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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
HOAX0/M0B K (DOPMHUPOBAHMIO COJEpKaHUsA YydeOHoro mnpenmera «buonorus» cocraBuiIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4eHUs U TpeOOBAHUM K YPOBHIO IOJTOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crenupuke OUOJIOrHuH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECIEYEHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIMU MPOrpaMMbl
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NMpeacTaBieHue o LesaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTIPYKTYpy, paclpelielieHue 110
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO MOCIeI0BATEIbHOCTh M3YYEHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeIbHOrO IpolLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3yibTaTaMm oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeNIbHOCTH/y4eOHBIX AeHCcTBUI 00yyaromuxcs 1mno
OCBOEHUIO COJIEpP KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnoruu (10—11 kmaccel, 6a30BbIif ypOBEHb) peaaM30BaH MPHHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpEeACTaBICHUH O 370pOBOM o0OO0pa3e KU3HM U OCpeXHbIM OTHOILIEHHEM K OKpyXarolei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHUH, a TaKKe
3HAHUH O CTPOCHUU KUBBIX CUCTEM Pa3HOI'O PAHTra U CYIIHOCTH OCHOBHBIX IIPOTEKAIOIINX B HUX
IPOIIECCOB B TIPOTpaMMe TO OHOJIOTHH YJEIEHO BHHMAaHHE HCIOJIB30BAHUIO MOYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH L€IecO00pa3HOro MOBEACHUS B OKpY)Karolled MpUpoAHOH cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YElIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOM HANpPaBICHHOCTH Y4e€OHOro
npeaMera «BHONOTHS» MPOIUKTOBAHO HEOOXOIUMOCTBIO 0OeCTieueH s YCIOBUN ISl PEeIICHHS
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YJarOIUXCsS CIIOCOOHOCTH ananTUPOBAThCI K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHSA JJIs: TO3HAHUS 3aKOHOB JKMBOM IPUPOBI,
¢dopMupoBaHus (YHKIIMOHATIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHWe OWONIOTHST WMEET TaKXKe [UIS pEIIeHHs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33]a4 CPEIHEro oouero o0pa3oBaHus, couuannzanuu odyyatomuxcs. M3yyenne
ononoruu oOecrieunBaeT YCIIOBHS TUTST dbopmupoBaHUs WHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIOCOOCTBYET
MHTETpalui OMOJIOTHUYECKUX 3HAHUHM C MPEICTABICHUSIMH W3 JPYTHX Y4YeOHBIX TPEIMETOB, B
Y4aCcTHOCTH, (pU3MKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MpeJHa3HAUCHUH Y4eOHOTO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJO0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYILIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KAaIOLIEH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX 0COOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAILHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAY4YHOIO IO3HaHUA,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alIuH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaNM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3IJISIIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIliu;

CTaHOBIIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHSATH W OLIEHUBATH SBJICHUS OKPYKAIOIIETO MHUpA KMUBOW MPHUPOIBLI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYarOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTUA;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KHUBOW MPUPOJIBL,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHUW ISl TIOBBIIMICHHUS YPOBHS JKOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKW3HM ISl OIEHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep PO IIIaKTHKH 3a00I€BaHU.

B cucreme cpennero obmero oopasoBanus «buonorusy», nzydaemast Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIAM B COCTAaB MPEAMETHON o00yacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydennsi 6uojoruy Ha 6a30BOM ypOBHE CPEIHETO OOIIero 00pa3oBaHMsI OTBOJIUTCS
68 dacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).



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. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU 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,  TKAaHEBbIA, 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.

OyHKIMHU BOJBI M MUHEpAIbHBIX BellecTB B KkieTke. [loaaep: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). XHUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

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

VYrieBoapl: MOHOCaxapu bl (TJIFOKO3a, pudo3a U 1e30KCcupudo03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TMOJMcCaxapuibl (Kpaxmal, TJIHKOTeH, MeIoNo3a). buonornyeckue QyHKINUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pyHkuuu aunuaoB. CpaBHEHUE YIJIEBOJOB, 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 kiuerke. Kiierounas Teopus — mpuMmep 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: JyKapHOTHUYECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (QYHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiaacTuibl. IIpomcxoxneHrne MUTOXOHAPUNH M IUIACTHUA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
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 XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XMUMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOIEN.

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

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

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

JlaGopatopnast padora Ne 2. «M3yueHue CTpoeHHUsS KJIETOK pPACTCHHUH, >XHUBOTHBIX U
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipoliecca Merabonausma. 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.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocunTeza. Peaknuu ¢doTocuHTE3A.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a JJIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

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

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



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoaedunTa 4eaoBeka

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

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

Tabmuet  u cxembl:  «Tunbl  nuTaHus», «Metabomusm»,  «MHUTOXOHAPUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbld 1wk Bupyca CIIMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

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

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1MWK, WIM JKA3HEHHBIM IMKN KieTku. MHTepdasza m mwmros. Ilpormeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
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 HAaJIBO€, IIOYKOBAHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Craguu meiosza. [Iporeccel, mpoucxomsiiue Ha cragusx Mmenosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TracTpyssaius,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOIO PACTEHHUS: CTPOEHUE CEMEHM, CTaJUU
pPa3BUTHSL.

JleMoHCTpanum:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKu
OakTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIETO»,
«Sineknerka milekonuraromero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 3. «HabmojeHre MUTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



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

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButruss reHetuku. Ponbs nuronorum u
IMOPHOJIOTHN B CTAHOBJICHUH T'€HETHKH. BKiag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTolbl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJIEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJENIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckpelBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuio
JOMMHHMPOBaHMs. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpemMBaHuWEe. 3aKOH  HE3aBUCHMOIO  HACJIEJOBAHUS  NPU3HAKOB.
[{uToreHeTHueckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHue mpu3HakoB. PaGora T. Moprana mno CIEMIEHHOMY
HacCJe10BaHNIO T'eHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HaciienoBaHue MNpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpespl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYUBOCTH.
BapuanuuonHusiil psg u BapuanuoHHas KpuBasd. Hopma peakuuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnenctBenHasi, Wi reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u 1oNOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKU 4YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomombio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacrnoiokKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a KHU3HH, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUEHHUsS] T€HETUYECKUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEJOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukosn, H. B. Tumodees-
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 ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meito3», «B3auMoaeicTBrE aluIeNbHBIX TE€HOBY, «I eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKay, «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnm KpoBw», «MyTalnnoHHas
U3MEHYUBOCTB.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKH Teja), Tepdapuid
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabota Ne 6. «3yyeHue Moau(pUKAIIMOHHON W3MEHYMBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

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

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

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuusi KaKk HayKa U MPOIECcC. 3apoxIeHUE CEeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT00Opas3ws KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMEeHHBIE METOJBI CEICKIIMU. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoactBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanus U e€  YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHoit JIHK wu Ttpancrenneix opranuzmoB. Knetounas wumxenepusi. Knetounsbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobirembl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpamuu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. l1BaHoOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomumnounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpakTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTIDKEHHUS CEJIeKIMM PACTeHHM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUU. DBOJIIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTHU. BinsiHIE YBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcTBa dBomonMH. [laneoHToNornyYecKkue: MOCIEI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOMHUCH, iepexoaHble ¢popMbl. buoreorpaduyeckue: cxXoacTBo
U paznuune GayH 1 Gpop MaTEPUKOB U OCTPOBOB.

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



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX MMyTeH Y BCeX OpraHU3MOB.

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

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

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsunoHHble BOJNHBI U JApedd reHoB. M3omsuus u
MUTpanus.

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

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.

Bun u Bunoob6paszoBanue. Kputepun Buga. OcHOBHbIE (OpMBI BHI000Opa30OBaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakxkposBomorus. PopMbl SBONIONUH: (PUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaﬂ pazmaunﬂ.
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: «Pa3BuThHe OpraHm4eckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX KHUBOTHBIX», «ApxeonTepukcy, «PopMbl OOprOBI 32 CYIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«Mmunoanantanuny, «OO0mmas aereHepainusy, «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopwba 3a cymiectBoBanue», «I[Ipucrnoco0i1eHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B1u1oo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHBIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJieTb «OCHOBHbIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MoAeb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpomMocomM», BIIaKHBIE MpernapaThl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TETa).

JlabopaTopHble U NpakTHYeCKHe PadoThI:

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

JlaGopaTopnass pabora Ne 2. «OmnmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUs. XHUMHUYECKas IBOJIOINUS. AOMOTEHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKU U HX
sBoOJIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam u nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKUH.

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

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

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHUU U KUBOTHBIX. l[losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOIONUU. OCHOBHBIE CHUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: anrponorenes3a. Cxo/cTBa U pa3andus 4eJIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cuibl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYAHM TPY/a, MBILIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAeMBbIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JaCTh pacrnpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeveckux pac. Kpuruka pacuzma.

JdemMoHcTpaumMu:

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

Tabmumer u cxembl: «Bo3aukHoOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuornueckas KieTkKay,
«CoBpeMeHHas CHCTeMa OpPraHUYecKOro Mupay, «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «JIpeBHeilmme moam», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIOINUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHOJIOTHYeCKas TadyuIla,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTuueckast padota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOWTaHMS ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3AYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (GakTOpoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIIOTUUECKUX (PaKTOPOB HA OPTraHU3MEI.

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



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHIHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEpPUCTUKU momyisiiuv. (OCHOBHBIE IOKA3aTeNW IONYJIALHU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

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

TabGmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emiany, «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdonornueckne 0cCOOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BiusiHUe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

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

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunpl-noMmuHanTsl. 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 (NMUIIEBbIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTesld 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

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

buopasznoobpasue kak ¢aktop ycrorunBoctu skocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
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
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHue NpUposl U yenoseuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsl Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuel u cxemsl: «llumesslie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOrO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelmme UCTOYHMKHU 3arpsi3HEHMsS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctaBisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsii d3QpexT», «DaKkTopbl
PaAMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTtpykTypa ouochepsn», «Pacpoctpanenue



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

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHple  cooOmiecTBay, Koiulekuuu  «buoneHo3», «Bpeautenum — BakHEHWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTPaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs MNpenMeTa «bHONOrus» BbIIEICHBI
CIIEAYIOIIHE COCTABJIIONIME: OCO3HAHHE OOy4YaroIUMHCA  POCCHHCKOM  Tpa)IaHCKOM
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHUIO, CAMOCTOSATEIBHOCTH M CaMOOINPEAETICHHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO OHOJOIrWH, IleJICHANpaBIeHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXJIeHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOEH  JEATEIbHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMHM, MPHUCYILUMH  CHCTEME
OMONIOrMYecKOro 00pa3oBaHMs, HAIMYHE HKOJIOTHYECKOrO IIPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHS TpenMeTa «BbHOoNorus» NOCTHTaloTCs B €AMHCTBE
y4yeOHOIl W BOCHUTATEIbHON JEATEIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMU, UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, TPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMA,
CaMOBOCITIUTaHMSI ¥ CaMOPA3BUTHS, PAa3BUTHs BHYTPEHHEH MO3WIMU JMYHOCTH, MATPHOTH3MA,
YBaKEHHs K 3aKOHY M IIPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJECHHUIO, B3aUMHOI'O
YBOKEHUs, OCEpEeKHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 M TPATUIHIM
MHOI'OHaIMOHaIbHOTO HapoJa Poccuiickoit denepanyu, npupoae U OKpyxarolei cpene.

JIMYHOCTHBIE PE3yabTaThl OCBOSHHS YU4€OHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
MO3HUIIMEH JMYHOCTH, CHCTEMOM IEHHOCTHBIX OpHEHTAIWid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacmmpeHue KU3HEHHOTO OIBITAa M ONBITa JEATEIFHOCTH B IMPOLECCE pPean3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM MNO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOT0 O0IIECTBa;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
peleHny yaeOHbIX U M03HABATEIbHBIX 33124, BHIIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JCHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aWMO/ICHCTBHS JIFOJIEH ¢ pa3HBIMH YOSKICHHUSIMH, KYITbTYPHBIMU IIEHHOCTSIMU M COITHATEHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIITOJHEHHUS YYCOHBIX,
MIO3HABATENIbHBIX M HCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OIIITOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKO J1eTETbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS



c(OPMHPOBAHHOCTh POCCUICKOM IPa)KAaHCKOM NICHTUYHOCTH, TATPHUOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHONM, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIIGHWE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU 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(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

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

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

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

MIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKOMN JINYHOCTH;

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

MOHMMAaHUE U peajn3alus 3J0pOBOro U 6e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOI0IeHNe TUTMEHUYECKUX MPaBWJI U HOPM, COQJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO O€3011aCHOTO
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTbH K aKTUBHOM JESITEIBHOCTH TEXHOJIOITMUECKON U COLIMAJIbHOM HAIIpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepam mpodeccuoHanbHOM AeITeIbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

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 OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKatoIlel Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0IeM U IMyTel UX pelIeHus;



CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble P U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTMBHOE HEIPUATUE NECHUCTBUM, INPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIBTYphI, OIBITa
JESATEIIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIBHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IIPAKTHUKE, IOTOBHOCTUM K YYacCTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEPULICHCTBOBAHUE S3bIKOBOM M UNTATENIBCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOIECHCTBHUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuecTBa, B IMO3HAHUU IPHUPOJTHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelaTb pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA IMyTeH BbIXO/a U3 II100aIbHBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHUH B IEJSAX MOBBIMICHUS OOmIeH
KYJBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJIs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh NMPOEKTHYIO U
HCCIIEOBATEIBCKYIO ACSITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAHMH 1O OMONOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS y4eOHOro mpeamera «buoJOrusy BKIIOUAKOT:
3HaYMMble Ui (OPMHPOBAHHS MHMPOBO33PEHHsS] OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHbIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4YHbIM (akT, NMPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIE, KOMMYHUKATUBHbIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE



dbopmupoBaHre (QPyHKIIMOHAIBHONH T'PAaMOTHOCTH M COIMAIBLHON KOMIETCHIIMU OO0YYaroIIUXcCs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeamMeTHble Pe3yNbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Imero o0pa3oBaHM
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

OIpEeNeNATh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH HX JIOCTHUIKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

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

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pAacCMATPUBAEMBIX SBICHUSIX, (OPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYMU PAa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

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

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATh PAabOTy B YCJIOBUSAX PEaTbHOrO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4EOHO-UCCIIEIOBATETHCKON U MPOEKTHOW AEATeIhbHOCTH, 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
MHTEPIIPETAIIMU, TPEOOPa30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYalMsIX, B TOM YHCJE MPU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/Jaud B 0Opa30BATENLHON NEATEIHHOCTU U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUTOTe3y €€ pelleHHs, HaXOIUTh apryMEHTHhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJe peHmICHUS 3a7add  pPe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JTaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

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 aJbTEePHATUBHBIEC PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe y4eOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH H JIPYTOe);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uHpopMaLyell: IPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

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

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JHAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS IMIpe/UIaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECH U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacro3HaBaTh HeEBepOAJbHBIE CpEACTBA OOMICHHs, NMOHMMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
NPYTUX JOACH, TPOSIBISATh YBAXHUTEIHHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBHIYyaIbHOH paboOTHl Mpu
pelieHny OMOoJ0TrHYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH € y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh ITEIM COBMECTHOW JEATEIbHOCTH, OPTraHW30BBIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IIaH JEHCTBUHM, pacnpeAensTh poOJid € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOI0 YYaCTHHKA KOMaH/bI B OOLIUIl 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 MHUIIHATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO AEATENLHOCTh, BBIBISTH HMPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBaTH COOCTBEHHBIC 33Ja4l B 00pa30BATENBbHOM JEATEIBHOCTH H
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIUpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX NPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIESTEIHHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaZICTh HABBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUSI COBEPIIAEMbIX JEHCTBUIA
¥ MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BaTh MPUEMBI pedIeKCHn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

NPUHUMATh MOTUBBI M aPT'YMEHTBI IPYTUX IPU aHAIIU3E PE3yIIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0s1, MOHUMast CBOU HEJOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C TIO3UITUH JPYToro YeIOBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpamMmmbel 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 TI0 MOJYYEHUIO HOBOT'O 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3JIMYHbIX Y4EOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosjorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJaM 00yueHHs.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUS yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep)KaHWE OMOJOTHYECKUX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, Merabonu3M (0OOMEH BeImeCTB M  IpeBpalleHHe DHEPruu), ToMeocTa3’
(camoperynsiuusi), YpOBHEBasi  OpraHM3alMsl JKUBBIX  CHCTEM, CAaMOBOCIPOU3BEJICHUE
(penpoyKius), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
LEHTpaJIbHas JI0TMa MOJeKyJsipHOi Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. U.



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

YMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M I[pPOBEICHHE OHOJOrHYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHM U 3aKOHOB, YMEHHME JI€J1aTh BBIBO/bI HA OCHOBAHUU II0JIyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIECIATh CYHICCTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAapHOT U JYKapHoOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHa BEIECTB U
IPEBpALLECHUs] SHEPTUU B KIETKe, (POTOCHHTE3a, MJIACTUYECKOIO M IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOJAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBUIYAIBHOIO Pa3BUTUSA
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JIS1 IPUHATHSA IPAKTUYECKUX PEIICHUH B IOBCEIHEBHON KHU3HU C LEJIBbIO 00ECIeUeHUSI
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKpPEIIMBAHUS
JUIS TIpEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

yYMEHHUE BBIOJIHATH JIAOOPATOpPHBIE M NpPaKTUYEeCKHe paboThl, cOOMI0NaTh MpaBWila IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb U WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMAaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHQOpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COJIEPKAHUE OMOJIOTUYECKMX TEPMUHOB U MOHSTUNA: BUJI, TIOMYJISALINS,
reHO(OH[, HBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpPbl) SBOJIIOLUH, MPUCIIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (AKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYLEHTHI, LIeNH MUTaH!s, SKoJoruyeckas mupaMuaa, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Ouosnoruueckue teopuu (dBosrounoHHas Teopuss Y. JlapBuna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTb rpaHUIbI X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAYy HCCIeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI Y 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE IPU3HAKH CTPOCHUSI OMOJIOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TNPOAYLEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOTEOIlEHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BHUJ1000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHUS JKOJIOTMUECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B SKOCHCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUI
B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YEHHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELIEHUI B IOBCEJHEBHOM KU3HHU C LENbI0 OOECIeueHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
PUPOIONOIB30BaAHUS;

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 ¢ yueOHbBIM U 1a0opaToOpHBIM 000pYyI0BaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIIOYAONIYIO0 IICEBJAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOoW HMHGOpMalMU, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUIM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne KoJimnuecTBo 4acos

n HauMenoBaHue pa3ie/10B M TeM POrpaMMbl B I1eKTPOHHLIE (LHPPOBHIE)

/ pa porp mce KP 1P o0pa3oBaTejibHbIE PeCypPChI

n
1 bronorus kak Hayka 2 0.5 bubmmoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI M UX OpraHUu3anus 1 bubmnoreka IJOK https://m.edsoo.ru/7f41c292
3 XUMUYECKUH COCTAaB U CTPOCHUE KIICTKU 8 1 bubaunorexa [IOK https://m.edsoo.ru/7f41c292
4 JKusHenesaTenbHOCTb KIETKU 6 bubmnoreka IIOK https://m.edsoo.ru/7f41¢292
5 PA3MHOKCHHC M HHIMBHJYaIbHOC PasBUTHE 5 1 Bu6smoreka LIOK https://m.edsoo.ru/7f41c292

OpraHu3MOB

6 HacnencTBeHHOCTh M H3MEHYMBOCTh OPTaHU3MOB 8 15 Bbubmnoreka IJOK https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 bubmnoreka IJOK https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE Bpemst 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoanvecTno yacos dyeKkTpoHHbIe (LM POBbLIE)
i IIpOrpaMmel Bcero KP P o0pa3oBaTesbHbIe pecypchl
1 DBOJIOLIHUOHHAA OHOJIOTHS 9 1 bubanoreka IIOK https://m.edsoo.ru/7f41cc74
2 ?:;EZKHOBCH% 1 pa3BHTHC HKHU3HHI HA 9 0.5  bubmuoreka IIOK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpYy>Karomias cpeaa 5 1 bubmmoreka L{TOK https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJIOTUYECKUE CUCTEMBI 9 bubamnoreka IIOK https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpems 2 bubaunotexa [IOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Neo KoanuectBo yacoB
Tema ypoka Koutpo  IlIpakTn DJIeKTPOHHbIE HU(PPOBBIE 00pa3oBaTebLHbIE
n/ Bcero JbHbBIE YyecKue pecypcsl
I padorsl  padoThI
1 EHOMOMS B CHCTEME HAVK 1 bubmmnoreka ITOK https://m.edsoo0.ru/863e6122
y https://m.edso00.ru/863e632a
MerTo/1bl TO3HAHUS JKUBOW TPUPOIBI.
2 Ipaxtieckas pabora Ne 1 1 0.5 bubmmoreka IIOK https://m.edso0.ru/863e6122
«Hcrionp30BaHme Pa3IMIHBIX METOJIOB TIPH
W3Y4YEHUH OMOIOTUYECKIX 00BEKTOBY
3 buosorteckue cueTeMbi, PONECChl 1 1X 1 Bubnuorexa LIOK https://m.edso00.ru/863e6564
H3y4yeHue
4 KHMUMECKHA COCTAB KICTKH. Boza u 1 bubmmoreka LIOK https://m.edsoo.ru/863e674e
MUHEPAITBHBIC COJIN
5 benku. CocTaB u cTpoeHHE OCITKOB 1 bubmmoreka L{TOK https://m.edso0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3ydeHune KaTaIuTHIECKONH aKTHBHOCTH 1 0.5 bubmmoteka [{OK https://m.edso00.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMUIa3bl WIH
KaTaJsiasbl)»
7 Vraesonsl. JIMmums! 1 bubamnoreka IJOK https://m.edsoo.ru/863e6870
8 HyknennoBbie kucinotel. ATD 1 bubaunoreka [IOK https://m.edsoo.ru/863e6d5¢
9 VIcTOpHst 1 METOIIbI H3YHCHHUS KICTKH. 1 bubaunorexa I{OK https://m.edsoo.ru/863e6e88
Kierounas teopus
10 KneTka kak 1iei1ocTHas )uBasi cuctrema 1
CtpoeHne 3yKapuoTHYECKON KIIETKHU.
JlabopaTopHas pabora Ne % «3yuenue bubimoreka ITOK https://m.edsoo.ru/863e6ff0
11 CTPOEHHUS KJIETOK PAaCTEHUM, KUBOTHBIX, 1 0.5

rpuboB 1 OaKTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux

https://m.edso0.ru/863e716¢
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OIIMCaHHCEC))

12 OOMeH BelEeCTB WM METabO0IN3M 1 Bbubanoreka ITOK https://m.edsoo.ru/863e766¢
13 dorocuHTe3. XEMOCHHTES 1 Bbubmnoreka ITOK https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii 0OMeH 1 bubmmoreka [{OK https://m.edsoo.ru/863e7aae
’Ku3zHeHHbIN LUK KIETKU. [leneHue
kietkd. Mutos. JlabopatopHas padora Ne 3
15 «HaOmroneHre MUTO3a B KJIETKAX KOHYMKA 1 0.5 bubmnoreka IJOK https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKPOIIpEnaparax»
16 EII:I({);;I;T% Ociika. Peakius MaTpHiHOro 1 bubmmorexa ITOK https://m.edsoo.ru/863e796e
17 Tpancsiiyst — OnocuHTe3 OelKa 1 Bbubmnoreka ITOK https://m.edsoo.ru/863e796e
18 Hexknerounsie hopMbl )KU3HU — BUPYCHI 1 bubaunoreka [IOK https://m.edsoo.ru/863e7540
19 DOPMBI PASMHOKEHHS OPraHH3MOB 1 Bn6n.nore1<a IHOK https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiio3 1 bubamorexa I{OK https://m.edsoo.ru/863e7f4a
OO6pazoBanue U pa3BUTHE MTOJOBBIX KJIETOK.
1 Quioromsopene. JuSoparopr pibora 05 Busmorexa LIOK htps/im.edsoo.ru/863e81b6
Ha FOTOBBIX MUKPOIIpEapaTax»
22 WunuBuayanbHOE pa3BUTHE OPTaHU3MOB 1 bubmmoreka L{TOK https://m.edsoo.ru/863e8436
23 T'eneTika — HayKa 0 HaCICACTBCHHOCTH H 1 bubamoreka I{OK https://m.edsoo.ru/863e86f2
HU3MEHYHBOCTH
94 | SAKOHOMEDHOCTH HACIC/IOBAHMA 1 Bu6mioreka IIOK https://m.eds00.ru/863e8878
PU3HAKOB. MOHOTHOPHIHOE CKPELMBAHUE
25 JIurnOpuanoe CKpenmBanue. 3aKon 1 bubaunoreka I{OK https://m.edsoo.ru/863e89a4
HE3aBMCHUMOI'0 HACIIEIOBAHUS MPU3HAKOB
CreneHHoe HaclleI0BaHNE TPU3HAKOB.
JlabopaTtopHas pabota Ne 5 «3yuenue
26 pe3yabTaTOB MOHOTMOPUIHOTO U 1 0.5 bubnmoreka LIOK https://m.edsoo.ru/863e8c60

JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MHKPOTIPETIapaTax»
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I'enernka momna. HaCJ'ICIIOBaHI/IC ITPHU3HAKOB,

27 1 bubmnoreka ITOK https://m.edsoo.ru/863e8c60
CIEIUICHHBIX C II0JIOM
H3menunBocTh. HeHacnencrBeHHas
M3MEHYMBOCTH. JlaboparopHas pabora Ne 6.
28 WsyucHue MompuKaImonHok 1 0.5 bubmnorexa IIOK https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHHUE
BapHUAIMOHHOTO PsJIa ¥ BAPUAITUOHHOM
KPUBOI»
HacnencTBenHas H3MEHYHBOCTD.
29 Jlabop aropra pabota Ne 7. «Auamus 1 0.5 bu6mmoreka LIOK https://m.edsoo.ru/863e8efe
MYTaIi y Ipo30QHIIbI HA TOTOBBIX
MUKpOTIperiapaTax
30 I'eneTnka yenoBeka 1 bubmmoreka IIOK https://m.edso0.ru/863e8d78
PesepHblit ypok. O600mIeHue 1Mo reme
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTH 1
OpPTaHHU3MOB»
32 Cernekius Kak HayKa U MPOIecce 1 Bbubmmoreka ITOK https://m.edsoo.ru/863e9214
33 MeToHHUH JIOCTHICHHA CETCKITHHI 1 bu6mmoreka [IOK https://m.edsoo.ru/863e9214
pPaCTCHHIA U KUBOTHBIX
34 BrOTeXHOJIOTHs KaK OTpacib MPOU3BOJICTBA 1 bubmmoreka L{OK https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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11 KJIACC

Ne Kosn4ecTBo 4acoB
DJIeKTpOHHbIe U POoBbIE 00pa3oBaTelbHbIE
p/  Temaypoka Bcero KP 1P pecypc[l)al " '
n
1 DBOJIIOIHS M METO/IbI €€ N3YyUeHHS 1 bubnunoreka LIOK https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS MPECTaBICHHI 00 IBOJIOIIMU 1 bubnunoreka LIOK https://m.edsoo.ru/863e9570
3 Mukpo3BOJTIOLIHS 1 bubnunorexa LIOK https://m.edsoo.ru/863e9cle
[Momymsius Kak dJIeMEHTapHast SAMHUIIA BHIA U
4 spositonnu. JlaboparopHas padora Ne 1 «CpaBHeHue 1 0.5 bubmmorexka IIOK https://m.edsoo0.ru/863e99c6
BHUJIOB 10 MOP(OIOTHIECKOMY KPHUTEPHIO»
5 JBKymuie CHIBL (371EMEHTapHbIE (GaKTopE!) 1 Bu6nunoreka I{OK https://m.edsoo.ru/863e9da4
IBOJTIOLIMN
6 EcrecTBeHHBIIT 0TOODP U €r0 GOPMBI 1 bubnunoreka LIOK https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 9BOJIOMUH: TIPHUCIIOCOOICHHOCTh
7 OpranusMmos i Bu000pasosame. Jlaboparopuas 1 0.5 Bu6nmoreka I{OK https://m.edso0.ru/863e9fde
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OpraHu3Ma 1 €€ OTHOCHTEIBHOTO XapaKTepa
8 HamnpaBneHust 1 myTH MaKpO3BOIIOLIIH 1 bubmuoreka LIOK https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoIIONINN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus 1
11 ['MnoTe3bl MPOUCXOXKICHHS )KU3HU Ha 3emIie 1 bubnunorexa [IOK https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMJIe TI0 3paM U Mepruoiam 1 bubnunorexa [IOK https://m.edsoo.ru/863ea6be
OCHOBHBIE ITAIbI YBOJIOIMHA PACTUTEILHOTO U
13 ’kuBoTHOro mupa. Ipaxtieckas pabora No | 1 0.5  Bubmmoreka I{OK https://m.edsoo.ru/863ea8bc
«/3y4eHre NCKOMaeMbIX OCTATKOB PACTEHUI U
’KUBOTHBIX B KOJUICKIIHSX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 1 bubmmoreka [{OK https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeJoBeKa (aHTPOIOTeHe3) 1 bubnrorexa L{TOK https://m.edsoo.ru/863eac2c
16 JIBrokymie cuitbl ((hakTOphl) aHTPOIIOTEHE3a 1 bub6muoreka IOK https://m.edsoo.ru/863ead44
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17 OCHOBHBIE CTaIUX IBOIIOLNA YEJIOBEKA 1
18 Henoseteciue packl u IPUPO/IHBIE AXamTAIHH 1 bubmmorexa LIOK https://m.edsoo.ru/863eaea2
YeJIoBeKa
19 PezepHblil ypok. O6001IeHuE 110 TeEMe 1
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa 1
21 Cpebl 00UTaHHS U SKOJIOTHYECKHE (haKTOPBI 1 bub6muoreka ITOK https://m.edsoo.ru/863eafec
Abunornuaeckue gaxtopsl. Jlaboparopras padora Ne 3.
«Mopdomnoruueckue 0COOCHHOCTH PACTECHHIA U3
22 pasHbIX MecT obutanus». JlabopaTopHas pabora Ne 4. 1 0.5 bubmmorexa LIOK https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U pPa3BUTHE YSPEHKOB
KOJIeyca»
23 buornueckue GpakTophl 1 bubnunoreka LIOK https://m.edsoo.ru/863eb348
DKOJIOTHYECKHUE XAPAKTEPUCTUKH MOIYJISIIIHH.
24 [Tpaktuueckas pabora Ne 2 «Iloacuér mioTHOCTH 1 0.5
MTONYJISILUN pa3HBIX BUOB PACTCHUIN
25 CooOriecTBa OpraHM3MOB — OHMOIICHO3 1 bubnunoreka [IOK https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI) 1 bubnunoreka [IOK https://m.edsoo.ru/863eb46a
27 OcHoBHbIE [OKa3aTeN1 OKOCHCTEMBL. DKoJoTnYecKue 1 Bubmorexa [IOK hitps://m.eds00.ru/863eb5fa
nupamupl. CoiicTBa skocucteM. Cykieccust
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buochepa — riobdanpHas 3KocucTeMa 3eMITH 1 bubnunorexa [IOK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILECTBOBAHMUS OHOCGHEpBI 1 bubnunorexa [IOK https://m.edsoo.ru/863ebd16
32 YenmopedecTBO B Onocdepe 3emiu 1
33 CocymiecTBoBaHHE TPUPOJIBI M YEIOBEYECTBA 1 bubmmoreka [{OK https://m.edsoo.ru/863ebale
34 PesepBHeIit ypok. O6061enne Tembl «Coo01ecTsa u 1
IKOJIOTMYECKUE CUCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2.5



https://m.edsoo.ru/863eaea2
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
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buosnorus, 10 xknacce/ benses J[.K., Apmvmun .M., Ky3nenora JI.H. u apyrue; non
penakuueit bensiera JI.K., Ipmvmmmina I'.M., AkunonepHoe o6mectBo «M3narenbcTBo
«IIpocsemienne»

* buonorus, 11 knacce/ bensies JI.K., bopoaun I[1.M., Jemvimun .M. u apyrue; non
penakuueit bemsiera JI.K., J{pivmmmna I'.M., AkuronepHoe o61mectBo «3narenbcTBo
«IIpocBemieHue

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



