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IlossicHUTEILHAA 3aTUCKa

[Ipu pa3paboTke mporpamMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIPEICIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus ydeOHoro mnpenmera «buosiorus» cocraBuim:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, MOJOXEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOM MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O 1eNix, 00 oluieil ctpareruu oOydeHus,
BOCIIUTAaHUSI M PA3BUTHS OOYYAlOIIUMXCA CpeICTBAMH Y4eOHOro mpenmera «buomorus»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
pa3zenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3yYCHHs Y4eOHOTO MarepHaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON JIEATEIbHOCTH/y4eOHbBIX NeUCTBUN 00YJarOIIUXCS 110
OCBOEHHUIO COJIEpKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30Bblif YpOBEHb) peann30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHHM Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HANPaBIEHHOCTh HA PAa3BUTHE 3HAHM, CBSI3aHHBIX C (OPMHPOBAHHMEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeJCTaBIeHUH O 370pOBOM o0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IloaTomy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HaHWUI O CTPOEHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YKCIe: TPOGUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIBHOCTH 4YEIIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJIEHHE BHHUMAHMS K MPUKIATHOW HAIMPaBICHHOCTH y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHsI YCIOBUH UIS pEIICHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJFHOTO OMOIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AJaNTHPOBAThCI K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHHsS 3aHMMaeT BakHoe Mecto. OHa
obOecrieunBaeT (GoOpMHUpPOBaHUE y OOYUAIOIMIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHpAa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOJIE, e€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLAHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dbopmupoBaHus (YHKIIMOHATHHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0e€30macHOro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHUBOU MPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHwe OWONOTHS UMEET TaKXKe /s PEIIeHUs BOCIUTATENBHBIX H
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, cColManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet YCIIOBUS TUTST (dhopMupoBaHHUS UHTEIJICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIMOHHBIX HABBIKOB, 3CTETHUECKON KYIbTYpPbI, CIOCOOCTBYET
WMHTETpaIMi OUOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBaHHbIe MOJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO



npenMera «bUOIIOTHS» COCTaBWIIM OCHOBY JJisl OMNpEACNieHUs TOIXOJ0B K OTOOpy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameta «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaOIIUECs JOJIKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepwaia B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMM. B COOTBETCTBMHM C 3THUM B
CTPYKType y4deOHOro mnpenmera «buonorus» BBIIEIEHBI CIENYIONINE COJAepKaTeIbHble JINHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIQJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HCHHBIX TTPOOJICM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
00ecreunBaeTCs peleHrueM CIAeAYIOMMX 3a/1a4u:

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUiiaX, CIYKalUX OCHOBOW ISl (pOPMHUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOIO MO3HAHUf,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHHY;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBNIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHOM TIpPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHHe y OOYYarONIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS YEIOBEKOM J>KHUBOW MPUPOIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM MPU TPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWM JIJIsl TOBBIIIICHUS YPOBHSI DKOJOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKM3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOISIIMM B COCTaB IpeIMETHOW oO0iactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi Ononoruy Ha 6a30BOM YPOBHE CPEIHET0 OO0IIero 0Opa3oBaHUs OTBOJAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



Conepxanue 00ydeHHs
10 xnacc

Tema 1. buosiorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduel, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(dbopMHpOBaHNN COBPEMEHHON HaYy4YHOU KapTHHBI Mupa. CuctemMa OMOIOTHIECKUX HAYK.

Mertonbl 03HAHUSA )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONUCaHUE, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JleMoHCTpamuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon nu @. Kpuk.

TaGnuubl 1 cxembl: «MeTo/bl TO3HAHUS JKUBOW IPUPOIBD».

JlaGopaTopHbie U IPaKTUYECKUE PAOOTHI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB IPU H3YYEHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. J)KuBble cuCTeMBbI M UX OpraHU3aLUs.

XKuseie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Owonoruu. OTianume >KHUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpolicTBa OuwocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHU3MEHHBIH,  MOMYJSALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JlemoHcTpauu:

Tabmunpel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IIPUPOBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XMMHUECKHUN COCTAaB U CTPOEHUE KIIETKHU.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHMYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEIIECTBA.

@YHKIMK BOJABl W MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonornueckue ¢yHKIMU
YIJI€BOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodunbHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxnuun PHK. Buast PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
(akTOB B HAYYHOM ITO3HAHUU. METO/Ibl N3y4EHHsI KIETKH.



Knerka kak nenocTtHas xuBas cucreMa. OO0Iue Npu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
MemOpana, monekyinsl JIHK kak renerndeckuii anmnapar, cucteMa CUHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOEHUS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpomcxoxaeHne MHUTOXOHAPUHA M IJIACTHUI.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00JI0uKa, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JemoHcTpanuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM IPUPOIE»,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «l[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHune 3ykapuoTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KiIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasD.

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEACHHS HAOIOICHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U MPaKTUYECKUEe pabOThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopaTopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX M
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tewma 4. )KuznenestenbHOCTh KIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCUMWJISAIUS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTab0Inu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknuu doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A /ISl *KU3HU Ha 3emite. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upyloue OakTepuu. 3HaueHHE XEMOCHHTE3a JUIS JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTalbl YHepreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpancasiuuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.



Heknerounsle ¢opmbl xu3HH — BHUpychl. Mcropusi ortkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMH. Bupyc nMMyHoaedunTa 4eaoBeka

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIWsA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JleMoHCTpamuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranHus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreruueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHMEe TeHa», «CuHTe3 Oenka», «l'eHernueckuili kon», «Bupyce,
«bakrepnodarn», «Crtpoenne wu sku3HeHHbld 1mKin Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKu», Moaeab cTpykrypsl JTHK.

Tema 5. PasMHOKEHHE M MTHAMBUIYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHbIM 1ukin kietkd. Murtepdaza um mutos. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmukamus — peakuuss marpuuHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiie Ha pa3HbIX
CTaauAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecrojioe M mojoBoe. Buuel  Oecrnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Craguu meiosza. Ilporeccel, mpoucxomsniue Ha cragusx meinosza. [loBenenue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmer (crepMaro3ouf,
AWLIEKJIeTKa) — clepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TracTpyslus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butre pacrennii. OHTOT€HE3 IBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaANH
pa3BUTHS.

JleMoHCTpanuu:

Tabmump! u cxembl: «DoOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOWHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l ameToreHes y
MJIEKONIMTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUN OHTOTECHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOMUTAIOIIET 0%,
«linexnerka Miekonurampomero», «KapnoknHe3 B KI€TKax KOpellKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHbIe U IPAKTUIECKHE PAOOTHI:



JlaboparopHas pabora Ne 3. «HaOnrogeHne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopuast pabora Ne 4. «/3ydeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacnencTBeHHOCTh M U3MEHUNBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponbs nuronorum u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIOIIOTUYECKUH, LUTOTeHEeTHYECKH, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpelUBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus Ipu3HakoB. ['mmore3a uyucroThl ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JurubpupHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpeIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl OIIPEIETIEHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana 1o CHEIUICGHHOMY
HacJIeJ0OBaHMI0 reHoB. HapyieHnue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMeTHble opraHu3Mmbl. HacimenoBaHue NpPU3HAKOB, CUEIUIEHHBIX C
HIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HacleACTBeHHas. Ponb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiil psg u BapuannoHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u moNOBOM mporecc — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalllOHHas
M3MEeHYNBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIIPENEICHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUpPOBaHKWE, B TOM yucie ¢ momomipio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiOkKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKHA U JICYCHUS T€HETHYECKUX
Oone3Hel. MeauKo-TeHeTHUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
MPEIOTBPAILICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JleMoHCTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre amielbHbIX T'€HOBY, «[ €eHeTHuUecKne KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas



W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropan, «['eHeTHka Tpymm KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHe», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKkpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPHUTLEB U OKPACKH Tena), Tepoapuit
«I"opox moCeBHOW.

JlabopaTopHbIe U MPAKTUIECKHE PAOOTHI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3ydeHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOSHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnass pabora No 7. «AHamu3 wMyranuid y JApo30HIBI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTiueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POAOCIOBHBIX YEIIOBEKaY.

Tewma 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMectukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXOKICHHS TOMAIIHUX )KUBOTHBIX. COpT, HOPO/A, LITAMM.

CoBpeMeHHbIE METObI CENEKIMU. MaccoBbli U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuii u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpOaCTBEHHOE CKpEIUBaHUE — MHOPUIMHT.
Uucras nuHus. CkpemwBaHWEe YWCTBIX JIMHHWA. [erepo3uc, Wi THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuaur. OtnanéHHas ruOpuauzanmuss U e€ yCrIexwu.
N cKyCCTBEHHBI MyTareHe3 M IMOJYyYECHHE MOJIUILIOUIOB. JIOCTMIKEHHUS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JIaHH
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kiierounas wumxenepus. Kietounsie
KyJIbTypbl. MUKPOKJIOHAJbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mpobremsl.. MO -
TEHETUYECKU MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. UBanoBay, «[lomummounnus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacteHuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHUS.

JlaGopaTopHbIe U IPAKTUIECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHHUSI CEJIEKIMU PACTEHUM U >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 xmacc

Tema 1. DBosrOIIMOHHAST OMOJIOTHA.
[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAS TEOpUs U €&
MecTO B OMOJI0ruu. BiysHue 3BOMIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.



CeuzerenscrBa dBomonuu. [lageoHTOIOTMYECKHE: TOCIENOBATENBHOCTD IOSIBICHUSA
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIMCH, TIepexoiHbie (opMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GpayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA M pa3IMyusl 3MOPHOHOB DPA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aAHAJOTMYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomoumonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JapBUHU3MA.
JIBIOKylMe CHMJIbl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHME IIPU
OTPaHUYEHHOCTH PECYpCcoB, HeompeaenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Boonun (CTI) u e€ 0OCHOBHBIE IOJOKEHHUS.

Muxkpoaontonus. [Tonmynsanus kak equHULA BUA U 3BOJIIOLUU.

JBmwxynme cuiibl ((hakTOphl) HBOJIONUM BUIOB B NMPHPOJE. MyTallMOHHBIA MpOILECC U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomynsiioHHBIE BOJMIHBI U Apedd reHoB. M3onmauusa u
MUTIpaLus.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bomonuu. PopMel ecTecTBEHHOTrO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostonuu. [lpumeps! npucrnocodiennit
y OpraHu3mMoB. ApoMop(h03bl U UIM0-3AATI TALUH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpa(puueckoe, 3K0JI0rHuecKoe.

Makposomtonusi. @opMbl 3BOMIONMU: (QUIETHYECKAs, TUBEPT€HTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[IpoucxoxaeHne  OT  HECHEUUATU3HPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JeMoHCcTpamuu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepios.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue mnoposa
KUBOTHBIX», «[lonmynmsaum», «MyTtannoHHas WU3MEHUYUBOCTD, «ApomMopdo3bI»,
«MUnnoanantauny, «OO6mas aereHepauus», «JBrkymue cuiibl 3Bomtonun», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopwba 3a cymiectBoBaHue», «IIpucrnoco0i1eHHOCTh
Opranu3MoBy, «l eorpaduyeckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPACcKH, HAOOp MI0A0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX ).

Buoreorpaduyeckas kapra wmwupa, KoOeKius «@DPOpMBI COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U pacTeHHi», Mozaenb anmiukanusa «llepekpéct XxpomMocomy, BIaKHbIE Ipenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTme mArymku», Mukpomnpenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPUTHEB U OKPACKH TEIa).

JlaGopaTopHbIe U PAaKTUYECKUE PaOOTHI:

JlaGopatopnas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopatopHass pabora Ne 2. «OnucaHue MNPHUCTIOCOONIEHHOCTH OpraHu3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3eMJIE.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOU 3BoJronKu. HavyanbHble 3Tansl Ouonorudyeckoit spostonuu. I'unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne ku3HuM Ha 3emisie 1o 3pam W nepuomam. Karapxei. Apxelckas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuo/ibl: NajaeoreHOBbIi, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BONOUUUA. OCHOBHBIE CUCTEMATUYECKUE
IpYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxymme cuibl  (pakTopbl) aHTpomoreHe3a. HacmencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peyb.

OcHOBHBIE CTaguU M BETBHU DBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YenoBek HeaHaepranbCkui, YenoBek pasymubld. Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoseuecknue pacbl. OCHOBHbIE OOJIBLIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAbHAsl), MOHIOJoUJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
OPUCHOCOOICHHOCTH TMpPEACTAaBUTENEH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JeMoHcTpanuu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHass kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHM4ecKoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOECHHS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: wMmynsiku  «lIporcxoxaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOmia, ckpebia), TeoXpoHOJIOrnyecKkas Tabiauia,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlaGopaTopHble U MpaKTUYECKue paboThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PACTCHHUI M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).

Tema 3. OpranusMsbl U OKpy>Karolas cpena.



Okonorusi Kak Hayka. 3ajadyd M pasfeibl AIKOJOTMH. MeToabl 3KOJIOIMYECKHX
UCCIEI0BAHNI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukamus skomormueckux (HakTopoB: abMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J(elicTBrE IKOJIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTb.  DOTOMEPUOAU3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX (akTOpoB. bruojornueckre puTMbl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJACUCTBHIA:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepaius, MyTyalinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMmyisiuu. OCHOBHBIE IOKA3aTelad MOMYJSLUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIAa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJISILIUY U €€ peryssiusl.

JlemoHcTpauu:

[Toptpetsr: A. I'ymGoapaT, K. @. Pynbe, O. ['ekkens.

Tabmune! u cxeMmsl: kaprta «[Ipupoansie 30861 3emin», «Cpenpl 00UTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLIUU
uHpy3opun-Tyhenpkny», «llumessie nemm».

JlaGopaTopHbie U IPAKTUYECKUE PAaOOTHI:

JlaboparopHuas pabota Ne 3. «Mopdornoruueckre 0cOOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaGopatopHas padota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTrueckas padota Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. Coob1iecTBa U 3KOJIOTMYECKUE CUCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl — OuolieHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpl-nomunantel. CBsa3u B OMOLIEHO3E.

Okonoruyeckue cuctembl (kocuctemsl). [loHsTHe 00 sKOCHCTEME M OHOreoleHO3e.
OyHKIIMOHANIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNM SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJbl: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3suTre. CyKieccusl.

[TpupoaHble SKOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOHHOTO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCUCTEMBI. buosoruueckoe u
XO3sICTBEHHOE 3HAUYEHHUE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOrO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak TrI00albHONH 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotbl BemecTB M OHWOTEOXMMHYECKHE IHKIBI AJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHeHus B onocdepe. [modanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue IpUPOBI U YenoBeuecTBa. CoxpaHeHne OMopa3HOOO0pa3us Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBA PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCAaMH U MX
ucnonb3oBaHue. JlocTHKeHHsI OMOJIOTHU M OXpaHa MPUPOIBL.



JleMoHCTpauu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumeBsie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupogHsie
coobmiectBay, «lenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocHCTeEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMa XBOMHOro Jieca», «buoleHos
BoZo€May, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JACHCTBUS HA IPHUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocrapistomas ouocheps», «DakTopsl gerpaaanuu nousy, «IlapHukoBslil 3hdexT», «PakTopbl
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepoga B Ouocdepey,
«Kpyrosopor azora B mpupoae».

O6opynoBanue: MO/IeJIb-alIINKaIUs «Tunuuneie OHOLIEHO3BD», repbapuit
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buonenos», «Bpeautenu — BaKHEHIIHUX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpyliaM oaHoro Buaa, Kpacnas kaura Poccuiickoi
Denepatinu, U300paKEHUS OXPAHIEMbIX BUIOB PACTCHHUM U KUBOTHBIX.

[1nanupyemble pe3yabTaThl OCBOCHUS MPOTrPaMMBbI IO OMOJIOTMH Ha 0a30BOM
YPOBHE CpeJHEro 001iero oopazoBaHus

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aromuMUCs MPOrPaMM CpeHETr0 00mero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
HPEIMETHBIM.

JInyHOCTHBIE pE3yNbTATHI

B cTpykType NMUYHOCTHBIX pE3yJabTaTOB OCBOEHHMs IpenMera «buonorus» BblIEICHBI
CIIEAYIOIIME  COCTAaBIJIAIONIME: OCO3HAHHME OOYYalOIIMMHUCS  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOINPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO0 OHMOJIOIvH, IeJIieHaNpaBlIeHHOe pPAa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAaThCS B
CBOEM  JEATENIbHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAaMH, TPUCYLUIUMH  CHCTEME
Ouonornyeckoro oOpa3oBaHMs, HaJIMYMe HSKOJOTHYECKOT0 MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD )KU3HEHHbBIE TUIAHBI.

JInuHOCTHBIE peE3ynbTaThl OCBOCHMs IpeaMmera «buojorus» nocTurarorcs B €AMHCTBE
y4eOHOM M BOCIUTATENbHON JIEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHU IMOBEAECHHUS M CIIOCOOCTBYIOT IpOLiecCaM CaMOIIO3HAHUA,
CaMOBOCIIUTaHUS U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3ULIMM JIMYHOCTH, NATPUOTH3MA,
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
yBaKEHHs, OEpEe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAaclequl0 M TPaguLUsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS y4eOHOTo mpenMeTa «buoiaorus» TOMKHbBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  OOIlIecTBa,
paclIupeHe KU3HEHHOTO OIbITa U ONbITA AESITEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM E€ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpasx1aHCKOTO BOCTIMTAHUSI:



c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOYy4YAIOMmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOrO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)KEHUE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ PasHbIMU yOEXKACHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIBHBIX U UCCJIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB NP 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATEITbHOCTH;

2) maTpUOTHUYECKOTO BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh POCCUUCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOMN, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBOli A3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIHEAUI0 U TaMSATHUKAM MPUPOIBL,
JIocTkeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHUE JYXOBHBIX IEGHHOCTEN POCCUICKOT0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NMPUHATUS LIEHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUHU C TPAJULIMSIMH HAPOJIOB
Poccuu;

4) 5cTeTUYECKOr0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETHKY OBITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHWE YMOITHOHAIEHOTO BO3ICUCTBUS KUBOUM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHUE MPOSIBISATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocmHTaHUS, POPMUPOBAHUS KYIBTYpPHI 30OPOBBS M AMOILKMOHAIBHOTO
Oyaromnoyyuus:

MOHMMAaHHE U peann3aIus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCUPOBAHHBIN PEXXHUM 3aHATHH M OTHbIXA,
perynspHas (Qu3WYecKas aKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HAaHHE TOCIEACTBHA M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOICHUS ATKOTOJIA,
HapKOTUKOB, KypEHUs);



6) TpyZJOBOTO BOCITUTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

FOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLMAJIbHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITEJIbHO  BBINOJIHATH — TaKylo
JESITENIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATEIbHOCTH, YMEHHUE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHbI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHU BeeH
YKU3HU;

7) 5KOJIOIMYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYyJIbTYphl: MPUOOPETEHUE ONbITAa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAIOLEN CPE/Ibl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X pPeLeHUS;

CIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble NPU U3yYEeHUH OMOJOTMU 3HAHUS U YMEHUS
IpU pEIIEHUU MNpoOJIEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHNE
IIPaBWJI IIOBEJEHUS B INIPUPOAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JEHCTBUM, NPHUHOCALIMX BpEJ OKPY)KAIOIIEH NPUPOLHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEUCTBUH U IPENOTBPALLATH UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMSI:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE S3bIKOBOIM M UNTATEJIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKy OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOoOJieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOeCieueHus
HOBOT'O YPOBHS pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTel BBIXOJA U3 II100aNbHBIX
HKOJIOTHUECKUX MpolsieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAHOHATBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TIPAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHaidu3a U OOBSICHEHUS SBICHUN
OKpY’KAaIOIIEro MHUpa M HNPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb OOOCHOBaHHbBIE
3aKJIIOYCHUS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS MaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS PELICHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;



OCO3HaHHUEC ICHHOCTHU HayLIHOI\/'I ACATCIIbBHOCTH, TOTOBHOCTb OCYHICCTBJIATL NPOCKTHYIO H
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BAaHUIO, K
aKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OHMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSIMHU.

MeranpenMeTHble PE3yIbTaThI

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS Yy4eOHOro mpeamera «buoIOrHs» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pPEHUS OOyYaroIUXCAd MEXKAMCLUIUIMHAPHbIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SIBJICHHE, TPOIeCC, CHCTeMa, HAYy4HBIA (DaKkT, MPHUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBnajeHne yHUBEpCaIbHBIMU YU€OHBIMM [T03HABATEIbHBIMU JICHCTBUSAMU:

1) 6a3oBbI€ JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, KilaccuUKanuu, 0O00OIIEHHUs), pPaCKPhIBATh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUIKEHHUS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTH C IIOCTABICHHBIMU LIEJISAMH;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl 0ObACHEHUs (AKTOB U SIBICHUN >KMBOU
IPUPOIBI;

CTPOUTH JIOTUYECKUE pacCyKIEHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUSl B pacCMaTpUBAEMbIX SIBICHUSAX, (OPMYIHPOBAThH
BBIBOIbI M 3aKJIFOUCHMS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAJIM3a UMEIOIIMXCS MaTepUaIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATE pPabOTy B YCIOBUSX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

BJIAJICTh HaBBIKAMHU Yy4eOHO-HCCIIEI0BATENBCKON U MPOEKTHOW NEATENbHOCTH, HaBBIKAMHU
paspenieHus npoodisieM, COCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOOB
peLIeHNs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0OB ITO3HAHUS;



UCIIOJIb30BaTh PA3JIMUHbIE BHUIBI JEATEIBHOCTH MO TMOJYYEHHMIO HOBOIO 3HAHUSA, €Tro
UHTEPIIPETAllMU, TPEOOpPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsSX, B TOM 4YHCIE MHpU
CO3aHUH YUEOHBIX U COI[HAIBHBIX TPOSKTOB;

dbopMupoBaTh HAyYHBIA THI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
TUTIOTE3y €€ peIlIeHUs,, HaXOJUTh apPryMEHThl I JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATh IMIOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEeHOCUTh 3HaHWS B  I[O3HABAaTEJIbHYIO M  MPAKTUYECKYID  001acTu
KU3HEACSITEIBHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC WJCH, MpEIIararb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS, CTABUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ nHpOpMAIHUECH:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHANIM3UPOBaTh WHOOPMALUIO DPA3NIUYHBIX BUIOB U (POpM
MIPEICTABJICHUS, KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHUBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jNyHbIE METOABI TpPU TOHCKE U OTOOpe
Ouosiornueckoil MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npUOOpeTaTh OMBIT WCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMABbHYIO (OPMY TMPEACTAaBICHUS OMOIOTUYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIIONIb30BAaTh HAy4YHBIM $3bIK B KadecTBE CpEACTBa HpH paboTe ¢ OHOJOTHYEeCKOn
uH(popMaluen: MPUMEHSITh XUMUYECKUEe, (PU3NYECKre U MaTeMaTUYeCKHe 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpa3OBHIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl HHPOpMAIHMK, WHHOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

OBnazneHre yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:

1) oOuienue:

OCYIIECTBIISITh KOMMYHHUKAITUU BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBATh B JHAIIOTE
WM TUCKYCCHH TIO CYIIECTBY OOCYKIaeMoi TeMmbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CY)KICHHS OTHOCUTENIbHO BBIMIOJHEHHs] TpeiaraeMol 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTH MO3UIINN IPYTUX YIYACTHUKOB JUAIOTA WIIH TUCKYCCHN);

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOIICHHS, MOHHUMATh 3HAUYEHUE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYalluid, YMETh CMSTYaTh KOH(MIUKTHI U
BECTHU MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JIPYTHUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.



2) COBMECTHAsI I€SITEIIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHn OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciATh pPOJId C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpPCAIbHBIMU PETYIATUBHBIMU JCHCTBUAMMU:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UI BBIABICHHUA NpoOJIeM M HUX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOUIEHUIO K UBOW MPHUPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33Ja4l B 0O0pa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IJIaH pelIeHHus NpoOIeMbl ¢ Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOH PYIUIMH B Pa3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[iH, BBIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELIECHNUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;

3) npunsTHEe ce0s U IPYTUX:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MMO3ULMU APYrOro YeIOBeKa.



[IpenmMeTHbIE pe3yaIbTaThI

[TpenmerHsble pe3ynbraTsl ocBoeHUs nporpaMMmbel COO no 6uonoruu Ha 6a30BOM YypOBHE
BKJIIOYAIOT CrieruduuecKkue 1 yueOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEeSITeILHOCTH TI0 MOJYYEeHHIO HOBOTO 3HAHHS M NPUMEHEHHIO 3HAHWW B PAa3NUYHBIX y4EOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KM3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHs.

[IpenmerHble pe3ynpTaThl OCBOeHMs YydeOHoro mnpeamera «buomorus» B 10 kmacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe U POJIM OUOJOTMM B CHUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKaA JUTSI PeIICHHsSI )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, Merabosmu3M (0OMEH BEIIECTB M  NPEBpalllCHHEe HSHEPruH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoTyKIys), HACIECTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHas JorMa MOJEKyJsapHoW Ouosiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
BaBuiosa) u yuenus (o LeHTpax MHOrooOpas3us M MPOUCXOXKICHUS KyJIbTypHbIX pacteHuit H. U.
Baguiosa), onpeaensTh rpaHUIBl KX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yMEHHUE Ba/leTh METOJaMM HAy4HOrO NMO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB H SIBICHWH, OpraHW3alys W TPOBEJICHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTUH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJIYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHbIE NMPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa BEIIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, PA3MHOKECHHS, WHINBUAYAILHOTO Pa3BUTHS
opraHusma (OHTOIeHe3);

yYMEHHUE TPUMEHSTH TOTyYeHHBIC 3HAHUS Ui OOBSICHEHUsT OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30MacHOCTH CBOErO 3JI0POBbS W 3J0POBBS OKPYKAIOIIMX JIIOJEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIB30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJIOTHH JUIS PalOHAIHLHOTO
IPUPOIONIOIB30BAHHUS;

YMEHHE pemaTh »JJIeMEHTapHbIE TEHETHYEeCKHe 3aJadyd Ha MOHO- W JAUTHOPHIHOE
CKpeIIMBaHNe, CLIETUICHHOE HaClleI0BaHUE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIMBAHUS
JUTS TIpeJICKa3aHsI HAaClIeZI0BAaHUS IPHU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MpPAKTHUYECKue paboThl, COONMIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OILIEHUBAThb W WHTEPHPETHPOBATH HMH(OPMAINIO OHOIOTHYECKOTrO
COJIepKaHUsI, BKIIOYAIONIYIO0 TICEBIOHAYYHbIE 3HAHHUS W3 PA3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIeHHUs, 0000Imas
Ouosnornyeckyro HMHQPOpPMALMIO M3 HECKOIBKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



[IpenmerHble pe3ynbTaThl OCBOeHHs ydyeOHoro mnpeamera «buomorums» B 11 Kimacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/IePKaHUEe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BUJI, TIOMYJISIIINSA,
reHoOH, SBOJIONUMS, JBWXKYIIUME CHIbl ((akTOpbl) IBOJIOIUHU, MPUCITOCOOICHHOCTD
OpPraHu3MOB, BHJ000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLIEHThI, LIeNN MUTaHUs, SKOJIoruuecKas nupaMua, ouoreoneHos, ouocgepa;

YMEHME H3araTb Ouonoruueckue Tteopuu (3BomounoHHass teopuss Y. [lapsuHna,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojacrsa K. M.
bapa, uepenoBaHus rinaBHbIX HampasieHud u myted spomonuu A. H. CesepuoBa, yuyeHus o
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJaMH HAay4HOTO [O3HaHUS B OMOJIOTMU: HAOIIOJAEHHE U ONMCAHME
XKHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IOJIyYEHHBIX pPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIESATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOIMUECKUX OOBEKTOB: BUJIOB,
HOMYJSIIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB, OHOTCOIICHO30B U OSKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB M MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W OMOr€OXMMHMYECKHX IHKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 O0BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30MacCHOCTH CBOErO 3JI0pPOBbS W 3J0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOJIEHUsS HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM Oouonoruu IS paloHaIbHOTO
IPUPOIONOIIB30BAHUS;

YMEHME pellaTh 3JeMEHTapHble OMOJOTMYEeCKHE 3aJaud, COCTaBISATh CXEMbI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh W HHTEPIPETHUPOBATh HHPOpPMAINIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(pOpMaIMK, HAYIHO-TIOMYJSPHBIE MaTEpHANIbl), pPacCMAaTPUBaTh TIJIOOAIbHBIC
HKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.



TemaTnueckoe MIaHUPOBAHUE

10 kmacc
KonunyecTBo yacos ONEeKTPOHHBIE
Ne HaumenoBanue pa3nennoB u (undpoBrie)
Konrtposbnsle  IIpaktuueckue
0/ TEM MPOrpaMMbl Bcero oOpa3oBaTenbHbIC
paboThI paboThI
pecypcbl
bubnnoreka IIOK
1 b 2 .
HOIOTILL KaK Haykd 05 https://m.edso00.ru/7f41c292
5 JKuBBIE CHUCTEMBI U X 1 bubnnoreka IIOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U 8 1 bubmuorexa [JOK
CTPOEHHE KIIETKU https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 K
MBHEACATEILHOCTD IICTIH 6 https://m.edso0.ru/7f41¢c292
PasMHOXkeHUE 1
5 WHAUBUAYAILHOE Pa3BUTHE 5 1 bubmorexa LOK
AMBAAY P https://m.edso0.ru/7f41¢c292
OpraHU3MOB
6 HacnenctBeHHOCTh U 8 15 bubmmoreka [IOK
U3MEHYMBOCTH OPraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenekiusi OpraHu3MOB. 3 bubnuotexa [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6nuoreka [IOK
8 P 1
C3EPBHOE BpeMA https://m.edso0.ru/7f41c292
OO011ee KOJIMYECTBO IO MPOrPaMMe 34 0 4



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

KomngecTBo yacos

11 xnacc

Ne HanmenoBanue pasnenos OnextponHbie (1U(pOBLIC)
/1 Y TEM MPOTPaMMBbI Bcero Kontporbasie  Ipaxrutieckue 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThI
bubmuoreka [JOK
1 JBOTOIHOHHAT 610w o 1 https://m.edsoo.ru/7f41cc74
5 Bo3nukHoBeHUE U 9 05 bubmuoreka [JOK
pa3BUTHE KH3HHU HA 3eMiIe https://m.edsoo.ru/7f41cc74
3 Opranusmel 1 5 1 bubnnoreka [JOK
OKpYXaroIas cpesia https://m.edsoo.ru/7f41cc74
4 CoobmectBa u 9 bubnuorexa [JOK
IKOJIOTHYECKUE CHCTEMbI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
O011ee KOJIMYECTBO IO MPOTPaMMe 34 0 2.5



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

[ToypouHoe utanupoBaHue

10 xmacc
No Kosmaectso gacos Jlara DNeKTpOHHBIC IU(PPOBHIS
B Tema ypoxa Konrtponbnsle  IIpakTuueckue o0pazoBaTenbHbIC
n/n Bcero U3Y4EHUS
paboThI paboThI pecypchl
Buornorus B cucteme Hayk. bubmumoreka [IOK
1 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
5 OOBeKT u3ydeHus OUOJIOTUH. 1 bubnuoreka [IOK
https://m.eds00.ru/863e6122
Mertoapl HAy4YHOTO TTO3HAHUS B
ouonoruu. [IpakTrueckas padora
3 «Mcnonp30BaHKE pa3IMYHBIX 1 05 bu6moreka LIOK
METOJIOB TIPH H3y4EHUN https://m.edso0.ru/863e6564
OMOJIOTHYECKUX OOBEKTOBY.
buonoruueckue cuctemsl U UX
4 cBoiicTBa. JlaboparopHas paboTa 1 05 bubmoreka [IOK
«MeXaHHU3MBI CAMOPETYJISIIHID. https://m.edso0o.ru/863e674e
5 O6o0mmaromuii ypox. 1 bubnuotexa [JOK
https://m.eds00.ru/863e6b72
MonexkynsapHbIi ypOBEHB: 001Iast
xapakrepucTuka. [Ipaktnueckas Bu6mmorexa IJOK
6 pabora «Texuuka 1 05 https://m.eds00.ru/863e6b72
MUKPOCKOTIUPOBAHUS.
7 Heoprannueckue BemiecTsa: Boaa, 1 bu6mmoreka [JOK
https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

COJIH.

Jlunuapl, UX CTpOeHUE U
¢dbynkuun. Jlaboparopnas pabora

«Breipenenne JIHK u3 Tkanu

8 «OOHapy)XeHHUE JINTTHJIOB C 0.5 bubmoreka [IOK
HOMOIIBIO KAY€CTBEHHOM ' https://m.edso00.ru/863e6d5c
peaKIum.

o YrneBoapl, UX CTPOCHHUE U Bu6muorexa LIOK
bymxamm. https://m.eds00.ru/863e6e88
benku. CoctaB u cTpykTypa

10 OENKOoB.
benku. Oynkiuu
oenkoB.[IpakTaeckas pabora bubnuorexa [JOK
110 MOJIEKYJIAPHOIT GHONOrHI. https://m.eds00.ru/863e716¢
depMeHTbl — OUOJIOTUYECKUE
karanu3atopsl. JlabopaTopHas

12 pabota «O0Hapyx)eHHne OEIKOB, 0.5 bubmmorexa [IOK
KaueCTBEHHBIX PEAKIIUI».

13 O06o0mmaromuii ypox. bubnuorexa [JOK

https://m.eds00.ru/863e7c98
Hyxnennosbie kucnotsr: JIHK n BuG OK
14 PHK. JlaboparopHuas paboTa 0.5 nosmoteka I

https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

IICYCHN».

AT® u npyrue HyKJICOTHIbI. Bu6mmorexa [IOK
15
Butamunbl. https://m.eds00.ru/863e7dc4
Bupycel — HeknerouHas popma Bu6morexa LIOK
16
KU3HH. https://m.eds00.ru/863e796e
17 Oo6o06maromuii ypox bubmmoreka [IOK
https://m.eds00.ru/863e796e
Kierounslii ypoBeHs: oO1iast
xapakrtepuctuka. Kierounas
Teopus. JlaboparopHas paboTa
18 «M3ydeHue KIeTOK pacTeHH U 0.5 BI’I6J.H/10TGK3 [HOK
JKUBOTHBIX 10/l MHKPOCKOIIOM Ha https://m.eds00.ru/863e7540
TFOTOBBIX MUKpOIIpEInapaTax u ux
OTTHCAHUE.
Crpoenue knetku. Kierounas
MeM6paHa.vL[HTonna3Ma. Bu6muorexa LIOK
19 KnerouHetii neHTp. Lutockener. 0.5 https://m.edso00.ru/863e81b6
Jlaoparopras pabora «M3yuenue https://m.edsoo.ru/863e831e
JBUKEHUSI [IUTOTLIIA3MbD».
PuGocomsr. Smpo.
DHAOIIA3MATHYECKAsI CETh.
20 [Ipaktrueckas padota «/3ydenue 05 bubnuorexa [JOK

(hepMEeHTATUBHOTO PACIICTUICHHS
MepoKkcuaa BOAOPOaa B
PaCTUTENBHBIX U KUBOTHBIX

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

KIICTKax».

Bakyonu. Kommiieke IN'osbmku.

bubmuorexa [JOK

2L Jlmsocomst. https://m.eds00.ru/863e81b6
Mutoxouapuu. Ilnactumel.
29 OpraHou/ipl IBH>KCHHUS. bu6moreka LIOK
KJeToUYHEIE BKIIOUEHML. https://m.eds00.ru/863e8436
»s Oco0eHHOCTH CTPOCHUS KIETOK Bumorexa LIOK
[POKapHOTOB 1 3yKapHOTOB. https://m.eds00.ru/863e86f2
24 O6006maronuit ypox. bu6mmoreka [IOK
https://m.edsoo.ru/863e8878
’5 OOMeEH BeIIEeCTB | MPEeBpallcHUue BuGmiorexa LIOK
OHCPIUH B KJICTKE. https://m.eds00.ru/863e89a4
26 DOHepreTudecknii oOMeH B Bu6muotexa LIOK
KJIETKE. https://m.eds00.ru/863e8c60
. THIBI KJIETOYHOTO TUTAHUS. BuGmorexa LIOK
PoTOCHHTE3 U XEMOCHHTES. https://m.eds00.ru/863e8c60
28 ITnacruueckuit 0OMeH: OMOCHHTES Bu6miorexa [OK
Gernkos. https://m.edso0.ru/863e8efe
Perymanus tpaHckpunuu u
29 TPAHCIALMA B KJIETKE U bubnmorexa [IOK
OpraHu3Me. https://m.edso0.ru/863e8efe
30 Jenenue knerku. MuTos. 05 bu6mmoreka [IOK

JlaGopatopHnas pabora

https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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«Habaroneane MUTO3a B KIIETKaX
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIXMUKPOITIPENapaTaxy.

Henenune knetku. Meiios.
[Tonossie kieTku. JJaboparopHas

31 pabota «3ydeHne cTaauii Meiio3a 1 0.5
Ha TOTOBBIX MHKPOIIPEIIapaTax.
32 O06o06maromui ypox. 1 bubmmoreka [JOK
https://m.edso00.ru/863e9214
Oo6o0uaromuit ypox-
KoH(pepeHIus (1o UToraMm yuyeoHo- Bu6mnorexa [OK
33 HCCIIE/I0BATENBCKON 1 POCKTHOMH 1 https://m.edsoo.ru/863e9214
NEATEITLHOCTH).
O6o0maromuii ypok-
KOH(epeHIus (1o uToram yueoHo- Bu6muotexa LIOK
34 HCCIIEIOBATENIBCKOW U MPOEKTHOM 1 https://m.eds00.ru/863e9336
NeSITEIbHOCTH )
OO11ee KOIMYECTBO YacOB MO MIPOrpamMme 34 4



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 xnacc

KommuectBo yacos

DNEeKTPOHHBIE IUPPOBBIE

Ne Jlara
Tema ypoxa Konrtponbusle  IIpakTuueckue o0pa3zoBaTenbHbIC
/1 Bcero M3y4YeHUs
paboThl paboThl pecypcbl
1 DBOJIIOLIAS M METOBI €€ 1 bubmuorexa [JOK
W3y4YEeHUs https://m.edso00.ru/863ea20e
5 Hcropus pasButus 1 bubnuoreka [IOK
MPEACTABJICHUI 00 IBOIIOIIUN https://m.eds00.ru/863e9570
bubmuorexa [JOK
M 1
3 HKpOIBOIONHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak sIeMeHTapHas
€IMHUIIA BUJIA U DBOJIOIHH.
4 HZ2160 I.;To HI;ﬂ abota ;0 1 1 0.5 bubmmorexa LIOK
paTOpHai p B ' https://m.edso0.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIOY
BIKYIIIAE CUIIBI
5 gneMZIﬁa HbIE (DaKTOPHI) 1 bubmmorexa [JOK
P P https://m.edsoo.ru/863e9da4
IBOJIIOIIH
6 EcrecTBenHsbIit 0TOOp U €ro 1 bubnnorexka [JOK
bopmsl https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB
7 U BU1000pazoBaHHUe. 1 05 bubnnorexka [JOK

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIHLHOTO

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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Xapakrepa»

Hanpasnenus u mytu

bu6mmoreka [IOK

8 MAaKpO3BOJIFOLIMU https://m.edsoo.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3YICHHUS
1 ['unoTe3sl MpoucxoXaACHUS bubnnoreka [HOK
JKU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazuTne xu3Hu Ha 3emMiie 1o bu6mmoreka [IOK
3paM U nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbI BOTIOITUN
PaCTHTEIHLHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«M3yueHne UCKOImaeMbIX https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUICKIIHSIX )
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OpraHr4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOTIOTEHE3) https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
18 YenoBeueckue pacsl U bubmuorexa [IOK
MPUPOJHBIE AJANTALIMN YEIOBEKA https://m.edsoo.ru/863eaea?2
19 Pezepublil ypok. O60011€HIE 110

TeMe «BO3HUKHOBEHUE U



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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pa3BUTHE )XKU3HU HA 3eMIIe»

20 DKOJIOTHS KaK HayKa
Cpenpl oOuTaHus u bubnmoreka [JOK

21
AKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopuas pabota Ne 3.
«Mopdodonoruueckue

99 0COOCHHOCTH PaCTCHHI U3 05 bubnuorexa [JOK
Pa3HBIX MECT OOUTAHHUSI. https://m.edso0.ru/863eb10e
Jlaboparopnas pabota Ne 4.
«BnusHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»

bubmuorexa [JOK

23 buoruieckie daxTopet https://m.edso0o.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysiiun. [TpakTudeckas

24 pabota Ne 2 «[Toacuér 0.5
TJIOTHOCTH TIOMYJISIIIAA Pa3HBIX
BUIOB PACTEHUI»

o5 Coo0bmiecTBa OpraHu3MoOB — bubnnorexka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKUE CUCTEMBI bubnuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnmoreka [JOK
nupamupl. CBOMCTBA https://m.edso00.ru/863eb5fa
skocucteM. Cykueccus

28 IIpuponaHbIe 3KOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

29 AHTpPOIIOT€HHbIE 3KOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnnoreka [HOK
9KOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU 1 bubnmoreka [JOK
CyIIeCTBOBaHUS OMOChepbl https://m.edso00.ru/863ebd16

39 UYenosedecTBO B Ouochepe 1
e

33 Cocyl1ecTBOBaHUE IPUPOJIBI U 1 bubnnoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHrlit ypok. O600111eHNE

34 TeMbl «CooO1iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBI)

OO011ee KOJIMUECTBO YacoOB MO MporpaMmme 34 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

yqe6HO-MGTO,HH‘{CCKO€ oOecrnieueHue

[Taceunuk B.B. buonorus. 10 knacc: yueonuk. — M.: [IpocBemenue. JInHUS KU3HHA,
2023

[Taceunuk B.B. buonorus. 11 knacc: yueonuk. — M.: [IpocBemenue. JInHUS KU3HHA,
2023
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