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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYI0 OCHOBY JUISI OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB O0yueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYalOIIUMXCA CpeIcTBaMH YydeOHOro mnpeamera «buomorus»,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, pachpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4EHHUs! y4yeOHOro marepuana c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKU 0Opa30BaTEIBHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOLIIXCsl.

B mnporpamme 1o OHONIOTMU TakKe€ YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHON I€ATEIbHOCTH/y4eOHBIX IeUCTBUN 00YYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOr0 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHMI, CBS3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHUH, a TaKKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM PA3HOTO PaHTra U CYHTHOCTU OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWUJIEHHE BHUMaHMS K NPUKJIAIHON HampaBIeHHOCTH Y4eOHOIo
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YYarOMUXCsS CHOCOOHOCTH AMaNTHPOBAThC K M3MEHEHHSM JTUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT 1 0000IIaeT 3HaHHUSI O KUBOW MPUPOE, €€ OTIMYUTEIFHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
¢dopMupoBaHus (YHKIIMOHATIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUIEHHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOH MPHUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHWe OWONIOTHST WMEET TaKXKe [UIS pEIIeHHs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
ononoruu oOecrieunBaeT YCIIOBHS TUTST dbopmupoBaHUs WHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH(OPMAIIMOHHBIX HAaBBIKOB, 3CTETHMUYECKOW KYJIbTYpHI, COCOOCTBYET
UHTETpaluy OWOJIOTHYECKUX 3HAHUHU C TMPEICTABICHUSMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
Y4aCcTHOCTH, (pU3MKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MpeJHa3HAUCHUH Y4eOHOTO



npenMera «buUoNOTHs» COCTaBUIM OCHOBY U OMNpPEIETICHHs IMOAXOI0B K OTOOpy U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYILIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECs JOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTBl COJIEpP)KaHUs, KOTOphle CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepwaia B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTPYKType y4deOHOro npeamera «buosorus» BBIIEIEHBI CIEIYIOIINE COJIepKaTeIbHble JINHUU:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenuss yueOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HCHHBIX TTPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3axX, MpaBUiax, CIyKallMX OCHOBOH IS (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alIuH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIliu;

CTaHOBNIEHHE Yy oOOydJarommxcsi oOmiel KynpTyphl, (QYHKIMOHAIBHON TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHHe y OOYYArOIIUXCS YMEHUN HILTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KHUBOW MPUPOJIBL,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIIOACHUS STUYECKUX HOPM MPU TIPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKW3HM ISl OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHUIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmero oopasoBanus «buonorusy», nzydaemast Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHON 001acTH
«EcTecTBeHHO-HAyUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruy Ha 6a30BOM ypOBHE CPEIHEr0 00IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 yaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

MeToap!l o3HaHUS KUBOW MPUPOB! (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmonp3oBaHWE pa3IMYHBIX METOJOB NpPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEMBbI M HX OPraHU3aIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuipl u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHU3alUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHH ~ cOCTaB  KJIETKHM.  XHUMHYECKHE  OJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpAIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karaiau3aTopbl. CTpoeHHe ¢epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrieBonpl: MOHOCaxapubl (TJIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TMOJMcCaxapuibl (Kpaxmal, TJIHKOTeH, MeIoNo3a). buonornyeckue QyHKINUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounas Tteopus — mpumep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO/Ibl U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre NMpu3HaKu KIETOK: 3aMKHYTasl Hapy»KHas
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucremMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpomcxoxaeHne MUTOXOHAPUH M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00JI0uKa, Kapuoria3zma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JE€MEHTOB B  HEXHBOM  IPUPOIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekyinsl AT®», «CTtpoeHune 3ykapuoTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJAOBaHUE JJisi MPOBEACHHS HAOIOICHUM,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlabopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

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

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbiii. Pons depmeHToB B 00MeHE
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuuTeza. Peakmuu ¢oTtocunTtesa.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3upylolue Oakrepuu. 3Hau€HHE XEMOCHHTe3a I JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JbixaHue. OKHUCIMTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cunresza. l'enHernueckas wunpopmarms u JIHK. Peanumzanums
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcCTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropust otkpbiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepunodaru. bonesnu



pacTeHHii, )KUBOTHBIX U YelIOBEeKa, BhI3bIBAEMbIC BUpycaMH. Bupyc nMMyHoaedunTa 4eaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKpPHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmupt u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbld 1wKin Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHHe M HHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounplii 1WKIJI, WIM >KU3HEHHBIM HMKNI KieTku. MaTepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuabl. LluTomornueckrue OCHOBBI Pa3MHOXKEHUS U MHIUBUAYATHHOTO Pa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIEJICHHE HAaJIBOE, MOYKOBAHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxomsiiye Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEMEHHHUKHU M sSuuHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30H,
ANlIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS SIMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (SMOpHOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaIus,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (TMYMHOYHOE). BrusHue cpelnsl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKJAEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOCHHE CEMEHH, CTaAUN
pa3BUTHA.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOMHOE OMIOAOTBOPEHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOXKEHUE pacTeHUui», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sineknerka mitekonuraronero», «KapmoknHe3 B KIETKax KOpemka JyKa», MarHUTHas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropuss passButus reHetuku. Ponb nurtonmoruu u
SMOPHOJIOTHN B CTAHOBJICHUHU T€HETHKH. BKiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (TMOpUAONIOrMYeCKUid, LUTON€HETUYECKUH, MOJIEKYJISPHO-
reHeTuuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATUSA. [ 'eHeTnueckas CHMBOJIMKA, UCIIOIb3YyeMasl B
CXEMax CKPEIIMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHaenem.
MonorubpunHoe ckperBanyie. 3akoH eIUHO-00pa3us rTuOpua0B nepBoro nokojaeHus. Ipasuio
JOMMHHMPOBaHMs. 3aKOH paclIEIUIEHUs IpU3HAKoB. l'mmore3a uuctorel ramer. IlomHoe u
HEIOJIHOE JOMHUHHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[luToreHeTyecKkue OCHOBBI JUTMOPUIHOIO CKpELIMBaHMSA. AHAIU3UPYIOIIEE CKpELIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMSI ISl OIIPEAEICHUS TEHOTHUIIa OCOOH.

CueruieHHoe HacinenoBaHue mnpusHakoB. PaGora T. Moprana no cLeIIEHHOMY
HacCJe10BaHNIO T'eHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHeTUUeCKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpPEACIICHHE 10JIa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TreTeporaMeTHbE OpraHu3mbl. HacimenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BHibl N”3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHasA. Posb cpenbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOJIU(PUKAIMOHHOW H3MEHYHBOCTH.
BapuanuoHHsblii pax u BapualuoHHas kpusas. Hopma peakuun npusHaka. KonmdecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Uiy reHOTUIHMYECKas, ©3MEHUMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTD.
Meiio3 u 1oNOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBoCTh. Kiaccu¢ukanuss MyTanuid: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. YacToTa M
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
usmenuusocty H. 1. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJABI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYISPHO-
reHeTuuecknii. COBpEMEHHOE OIPENEICHUE TEHOTHIA: ITOJHOT€HOMHOE CEKBEHMPOBAHHUE,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomotpbio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacrnoiokKeHHOCTHIO,
XpoMOcOMHBIe ©Oone3Hu. ComaTuueckue W TeHepaTUBHblE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a KHU3HH, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUEHHUsS] T€HETUYECKUX
Oone3nell. MeauKO-reHeTUUeCKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEJOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumocgees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl u cxembl: «MOHOrMOPUHOE CKPEUIMBAHKUE U €r0 IUTOr€HEeTHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunHoe ckpeuBanue», «LluTorornueckue OCHOBBI JAUTHOPUIHOTO CKpEIIMBAHUS,
«Meiio3», «B3auMozaeicTBrIe auIebHBIX TEHOBY, «I eHeTnyecKkne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKay, «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKMBOTHBIX», «Bumpl wusMeHunBoctuy», «MonauduxaonHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTnka rpymnn KpoBu», «MyTalunoHHas
U3MEHYUBOCTB.



O6opynoBanue: Monaenu-ammiukanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHUE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas padota Ne 5. «M3yyeHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MPOIECcC. 3apoxIeHUE CEeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBwiioBa 0 MEHTpax NPOUCXOXKIEHUS M MHOT000paswsi KYJIbTYPHBIX pacTeHuid. LIeHTpsI
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue 4YHCTHIX JuHUM. [ereposuc, wim rulOpuaHas cuna.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHepHs. ITambl CO3TaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JThyeckue mnpodiremer. MO —
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpamuu:

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

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTmaanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKU TUIOAOB U KOPHETUIOAOB TUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABl U JOCTHXKEHHUS CENEKLHUU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[Ipennockuikn BO3HMKHOBEHHS 3BOJIIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHU. BinsiHIE YBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonMH. [laneoHToNornyYecKkue: MOCIEI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETONHUCH, epexoaHbie hopMbl. broreorpaduueckue: cxoacTBo
U paznuune GayH 1 Gpop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB DPa3HBIX BUIOB MMO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHbBIE, PyAUMEHTapHBIC OpTaHbI,



aTaBU3Mbl. MOJIEKYIApHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH y BCEX OpraHu3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyiiye Ccuwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymye cuibl ((pakTopbl) 3BOJIONWU BHIOB B Mpupoje. MyTallMOHHBIA MPOIEcC H
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boytoluu. [IpuMepsl mpucnocodaeHmi
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.

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

MakxkposBomorus. PopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONIOIUH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuTHe OpraHm4eckoro wmupa Ha 3emie», «3apojablin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mmas aereHepaius», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOAOB U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, Kouiekuus «@PoOpMbl COXPaHHOCTH MCKOIAaeMbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TETa).

JlabopaTopHble 1 NpaKkTHYeCKUe padoThl:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTopnast pabora Ne 2. «OmmcaHue NPHUCIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JoHayuyHble MpeACTAaBICHUS O 3apOKIEHUU XU3HU. HayuHble rumnore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable Tanbl Ononorudeckoit sBomtonuu. ['mnoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
nporepo3oiickast dpel. [laneos3oiickas spa m €€ mepUONbl: KEMOPHUHCKHHA, OpPIOBUKCKUMA,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTUKa KIMMara M IeoJIOTMYEeCKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa)keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHMBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs,, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINAE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWIHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

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

Tabmuner u cxembl: «Bo3aukHOBeHNEe COTHEYHON CHUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CUCTeEMa OpraHudyeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeNoBeKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MATCOHTOJIOTHYECKUX HAXOJOK
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIA U300paKeHUSI KaMEHHBIX OpYAUil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabnuia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckas padota Ne 1. «3ydeHne MCKOMaeMbIX OCTATKOB PACTEHHI U KHUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBONIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3AYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotrnueckue  (QaxkTophpl:  CBET, TEMIIEpaTrypa, BIAXKHOCTb. DoTomepuoansM.
[TpucnocoOneHust OpraHu3MoB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckre puTMBbl.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU HOmyssuu. OCHOBHBIE IOKA3aTelad IMONMYJSALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

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

TabGmuupl n cxemsl: kapra «IIpupogusie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «Iluiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PAaCTCHHI M3 PAa3HBIX MECT
oOUTaHU».

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

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

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OWOIEHO3a:  BHJIOBas,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMuHanTsl. CBsi3U B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 skocucreMe UM OUOreolEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (IMUILEBHIE) YpPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOPEryJisiiys, pazsutue. CyKueccHs.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBoCcTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3J€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIEMBI.

CocyecTBoBaHuE IpUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIPaBIEHUS IPUPOAHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuuel u cxemsl: «llumesslie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMHUPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOT€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme UCTOYHMKHU 3arpsi3HEHMsS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKkTopbl
PaAMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTpykrypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoe».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHple  cooOmiecTBa», Koutekumn — «buonenos»,  «BpeaumTenum — BaKHEWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPaHIEMbIX BUIOB PACTCHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BHOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHUs: JIMYHOCTHBIM, METAMIPEIMETHBIM U
PEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3yJIbTaTOB OCBOCHHs IpeaMera «bHOJIOTHs» BBIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEICIICHHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXJIeHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOCH  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOECHMsI nIpeamera «buonorus» nocTurarorcs B €JUHCTBE
y4eOHOIl W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHsI BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBa)XXCHUs K 3aKOHY M IIPABOIIOPSZKY, YEJIOBEKY TPyJda U CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KYyJIbTYpHOMY  HAacCIE€OUI0 U TpajuLUsaM
MHOrOHallMOHAJIBHOIO Haponaa Poccuiickoit denepanuu, NpUpoae U OKpYyKaroLleH cpere.

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
MNO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATM3allui OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATENbHOCTU MPU CO3JaHUM Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTUBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIBHBIX M HCCIEAOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHMIO
OIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS



c(OPMHPOBAHHOCTh POCCHICKOM IPayKAAHCKOM UICHTUYHOCTH, TATPHOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M MaMATHHUKaM [PUPOIBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMoI0ruM, IOHUMaHMsI 3Ha4€HUs1 OMOJIOTUH B [IO3HAHWU 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CITYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOAa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJMUTENSM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHWE K MHpY, BKIIOYAs 3CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAHHE YMOLIMOHAJIBHOTO BO3AEUCTBUSI )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KayecTBa TBOPUYECKOMN JINYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 6e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO O€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPeOJEHUS aKOroJs,
HapKOTHUKOB, KYPEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTbH K aKTUBHOM AESTEIbHOCTH TEXHOJIOTMYECKON U COLIMAJIbHON HANIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

MHTEpEC K pa3inyHbIM chepam mpodeccuoHaNbHOM AESITeIbHOCTH, YMEHHE COBEpILIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHHE K MPUpPOAe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOIMYECKOW KYJIbTYphl: HMPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXHBIX ITOCJIEICTBUMN ISl OKPYKAIOILIEN CpeJibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0IeM U IMyTel UX pelIeHus;



CHOCOOHOCTH HCIIOJIb30BaTh MPHOOpPETaeMble TIPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI TIOBEJECHUS B IMPUPOJE, HAIPABICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOLHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JIEHCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJITYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHNHU LEJIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YPOBHSI Pa3BUTHSl MEIULIMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 IN100aIbHbBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B II€JIAX IOBBIIMICHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH ()yHKIMOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCSA JAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HaHMS JJs peleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO U
HCCIIEOBATEIBCKYIO ACSITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAHMH 1O OMONOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS y4eOHOro mpeamera «buoJOrusy BKIIOUAKOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMSI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIE
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), 00ECIeUnBaOIINE



dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXxcs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEpCAIbHbIC YydeOHBIC JCWCTBHUS B IMO3HABATEIBHOW U
COLMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a30Bble JJOrMYecKue AeCcTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyadU3UpOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBSI3U C IPYTHMH MTOHSATHSIMH ),

ONpeNeNaTh eI ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHSITUS JJIS OOBsCHCHHS (AKTOB W SIBICHHH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4YaeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEYHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3padaThIBaTh IUIAH PEHICHUS MPOOJIEMBbI ¢ YUETOM aHAIHM3a UMCIONIUXCSl MAaTePUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OICHHBATH COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE DPAa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeN0BATEIbCKHE € CTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOHMCKY METOJIOB
pelIeHus MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JCSITEILHOCTH [0 TOJIYYSHUIO HOBOTO 3HAHUSA, €r0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOIOTHUEH, KITIOYEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3aj7ady, BBIABUTAThH
TUTOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS JO0Ka3aTelIbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEepPEHOCUTh 3HaHWS B  [O3HABATENBHYIDO U  MPaKTUYECKyl0  o0yacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUT'aTh HOBBIE WJEH, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHUS, CTABUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-NIOMYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

¢dbopMynHupoBaTh 3ampOCHl M NPHUMEHATh Pa3IMYHBIE METOAbl IpPU TIOMCKE H OTOOpe
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh ONBIT WCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpPMY TIPEACTABICHUS OHMOIOTUYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3MYECKHe U MaTeMaTU4eCKHue 3HAKHM M CHMBOJIBL,
dbopMyiel, abOpeBUATypy, HOMCHKIATYPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOmienue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS TMpeUIaraéMoi 3aJa4yd, YYHTHIBATh HMHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHON pabOThI IpU
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE IMPOEKTHI, OILEHWBATh WJEH C TO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranusanus:



UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHHUS NpoOJeM U HX pELICHHS B
’KM3HEHHBIX M y4EOHBIX CUTYyaLlUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYNKAaxX IO OTHOILIEHHIO K XKMBOH IPUPOJAE, CBOEMY 3/10pOBBI0 U 370POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIBHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOU SPYAUIIUU B Pa3HBIX 00JIACTSIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEILHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

IpUHUMATh ce0sl, MTOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAalMd U MPeoOpa3OBaHUI0 3HAHWM, BHJbBI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosjorueil. B
nporpaMMe IpeAMEeTHbIE Pe3yJIbTaThl IPEACTABICHBI 10 roJjaM 00yueHHUs.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHHe OMOJOTMYECKHX TEPMUHOB U MOHSATUMN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OOMEH BeImeCTB M  IpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3jaraTh OMOJOTHYECKHe TEeOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJbTAaTOB, HMCIIOJIB30BAaHHBIX HAY4YHbBIX IOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATh CYHICCTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAapHOT U JYKapHoOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE TPUMEHSTH MOIy4YeHHbIE 3HAHUS U1 OOBSCHEHHS OMOJOTHMYECKUX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHSA IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00ecrIeueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAWOLIEH NpUPOIHONW cpele, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHMe, CLEIUICHHOE HAaClleJIOBaHUE, COCTABISTh CXEMbl MOHOIMOPHUHOTO CKPEIMBAHMS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(MOPMAIMIO OHOJIOrMYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CcO3[aBaTb COOCTBEHHbIE IIMCbMEHHBbIE U YCTHBIE COOOIIeHHs, 00o00Imas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 kaacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe W POJM OWOJIOTMM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T PEeIICHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKAHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpPbl) SBOJIIOLUH, MPUCIIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIeNH MUTaHNs, SKOJIoruyeckas nupaMmua, ouoreoueHos, onocgepa;

YMEHHME Hu3araTb Owuosnoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoactea K. M.
bapa, yepenoBaHus TnaBHBIX HampaieHud u myrted somtounu A. H. CeBepuoBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTb rpaHHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus M MpoBeIeHHE OUOIOTHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BbIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE IPU3HAKH CTPOCHUSI OMOJIOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOreOlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJ1000pa30BaHMs, PUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS JKOJIOTHUECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUI
B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJECHHUS B OKPYXarollel NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILECTB U SHEPTUU B IKOCHCTEMaxX (L[ENU MUTAHUSA);

YMEHHUE BBIOJHATH JIAOOPAaTOPHbIE M MPAKTUUYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAIOUIYIO0 ICEBJAOHAYYHbIC 3HAHUSA W3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBa
MaccoBoW HMHGOpMalMU, Hay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ouosnornyeckyro HMHGOpPMALMI0O M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero KonrTpoabubie IIpakTuueckue f:g;g)f olBalegbnm e
padoThI padoThI pecypes
Bbubmnorexa IJOK
I buornorus xax Hayka 2 0.5 https://m.edscl)_})(.)ru/7f41c292
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 KusHenesaTenbHOCTh KIIETKH 6 https://m.c dscI)_E).m 17£416292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnmnoreka HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD ] 15 bubnmorexa LIOK
OpraHU3MOB ' https://m.edsoo.ru/7t41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IIpakTuuyeckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThbI padoTshI pecype
bubmmoreka [JOK
! IBOMOIHONHAS OHOTOTHA 0 ! https://m.edscl){).m/7f4lcc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnoreka [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTUUECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KonuyecTBo yacoB Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Kourpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoapl TO3HAHMS )KHBOU
2 el dlenomsoname pasanx 1 05 Bubmorera LIOK
B P ' https://m.edsoo.ru/863e6122
METOJIOB TIPY U3YYCHUHU
OMOJIOTHYECKUX 0OHEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuorexa [JOK
MIPOLIECCHI U UX U3YUYECHHE https://m.edsoo.ru/863e6564
4 XHUMHUYECKUN cOCTaB KiIeTku. Boma 1 bu6nmoreka [JOK
1 MUHEpaJIbHbIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHast
6 pabota Ne 1 «M3yuenue 1 05 bubmuorexa [IOK
KaTAIUTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMepe aMIIIa3bl
WJTU KaTajiasbl)»
bu6mmorexa [IOK
/ YTHeBOAEL. JIAITHIE! ! https://m.edso0.1ru/863e6870
bubmuorexa [JOK
8 Hyxsienrosbie kucrotel. AT® ! https://m.edsoo.ru/863e6d5c
9 Hcropus 1 MeTOIbI U3y4ECHUS 1 bubnuoreka [IOK

kietku. Knerounas TCOpHU

https://m.edso00.ru/863e6e88



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

KieTka kxak 1ienocTHas KuBas

10
cucTema
CrpoeHue 3yKapuoTUYECKOn
kieTku. Jlaboparopnas padora No
2 «3y4eHue CTpoeHUs KIETOK bubmuorexa [IOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6f0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCAHUE)»
bu6mmoreka [IOK
12 OOMeH BeIIECTB WA META00IN3M https://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 PoTOCHHTE3. XeMOCHHTES https://m.edsoo.ru/863e7c98
. bu6mmoreka [IOK
14 JuepreTieckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKH.
Jenenue knetku. MuTos.
15 Jlaboparopnas pabota Ne 3 0.5 bubnnoreka [JOK
«HabnroneHrne MuTo3a B KJIeTKax ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOITpernapaTax»
16 Buocunres O6enka. Peakims bu6nmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 Tpancass — Guocuntes benka https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6mmorexa [IOK
19 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubnmoreka [JOK

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



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
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

OO0pa3oBaHue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHUE.
JlabGopaTtopHas padorta Ne 4

bu6mmorexa [IOK

21 «M3ydenue cTpoeHHS MOJIOBBIX 0.5 https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIperapaTax»

2 WNHnuBunyanbHOE pa3BUTHE bubmuorexa [IOK
OpraHU3MOB https://m.edsoo.ru/863¢8436
I'eneTnka — Hayka o

23 H&CJIG)ICTBGHHOZFKI/I u bubmorexa LHOK

https://m.edsoo.ru/863e8612
U3MEHYHBOCTH
AKOHOMEPHOCTH HACIIEIOBaHUS
24 ?[pI/I?;HaKO]l:. MOHOI‘I/I6pI/II;IH0€ bubmorexa LHOK
https://m.edsoo.ru/863e8878
CKpEIIMBaHHE
UTUOPHUIHOE CKPEIIMBaHUE.
25 é[aKOH II:r)IegaBI/ICI/H\fOIIJ(-)I bubmorexa LHOK
https://m.edsoo.ru/863e89a4
HACJIeTOBaHHs MPU3HAKOB
CuerjieHHOE HaclleJ0BaHue
npu3HakoB. JIabopaTopHas pabora

2% No 5 «M3yueHune pe3ynbTaToB 05 bubnuoteka [JOK
MOHOTHOPUAHOTO U AUTHOPUIHOTO ' https://m.edsoo.ru/863e8c60
CKPEIIUBAHUS Y IPO30(DHIIBI HA
TOTOBBIX MUKpOIIpemnapaTax»

27 I'enetuka nosa. Hacnenosanue bubmuorexa [JOK
MIPU3HAKOB, CLIETIJIEHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
H3MeHYnBOCTb.

HenacnencrBeHHass H”3MEHYHUBOCTD.
JlabopaTopHnas padota Ne 6.
28 H3y‘l§HHepMOI[I/IID(I)I/IKaL[I/IOHHOI71 0.5 Eubmorexa IIOK
https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TTIOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHOW KPUBOM»
29 HacnencrBeHHas N3MEHYUBOCTE. 0.5 bu6mmorexa [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaGopaTtopHas pabota Ne 7.
«AHanM3 MyTanui y 1po30Quisl
Ha FTOTOBBIX MUKPOIIPETIapaTax»

https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK

30 T'eneruia uenosexa I https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O600IICHHE 110

31 TeMe «HacnencTBeHHOCTE U 1
W3MEHYMBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U MPOLEcC 1 Brommozexa IOK

https://m.edsoo.ru/863¢9214

33 MeTtonanl 1 JOCTHXKEHUSA CEJIEKIIUN 1 bu6mmoreka [IOK
pPaCTeHHI 1 )KHUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexnonorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont 1| HAata o0pa3oBaTeIbHbI
/i Beero POJIbHBIE PAKTHYECKHE | L ooyopyg pasoBateJ e
padoThI padoThI pecypcbl
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTraBieHui 1 bubnnoreka [JOK
00 3BOJTIONINU https://m.edsoo.1u/863e¢9570
bu6mmoreka [IOK
3 MukpooBostrows ! https://m.edsoo.ru/863e9cle
[Momynsaust KaK dJIeMeHTapHast
€IMHUIIA BUJA U SBOJIOIHH. Bubmorexa LIOK
4 JlaGopatopuas padora Ne 1 ! 0.5 https://m.edsoo.1u/863e¢99c6
«CpaBHEHUE BUJIOB 110
MOP(OIIOTHIECKOMY KPUTEPHIOY
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe 1 bubnnoreka [JOK
(bakTOpBhl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro ¢hopmbl 1 }}?gg::?/(r);i;asi.orﬁﬂ 63¢9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 0.5 bubnnorexka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OPTaHu3Ma 1
€€ OTHOCHUTEJIBHOT'O XapaKTepa»
] Hamnpasnenus u nmytu 1 bubmuorexa [IOK
MaKpOIBOTIOIUH https://m.edsoo.ru/863e9cle
9 Heo6paTuMoCTh 3BOTIOLIUT 1
10 Hctopus xu3HM Ha 3emiie u 1
METO/]Ibl €€ N3YUECHHUS
11 ['unoTe3sl MPOUCXOKACHUS KU3HU 1 bu6mmorexa [{OK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ha 3emiie

https://m.edsoo.ru/863eas5a6

PazBuTue xu3Hu Ha 3emMJie 1o spam

bu6mmorexa [IOK

12 U TIeprogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIBLHOTO U KUBOTHOTO MHpA.
[TpakTuyeckas padora Ne | bubmuorexa [IOK
13 0.5
«M3ydeHre HCKOTIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpPTraHUYeCKOT0 MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLHS YETIOBEKA bubnuorexa [JOK
(a"TpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 JBwxyme cuitbl ((haKTophI) bubnnorexa [HOK
AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
9eJI0BeKa
18 Yenoseueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJanTanny 4YejioBeKa https://m.edsoo.ru/863eaeca2
PesepBHrlIil ypok. O6001IeHNE T10
19 TeMe «BOo3HUKHOBEHHE U pa3BUTHE
KHU3HHU Ha 3emiie»
20 DKoJ0rus Kak HayKa
1 Cpensl 0OuTaHUs ¥ DKOJIOTHIECKHE bubnuorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopbl.
Jlaboparopnast pa6ota Ne 3.
«Mop(boimmquKHe 0COOEHHOCTH Butmiorexa [IOK
22 pacTeHUi U3 pa3HbIX MECT 0.5

obutanus». JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

https://m.edso0o0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bu6mmoreka [IOK

23 buomiieckue paxrope: ! https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nonysituu. [Ipaktuueckast pabora

24 No 2 «Iloacuér maoTHOCTH 1 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHuin»

75 Coo01ecTBa OpraHu3MoOB — 1 bubnuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubnnoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

27 3KOCUCTEMBI. DKOJIOTUYECKHUE 1 bubmuorexa [JOK
nupaMuibl. CBOHCTBA SKOCHCTEM. https://m.edsoo.ru/863ebSfa
Cyxkueccus

28 [IpupoIHBIE S3KOCUCTEMBI 1

29 AHTpPONIOTr€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnuoteka [JOK
JKOCHUCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnorexa [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 UenoseuecTBo B 6mochepe 3eMiau 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJIOBEUECTBA https://m.edsoo.ru/863ebale
PeseprubIil ypok. O600611eHIE

34 teMbl «Coo011iecTBa u 1
AKOJIOTUYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[MTPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* buonorwus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., AkunonepHoe ooumecto «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
buomnorus 10 kmacc [Maceunuk B.B.

HU®POBBIE OBPA3OBATEJIbBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
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