHOJIOTUYECKUX UCCIIEJOBAHMUIA;

OCO3HAHHE IIEHHOCTH OWOJOTMYECKHX 3HAHUW [ TOBBIIICEHUS YPOBHA DKOJIOTHYECKOMN
KYJbTYPBI, JUIsl GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMCHCHHE TPUOOPETEHHBIX 3HAHWW W YMEHUH B TOBCEAHCBHOW JKU3HU JUISI OLCHKH
TIOCTIC/ICTBHI CBOCH NEATEIBLHOCTH IO OTHOLICHHIO K OKpY)KaloILeH cpene, COOCTBEHHOMY 3II0POBBIO,
000CHOBaHHE U COOJIIOICHHE MEP MPODUIAKTUKH 3200 I€BaAHUIA.

B cucreme cpennero o6mero oOpaszoBaHusi «buonorus», u3ydaemas Ha 0a30BOM ypOBHE,
SBISICTCS.  00S3aTENIBHBIM ~ y4eOHBIM IPEIMETOM, BXOMSAIIMM B COCTaB MPEIAMETHON oO0yacTH
«EcTecTBEeHHO-HAYYHBIC TPEAMETHIY.

Hnst m3ydyeHust 6wojorud Ha 0a30BOM YpOBHE cpeaHero oOmiero oOpa3oBaHHS OTBOIUTCS 68
gacoB: B 10 kmacce — 34 yaca (1 gyac B Hegento), B 11 kiacce — 34 yaca (1 yac B Heeuno).



II. COIEPXAHME OBYYEHUA

10 KJIACC
10 knacc — 34 yaca (1 gac B HeziemO)

Tema 1. Buosorusi kak Hayka (24).

buonorus kak Hayka. CBsi3p OHONOTMHM C OOIIECTBEHHBIMHM, TEXHUYECKMMHU U JPYTUMHU
€CTeCTBEHHBIMHU HayKaMH, Gpuiiocodueil, STUKON, ICTEeTUKON U TpaBoM. Posis Ononoruu B popmupoBaHuu
COBPEMEHHOM Hay4HOI KapTuHBI Mupa. CucreMa OMOIOTHYECKUX HayK.

MeTtoasl 1MO3HAaHUSA JKUBOW MpUPOAbI (HAOIIOJEHHE, SKCIEPUMEHT, OIIMCAaHUE, H3MEpEHMUE,
KJaccuuKanus, MOJEINPOBaHUE, CTATUCTHYECKasi 00pabOTKa JaHHBIX).

JleMoHCcTpanum:

[Toptpetsi: Y. Japsun, I'. Menaens, H. K. Konbios, . Yorcon u ®@. Kpuk.

Tabmuie! U cxeMbl: «MeToabl TO3HAHUS KUBOM MPUPOIBD».

JlaGopaTopHble U MpaKkTHYecKHe PadOThI:

[Tpaktuueckass pabora Ne 1. «Mcnonp3oBaHue pas3IWYHBIX METOJOB MPU HU3YUYEHHHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTemMbl ¥ uX opranusanus. (1 4)

JKuBbie cucTembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouosioruu. OTIUYHE KUBBIX CUCTEM OT
HEOPTaHUYECKOW MPUPO/IBL.

CpoiicTBa OmocHcTeM W WX pa3sHOoOpaszue. YPOBHU OpraHU3alMi OMOCHUCTEM: MOJEKYJSPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, NONYJIALIMOHHO -BUJIOBOMH, 9KOCUCTEMHBIN
(OuoreonieHOTHUECKUIT), OMOCHEPHBII.
JdemoHcTpanuu:

TaGnuubl u cxembl: « OCHOBHBIE TPU3HAKY JKU3HNY, « YPOBHH OPraHU3ALNHU KUBOW IPUPOIBDY.

O6opynoBanue: moaens Mosexysl JTHK.

Tema 3. XuMHYeCKHil COCTAB U CTPOEHUE KJIeTKH. (8 4)

XUMUYECKUN COCTaB KIETKU. XUMHUYECKHE AJIEMEHTHI: MaKpO3JIEeMEHTHI, MUKPOAJIeMEeHTh. Bona
U MUHEpaJbHbIC BEUIECTBA.

@OyHKIMM BOABI 1 MUHEPAIbHBIX BEIIECTB B KieTke. [lonnep:kanne ocMoTHueckoro danaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OeskoB. HezameHumble u
3aMEHMMbIE AMMHOKHUCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYypbl O€JIKOBOM MOJIEKYJIbI
(mepBUYHasi, BTOpUYHAs, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XHMHUECKHE CBOMCTBAa OEJIKOB.
buonornueckue GyHKIIUU OCIKOB.

®epmenTsl — Ouonormyeckue Katanuzatopbl. CTpoeHue QepmMeHTa: axKTHBHBIA LEHTP,
cybctpatHas cneuuduunocTb. Kodepmentsl. Butamunpl. OTnuyus (GepMEHTOB OT HEOPTaHHMUECKUX
KaTaJIu3aToOpOB.

VYrineBoasl: MoHOcaxapuabl (TJIIOKO3a, pub03a W Jae30Kkcupubo3a), amcaxapuabl (caxaposa,
JIAKTO3a) U ToJIMcaxapuasl (Kpaxmal, INIMKOTEH, 1IeJUT0J103a). bruonornueckue GyHKIIMU yTIIEBOIOB.

Jlunuaer: Tpuraunepuabl, Gochonunuabl, crepouabl. 'mapoduiabHO-ruApo(hOOHBIE CBOMCTBA.
buonornueckne ¢yHkiuu aunuaoB. CpaBHEHHE YTJIEBOJOB, OENKOB M JIUIMUJOB KAaK HCTOYHHKOB
SHEpPTrUHU.

Hyxnennoseie kucnotel: JIHK wm PHK. Hykneotnael — MOHOMEpBl HYKIEHMHOBBIX KHCIOT.
Crpoenue u pynkuuu JIHK. Ctpoenue u ¢pyuknuu PHK. Buast PHK. AT®: ctpoenue u pyHKIMH.

[{utonorus — Hayka o kietke. Kietounas teopusi — mpuMep B3auMOJECHCTBUS Uliei U (HaKTOB B
HAay4YHOM MO3HAHUU. MeToAbl U3yUeHUs KIETKH.



Knerka kak nenoctHas xuBas cuctema. OOIue NpU3HAKU KIETOK: 3aMKHyTash Hapy’KHas
memOpana, mosekynbl JIHK kak reHeTHueckuii anmapar, cucteMa cuHTe3a Oemka.

Tumsl  KJIETOK:  JyKapuoThyeckas ®  nIpokapuoTuueckas. (OCOOCHHOCTH  CTPOCHUs
npokapuoTudeckoil kimetku. Kietoynas crenka Oaktepuil. CTpoeHHE DJYKapUOTUYECKON KIICTKH.
OCHOBHBIE OTIUYMSI PACTUTEIbHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKAa, TJIUKOKAIMKC, HX (QYHKIHHU.
[Tna3smatuueckass MmemOpana, e€ cBoiicTBa u pyHkmuu. [{utomiazma u e€ opranouasl. OmHOMEMOpaHHBIC
opranougsl kiuetku: OIIC, ammapat T'onpmxu, nmsocomsl. [lonmyaBTOHOMHBIE OpraHOMIBl KIIETKU:
MUTOXOHJIPUH, TUTaCTU B, [IponcxoKIeHne MUTOXOHIPUH W IiacTua. Buasl muactun. HemeMOpaHHbIe
OpraHOWJbl KJIETKH: PHUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUONIM, PECHUYKU, XKIyTHKU. DyHKIUU
OpPraHouJOB KJIETKH. BKitoueHus.

Snpo — perynasTopHbId LeHTp kieTku. CTpoeHue sjpa: siaepHas 00o0jouka, KapuoIula3ma,
XPOMAaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KIIETKE.

JleMoHCcTpanum:

[Hoptpetsi: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, [x. Yorcon, ®@. Kpuk, M.
VYunkuuc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpeneneHne XUMHUECKUX 3JIEMEHTOB B HEXXHMBOM Ipupone», «Pacnpenenenue
XUMUYECKHX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabaune! u cxemsl: «llepuoauueckas Tabinna XMMUUECKHUX 3J1€MEHTOB», « CTpPOEHHE MOJIEK YIIbl
BoAb», «buocunTes Oenka», «CtpoeHue Moiiekynsl Oenkay, «Crtpoenue gepmenTtay, «HykinenHoBbie
kuciotel. JITHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuOTHYECKOW KIEeTKW», «CTpoeHue
JKUBOTHOM KiIeTKn», «CTpoeHHe pacTUTENbHOU KIeTKH», «CTpoeHHEe NPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHnue sapa KIETKN», « YTIEBOIb, «JIumuap.

O6opynoBaHue: CBETOBOW MHUKPOCKON, O0OOpyIOBaHHMe [Uisi TPOBEACHHsS HAOIIOJeHU,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIpenapaThl paCTUTENbHBIX, )KUBOTHBIX M OaKTEpPHAJIbHBIX KIETOK.

JlaGopaTopHble U MpakTHYeCKHEe PA0OTHI:

Jlaboparopnast pa6ota Ne 1. «l3ydyeHne kaTaauTHUEeCKOH aKTUBHOCTH (DEpMEHTOB (Ha MpuMepe
aMUJIa3bl WIIM KaTasla3bl)y.

Jlaboparopnast pabota Ne 2. «M3y4yeHne cTpOeHUs KIETOK PACTEHHI, )KUBOTHBIX U OaKTepHii IO
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENApaTax U UX OMUCAHUEY.

Tema 4. ’KusHeaesATeJJbHOCTD KJIETKHU. (7 1)

OOmeH BemecTB, WJIW METa0OMU3M. AcCCUMWISAIMS (TUIaCTUYECKU OOMEH) M JUCCUMMWIALUS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOTO Mpolecca MeTabonu3ma. Poib 3aKOHOB coXpaHeHUS
BELIECTB U DHEPIUH B IOHUMaHUN META00IU3Ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Posib pepMeHTOB B 0OMEHE BEIIECTB U
IIPEBPAIICHUH JHEPTUU B KIIETKE.

®otocunte3. CBeToBas u TeMHOBas (a3bl porocunresa. Peakuu potocunTeza. I HeKTUBHOCTD
dorocunTesza. 3HaueHue GoTocuHTEe3a IS KU3HU Ha 3emie. BausHue ycnoBuil cpenbl Ha GOTOCHHTES U
CroCcOOBI MOBBILICHHS €T0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCUHTE3UPYIole OakTepuy. 3HaU€HUE XEMOCUHTE3a IS )KU3HU Ha 3eMle.

OHepreTnyeckuii oOMeH B KieTke. PaciienyieHue BeLIECTB, BBIJCICHHE U aKKyMYJIHPOBaHUE
SHEpPruM B KIETKe. DTambl sHepreTuyeckoro oomena. I'mukonus. bpoxenue u ero Buabl. KucnopoaHoe
OKHCJICHHE, WM KJIeToyHoe apixanue. OxwucnurenbHoe ¢ochopunupoBanne. DPPEKTHBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknuu MatpuuHoro cuHrtesa. ['enerndeckas uHpopmarusa u JJHK. Peanuzanus renernueckoi
uHpopMaluu B KieTke. ['eHeTnueckuil ko U ero cBoictBa. Tpanckpunuus — maTpudHbiii cuHTe3 PHK.
Tpancnsnus — 6uocunre3 Oenka. Drtanbl TpaHchasuuu. KonupoBanue amuHOkucnoT. Ponb pubocom B
O6uocuHTe3e OernKa.

Heknetounsie ¢opMbl xu3Hu — BHpYChl. Mcropus oTkpeiTusi BupycoB (. M. MBaHOBCKUiA).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO 1MKIa BUpycoB. bakrepunodaru. bone3nu pacteHni, 5)kUBOTHBIX U



YyeJI0BEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHonedunura yenoseka (BUY) — Bo30oynurens CIIN/a.
OOpartHasi TpaHCKpPUIIMS, peBepTaza M uHTerpasa. l[IpodunakTuka pacHpoCTpaHEHUS BUPYCHBIX
3a00JIeBaHU.

JdeMoHcTpannm:

IToptpetsr: H. K. Kosbnios, /1. 1. UBanosckuii, K. A. Tumupszes.

Tabmumpl u cxembl: «Tunel nmutanus», «Metabonuzm», «MUTOXOHAPUA», «IDHEPTETUUECKUMA
obmeny, «Xmopormmact, «Dotocuntes», «Ctpoerune [JHK», «Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«CunTte3 6enkay, «I eHetTnueckuii kom», «Bupyce», «bakrepuodarn», « CTpoeHHe W KU3HEHHBIN ITHKI
Bupyca CIIN1a, 6akrepuodara», «Pemmukanus JTHK».

O6opynoBanue: moaenu-anmiukanuu «Yasoenue JAHK u tpanckpunuus», «buocunres o6emnkay,
«Ctpoenue kineTkn», moaens ctpykrypsl JJHK.

Tema 5. PasMHOXkeHHE 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB. (4 1)

KneTouHslii UK, WM )KU3HEHHBIN UK kietku. MaTepdasa u murtos. Iponeccel, mpoTtekaromiye
B uHTepaze. Perummkanus — peakuus marpuyHoro cuare3a JJHK. Ctpoenue xpomocom. XpOMOCOMHBII
Habop — KapuoTun. J{uniaouHelii U raruionHbIN XpOMOCOMHBIE Habopbl. Xpomatusl. Llutonornyeckue
OCHOBBI Pa3MHOKEHUS U UHIUBUIYAIHLHOTO PA3BUTHUSI OPTaHU3MOB.

Henenue knerkn — muto3. Cragum murto3za. Ilpomeccel, nmpoucxonsiye Ha pasHbIX CTaAUAX
MUTO3a. BUONIOrnyecKkuii CMbICI MUTO3A.

[Tporpammupyemasi rudeIb KIETKU — aromnTo3.

®opMbl pa3sMHOMKEHHUS OpPraHMU3MOB: Oecrnonoe U MosioBoe. Bujbl 0ecronoro pa3MHOXKEHUS:
JIeJICHUE HaJBO€, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX, CIOpooOpa3oBaHUE, BEreTaTUBHOE
pa3MHO)KeHHe. MICKyCcCTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €0 3HAYCHUE JJIs CEJICKIIHUH.

[TonoBoe pa3MHOKEHUE, €r0 OTINYHS OT OECIIO0JIOTO.

Meiio3. Cranuu meiiosa. [Iponeccsl, mpoucxoasiye Ha cTaausix Meio3a. [loBeneHue XpoMocoM B
Meiioze. Kpoccunrosep. buosnornueckuii cMbICI ¥ 3HaUE€HUE Meiio3a.

['amerorene3 — mporecc 00pa3oBaHUS IOJOBBIX KIETOK Yy HUBOTHBIX. [lonoBble jkee3bl:
CEMEHHUKHU U simuHuKH. OOpa3oBaHNe U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CiepMaTo301 1, siIeKIeTKa)
— cmepmaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHMIEKIETOK U CIIepMaTO30U[OB.
Onnoporsopenue. IlapreHorenes.

NupuBuayanbHOoe pa3BUTHE (OHTOTEHE3). OMOpHOHAIbHOE pa3BUTHE (AMOpHOTreHe3). DTambl
AMOPUOHAIBHOTO Pa3BUTUS Yy TIO3BOHOYHBIX JKMBOTHBIX: JpOOJE€HHE, TacTpyJIsILMs, OpPraHOreHes3.
[ToctomOproHanbHOe  pa3BuTHE. THUMOBI  MOCTIMOPHOHAIBHOTO  Pa3BUTHS: MpsAMOE, HEMpAMOe
(mmunHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOKAEHHBIE
YpOJICTBA.

Poct u pasButue pacteHuil. OHTOreHEe3 ILIBETKOBOI'O PACTEHUS: CTPOEHHE CEMEHH, CTaluu
pa3BUTHSL.

JleMoHCcTpanum:

Tabnunel U cxembl: «DOpMBbI Pa3MHOKEHHUST OpPraHU3MOBY», «/IBOiHOE OMIOIOTBOpEHHE Y
[[BETKOBBIX pacTeHUi», «BereratnBHoe pa3MHOXKEHUE pacTeHui», «JleneHune KiIeTku OakTepuii»,
«CrtpoeHue MmojoBbIX KIETOK», «CTpoeHue xpomocoMbl», «Kiierounsnii nukm», «Pemnukanus JTHK»,
«Mwuto3», «Meiio3y, «IIpsamoe u HenpsaAMoe pa3BUTHEY, «] aMETOTeHe3 y MIIEKONUTAIOIINX U YEJIOBEK a»,
«OCHOBHBIE CTaINM OHTOTEHE3a.

O6opynoBaHue:  MHKPOCKONI, Mukponpenaparbl  «CrepMaTo30uJbl  MJIEKOMUTAIOIIETOY,
«SliinexneTka MiekonuTaromero», «KapuokuHes B KIEeTKax KOpellka JIyKa», MarHUTHasE MOJENb-
anrukanus «Jlenenue knetkn», moaens JJHK, moaens Metadasnoit XpoMOCOMBI.

JlaGopaTopHble U MpakTHYeCKHe PadOThI:

Jlabopatopnas pabora Ne 3. «HaGmromenme mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENAPATAX).

Jlabopatopnass pabora Ne 4. «/3ydyeHue CTpOCHHsSI TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HaciieacTBeHHOCTh U H3MEHYNBOCTH OPraHU3MOB. (8 4)



[Ipeamet u 3amaum renetuxku. Mlctopus pa3BuTHs TeHETHKU. Poib muTOI0OTHH M SMOPHOJIOTHH B
CTAaHOBJIGHUU T'€HETHKH. BKIag poCcCHHCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETUKU. MeToIbl
FeHETUKH  (THOPUAOJIIOTUYECKUH, IUTOTCHETUYECKH, MOJEKyIsIpHO-reHeTuYeckuil). OCHOBHBIE
FeHEeTUYECKHE MOHATHUS. [ eHeTnyecKast CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKPEIUBAHMII.

3aKOHOMEPHOCTH HAacleJJOBaHMs NPU3HAKOB, ycTaHOBiIeHHble I'. Mennenem. MoHorubpuaHoe
CKpeIIMBaHMEe. 3aKOH €IMHO-00pa3us rudpuioB nepBoro nokosieHus. [IpaBuno qoMuHHpoBaHUsA. 3aKOH
pacuierieHus Npu3HakoB. [’ unore3a 4uctoTel ramMeT. [loJHOE M HEMOJIHOE TOMUHUPOBAHUE.

Jurubpuanoe CKpEILMBAHHUE. 3akoH HE3aBUCUMOT0 HAaCJIEeI0BAHUS MIPU3HAKOB.
[{uroreneTnueckue OCHOBbI ~ AUTMOPUIHOTO  CKpELIMBaHMs. AHaIM3UpPYIOUIEE€  CKpEUIMBaHUE.
Hcnonp3oBanne aHATU3UPYIOLIET0 CKPEIIMBaHUs AL ONIPEeACNICHUs TeHOTUIIa OCOOH.

CueruieHHOe HacyienoBaHue npus3HakoB. Pabora T. Moprana mo CIEIJICHHOMY HacleIOBaHHUIO
reHoB. Hapyiienue crienieHusi TeHOB B pe3yJbTaTe KPOCCUHTOBEpA.

XpoMocoMHasi TEOpHsl HACIEICTBEHHOCTH. [ eHeTnuecKkrne KapThl.

I'enetuka mona. XpOMOCOMHOE ONpeAeTeHHE Noya. AYTOCOMBI U IOJOBBIE XPOMOCOMBL.
['omorameTHbIe U reTeporameTHeie opranu3mMel. HacnenqoBanne npu3HakoB, CUEIUIEHHBIX € MTOJIOM.

N3mMeHunBOCTh. Buapl M3MEHUMBOCTH: HEHACIEICTBEHHAs W HacieAcTBeHHas. Ponb cpensl B
HEHaCJIeJICTBEHHON U3MEHYUBOCTH. XapakTepucTuka MOAU(PUKAITIOHHOM U3MEHYHUBOCTH.
Bapuanvonsbsiii psn v BapuanvoHHas kpuBas. Hopma peakuumm npusHaka. KonaumdecTBeHHblE H
KauyeCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAM(PUKAITMOHHON U3MEHUHUBOCTH.

HacnencTBenHas, wiy reHOTUIIMYECKas, K3MECHUYNBOCTh. KoMOMHATUBHAS M3MEHUYUBOCTh. Meiio3
¥ TOJIOBOM TMPOIECC — OCHOBA KOMOMHATHUBHON WM3MEHYMBOCTH. MyTalmoHHAs HW3MEHUYUBOCTb.
Knaccu¢ukanus MyTaumii: TreHHblE, XpPOMOCOMHbBIE, TI'€HOMHBbIe. YacToTa W HOPUYMHBI MyTaluil.
Myrtarenusie ¢GakTopbl. 3aKOH TOMOJOTMYECKHX psIOB B HACIEACTBEHHONW wu3MeHunBoctd H. U.
Bagwuoga.

BuesiiepHas HaclieICTBEHHOCTb U U3MEHUUBOCTb.

I'enetuka uyenoBeka. Kapuotun yenoBeka. (OCHOBHBIE METOAbl T'E€HETUKH YEJIOBEKa:
reHeaNornyecKuii, OJIM3HEIOBbIM, IUTOre€HETUYECKUH, OMOXUMUYECKUH, MOJEKYISPHO-TeHEeTUYECKUH.
CoBpeMeHHOE OIpeJeeHNe TE€HOTHUIA: MOJHOIT€HOMHOE CEKBEHHpPOBAHHWE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomoinpio [11[P-ananu3a. HacineactBennblie 3a001eBaHUs YeI0BEKa: TeHHbIE 00J1€3HU, OOJIE3HHU C
HACJICICTBEHHOW MPEApacloioKEHHOCThI0, XpOMOCOMHEIe Oone3nn. CoMaTHYeCKHe M TEeHEepaTHBHBIC
myTanud. CTBOJIOBBIC KIETKU. [IpHHIHUIBI 310pOBOr0 00pasa KU3HU, TUATHOCTUKU, MPOPIIAKTHKH H
JICYEHUSI TEHEeTUYECKUX OoJie3HEe. MeIUKO-TeHETHIECKOE KOHCYJIBTUPOBAHUE. 3HAYCHUE METUITMHCKON
T€HETUKH B MPEIOTBPAIICHUH H JICYCHUU TEHETUYECKHUX 3a00JICBaHUI YeTTOBEKA.

JdeMoHcTpannm:

[Toptpetsr: I'. Menpnens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-Pecosckuid,
H. U. BaBuinos.

Tabnuupsl U cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE M €TO IIUTOTEHETUYECKasi OCHOBAY», «3aKOH
paciiernjeHuss M €ero IHUTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOTHI rameT», «JlurubpumgHoe
CKpemuBaHuey, «Lluronornyeckne 0CHOBBI IUTHOPUAHOTO CKpenmBaHus», «Meiios3», «BzaumozeiicTeue
aJUIeNIbHBIX T'€HOB», «l'€éHeThueckue KapTbl pAaCTEHUM, JKMUBOTHBIX U 4YelOBeKa», «l'eHeTuka mosjay,
«3aKOHOMEpPHOCTH HACJIENOBaHHUS, CIEIJICHHOrO C MOJI0M», «KapuOTHUIbl 4YeloBE€Ka W KUBOTHBIXY,
«Bunel u3meHumBocTH», «MoaubukanronHas uU3MEHYUBOCTHY, «HacnemoBanme pesyc-akTopay,
«I'eHeTrka rpynm KpoBu», « MyTalluOHHAsi U3SMEHYHUBOCTbY.

O6opynoBanue:  Monenu-amminkanuu — «MoHOruOpuaHoe — ckpemuBaHue», «HemnomHoe
JoMuHUpoBaHuey, «JlurubpugHoe ckpemmBaHue», «llepekpéct XpoMocom», MHUKpPOCKON U
Mukpomnpemnapar «Jlpozoduna» (Hopma, MmyTanuu GOpMBI KPbUTLEB U OKpAacKu Tena), repbapuii «I'opox
MTOCEBHOI.

JlaGopaTopHble U MpakTHYeCKHe PAdOTHI:

Jlabopatopnas pabora Ne 5. «U3yueHwe pe3yJbTaToOB MOHOTHOPHAHOTO M JUTHOPUIHOTO
CKpEIIMBAHUS Yy IPO30(HIBI HA TOTOBBIX MUKPOIIPEIIapaTax.



Jlabopatopnast pabora Ne 6. «M3ydeHue MOAM(PUKANMMOHHOW W3MEHUYHUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psi/1a U BAPUALIUOHHOMN KPUBOID».

JlaGopartopnas pabota Ne 7. « AHainu3 MyTanuii y Ipo30QriIbl Ha TOTOBBIX MUKpOIIpenapaTax.

[Tpaktrueckas padora Ne 2. «CocTaBieHne U aHATU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexkuust opranu3MoB. OCHOBbI O0MOTEXHOJI0TUH. (3 1)

Cenekuusi Kak Hayka M MpoUECC. 3apoXKJICHHUE CeleKIuu U aomectukanuda. Ydyenue H. U.
BaBuiioBa 0 1LEHTpax MPOMCXOXKIACHUS M MHOTooOpasusi KyJIbTYpHBIX pacTeHui. LleHTpbl
MPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHBIE METO/BI CeJIeKIIMU. MacCOBBIi U MHIUBUIYaTbHBIH OTOOPHI B CEIEKIIUU PACTCHUN
U KUBOTHBIX. OIIEHKa dKCTephepa. BIM3KOpPOACTBEHHOE CKpelMBaHWe — WHOpUAMHT. UHWcTas JIHMHUA.
CkpenmBanue 4ucThix JuHUil. ['ereposuc, mnu ruOpuanas cwia. HepoacTBeHHOE CKpellMBaHUE —
aytopununr. OtnanéHHas rubpuauzanuss U e€ ycmnexu. McKycCTBEeHHBI MyTareHe3 M IOIy4YeHHUE
MOJIMIUTONO0B. JIOCTHIKEHMS CEJIEKIIUN PACTEHHM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kak OTpaciab MNPOU3BOACTBA. ['eHHas MHXKEHepus. OTambl CO3JaHUs
pexomOuHantHoi JIHK u Ttpancrenneix opranusmoB. Kierounas nnkenepus. KineTouHsle KyJabTyphl.
MUuKpOKIOHaIIBHOE Pa3sMHOXXEHHUE pacTeHui. KitonnpoBanue BBICOKOIIPOyKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U 3THdeckue mnpobnembl. MO — reHeTHueckH
MOU(ULIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypums, I'. 1. Kapneyenko, M. @. IBaHOB.

Tabnune!l u cxembl: kapta «LleHTpbl IPOUCXOXKIEHHUSI 1 MHOI000pa3usi KyJIbTYPHBIX PacCTEHUI»,
«Iloponpl AOMamIHMX >KUBOTHBIX», «CopTa KyJIbTYypHbIX pacTteHuil», «OtnanéHHas ruOpuauzanus»,
«Pabotel akamemuka M. @. MBanoBa», «I[lomummongus», «OObEKTHI OHOTEXHONOTHW», «KiaeTodHbie
KYJBTYpbI U KIIOHUpOBaHUEe», « KoHCTpyupoBaHUe U EPEHOC T'€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKU TUIOZIOB M KOPHEIUIOAOB TUKUX (DOPM U KYJIBTypHBIX COPTOB PACTEHUH,
repbapuii «CenbCKOX03iCTBEHHBIC PACTCHHUS.

JlaGopaTopHble U MpakTHYeCKHEe PA0OTHI:

Okckypeuss «OCHOBHBIE METOJIbI M JIOCTHIKEHHUS CeJeKUMHU pacTeHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIA YYaCTOK, B TEIJIUYHOE XO3IHCTBO,
1a060paTOPHIO arpOyHUBEPCUTETA UIIH HAYIHOTO IICHTPA)».

11 KJIACC

11 kmacc — 34 yaca (1 gac B HezemIO).

Tema 1. OBojronMoHHAast 6uoJ1oTUs. (9 4)

[Ipeanochiiku BO3HUKHOBEHHS ABOJIIOLIMOHHON TeOpuUH. DBOJIIOIMOHHAS TEOpUS U €€ MECTO B
Ouosioruu. BinsiHrE 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBugetenbcTBa 3BONIONUU. [laneoHTONOrHYECKHE: TMOCIEA0BATEIbHOCTh MOSBICHUS BHUJIOB B
MaJIEOHTOJIOTUYECKOM JIETOMHCH, TIepexoiHble popMbl. buoreorpadguueckue: CXoACTBO U pa3nuyue dayH
U GJIOp MaTEPUKOB M OCTPOBOB.

OMOpHONIOrHYecKre: CXOJICTBA M  pPa3nu4yusi OSMOPHOHOB pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AHAJOTHYHBIC, PYyAHMMEHTAPHBIC OpTraHbl, ATaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJACTBO  MEXaHHW3MOB  HACJIEACTBEHHOCTM U OCHOBHBIX
MeTab0IMUECKHX IyTeH Y BCEX OpraHUu3MOB.

OpomrormonHas Teopusi Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHHUsS JapBUHU3MA. [[BHKyliue
CWJIBl 3BOJIOUMH BUAOB 1o JlapBuHY (M30BITOYHOE Pa3MHOXKECHHE IPH OTPAaHUUYEHHOCTH PECYpPCOB,
HeonpeaeaéHHas N3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas teopus sBostonun (CTI) u e€ 0CHOBHBIE TIOJIOKEHUSI.

MuxkposBomtorus. [Tonynsanus Kkak equHUIA BUA U 9BOTIOIUH.

JBmwxynme cuiabl ((pakTopbl) SBOJIOIUK BHAOB B Mpupone. MyTallMOHHBIA MpOLECC W
KOMOWHATHUBHASI U3MEHUYUBOCTb. [0y IsIIOHHEIE BOTHBI B Jpeid reHoB. V30511 1 MUTrpanus.

EctecTBeHHBIN 0TOOpP — HanpaBJIsIOIUi (akTop 3BoIOLNUN. DOPMBI €CTECTBEHHOTO 0TOOpA.



[TpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTaT 3BoJtouuu. [lpumepsl mpucrnocoOneHuit y
opraHu3MoB. ApoMopdO3bl U UINO-aJaNTAIIHH.

Bun wu BumooOpaszoBanue. Kpurepun Buga. OcHOBHbIE (OpMBI  BHA000pa30BaHHUS:
reorpadguueckoe, 3KOJIOTHIECKOe.

MakposBomtorusi.  PopMbl  3BOJIIOIMU:  (UIETUYECKas, JIMBEPreHTHas, KOHBEPIeHTHas,
napauienbHas. HeoGpaTuMocTh 3BOJIOLIUH.

IIpoucxoxaeHne OT HeCNEeNUAIU3UPOBAHHBIX MpenkoB. [Iporpeccupyromas crnenuann3anus.
AnanTuBHas pagualus.

JdemoHcTpauuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuit, K. M. bap, 3. I'ekkensp,
®. Mrouep, A. H. CeBep1ios.

Tabnunel U cxeMbl: «Pa3BuTHe opraHmdyeckoro Mupa Ha 3emiie», «3apOoAbIIN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «@Popmbl OOpbOBl 3a cyliecTBOBaHUE», «EcTecTBEeHHBIH 0TOODPY,
«MHoroobpa3zue copToB  pacTeHMil», «MHoroobpasue mopoa  KUBOTHbIX», «llomymsauumy,
«MyTanMioHHass H3MEHUYUBOCTH», «Apomopdossl», «Hanoamantauum», «OOwmas aereHepanus»,
«/IBwxymue cuisl 3Bomounun», «Kapra-cxema mapmpyra myremectsus Y. Jlapsuna», «boppba 3a
cymectBoBanue», «lIpucnocobnenHoct opranusmoB», «['eorpaduueckoe BUIO00Opa30OBaHUEY,
«OJKoJIoruuecKoe BUA000pa3zoBaHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH, Ha0Op IJIOJ0B U CEMSsH,
kosutekius «IIpuMeps! 3alUTHBIX MPUCIIOCOONIEHUN Y KUBOTHBIX», MOJENb «OCHOBHbBIE HAINpaBJICHUS
IBOJIIOLIMMY», 00bEMHAs MOJ1e1b « CTPOEHHE T'OJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduueckas xapra mupa, Kosekuus «PopMbl COXPaHHOCTH MCKONAEMBbIX JKUBOTHBIX U
pacteHuii», w™ojaens anmnukanusi «llepekpéct Xpomocom», BiaxkHele npemnapathl «Pa3BuTHe
HacekoMoroy, «Pa3Buthe nsarymkm»y, MUKporpenapat «po3oduna» (Hopma, MyTanuu (JOpPMBI KPbUIHEB
Y OKpACKHU Teja).

JlaGopaTopHble U MpaKkTHYeCKHEe PA0OTHI:

JlaGoparopuast padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOJIOTHIECKOMY KPUTEPHION.

Jlabopartopnas pabora Ne 2. «Onmcanue nmpucrnocoOJEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HMKHOBEeHHE W pa3BUTHeE KU3HHM Ha 3emJie. (9 4)

JloHay4HbIE NIpEACTaBICHUS O 3apOXKACHUHU KU3HU. HaydHble rumore3bl BOSHUKHOBEHUS KU3HU
Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas HIBONIONUS. AOWMOTEHHBIM CHHTE3 OPraHHYECKHX
BEIIECTB W3 HEOPraHWYECKHX. OKCHEPUMEHTAIBHOE TMOATBEPKICHUE XHUMHUYECKOH 3BOJIFOIUU.
HauanbHble atambl O6uonormdeckoir spomtouuu. I'mmotesa PHK-mupa. ®@opmupoBanne memOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHUE NPOTOKJIETKU. [lepBble kneTku u ux spontonus. @opmMupoBaHue OCH OBHBIX
IPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3HM Ha 3emuie 1o 3paM U nepuojam. Karapxei. Apxelickas u npoTepo30icKkas 3pbl.
[Taneo3oiickass 9spa W €€ TEPUOIbI: KEMOPHHCKUNA, OpPIOBUKCKUW, CHIYPUHCKHH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30iickast 3pa U €€ epuobl: TPUACOBbIN, FOPCKU, MEITOBOM.

Kaiino3oiickas 3pa u €€ nepuo/ibl: NajJeoreHOBbIA, HEOT€HOBbBIN, aHTPOIOT€HOBBIM.

XapakTepUCTHKa KIMMara M TE€OJIOTMYECKHX IpoueccoB. (OCHOBHBIE JTalbl HBOIIOLHH
PacTUTEIBHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil M kuBOTHBIX. [losiBnenue, pacuset u
BBIMUpAHUE I'PYII )KUBbIX OPraHU3MOB.

Cucrtema OpraHMYECKOro MHpa Kak oTpakeHue 3BoJtouU. OCHOBHBIE CUCTEMATUUECKUE TPYIIIIbI
OpraHu3MOB.

OBoJIIOIMS YeJIOBEKa. AHTPONOJIOTUS KaK Hayka. Pa3sBuThe IpeAcTaBiICHUN O MPOUCXOKICHUH
yejgoBeka. MeTronbl H3ydeHMs aHTpomnoreHesa. CXoACTBa W pas3MyMs 4YeJIOBEKA M IKUBOTHBIX.
CuctemMaTHueCKOE MOJ0KEHHUE YEIOBEKA.

JBmwxymue cuisl ((hakTopsl) aHTpororenesa. HaciencTBeHHass H3MEHYHBOCTh M €CTECTBEHHBIN
ot60p. Ob1IecTBEHHBIN 00pa3 KU3HH, H3TOTOBJICHUE OPYIUil TPYAa, MBIIUICHUE, PEUb.



OCHOBHBIE CTaJIMM W BETBU 3BOJIIOLMU YEJIOBEKA: aBCTpaJONMUTEKH, YenoBek ymenslid, Yenosek
NpAMOXOJAIMK, YenoBek HeaHaepTanbCKui, YenoBek pa3yMHbIM. HaxoIkum HCKOMaeMbIX OCTaTKOB,
BpeMs CYyIIICCTBOBaHHUsI, 00J1aCTh paclpoCTpaHeHus1, 00BEM TOJTOBHOTO MO3ra, 00pas KU3HH, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachkl: €BpONeouIHas (eBpasuiickas), HErpo-
ABCTpAJIOHIHAs (3xBaTOpHANbHAN), MOHTI0JIOUHAS (a3uaTcko-aMepUKaHCKas). YepTsr
IPUCIOCOOJICHHOCTH MPEJCTaBUTENCH YEelIOBEYECKUX pac K YCJIOBHSM CYyIIECTBOBaHUA. ETUHCTBO
yesnoBedeckux pac. Kputuka pacusma.

JdemMoHcTpauuu:

[Hoptpetsr: ®@. Peau, JI. [Tactep, A. U. Onapun, C. Mumnnep, I'. FOpu, Y. lapBuH.

Tabnuier u cxeMbl: «Bo3HukHOBeHHE CONHEUHOW CUCTEMBD», «Pa3BUTHE OPTaHHMYECKOTO MHPAY,
«PactutenbHas kinetka», «KuBotHas knetkay, «IIpokapmornueckas kinetka», «CoBpeMeHHas cucTeMa
opraHuyeckoro mupa», «CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHMs YeJOBEKa M YeJOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOTMYECKUX HaXOJOK IMPEAKOB COBPEMEHHOTO YeJIOBEKay,
«JlpeBHeumue moany», «/Ipesnue noan», «llepBeie COBpeMEHHBIE JIIOANY, «HeI0BeYeCKHe pach.

O6opynoBanue: mysspku «[Iporcxoxknenue yenoBeka» (OIOCTBHI aBCTpaIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTalblla, KPOMAHbOHIIA), CJIETIKH WM W300paKeHUSI KAMEHHBIX OpPYJIUN NMEPBOOBITHOTO YEIOBEKA
(xamMHH-yOTIEpHl, pyOHIa, ckpebia), reoxpoHoJornyeckas Tabnuna, kouiekus «PopMbl COXpaHHOCTH
HCKOIIA€MbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U MpakTHYeCKHe PAadOThI:

[Ipaktuueckass pabora Ne 1. «/3ydyeHume wHCKOMaeMbIX OCTATKOB PACTEHUW M JKUBOTHBIX B
KOJUIEKIUSX.

DKCKypcus «DBOJIONMS OpPTaHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeIuecKui My3eil).

Tema 3. Opranusmbl U OKpy:kawias cpeaa. (5 4)

OKOJIOrUsl KaK Hayka. 3aJayd U pasjeibl 3KOJIOruu. MeToapl SKOJIOTMYECKUX HCCIEA0BAHUM.
DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl 00uTaHusl OpraHU3MOB: BOJHAS, HA36MHO-BO3IyIITHAS, IOYBEHHAsI, BHY TPHOPTaHU3MECHHASI.

Oxonornueckue  Qakropel. Knaccudukanus dKoJIOTHYECKHX  (PaKTOpOB: aOMOTHUYECKHE,
OMOTHUYECKUE U aHTPOIIOreHHbIe. J[elicTBHE IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue (GakTOpbl: CBET, TeMIiepaTypa, BIaxHocTh. Dortomepuoamsm. [Ipucnocobienus
OpPraHM3MOB K JICHUCTBUIO a0MOTHUYECKUX (PaKkTOpoB. buomoruueckue puTMmel.

buotnueckue daxTopel. Bumpl OMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHIIUS, XHUIHHUYECTBO,
cuMOuo3 u ero Qopmel. [lapasuTusMm, koomeparus, MyTyaldu3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJIeOHMYECTBO). AMEHCaIW3M, HeWTpanu3Mm. 3HauYeHHEe OHOTHMYECKHX B3aUMOJCHCTBUN IS
CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKHU NOMysauu. OCHOBHBIE MMOKA3aTeNIM MOMYJISALUNA: YACICHHOCTD,
MJIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpAlUA. JMHAMIKA YUCICHHOCTU TMOMYJISIIUU U €&
perymsuus.

JdeMoHcTpannm:

[Toptpetsi: A. 'ymGonbar, K. ®@. Pynse, D. ['ekkens.

Tabnunel u cxemsl: kapta «IIpuponneie 30HBI 3eminmn», «Cpeabl OOUTaHHS OPraHU3MOBY,
«®oronepuoanzm», «llomynsaiuum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSAIUUA HHEQY30pUU-
Tybenbkny, «[lumeBsie enmy.

JlaGopaTopHble U MpakTHYeCKHe PadOThI:

JlaGopatopnas pabora Ne 3. «Mopdosoruueckue OCOOCHHOCTH PACTCHHH M3 pPa3HbIX MECT
oOuTaHU.

Jlabopartopnas padota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «I[ToacuéT MIOTHOCTH MOMYJISAIUNA PA3HBIX BUIOB PACTCHUN.

Tema 4. Coo01mecTBa M 3K0J0rHYecKre cucremMbl. (94)

Coo0miecTBO opraHuzMoB — OuorieHo3. CTpyKTyphl OMOIICHO3a: BHJIOBas, MPOCTPaHCTBEHHAS,
Tpoduueckas (numesas). Buasi-nomuHanTel. CBs31 B OHOIIEHO3E.



Dxosiorudeckue cuctembl (3kocuctembl). [lomsitme 00 dkocucTemMe u  OHOTEOIeHO3E.
@DyYHKIMOHAJIbHBIE KOMIIOHEHTBl JKOCUCTEMBI: IPOILYLEHTHI, KOHCYMEHTBHI, pefyLeHTbl. Kpyrosopor
BEIIECTB M MOTOK 3HEPrHMH B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCUCTEMBI. IlumeBbie
nenu U cetd. OCHOBHBIE MTOKa3aTeNN KOCUCTEMBI: Onomacca, MPOAYKIHsA. DKOJIOTHUYECKUE THUPAMU/IBL:
IPOIYKIUH, YUCIEHHOCTH, Onomacchl. CBONWCTBA AKOCUCTEM: YCTONUHMBOCTh, CAMOPETYJISLIUS, PA3BUTHE.
Cykueccus.

IIpuponHble  3KOCHCTEMBI. OKOCHUCTEMBI O03€p UM peK. OKOCHUCTEMAa XBOWHOTO HWIIH
HIMPOKOJINCTBEHHOT O JIECA.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. ATPOIKOCHCTEMBI.  YpOOIKOCHCTeMBL.  buosormueckoe
X03AHCTBEHHOE 3HAUCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢Qakrop ycToiunBocTH dSKocucTteM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panurisl, coctaB u cTpykrypa 6mocdepsl. Kupoe
BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OuMocdepsl Kak rinodanbHOW dKocHcTeMbl. [lMHamMuyeckoe
paBHOBecHe U oOpaTHas CBA3b B Ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXMMUYECKUE LIUKIIBI IEMEHTOB (YIi1epo/ia, a30Ta). 30HaJIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenmoBeuecTBO B Omochepe 3emin. AHTpornoreHHble u3MeHeHus: B Ouocdepe. [nmobanbHbIC
9KOJIOTUYECKHE TPOOIEMBI.

CocymiectBoBaHne NpupoAbl U uenoBedecTBa. CoxpaHeHue OMOpa3sHOOOpa3usi Kak OCHOBA
ycToiuuBocTd Ouocepsl. OCHOBAa pPAaLMOHAIBHOIO YIPABJIECHUS HPUPOJHBIMU pPECypcaMM U HX
UCIO0JIb30BaHue. JJoCcTHKEeHNs OMOJIOTUH U OXpaHa IPUPOJIbI.

JdeMoHcTpannm:

[Toptpetsi: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmunbel u cxemsl: «[lumeBble nenw», «buOIEHO3: cocTaB W CTpyKTypay», «I[IpupoaHbie
coobmectBay, «llenu nutanusy, «OKomorudyeckas nupamuaa», «buocdepa u uyenosex», «Ikocucrema
HIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOMHOro jeca», «buoneHo3 Boaoémay», «ATrpOLEHO3Y,
«lIpumepHbIe aHTPOINOIeHHBIE BO3ACUCTBUS Ha NpPUPOLY», «BakHelIMe HCTOYHHUKHU 3arps3HEHUs
BO3/yXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHemas coctaBistonas onocdepsn», «PakTopsl Jerpajanuu
nouB», «llapHukoBbiit >pdekT», «PakTOppl PagAMOAKTUBHOTO 3arpsi3HEHUs Ouocdeps», «OOmas
CcTpykTypa Ouocdeps», «Pacmpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI 3KpaH Ouocheps,
«Kpyrosopor yriepona B 6uochepe», «KpyroBopot azota B mpupoe».

OOGopynoBanue: Mojaenb-ammInkanus « TUnudHbIe OWOLIEHO3B», Tepbapuii «PacturenvHbie
coobmiecTBa», Kouekun «buonenos», «Bpenutenu BaxxHEHIINX CETBCKOXO3SWCTBEHHBIX KYJIBTYp»,
repOapuy M KOJUIEKIIMM PACTEHUH M KMBOTHBIX, IPUHAAJIEXKAIME K Pa3HbIM SKOJOTHYECKUM IpyIIaMm
onHoro Buna, Kpacnas kuura Poccuiickoit denepanun, n300paxeHuss OXpaHIeMbIX BUIOB PAaCTCHUM U
KUBOTHBIX.



I11. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MU HA BA30OBOM YPOBHE CPEJHETI'O OBIIETI'O OBPA30BAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS 00y4aroIUMUCs
pOrpaMM CpeJIHero o0uiero 00pa3oBaHus: IUYHOCTHBIM, METAIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS IMpeaMeTa « BHOJOTUS» BBIAEIEHBI CIEAYOIIUE
COCTABJISIIOIINE: OCO3HAHME O0YyYarONTMMUCS POCCUHUCKON IpakJIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTIPEICIICHUIO, HAIMYME MOTHUBAIIMKM K OOYYEHH 10 OMOJIOTHH,
IeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUU JIMYHOCTH HAa OCHOBE KIIFOUYEBBIX IIEHHOCTECH W
MCTOPUYECKUX TPAIULINKA Pa3BUTH OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh O0yJarOIINXCs
PYKOBOJACTBOBATbCSI B CBOEH JICSITEIBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMHU, HNPUCYLIUMU
cucTteMe OHMOJIOTMYEeCKOTO OOpa3oBaHMs, HaJW4YUE HKOJOTHYECKOTO TMPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh 1IEJIU U CTPOUTH )KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTa « bBuosorus» qocTUraroTcs B €JUHCTBE yUeOHOH M
BOCTIUTATEILHOU JIESITEIIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUMCKUMU COIUOKYJIHTYPHBIMH,
HUCTOPUYECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPHUHSATHIMA B OOIIECTBE NpaBUJIAMU H
HOpPMaMH TOBEJEHUSI U CIIOCOOCTBYIOT IPOIlECCaM CaMOTIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
pa3BUTHS BHYTPEHHEH MO3UIUMA JIUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHS K 3aKOHY M MIPABOMOPSAKY,
YeJI0BEKY TPY/ia U CTaplieMy MOKOJISHHUIO, B3AUMHOTO YBAKECHHsI, 0EPEKHOTO OTHOMICHUS K KyJIbTypPHOMY
HACJEIUI0 W TpaJuIlusiIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickoit @enepanuu, NOpUPOJE U
OKpY Karouie cpeae.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUS YueOHOro mnpenMera «bBHOJNOTHS» TOJDKHBI OTpa)aTh
TOTOBHOCTP U CITOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHUCTEMOW  IICHHOCTHBIX  OPHUCHTAIMH, TO3WUTHBHBIX BHYTPCHHHX  yOCKICHUH,
COOTBETCTBYIOUIMX TPAAUIIMOHHBIM I[IEHHOCTSAM POCCHUHCKOr0o OOIIeCTBa, pPaCHIMPEHHE >KU3HEHHOTO
ONBITa W OMbITA JEATEIBHOCTH B MPOLIECCE pealu3allMi OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOM
JIESATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh T'PAKIAHCKOW MO3UIMU OOYYaIOIIErocss KaK aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOT0 00IIIeCTBa;

0CO3HAHHE CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKECHHUE 3aKOHA U MPABOTIOPSIIKA;

FOTOBHOCTh K COBMECTHON TBOPYECKOM [EATEIRHOCTH TPH CO3JAaHUH YYEOHBIX IPOEKTOB,
pelnieHN yueOHbIX U TO3HABATEIbHBIX 33/1a4, BHITOJTHEHHUH OMOJIOTHIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OMNpPEEATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K SBJICHUSM COBPEMEHHOM
JKM3HHU U OOBSICHATE €€;

YMEHHE YYHMTHIBATH B CBOMX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS
JOJIeH ¢ pa3HBIMU YOCKICHUSAME, KYJbTYPHBIMU IEHHOCTSIMU M COIIMATBHBIM MTOJIOKEHHUEM;

TOTOBHOCTH K COTPYIHUUYECTBY B MPOIIECCE COBMECTHOTO BBIMTOJTHEHUS YUE€OHBIX, TO3HABATEIbHBIX
U HCCIIEIOBATENIbCKUX 3aJlad, YBAKUTEIBHOTO OTHONIICHUS K MHEHHIO OTIMOHEHTOB IMPU OOCYXICHHUH
CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAapHON U BOJIOHTEPCKOM JIESITEIILHOCTH;



2) NaTPHOTUYECKOI0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPakJAHCKOM HWIOSHTHUYHOCTH, MAaTPUOTH3MA, YBaXKEHUS K
CBOEMY HapoJy, HyBCTBa OTBETCTBEHHOCTHU Niepea PoauHOM, TOpI0CTH 3a CBOM Kpal, cBOt0 PouHy, CBOM
A3BIK U KYJIBTYPY, IPOIIJIOE U HACTOsIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICAUI0 M TMaAMITHHKAM MPHUPOJBI, JTOCTHKCHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CITIOCOOHOCTh OIICHMBAaTh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W pa3BUTHE OHOJIOTHH,
MOHUMaHUs 3Ha4eHHs] OMOJIOTMU B MO3HAHUM 3aKOHOB MPHUPOABI, B KM3HU YEJIOBEKAa U COBPEMEHHOIO
00111eCTBA;

uzeiHas yoeKIEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeduecTBa, OTBETCTBEHHOCTh 33 €T0
cyns0y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSA:

OCO3HaHME AYXOBHBIX LIEGHHOCTEH POCCUIICKOTO HApOaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUICCKOTO TOBEICHUS;

CIIOCOOHOCTh OIICHUBATH CHUTYAIMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOTO OyaAyIIero;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM pOJUTENSIM, CO3JAaHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
MIPUHATHUS HEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TpaauLusMu HapoioB Poccuu;;

4) 3¢TeTHYeCKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHWE 3MOIUOHAIBLHOTO BO3/IEHCTBUSI )KMBOM IPUPOJIbI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDAQXEHHUIO B pa3HbIX BHJAX HUCKYCCTBA, CTPEMJICHUE IMPOSBIATh KauecTBa
TBOPYECKON JTUUYHOCTH;

5) ¢usnuyeckoro BocnuTaHUS, (POPMHUPOBAHUS KYJBTYPbl 310POBbSl U 3MOLHMOHAJIBLHOIO
O1aromosyums:

MOHMMAaHUE W pealu3aius 3J0pOBOTO M 0Oe30macHoro obpasza >KWM3HH (3I0POBOE MHUTAHHUE,
COOMIOIeHNEe TUTHeHWYECKUX TMPaBUI W HOPM, COAJAHCHUPOBAHHBIA PEXUM 3aHATHH W OTIbIXA,
perymsipHass ¢pu3ndecKas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (U3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO;

MOHUMAaHHUE [IEHHOCTU TPAaBWI MHAMBUAYaJbHOTO W KOJUICKTHBHOTO O€30MacHOTO MOBEICHHS B
CUTYaIUsX, YIPOXKAIOMIUX 30POBBIO U KU3HU JIFOJCH;

OCO3HAHME TIOCICACTBHM ¥ HENPHUATHS BPEAHBIX TPHUBBIUEK (YIMOTPEOJICHHS aJIKOTOJI,
HapKOTHUKOB, KypEHHUSI);

6) TPYyA0BOIr0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/1y, OCO3HaHUE IIEHHOCTH MacTepPCTBA, TPYa0t00ue;

FOTOBHOCTh K AaKTHUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM M COIMAIBHOM HaIlpaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMMPOBATh, IUIAHUPOBATh U CAMOCTOSITETILHO BBIIIOJIHATH TAKYIO 1€ATEIbHOCTH;

UHTEpeC K pasnuyHbiM cdepam mpodecCHOHANbHONW JeATeNbHOCTH, YMEHHE COBEpPILIAThH
OCO3HAHHBIN BBIOOP OyAymiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

FOTOBHOCTb U CIIOCOOHOCTb K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHNUN BCE )KU3HU;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMSI:

HKOJIOTUYECKU 1I€€CO00pa3HOe OTHOLIEHHUE K MPUPOJE KaK UICTOYHUKY KM3HU Ha 3 emMJjie, OCHOBE
€€ CyIIeCTBOBAaHUSI;

MOBBILICHUE YPOBHS SKOJOTHYECKON KYIBTYPhI: IPUOOPETEHUE OMbITA TUIAHUPOBAHUS MOCTYIIKOB
Y OIICHKH WX BO3MOXHBIX MTOCJICICTBHIA SISl OKPYIKAIOIIEH CPEIbL;

OCO3HaHMeE TJI00aJBbHOr0 XapaKTepa dKOJI0THYECKUX MPoOJIeM U IMyTell X pelIeHus;

CITOCOOHOCTh HMCTOJB30BaTh MPUOOpPETAEMbIe MPU H3YyUYCHWH OWOJIOTHW 3HAHUS U YMCHHS TIPHU
pelieHnd mpoOsieM, CBS3aHHBIX C PalMOHATIBHBIM MPHUPOAONOIB30BaHUEM (COONIOICHNE TIPABHIT



NOBEJCHUSA B IPHUPOJE, HAIPABIECHHBIX Ha COXPAaHEHUE PAaBHOBECUS B IKOCUCTEMAX, OXpPaHy BHUJOB,
JKOCHUCTEM, OOChEphI);

AKTUBHOE HENPUSITHE JECUCTBUM, MPUHOCIIIMX BpEI OKpPYKalUIEH MPUPOJHON Cpejie, YMEHUE
IPOTHO3UPOBATh HEOJArONpPUSATHBIE HSKOJOTHYECKHE IIOCIEACTBUS TNPEANPUHUMAEMBIX JACHCTBUH H
peoTBpaLaTh UX;

HaJIM4YMWe PA3BUTOIO  SKOJOIMYECKOI'O  MBIIUIEHHUS, OKOJIOTMYECKOH KyJIbTYypbl, OIbITa
NeSTEIbHOCTH 9KOJOTHYECKOW HampaBlIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS MMHU B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOM M COLMAJIbHON MpPAaKTHKE, TOTOBHOCTU K YYacTHUIO B NPAKTUYECKOH AEATEIbHOCTU
IKOJIOTMYECKOH HANpPaBICHHOCTH;

8) HeHHOCTH HAYYHOT O NO3HAHUS:

c(hOpMHUPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JUANIOre KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOEro MecTa B MOJIUKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHME SI3bIKOBOM M UMTATENIBCKON KYJIBTYPbl KaK CPEACTBA B3aMMOJEHCTBUSA MEXKIY
JI0JIbMH U NTO3HAHUS MUPA;

NOHMMaHME cHenupuKku OMOJOrMM KaK HayKH, OCO3HaHuUA €€ poiaud B (OPMHUPOBAHUU
palMOHAJIBHOIO HAy4YHOTO MBIIUICHUS, CO3[JaHUM LIEIOCTHOIO IMpPEICTaBICHUS 00 OKPY’KAIOIEM MHUpE
KaK O €IMHCTBE NMPUPO/Ibl, YEJIOBEKA U OOLIECTBA, B NO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH
po6JieM cOXpaHeHUs IPUPOIHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTH OMOJIOTMM ISl COBPEMEHHOW LMBUJIM3ALUU: 00eCledeHUs] HOBOTO
YPOBHSI pa3BUTHUSI MEIULMHBL, CO3JaHHE IEPCHEKTUBHBIX OMOTEXHOJOTUHM, CHOCOOHBIX pEeIIaTh
pecypcHble IpoOIeMbl pa3BUTHUSI YEJIOBEUECTBA, TOMCKA MTyTEH BBIXOJA M3 INI00ANBHBIX 3KOJOTHYECKUX
npobieM M obecredeHus: INepexoja K YCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BaHHIO
HOPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IIOJIyYEHHMM OMOJIOTMYECKMX 3HAaHMM B LEIAX IOBBILEHUS O00ILen
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKLIHMOHAJIbHOI I'PaMOTHOCTH
oOyuaromuxcs, GopMupyemMoit Ipyu U3y4eHUH OHOIOTUH;

MOHUMAaHHE CYIIIHOCTH METOJIOB MIO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCTIOJIB30BaTh TOJy4YaeMble 3HAHMS A aHalu3a U OOBIACHEHMS SIBICHHHM OKpYXaloIlero Mupa H
NPOUCXOJAMNX B HEM HM3MEHEHHH, yMEHHEe AenaTb 0OOCHOBAHHBIC 3aKIIOYCHHMS HAa OCHOBE HAay4YHBIX
(aKkTOB U UMEIOLINXCA JAHHBIX C LEJIbIO TOTYUYEHUS T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIFHO HCIIOJBb30BaTh OMOJIOTMYECKHUE 3HAHUS NI pelleHus mpobiieM B
peanbHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHHME IIEHHOCTH HAy4HOHl JesTeIbHOCTH, T'OTOBHOCTh OCYIIECTBISATH MPOEKTHYIO H
MCCJIEIOBATENbCKYIO JEATEIbHOCTh HHANBUAYAIbHO U B IPYIIIE;

FOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
IIOJIy4E€HHUIO HOBBIX 3HaHUI 110 OMOJIOrMH B COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTAMM.

METANPEAMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yIbTaThl OCBOEHUS yueOHOTro npeamera «bruosorusy» BKIOYAIOT: 3HaYU Mble
st (OpMUPOBAHUST  MHUPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCHUIUTMHAPHBIE  (MEXIIPEIMETHBIC)
oOlIeHayyHble MOHATHS, OTPa)KaIOLIMe IEJIOCTHOCTh HAyYHOH KapTHHBI MUpa U CHEUU(PHUKY METOJ0B
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIus, SIBJEHUE, IPOLECC, CUCTEMA,
HAyYHBIH (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeJ0BaHUE, HAOIIOACHUE,
U3MEpEHUe, OKCIePUMEHT U JpPYTuX), YyHHUBEpcadbHble YyueOHbIe JeHCTBUS (TMO3HABATENbHBIC,
KOMMYHHMKaTHBHbBIE, PEryJIATUBHBIE), oOecrneunBaomue GopMupoBanue GyHKIIMOHAIBHOW I'PaMOTH OCTH
U COLMAJIbHOM KOMIETEHUIMH OOy4alolMXcs, CHOCOOHOCTh OOYHYalOIIMXCS HCIIOJIb30BATh OCBOCHHBIE
MEXIUCLUUIIMHAPHBIE, MMPOBO33pEHUECKHE 3HAHUS U YHUBEpcajbHble YyueOHble JAeHCTBUS B
MT03HABATEJILHON U COLMAIBHOM MTPAKTHKE.



MeTtanpeaMeTHBIE Pe3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHEro 00IIero 0Opa3oBaHUs JTOJKHBI
OTpa)xaTh:

OBi1ajeHNe YHHUBEPCAJIbHBIMH YUYeOHBIMH N03HABATEIbHBIMH J€HCTBUSMM:

1) 6a30Bble JornYecKue AeiicTBHS:

CaMOCTOSITENIBHO  (OPMYJIUPOBATh M  aKTyaJlU3UpOBaTh MpoOIeMy, paccMarpuBaTh €&
BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHUW 3HAHUN NPHUEMBI JOTUYECKOTO MBIIIICHUS (aHajdu3a, CUHTE3a,
cpaBHEHHsI, Kiaccudukanuu, 0000IIeHNs), pAaCKPBIBATh CMBICIT OMOJIOTUYECKUX MOHSATHH (BBIACIATH UX
XapaKkTepHbIe MPU3HAKHU, YCTAHABIUBATH CBS3U C APYTUMU NOHATHSIMHU);

ONPEAENATh LUEeIU NeATEIBbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPHUH UX JOCTUKEHUS, COOTHOCHUTD
pe3yJbTaThI JEATEITFHOCTH C MTOCTAaBICHHBIMU IIEIISIMU;

MCIIOJIB30BaTh OMOJIOTUUECKUE TTOHATHS 711 OOBICHEHHS (PAKTOB U SIBJICHUN KUBOW TIPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXKICHUsI (MHIYKTUBHBIC, IEAyKTUBHBIC, IO aHAJOTHHU), BBHISBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B paccMaTPUBAEMBIX SABICHUSX, (POPMYIHpPOBATH BBIBOJBI U
3aKJTIOYCHUS,

MPUMEHATh CXEMHO-MOJIENIbHBIE CpEJCTBAa JJIsi TPEACTABICHUS CYIIECTBEHHBIX CBS3EM U
OTHOIICHUH B H3y4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUYMH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbiBaTh IUIaH peIIeHUs MpoOJeMbl ¢ y4€TOM aHalu3a HMMEIOIIMXCS MaTepHaNbHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JACSATEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB IIEJISIM, OIIEHUBATH
PHUCKH TOCTIEACTBUH JCSITEIBHOCTH,

KOOPJIUHUPOBATH M  BBHINOJHATH pabOTy B  YCIOBUSX PpEAITBHOTO, BHUPTYyaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMO/ICHCTBUS,

pa3BHUBaTh KPEATUBHOE MBIIUICHHE MTPU PEUICHUN )KU3HEHHBIX MPOOIEM.

2) 0a30BbIe HCCJIEA0BATENbCKHE A€iiCTBHSI:

BJIaJICTh HAaBBIKAMHU YYEOHO-MCCIEOBATEIILCKOH W TMPOEKTHOW JNIeATeTbHOCTH, HaBBIKAMH
paspetieHus mpoosieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METOJ/IOB PEUICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METOJIOB MTO3HAHUS;

WCIIOJB30BAaTh PA3JIUYHbIE BUIbBI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro
WHTEpIpETaINH, NTPeoOpa30BaHUI0 U TPUMEHEHHUIO B YUEOHBIX CUTYaIlUsX, B TOM YMCII€ MPU CO3AAHUU
Y4EOHBIX ¥ COIMAJIbHBIX MPOCKTOB;

dbopMHpOBaTh HAYYHBIM THI MBIIUICHUS, BJAAeTh HAYYHOH TEPMHUHOJIOTHUEH, KIFOYEBBIMU
MOHATUSMHU U METOJIAMH,

CTaBUTb W (QOPMYIUPOBATh COOCTBEHHBIE 3aJayd B OOpa30BATENBHOW JEATEIBHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH MPUYUHHO-CIICICTBEHHBIE CBSI3U M aKTyallM3UPOBaTh 3a/1auy, BBIABUTATH THUIIOTE3Y €€
pelIeHus, HAaXOIUTh apryMEHThl JUIsl JO0Ka3aTelbCTBa CBOUX YTBEP)KICHUH, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU PELICHUS;

AQHAIM3UPOBAThH MOJYUYEHHBIC B XOJE PEIICHUS 3aJa4d PEe3yNbTaThl, KpUTUUYECKH OLEHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBIA TOUCK TIEpEeHOcCa CPEACTB W CIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPEy;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTHYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJIEH, TPEJjIaraTh OPUTHHATBHBIC TTOAXOABl M PEUICHUS, CTABUThH MPOOIEMBI U
3a/1a4, AOIYCKAIONUE aTbTePHATUBHBIC PEIIICHUSI.

3) paGora c unpopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHKAX MH(popManuu (TEKCTe Y4eOHOTro MocoOus, Hay4YHO -
NONYJISIPHOM JTUTEpaType, OMOIOTHYECKUX CIOBAPSAX U CHPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B



WUnrtepHere), aHanu3upoBaTh MHGOPMAIUIO PA3IUYHBIX BHAOB M (OPM TMPEICTaBICHUS, KPUTUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampockl W NPUMEHSATh pa3IUYHbIE METOABl MPU TIOUCKE U OoTOOope
OMOJIOrMYeCKOM HMHPOPMALIMK, HEOOXO0 IMMOH JIJIs BHIIOJIHCHHS YUSOHBIX 337124,

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOIb30BAHUS PA3IUUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBbHYIO (JOpMy NpeacTaBiIeHUs OHoJorndeckoil nHbopManuu
(cxeMbl, TpaduKH, TUarpaMMBbl, TAOIHUIIBI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYUYHBIH SI3bIK B KAYECTBE CPEJICTBA IPH paboTe ¢ OMoIOrnuecKkoi nHpopMaIren:
MPUMEHSITh XUMHUYECKHe, GU3NIeCKue U MaTeMaTHIECKUE 3HAKA U CHMBOIBI, (hOpMYITBI, a00peBHaTypy,
HOMEHKJIATypy, UCIIOIb30BaTh U MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISAHOCTH;

BJIAJICTh HaBBIKAMU PAacHO3HABaHUS M 3alIUTHl MH(OpManuu, WHGOPMAIMOHHON Oe30macHOCTH
JUYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHM J1eiCTBUSIMU:

1) o01enume:

OCYILECTBIIATh KOMMYHHKALIMM BO BCEeX cdepax >KU3HU, aKTUBHO Y4YaCTBOBATh B JUAJIOTe HIIU
JTUCKYCCHH TI0 CYIIECTBY oOcCykIaeMoil Tembl (YMeHHue 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH CYXKICHHS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IIPEIaraéMou 3aauu, yUYUThIBaTh MHTEPECHl U COIVIACOBAHHOCTD IO3UIIUIMA
JPYTUX YYACTHUKOB IMAJIOTa WU AUCKYCCUN);

pacno3HaBaTb HeBepOalbHbIE CpEJICTBA OOIIEHHS, MOHHMMATh 3HAYEHHME COLMATIbHBIX 3HAKOB,
NPEANOCHIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CHUTYyalWi, YMETb CMST4arb KOHQIMKTBI U BECTH
HEPETOBOPHI;

BIAJCTh PA3IUYHBIMH crioco0aMu OOLIECHUS M B3aUMOJCHCTBHS, MOHUMATh HaMEPEHUS APYTHX
JI0eH, MPOSIBIIATh YBOXKUTEIHLHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (opme hopMynrpoBaTh
CBOU BO3PAXKEHUS;

pa3BEPHYTO U JOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMecTHAsl 1eSITeJIbHOCTh:

MMOHUMATh W UCTIOIB30BATh MPEUMYIIIECTBA KOMAHIHON U WHIWBUIyJIbHOW PAOOTHI IPH PEIICHUN
Omonoruvyeckod  MmpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TMPUMEHEHHUS TPYNIOBBIX  (QopM
B3aUMOJICICTBUS MIPU pellICeHUH yueOHOH 3a1auH;

BHIOMpATh TEMAaTUKy H METOAbl COBMECTHBIX JACHCTBUH ¢ Yy4y€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH KaXKJI0T0 YJieHa KOJUIEKTHUBA;

MPUHUMATH 1IeJIU COBMECTHOW NIEATEILHOCTH, OPTaHU30BhIBATh U KOOPJIUHUPOBATH JACHCTBHUS IO
€€ JOCTHXKEHHIO: COCTABIATH IUIAH JEHUCTBUM, PACHPEACIATh POJM C Y4ETOM MHEHHUM YYaCTHUKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIIEHMBATh KAa4eCTBO CBOEr0 BKJIAJa U KAXJOTO yYaCTHHKAa KOMAaHJbl B OOIIMI pe3yJibTaT 10
pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLEHMBaTh MAEH C [O3ULIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILECTBIIATh IMO3UTHUBHOE CTPATETMUECKOE MOBEACHUE B PA3NIMYHBIX CUTYyalMsIX, MPOSBIATH
TBOPYECTBO M BOOOpAKEHUE, OBITH HHUIIMATHBHBIM.

OBiajieHHe YHUBEPCAJIbHBIMHU PEryJATUHBHBIMU /IeiCTBUSIMH:

1) camoopranuszauus:

MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS UIS BBISBICHUS MPOOJIEM U MX PEIICHUs B )KU3HE HHBIX U
Y4EOHBIX CUTYalLHsIX;

BHIOMpATh Ha OCHOBE OHMOJOTUYECKUX 3HAHWUN IEJEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M TMOCTYNKAaxX II0 OTHOIICHWIO K JHBOW MPHUPOJE, CBOEMY 3J0POBBIO U 3A0POBBIO
OKPYKAIOUIHX;

CaMOCTOSITENIbHO OCYLIECTBIISATh IO3HABATENIBHYIO JESTEIbHOCTD, BBISIBISATH IPOOIEMBI, CTABUTD U
dbopMynHpoBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIbHOMN AEITEILHOCTH M JKU3HEHHBIX CUTYaIlUAX;



CaMOCTOSITEIBHO COCTAaBIATh IUIAH PEIICHUS MPOOJIIEMBbl C Y4E€TOM HMMEIOIIMXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;

pacHmMpsATh paMK{ Y4eOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEINOUYTECHUMH;

JieJaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIH OIIBIT;,

croco0cTBOBaTh (HOPMUPOBAHUIO W TPOSBICHHUIO IMUPOKON SPYAUIIMH B Pa3HBIX 00JIaCTAX
3HAHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyallusiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIaJICTh HABBIKAMH I103HABATEIILHOW pe(dIeKCHM KakK OCO3HAHUS COBEPIIACMBIX ACHCTBUN W
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3yJIbTATOB W OCHOBAHMIA, HCIOJIB30BaTh MPHUEMBI PEQIICKCUU IS
OIICHKHU CHUTYyaIliH, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OLIECHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHUX MIPU aHAJINU3€ PE3yIbTaTOB JIEATEIbHOCTH;

3) npuHsATHE Ce0NA M APYIrUX:

NPUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB JACATEIbHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKY;

Pa3BUBATH CIIOCOOHOCTH MOHUMATH MUP C MO3HUIIUHU APYTOrO YEIOBEKA.

INPEJMETHBIE PE3YJIbTATbBI

[IpeameTHbie pe3yabTaThl ocBoeHUss nporpammbl COO 1o Ouosiornd Ha 0a30BOM ypOBHE
BKJIIOYAIOT cnenuduueckue s yueOHoro npeamera «buonorus» HaydHble 3HaHHS, YMEHHS U CIIOCOObI
JNEHCTBUII 1O OCBOEHUIO, MHTEpHpeTaluy U NpeoOpa3oBaHUIO 3HAHUM, BUIBI JAESITEIBHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHMS W NPHUMEHEHUIO 3HAaHUI B pa3IMYHbIX y4YEOHBIX CHUTyalUsiX, a TaKXKe B
peaNbHBIX KU3HEHHBIX CHUTYallMsIX, CBA3AHHBIX ¢ Ouosorueil. B mporpamMe mpeaMeTHbIE pe3ybTaThl
MPEeICTaBJICHBI 110 TOaM 00yUYeHUSI.

[IpeameTHBIe pe3ysibTaThl OCBOCHHUS ydeOHoro mpenmera «buonorus» ¢ 10 knacce OMTXKHBI
OTpaXKaTh:

c(hOpMHUPOBAHHOCTh, 3HAHUW O MecTe M poJM OWOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B OPMUPOBAHMH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO
MHUPOBO33PEHHUSA, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-OMOJIOrOB B pPa3BUTHE OHOIOTUH,
(GYHKIMOHABHON TPaMOTHOCTH YEJIOBEKA JUIS PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEpKaHUE OMONOTMYECKUX TEPMHHOB M TOHSTHM: >KHM3HB, KIETKa,
opraHu3M, Mmetaboiu3M (OOMEH BeIIeCTB M TMPEBpaIeHHE SHEPIrHH), OMeocTa3 (caMOoperyJsius),
YPOBHEBasi OpPraHM3alUsl >KUBBIX CHUCTEM, CaMOBOCIPOU3BEIECHHE (PENpOLYKLHs), HACIEICTBEHHOCTD,
HU3MEHYHUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaraTb OMOJIOTMYECKHE TeOopuu (KJIETOYHAas, XPOMOCOMHAs, MyTalMOHHAas,
HEHTpalIbHAs I0rMa MOJICKYJIApHO Ouosnorun), 3akousl (I. Mennens, T. Moprana, H. . BaBunosa) u
yueHusl (0 LIeHTpax MHOrooOpasus M HPOUCXOXKJEHUs KyJbTypHbBIX pactenuid H. 1. Basuiosa),
ONPEAENATh T'PAHULIBI UX IPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHHUE BJIaJIeTh METOJaMHU HAyYHOTO TMO3HAHUS B OMOJIOTMU: HAOIIOJIEHHE M OMHCAHUE JKUBBIX
CHUCTEM, TIPOLIECCOB M SBIEHUN, OpraHu3alus U TPOBEACHHE OHOJOTUYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEJIMYMHAMH, 00 bSICHEHUE
MOJIYYEHHBIX pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOpPUH M 3aKOHOB, YMEHHUE JesaTh
BBIBO/IbI Ha OCHOBAHUH MOJYUYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPU3HAKKM BHUPYCOB, KIETOK IPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BEILECTB U



NpEBpalICHUs] HPHEPTUM B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO W HHEPTeTHUYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MEi103a, OIJI0OJOTBOPEHHUS, PA3MHOKEHUS1, THAUBUYAJIbBHOIO PA3BUTHUS OpraHu3Ma
(oHTOTCHE3);

yMEHHUE IPUMEHSThH TOTyYeHHbIC 3HAHUS 11 OObSICHEHUS! OMOJIOTHYECKHUX MPOIECCOB U SIBICHUM,
JUISl TIPUHSTHS MPAKTHYECKUX PEIICHUH B MOBCEIHEBHOM JKM3HU C LIENbI0 o0OecreueHns 0e30MacHOCTH
CBOEr0 3/I0pOBbsi U 3/I0pPOBbsSI OKpPYXAlOLIMX JIOJeH, COONIOAEHUSI HOPM I'PAMOTHOTO IOBEACHUS B
OKpY)XKarolei TpUpOAHOM cpelne, TOHUMAaHUE HEOOXOAMMOCTH HCIIOJB30BAHHS  JIOCTHKEHUU
COBPEMEHHOM OMOIOTUY ¥ OMOTEXHOIOTUH TSl palliOHAIBHOTO MPUPOIONIOIE30BAHHS;

YMEHHUE pellaTh dJIEeMEHTapHbIE TeHETUYECKHEe 3aauyl HA MOHO- U TUTHOPHIHOE CKpEIlMBaHHE,
CIEIUICHHOE HACJEeJI0BaHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKpEIIMBAHHS JUIsl TpeAcKa3zaHus
HacJIeJJOBaHUs TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBIMOJIHSTH JIa0OpaTOpHbIE U MpaKTHUYeCKHe paboThl, COOMI0IaTh MpaBuia npu padbote ¢
y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATHh ¥ HHTEPIPETUPOBATh HH(POpPMALNIO OHOIOTUYECKOTO
COJIep>KaHus, BKIIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHUSA U3 PA3IUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM
uH(popManuy, HAYYHO-TIOMYJISPHBIE MaTEPHaJbl), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
Ouosoruu, MeTUIMHE, OMOTEXHOJIOT U H;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLICHHS, 000011as OMOTOTUYECKYIO
UH(GOPMAIIKIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BATh OHITUHHBIN anmnapaTr OMOJIOTHH.

[IpeameTHBIE pe3ysbTaThl OCBOCHHUS ydeOHOro mpenmera «buonmorus» ¢ 11 knacce IOMKHBI
OTpaxatb:

c(OpMHUPOBAHHOCTb 3HAHUH O MeCTe M pPOJM OHOJOTMH B CHCTEME HAy4YHOIO 3HaHUSA
€CTECTBCHHBIX HayK, B (JOPMUPOBAHMHM COBPEMEHHOUN €CTECTBEHHO-HAYYHON KapTUHBI MHUpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE POCCHHUCKUX U 3apyOCIKHBIX YUEHBIX-OMOJOrOB B pPa3BUTHE OHOIOTHUH,
(GYHKIIMOHATBEHOW TPaMOTHOCTH YEJIOBEKA JJIs PEIICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBaTh COJICPKAHUE OMOJIOTMYECKUX TEPMHHOB W TOHATHUW: B, TOIMYJISIUA,
reHO(OH I, DBOJIONUSA, IBIXKYIIHE CHIJIBI ((PaKTOpPBI) HSBOJIOIHMH, MPUCITOCOOIEHHOCTh OPTaHU3MOB,
BHJ1000pa30BaHKe, SKOJOTHUYECKUE (DAKTOPHI, IKOCUCTEMA, TPOAYIICHThI, KOHCYMEHTBI, PEAYLICHTHI, 1IN
MIUTAHUs, YKOJIOTHYECKasl MUpaMuia, OMOreorieHo3, onocdepa;

yMEHHUE H3Nlarath OMOJIOTHYECKHe TeopuH (dBOJIoIMOHHAas Teopus Y. JlapBuHa, CUHTETHYECKas
TEOpHUsl HBOJIIOIMM), 3aKOHBI M 3aKOHOMEpHOCTU (3apojsimieBoro cxoacrsa K. M. bapa, uepenosanus
TJIaBHBIX HampaBieHul u myTen sBomtonun A. H. CeBepioBa, yuenus o ouocdepe B. M. Bepnaackoro),
OTIPEICTATh TPAHUIIBI UX IPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIaJCTh METOJaMH HAy4YHOT'O MO3HAHUS B OWOJOTWU: HAOJIIOJICHUE W OTHCAHHUE JKUBBIX
CHUCTEM, TIPOILIECCOB M SIBJICHUW, OpraHU3alUs M TMPOBEICHHE OUOJIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBUKEHHUE TUIMOTE3bl, BBIABICHUE 3aBHCUMOCTH MEXKIYy HCCIEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPHl U 3aKOHOB, YMEHHUE JeNaTh
BBIBO/Ibl HA OCHOBAHUU IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX OOBEKTOB: BHUJIOB,
MNOMYJISIUA, TPOIYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTCOLIEHO30B M HKOCHUCTEM, OCOOCHHOCTHU
IPOLIECCOB:  HACIEACTBEHHOW  W3MEHUYUMBOCTH,  €CTECTBEHHOro  oTOopa,  BHI000pa30oBaHuS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JEUCTBUS HSKOJOTHYECKHX (DAaKTOPOB HAa OpraHU3MBI, IEpeHoca
BEIIECTB W IIOTOKA JHEPTrUM B HKOCHUCTEMax, AHTPOIOTEHHBIX M3MEHEHHWW B HSKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOTEOXMMHUUYECKUX LIUKIIOB B Orocdepe;

yMEHHUE IPUMEHATH NONy4YEeHHBIC 3HAHUS AJIs1 00BSCHEHHS OMOJIOTHYECKUX MPOIECCOB U SBICHUH,
JUTSL TIPUHSATHSI IPAKTHYECKUX PELICHU B MOBCEIHEBHOH JKM3HH C LIENbI0 oOecrieueHus 0e30MacHOCTH
CBOET0 3/I0pPOBbsl M 3/I0POBbsSI OKpPYXAlOMIMX JFOJeH, COOMIOACHHSI HOPM TI'PAaMOTHOTO IOBEACHUS B
OKpY)XKaroliei TpUpOAHON cpele, TMOHMMaHHE HEOOXOJMMOCTH  WCIOJB30BAHUS  JOCTHKCHUIH
COBPEMEHHOI OMOJIOTHH /JIs1 pallMOHAIBHOTO MPUPOJIOIIOIb30BAHMUS;

YMEHHE pelllaTh 3JIEeMEHTapHble OMOJIOTHYECKUE 3a]Ja4H, COCTABISATh CXEMbI IEPEHOCA BELIECTB U
SHEPTHH B dKOCHCTEMax (L[EMU MUTAHUSA);



YMEHHE BBINOIHATh J1a00pAaTOPHbIE U MpaKTHUYECKHe paboThl, COOJI0IaTh IpaBuia Ipu padbote ¢
y4eOHBIM U JIa0OPATOPHBIM 000PYIOBAHHUEM;

YyMEHHE KPUTHYECKH OIEHUBATh M HMHTEPIPETUPOBATh HH(POpPMANHMIO OHOJIOTHYIECKOTO
CoJiep KaHUs, BKIIOYAIONIYIO0 TMCEBIOHAYYHbIC 3HAHHS W3 Pa3IUYHBIX MCTOYHHKOB (CPEICTBA MacCOBOM
UHPOpPMALMY, HAYYHO-NOMYJISIPHBIE MaTepHalbl), pPacCMaTpUBaTh TJIOOATBHBIE HKOJOTHUECKHUE
po0GsIeMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO IMO3UIINIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIE COOOIIEHUs, 00001ast OMOTOTHIECKYIO
MHPOPMALINIO U3 HECKOJIBKUX UCTOUHUKOB, 'PAMOTHO HCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.



IV. TEMATHYECKOE INTAHUPOBAHUE

10 KITACC
Ne Tema Bcero yacos IIporpammHoe coxepkanue OcHOBHBIE BH/IbI DJIeKTPOHHBbIE
n/n Bcero | KP | IIP AeSITeILHOCTH 00y4aI0IMXCH (uudposbie)
oOpa3oBaTe/ibHbIE
pecypchbl
1 buonorus kak Hayka 2 0.5 | buonorus kak Hayka. CBs3b Packpvisams conepxanne bubnuoreka [JOK

OuoJI0ruu ¢ 001IECTBEHHBIMH,
TEXHUYECKUMHU U IPYTUMU
€CTECTBCHHBIMU HAYKaMH,
duiocodueil, ATUKOH,
ACTETHKOM U npaBoMm. Poib
OuoJioru B pOpMHPOBAHHUH
COBPEMEHHOW HAYYHOUI
KapTuHBI Mupa. Cuctema
OHOJIOrHYECKUX HaYK.
Metoabl MO3HAHUS )KUBOU
npupo bl (HabmroieHue,
OKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kilaccu(uKanus,

TEPMHHOB U TIOHATUI: HAYYHOE
MHUPOBO33pEHUE, HAYYHAS
KapTHHA MUpPA, HAYYHBIH METOI,
TUIIOTE3a, TCOPHSI, METOIBI
UCCIICIOBAHUSI.
Xapaxmepu3oseams OGMOIOTUIO
KaK HayKy, €€ MECTO U POJIb
Cpelu APYTUX eCTECTBEHHBIX
HayK.

Ilepeuucnams pasnensl
OMOJIOTHH B COOTBETCTBHUE C
00BEKTaMU U3YUCHHUS.
Ha3zvisams BaxxHelme oTpaciu

MOJICTTUPOBAHUE, OMOJIOTHYECKUX 3HAHUN U
CTaTHCTUYECKas 00padoTKa 3aJ1a4M, CTOSIIHNE Mepe/I
JTAHHBIX). ounonorunet XXI B.

https://m.edsoo.ru/7{41¢292

JKuBEIE CHCTEMBI M UX
OopraHu3aIus.
KonTpoabnas padora
Nel o Teme «BxoaHoit
KOHTPOJIb)»

’Kusbie cuctemsl
(buocucTeMbl) KaK IpeaAMET
uzydenus ouonoruu. Otinnuue
JKUBBIX CUCTEM OT
HEOPraHWY€eCKON IPUPOIbIL.
CBoiicTBa OMOCUCTEM M UX
pasHooOpaszue. YpoBHU
OpraHu3aIuiu OMOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIH,
TKaHEBBI, OPraHU3MEHHBIN,
MOMYJISIITUOHHO-BUTOBOH,
3KOCHCTEMHBIN

Packpvisams conepxanue
TEPMHUHOB U TIOHATHI: CUCTEMA,
Ouoyiornyeckas CUCTeMa,
AJIEMEHTBI CUCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOMCTBA JKHBBIX
CHCTEM, OOMEH BEIICCTB,
Pa3MHOKEHHE, POCT, pa3BUTHE,
HACJICJICTBCHHOCTD,
W3MEHYUBOCTD, Pa3IpaKuMOCTh,
SHEPro3aBUCUMOCTD, YPOBHH
OpraHHU3aIH KU3HU
(buocucrem).

bu6nmunorexa [IOK
https://m.edsoo.ru/7{41¢292
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(OuoreoneHOTUYECKUI),
O6urochepHBbIi.

Xapaxmepu306ame TPUHLUIIBI
opraHu3anuyu OuocHcTeM:
OTKPLITOCTb, BLICOKAs
YOnopsaa0o4€HHOCTD,

CaMOpEryJISLUsl, UEPAPXUYHOCTD.

Ilepeuucnams yHUBEpCATbHBIC
CBOWCTBA )KUBOTO: €JIHHCTBO
XHUMHUYECKOTO COCTaBa,
pa3apakuMOCTh, ABIKEHUE,
rOMeoCTa3, pocT U Pa3BUTHE,
HACJIeJICTBEHHOCTb,
U3MEHYHBOCTb, SBOJIOLIHS
(mpucniocobieHne K
U3MEHSIOIINUMCS YCIIOBUSIM).
IIpusooums npumMepbl
OMOoCUCTEM PA3HOTO YPOBHS
OpTaHU3aINH U CPAaBHUBATh
IPOSIBJICHUSI CBOWCTB KUBOTO HA
pa3HBIX YPOBHSIX.

XUMHUYECKUU COCTaB U
CTPOEHHUE KIIETKH

XUMHYECKHUI COCTaB KICTKH.
XUMHUYECKHUE PIICMEHTHI:
MaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThI. Boaa n
MUHEpPaJIbHbIE BEIIECTBA.
OyHKIWY BOJBI U
MUHEpaJIbHBIX BEIIECTB B
kietke. [lognepxxanue
OCMOTHYECKOro OanaHca.
IuTonorus — Hayka O KJIETKE.
Knerounas Teopust — mpumep
B3aUMOJICHCTBUS UJIEU U

(1)aKTOB B HAYYHOM IIO3HAHUMU.

MeTo 11 H3y4eHUS KIETKH.
Knetka xak nieoctHas sKxuBas
cuctema. O01Me NpU3HAKU

KJIETOK: 3aMKHYTasl HapyKHas

Packpvisame conepxanue
TEPMHUHOB U IOHATHIH:
3JICMCHTHI-OHOT €HBI,
MaKpO3JIEMEHTBI, MUKPOAJI
MEHTBI; MUHEPaJIbHbIE BELIECTBA,
MOJIEKYJIa BOJbI KaK JUIIOJIb,
BOJIOPOJIHBIE CBSI3H;
ruApopuIbHbIE U TUIPO(HOOHbIE
BEIECTBA.

Llokaszvieams €IUHCTBO
AJIEMEHTHOT'O COCTaBa KaK OJIHO
13 CBOMCTB KMBOTO.
Pacnpeoenams xummnueckue
AJIEMEHTHI IO TPYTINaM B
3aBHCHUMOCTH OT
KOJIMYE€CTBEHHOTO
IIPEICTaBUTENILCTBA B

bub6mmotexa [IOK
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meMmOpana, mojekyinsl JJHK
KaK FT€HeTUYECKHI anmnapar,
CUCTEeMa CHHTe3a Oelka.
TpaHcnopT BEIIECTB B KIETKE.

OpraHu3Me; XapakTepu30BaTh
POJIb OT/IENBbHBIX 3JIEMEHTOB.
Buviagnams cBSI3b MEXIY
COCTAaBOM, CTPOEHHUEM MOJIEKYJIbI
XMMHUYECKOIO COEIMHEHUS U €r0
(GYHKIMSIMH B KJIETKE

KuzuenesarenbHOCTD
KJICTKH.
KonTpoabHnas padora
Ne2 mo Temam
«buoJjiornsa Kaxk
HayKka», «KuBble
CHCTEMBI M HX
OpraHu3anms»,
«XHNMHYECKHUH COCTAB
U CTPOEHHUE KJIETKH»

OOMeH BEIECTB, UIIH
MeTa00I13M. ACCHUMUISAIIHAS
(rutacTuueckuit oOMeH) u
JTIUCCUMUIISIITUS
(aHepreTuyeckuii 0OMeH) — JBe
CTOPOHBI €IMHOTO TpoIecca
MeTtabonu3ma. Ponb 3ak0HOB
COXpaHCHHMSI BEIIECTB U
SHEPTrUH B TOHUMAaHUHU
MeTabomu3ma.

Tuner 0OMeHa BEIIECTB:
aBTOTPOQHBIN U
retepoTpodHbIid. Poib
(dbepMeHTOB B OOMEHE BEIIICCTB
U TIPEBPAIICHUH YHEPTHH B
KIICTKE.

doToCcHUHTE3. XEMOCHUHTES.
OPPeKTUBHOCTD
SHEPTreTHYECKOro OOMEHa.
[Ipodunakruka
pactpoCTpaHEHUS] BUPYCHBIX
3a00eBaHMM

Packpuvisams conepxanme
TEPMHHOB U TIOHITUN: OOMEH
BEIIECTB U MIPEeBpalllEHUE
sHEpTHH (MeTaboJIH3M),
ACCUMISIIHS, TUTACTUICCKUIM
0OMEH, TUCCHMUIIIS,
SHepreTUyeckuii oomMeH, Gporo-
cuHTE3, GOTOIHU3,
dochopuinpoBaHue, NIEPECHOCHK
MPOTOHOB, XEMOCUHTE3.
Onucwieams POTOCUHTES,
MPOIIECCHI, TPOTEKAIOIIHE B
CBETOBOM U TEMHOBOM (a3ze.
Buvisgnsams IpUaUHHO-
CJICJICTBEHHBIC CBSI3H MEKIY
MOTJIOIIEHUEM COTHEYHOM
SHEPTUU XJIOPOPHUIIOM U
cuHTe30M Mosiekys ATO.
CpasHusamsv UCXOIHbIE
BEIECTBA, KOHEYHBIE TTPOTYKTHI
Y YCIIOBHS POTCKAHUS PEaKIIUN
CBETOBOM U TEMHOBOH (a3bl
¢doTocuHTE3A.

Cpasnusamsb PoTOCUHTES U
XEMOCHHTES.

Oyenusams 3HAYCHUE
(doTOCHHTE3a U XEMOCHHTE3a JISI
KU3HU Ha 3eMJie

bubnnotexa IIOK
https://m.edsoo.ru/7{41c292

Pasmuoxxenune n
VHJIMBUIyaJIbHOE

KneTounbrid MUK, UK
JKU3HECHHBIN ITUKII KJIETKH.

PaCKpbl(?amb COACPIKAHUC
TCPMHUHOB U MMOHSATHMH:

bu6nmmorexa [IOK
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Pa3sBUTHUEC OpTaHNU3MOB

[MuTonoruyeckrue OCHOBBI
Pa3MHOXKEHUSI U
WHANBUAYAIBHOTO Pa3BUTHS
OpraHu3MOB.

DopMBbI pa3sMHOKEHUS
OpraHu3MoB: Oecronoe u
nosioBoe. Buspl 6ecnomnoro
Pa3MHOXEHHUS: eIeHNe
HaJBOE€, IOUYKOBAHUE OJIHO- U
MHOTOKJIETOYHBIX,
cropooOpa3oBaHue,
BEreTaTUBHOE Pa3MHOXKEHHE.
HckyccTBEeHHOE KIIOHHPOBaHUE
OpraHU3MOB, €r0 3HAUCHUE NS
CEJIEKIUH.

ITonoBoe pa3MHO)KEHUE, €T0
OTINYMSL OT 6ECIIOJIOTO.
O110/10TBOpPEHUE.
[TapTenorenes.
NunuBuayanpHOE pa3BUTHE
(oHTOTEHE3). DMOPHOHATIEHOE
pa3Butue (3MOpHOTEeHE3).
Drarbl SMOPHUOHATBEHOTO
pa3BUTHUS Y TO3BOHOYHBIX
YKUBOTHBIX: POOJICHUE,
racTpyJislus, OpPraHOTeHe3.
[TocTamOpuoHanbHOE
pazButure. Tunsl
MOCTAMOPHUOHATBHOTO
pa3BUTHUS: TIPSIMOE, HETIPSIMOE
(JIMYMHOYHOE)

KJIETOYHBIN ITUKJI, UHTepPa3a,
peayIUIMKaIsI, XpOMOCOMa,
KapUOTHII, TallJIOUIHbIN,
JUTIIOUTHBIN XpOMOCOMHBIN
HA0Op, XPOMATHIBI.
Onucwiéams XKU3HEHHBIN UK
KJICTKH; TIEPEUUCIISTh U
XapaKTEepPU30BaTh IEPUOIBI
KJIETOYHOTO 1IMKJIa, CPABHUBATh
UX MEX]y COOOH.

Onucvieams CTpOEHUE
XpPOMOCOM, KApUOTHUIIOB
OpraHu3MOB, CPABHUBATh
XPOMOCOMHBIE HAOOPBI KJIETOK
Packpvieams conepxanue
TEPMHUHOB U TTOHSATUI: MUTO3,
Melio03; ux ctaauu: npodasa,
MmeTadasa, anadasa, Tenodasa.
Cpasnueams cTaguy MUTO3a. U
Meio3a

Paznuuams Ha MuKpomnpenapaTax
Y PUCYHKaX CTaJIMM MHUTO3A.
Packpvieams 6noI0rnYeCcKuii
CMBICJI MUTO3a

HacaenctseHHoCTh U
HN3MCHYUBOCTH
OpraHUu3MOB

[IpenmeT u 3aja4M TEHETUKHU.
Hctopus pa3BUTHS T€HETUKH.
Ponp nimronorun u

SMOPHUOJIOTUH B CTAHOBJICHUH

Packpvieams conepxanue
TEPMHUHOB U TIOHSTHIL: TEH,
I€HOM, T€HOTHI, ()EHOTHII,
XPOMOCOMBI, aJIJI€IbHbBIE TEHBI

Bubmnotexa IJOK
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reHetuku. Bxnaa poccuiickux
1 3apyOCKHBIX YUEHBIX B
pa3BUTHE T€HETUKU. MeToabl
reHeTuk OCHOBHBIE
T€HETUYECKHUE TIOHATHS.
I'emeTnueckast CHMBOJIHKA,
HCIOJIb3yeMasl B CXeMax
CKpEIIMBaHUM.
LluToreneTnyeckmue OCHOBBI
JUTUOPHUIHOTO CKPEUIMBAHMUSL.
Ananusupyrouiee
CKpELLMBAaHUE.

XpoMocomHas Teopust
HACJIEJICTBEHHOCTH.
I'eneTnyecKue KapThl.
I'eneruka nona. XpoMoCcoMHOE
OIpeJIeIEHUE M0A..
N3menuuBocTs. Buasl
U3MEHUYHUBOCTH:
HEHACJEJACTBEHHAs U
HaclieCTBeHHas. Poiib cpenbl B
HeHacJIeICTBEHHON
W3MEHYUBOCTH. TPU3HAKH U UX
HOpMa peaKIHu.

. 'enerunka yenoseka.
Kapuorum yenosexa.
OCHOBHBIE METO/bl TEHETHUKH
YeJI0BeKa.

3HaYeHue MEJULIMHCKON
TE€HETUKH B MPEIOTBPALLICHUN
Y JI€YEHUH T€HETHYECKHUX
3a00J1€BaHUI YEIOBEKA.

(amrenu), TOMO3HUTOTA,
reTepo3uroTa, JOMUHAHTHBIN
MpuU3HaK (TeH), pelecCuBbIn
MpU3HAK (T€H), YhCcTas JUHUA,
THOpHI.

llepeuucname n
XapaKTEePU30BaTh METOIbI
T€HETUKH: THOPHUIO0TOTHIECKHM,
IUTOTCHETHUECKUH,
MOJIEKYJISIPHO-T€HETHUECKU;
JIOMUHAHTHBIE U PELIECCUBHBIC
MPU3HAKU PACTEHUI U
JKUBOTHBIX.

Tlonv306amubcsi reHETUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKON
JUIS 3aITMCH T'€HOTUITMYESCKUX
CXEM CKpEIIMBaHUS
Packpvisams conepxanne
TEPMHUHOB Y TIOHSTHUI: KAPUOTHUII
YyeJI0BeKa, IIUTOTCHETHUECKUM
METOJ, FTCHEaIOTUYECCKUNH METO/,
POAOCIOBHBIC, OITM3HETIOBBIN
METO/I, HACJI€ICTBEHHBIE
0oJie3HU: (MOHOTEHHBIE, C
HACJICACTBCHHOM
MIPEAPACTIONOKEHHOCTHIO,
XPOMOCOMHBIE), MEJTUKO-
FeHETUYECKOE
KOHCYJIbTUPOBaHUE.
Ilepeuucnsims 0COOEHHOCTH
W3YUYCHUS TEHETUKH YEJIOBEKA;
MIPUBOIUTH IPUMEPHI
HACJIEICTBEHHBIX 00JIe3HEH
YeJI0BeKa, XapaKTepru30BaTh
METO/Ibl UX MPOUIAKTUKH;
000CHOBBIBATH 3HAUCHUE




MEIUKO- T€HETUYECKOTO
KOHCYJIbTHPOBAHUSI.

Buisisnsims 1 cpaBHUBATh MEXKTY
co00ii TOMUHAHTHEIC U
peliecCUBHBIC TTPU3HAKU
YyeJI0BEeKa.

Cocmasnsims ¥ aHATU3UPOBAThH
POJIOCIIOBHBIC YEIIOBEKA

Cenekiusi OpraHu3MOB.
OCHOBEI
OMOTEXHOJIOTUN

Ceneknus Kak HayKa u
npoiiecc. 3apoKJIeHue
CEJIEKIINH U TOMECTUKAIIHSI.
VYyenue H. 1. BaBunosa o
[EHTpaX MPOUCXOXKICHUS 1
MHOT000pa3us KyJIbTypHBIX
pactenuii. [{leHTpsI
MPOUCXOKACHUS TOMAITHUX
*kuBOTHBIX. CopT, mopoa,
[ITaMM.

CoBpeMEHHBIE METOIbI
cenekiuu. Jloctuxenus
CEeJIeKIINYU PaCTECHUN,
JKUBOTHBIX U
MHUKPOOPTaHU3MOB.
buoTtexHo0rus Kak oTpacib
pOU3BOJICTBA. | eHHas
nHxeHepusa. Knonuposanue
BBICOKOTIPOIy KTUBHBIX
CEIIbCKOXO035MCTBEHHBIX
OpPraHU3MOB. JKOJIOTUYECKHUE U
strueckue mpodiemsl. MO —
TE€HETUYECKU

Mo (ULIPOBaHHbIE
OpraHU3MBI.

Packpvisams conepxxanue
TEPMUHOB U NOHATUI: CEIEKLIHUS,
COpT, MOPOJa, ITaMM,
JIOMECTUKAIIHS, WU
OJIOMAIlTHUBAHUE, IIEHTPHI
MHOT'000pa3us u
MIPOUCXOKACHUS KYJIbTYPHBIX
pacTEeHUH U )KUBOTHBIX,
rudOpuaIn3aIs, UCKYCCTBEHHBIN
oTOop.

Ha3zvieamo u cpasnusamo
OCHOBHBI€ 3TaIbl Pa3BUTHUS
CEJICKLUH.

H3znaeams yuenue H. N.
Basunosa o neHTpax
MIPOUCXOKACHUS KyJIbTYPHBIX
pacTeHuii; pasiuyams UEHTPHI HA
KapTe MUpa, C8:A3b16aMmb UX
MECTOMOJIOKEHHUE C OYaraMu
BO3HUKHOBEHHS IPEBHEUIIINX
[IUBUJIN3ALIN.

bu6nmunorexa [IOK
https://m.edsoo.ru/7{41¢292

PesepBHoe Bpemsi.
KonTtpoabHas padora
Ne3 «KoHTpoab
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11 KITIACC

Ne Tema Bcero yacos IIporpammHuoe coaep:;kanne | OCHOBHBbIC BUABI JeATEJIBHOCTH | JJIeKTPOHHBIE (U poBbIE)
n/n Bcero | KP | ITP o0yuyarumuxcs oOpa3oBaTe/ibHbIE pecypchl
1 OBOITIOIMOHHASA 9 1 1 | [Ipennochliku BOBHUKHOBEHUS | Packpwieams colepKaHuE bubnuorexa [JOK
ouosorus. ABOJTIOIIMOHHON TEOPHUH. TEPMUHOB W TIOHATHI: 3BoJIFOIMsA, | https://m.edsoo.ru/7f41cc74
Kountpoabnas padora DBOJIIOIIMOHHAS TEOPUs U €& nepexoaHbie (opMBHl,
Nel mo Teme MecTo B Ononoruu. Bnusuue (UITOreHETHYECKHE PSIIbI, BUIBI-
«BXx0aHO# KOHTPOJIb)» SBOJIIOMOHHOW TEOPUU Ha SHJIEMUKHU, BUABI-PEIUKTHI, 3aKOH
pasBHUTHE OMOJIOTHH U JPYTUX | 3apOBIIIEBOrO CXO/CTBA,
HayK. OMOreHeTUYECKUH 3aKOH,
CBuzeTenbCcTBa 3BOJIOLMH. FOMOJIOTUYHBIE U aHAJIOTUYHbIE
Cunretnyeckas TeOpus OpTraHbl, pyAUMEHTapPHBIC OPTaHBI,
sBoJrornn (CTO) u eé aTaBU3MBI.
OCHOBHBIE TTOJIOKEHHUS. Ilepeuucnsams OCHOBHBIE ITAIIbI
Muxkpospontonus. [lonynsdmnus | pa3BUTUS 3BOTIOIUOHHON TEOPHUH.
KaK eMHUIA BUJIa U Xapaxkmepuzosamsb METOIbI
SBOJIOLIUH. M3YUYEHUS IBOJIOLNU:
[TomynsimoHHBIC BOJTHBI U NaJ€OHTOJIOTUIECKUH,
npeiid renos. M3omsuus u Ouoreorpaguueckui,
MUTpaIusl. SMOPHUOJIOTUYECKUA,
ITpucnocobaeHHOCTD CPaBHUTEIIBHO-AaHATOMUYECKUH,
OpPraHM3MOB KaK pe3yJbTaT MOJIEKYJISIPHO-OMOXUMUYECKUMN.
sBoIOnMK. Bun n IIpusooums ipuMepbl
BUJ000pa3oBanue. Kpurepuu | nepexoaHsix GopMm OpraHu3MOB,
BH1a. MakposBouronusi. (bunoreHeTHYECKUX PAIOB.
[Iporpeccupyrorias Ilpusooumv GopMyITHMPOBKHU
crenuanu3anus. AfanTuBHas | 3aKOHOB OMOI€HETUYECKOro U
paauanus. 3apOBIIIEBOI0 CXOCTBA
2 Bo3HukHOBEHUE U 9 1 | 0.5 | JoHnayuHble npeacTaBieHusi o | Packpulieams COAEpKaHUE bubnuorexa [JOK

Pa3BUTHE KU3HU HA
3emite.

KountpoabHas padora
Ne2 o remam
«IBOJIONMOHHAS
OMOJIOT U,

3apoxAeHUY ku3HU. HayuHnble
TUIOTE3bl BOSHUKHOBEHUS
KHM3HM Ha 3emuie: abuoreHes u
na”crnepmus. Pa3sutue xu3Hu
Ha 3eMJie 1o 3paM U
epHoJIaM..

TEPMUHOB U IIOHATHI:
KpeannoHn3M, a0UOTeHE3,
BHUTAJIN3M, ITAHCIICPMHUSI, ONOTI033,
KOAIepBaThl, TPOOUOHTHI,
CUMOMOTEHES.
Xapaxkmepuz08amv METOJIbI

https://m.edsoo.ru/7{41cc74
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«Bo3HUKHOBEeHME U
pa3BUTHE KU3HHU HA
3emie»

XapakTepucTHKa KIinMaTta u
re0JIOTHYECKUX MPOLECCOB.
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTENBHOTO U 5KUBOTHOTO
Mupa. ApoMopdo3sl y
pacTeHui U KUBOTHBIX.
Cucrema opraHu4ecKkoro Mupa
KaK OTpaK€HHUE 3BOJIOLUH.
OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIBI OPraHU3MOB.
DBOJIIOIHS YeTTOBEKa.
HacnenctBennas
U3MEHYUBOCTh U
€CTECTBEHHBII 0TOOD.
YenoBeueckue pacsl.
OcHoBHbIE 00JIbILINE PACHI.
EnuHCTBO UenoBevyeckux pac.
Kputnka pacusma.

W3Y4YEHUS UCTOPUYECKOTO
IPOLLIOro 3eMJIN.

Ilepeuucnsams OCHOBHBIE ATAIIbI
XUMHUYECKON 1 OMOJIOTMYECKOM
3BOJIIOLINH.

H3znazams conepkanue TUIIOTE3 U
TEOPHi BOBHUKHOBEHUS KU3HU Ha
3emite (KpealmoHu3Ma,
CaMOIIPOU3BOJIBHOTO 3aPOKICHUS
(CIoHTaHHOTO), TAHCTIEPMUU,
runore3sl PHK-mupa).
Onucwieams >xcriepumenTsI C.
Munnepa u

I'. FOpu no nony4deHuro
OpPTraHNYECKHUX BEUIECTB U3
HEOPraHUYECKUX IIyTEM
aOMOreHHOI0 CUHTE3a

Opranu3msl U
OKpYy>Karolias cpena

DKoJIOrus Kak HayKa. 3ajauu
1 pa3aenbl SKOIOTuU. MeTo bl
9KOJIOTUYECKUX
HCCIIEJOBAaHUN.
DKOJIOTHYECKOE
MHUPOBO33pEHHE COBPEMEHHOTO
YeJIoBeKa.

Cpenbl 00UTaHUSI OPraHU3MOB:
BOJ[HAsl, HA3€MHO-BO3/yIHAs,
MMOYBEHHAS,
BHYTPHUOPraHU3MEHHASI.
Dkosnorudeckue GpakTopsl.
Knaccudukanms
HKOJIOTHYECKUX (PaKTOPOB:
abnoTHYecKre, OMOTUYECKUE U
aHTpomnoreHHele. JleiicTBre
IKOJIOTHYECKHUX (PaKTOPOB HA
OpraHU3MBbl.

Packpvisams conepxanue
TEPMHUHOB U TIOHATUM: DKOJIOTHS,
IIOJICBBIC HAOIIOICHUS,
SKCTIEPUMEHTBI, MOHUTOPUHT
OKPYKaroIIEN Cpebl,
MOJIETIMPOBAHUE, FKOJIOTUUECKOE
MHUPOBO33pEHHE.

Ilepeuucname 3a1a4n HKOJIOTUH,
€€ paszeiibl U CB3U C IPyTUMHU
HayKaMH.

Xapaxmepuzoeams METObI
9KOJIOTUYECKUX HCCIIEI0OBaHUN
Packpvisams conepxanue
TEpPMHUHOB U MIOHATHI: cpeaa
0OHMTaHHsA, DKOJIOTHYECKHUE
(hakTOpBI, OMOIOTUYECKUI
ONTHUMYM, OTPaHUYMBAIOIINI
(mumuTHpYOmUA) hakTop.

Bbubmnotexa IJOK
https://m.edsoo.ru/7{41cc74
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Xapaxmepuzoeams yCIOBUS Cpel
oOWTaHUS OPTaHU3MOB;
KJIaCCHU(UITUPOBATH U
XapaKTepU30BaTh SKOJIOTUIECKUE
(akTophl: abMOTHYECKHUE,
OMOTUYECKUE M aHTPOIIOTCHHBIC.
Onucvieams neiicTBre
9KOJIOTHYECKHUX (PaKTOPOB HA
OpTaHU3MBIL.

Xapaxmepuzo6amb 0COOEHHOCTH
CTPOCHUS M KUZHECATSIHEHOCTH
pacTeHH U KUBOTHBIX Pa3HBIX
cpen oouTaHus

Coo01ecTBa u
3KOJIOTUYECKHUE
CHUCTEMBI

0,5

Co00111ecTBO OPraHU3MOB —
ounoreHo3. CTpyKTyphI
OuoleHo03a: BUIOBAs,
MPOCTPAHCTBEHHAS,
Tpouueckas (muieBas).
Bunwi-nomuHanTel. CBsI3U B
OHOIICHO3E.
OKOJIOTHYECKHE CHCTECMBI
(3xocucremsl). Kpyrosopor
BEIIECTB U MOTOK YHEPTHUU B
skocucreMe. Tpoduueckue
(muIIeBBIC) YPOBHU
skocucreMsl. [Ipuponnsie
SKOCHUCTEMEL. .

Packpvisams conepxanue
TEPMHUHOB U TIOHATHIA: OMOIICHO3,
9KOCHCTEMA, OUOTEOIICHO3, BUIbI-
JIOMHHAHTBI, IKOJIOTHYECKAs
HUIIIA.

Xapaxmepuzosams OHOLIEHO3
(coo0b1ecTBO), €T0 BUIOBYIO,
MPOCTPAHCTBEHHYIO U
TPO(PHUECKYIO CTPYKTYPHI.
Ob6vscHaAmMb POTH KOMIIOHEHTOB
OMOIICHO32 B TIO/IJIEPIKAHUU €T0
CTPYKTYPBI U CYIIECTBOBAHHS Ha
OIIPENEIEHHON TEPPUTOPHUH.
Obvsacuams OUOTOTHYECKUI
CMBICT SIPYCHOCTH M JINCTOBOKH
MO3aHKH.

Cpasnueams KOMIIOHEHTBI
OMOIICHO30B, UX BHJIOBYIO,
MPOCTPAHCTBCHHYIO U

TPO(UYECKYIO CTPYKTYPBI, CBSA3H
MEXAY OpraHu3Mam

bu6nunorexa [IOK
https://m.edsoo.ru/7{41cc74

PesepBHOE Bpems.
KonTpoabHas padora

bu6nmunorexa [IOK
https://m.edsoo.ru/7{41cc74
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Ne3 «KoHTpoJab
3HAHMI 110
H3y4YeHHBIM TeMaM 3a
rom»

OBUIEE KOJIMYECTBO
YACOB IIO
IMPOT'PAMME
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