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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUISL OIPEIEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHUS,
pe3yibTaToB O00y4eHHs U TPeOOBAHMN K YPOBHIO HOJArOTOBKM BBITYCKHHMKOB, MOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe M0JIOKEHUs 0 crennpuke OMOJIOrHH,
e 3HAYCHWU B IMO3HAHMU S>KUBOM MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNICHbl OCHOBHBIC (DYHKIHH IPOTPAMMBI I10
Ouosioruu u e€ CTpyKTypa.

[Tporpamma mo O6uonoruu AaéT MpEICTaBICHHUE O IENIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOOydyaroIuxcs cpeacTBamMu YydeOHoro mnpenmera «buonorus»,
orpenenseT 005f3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeN0BaTeNbHOCTh M3Y4EHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpOIecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTam oOyueHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN ACATEIbHOCTH/Y4eOHBIX NEHCTBUN 0OYJAIOMIMXCS 1O
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3yYeHHHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (DOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHUEHTALMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHMS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [ToaTomy Hapsay ¢ U3ydeHHueM 00Ie0MOIOTHUECKUX TEOPUH, a TaKKe 3HAHUH
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHMH  YEJOBEKA, MEIUKO-TEHETHYECKOrO0  KOHCYJIBbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMaHHS K MPUKIAJIHOW HANPABICHHOCTH Y4€OHOTO
npeamera «bHOJOTHs» NMPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ul peIieHus
OJTHOW M3 aKTYaJbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y O0YyYaroIUMXCs CHOCOOHOCTH AMaNTUPOBATHCS K M3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX PU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOM MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OWMOJIOTHS HMMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue
Ouosoruu obecrnednBaeT ycaoBUs A (OPMUPOBAHUS HHTEIUIEKTYaTIbHBIX, KOMMYHHKAIIMOHHBIX
U  MH(QOPMAIMOHHBIX HABBIKOB, JCTETHYECKOM KyJIbTYphl, CIIOCOOCTBYET HHTETpaLuu
OMOJIOTUYECKUX 3HAHUHU C TMPENCTaBICHUSAMH M3 OPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢Gu3uku, xumuu U reorpadun. HazBaHHbIe MONOXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mpeaMera



«buonorusy cocTaBMIA OCHOBY ISl ONIPEICICHUS MTOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €TO
coJlepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBHIM OOYyYaroIIUecs MOJIKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KU3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00€e MECTO B 3TOM CUCTEME 3HAHU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJEpKaHHUS ydeOHOro Marepuaia B MporpaMMe IO OUOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMH 1 SBOJIIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbIIEICHBI CIEAYIOUINE cofepxKaTelbHble TuHuu: «buonorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosorudeckas cuctemay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MPUPOABD», «IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMBOW TIPUPOJIBI M PEIICHUS PA3IMIHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHUE 00YJAIOIIUMUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIIOTE3aX, TMpaBWIaX, CIyXKaldX OCHOBOM i1  (OpMHUpPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IMO3HaHUS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

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

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHWUBATH SIBJICHUS OKPYXKAIOMIETO MHUpa YKHBOW MPUPOILI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OOYJarONIUXCS YMEHHUW WLTIOCTPUPOBATH 3HAYEHUE OWMOIOTHYECKUX
3HAaHUA B TMPAKTUYECKOW MAESITETbHOCTH YEJOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COONIIOACHUS STUYECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

NPUMCHECHUE TPUOOPETEHHBIX 3HAHWUN W YMEHUH B TIOBCEIHEBHOHM XWU3HU JUIS OIECHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCSL 00sI3aTENbHBIM Y4€OHBIM NPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oOiactu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CuctemMa OMONIOTHYECKUX HAYK.

MeTo/ b1 TO3HAHMS KUBOM MPUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OIUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konb1os, k. Yorcon nu @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHusi Omonoruu. OTIWYHE >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOC(HEPHBIH.

JdemoHcTpaumnu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTaB KIETKU. XUMUYECKUE AIEMEHTBI: MaKpOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpAJIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHUHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Otmianuns  ¢GepMeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuasl, crepouasl. [uapopunbHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxnuum PHK. Bumer PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. Kiierounas Teopuss — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cuctema CHHTE3a Oeka.



Tumbl KIETOK: DJyKapuOTHUYeCcKass M MpokapuoTHueckas. (OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, I1acTuibl. IIporcxoxieHne MUTOXOHAPUH U I1acTUA. Busl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHblil neHTp KieTku. CTpoeHue spa: saepHas 000y0uka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKMX 3JEMEHTOB B  HEXHBOM  IPUPOIAE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOW MHKPOCKOM, O0OpYyIOBaHUE MIJIS TMPOBEACHHUS HAOIOIECHUM,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHIIa3bl WA KaTaaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOMmeH BemiecTB, WIH MeTa0ONU3M. ACCUMWIAIMS (TJIACTHYECKU OOMEH) H
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALICHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE JAbIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsnus — 6uocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexknerounsie popmbl )ku3HU — BUpYChI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0CHHOCTH CTPOCHMSI M KM3HEHHOTO IMKJa BUPYCOB. bakrtepuodaru. bonesnu pacrenwmii,



KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycamu. Bupyc mmmyHnoxedunura uenoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHast TpaHCKpUIIMsS, peBepraza M HHTerpasza. lIpodwumakTika
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

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

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIWM/la, OGaxrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKI, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccst,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuael. LlUTonornueckre OCHOBBI Pa3MHOXKEHUS U MHJIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecroioe U 1noyioBoe. Bubl 6ecronoro pa3MHOKEHHUS:
JIeIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIpomecchsl, nmpoucxoadmmue Ha cragusx menosa. IloBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHME U Pa3BUTUE TOJOBBIX KJIETOK — ramMeT (CrnepMmaTro3oup,
AlIEeKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKUBOTHBIX: JpOOJIEHHE, TacTpyJsius,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJCTBA.

Poct u pa3zBute pacteHuii. OHTOreHe3 BETKOBOIO PACTEHUsS: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUST OPTaHU3MOBY, «/IBOIHOE OMIIOIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHue xpomocombl», «KieTouHbIl Uk, «Pernmkanus
JHK», «Mutos», «Menos», «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] aMETOTeHe3 y MIIEKOTTUTAIOIIUX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30Ubl MIEKOMUTAIOIIETOY,
«SlitexneTka MIEKONUTAaroIIEero», «KapuokuHes B KJIeTKax KOPEIIKa JIyKa», MarHUTHAs: MOJEIIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradasHnoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnas pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUYMKA KOpEIKa JIyka Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopuass pabota Ne 4. «M3ydeHWe CTpPOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHIICKUX ¥ 3apYOCIKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MonorubpuaHoe ckpermBanue. 3akoH equHo00pa3us TuOpUI0B repBoro nokoseHus. [Ipasuno
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHATU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe10BaHNIO T'eHOB. Hapyllenue clueruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

W3meHunBOCTh. BUJIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacjeACTBeHHas. Ponb cpenbl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamuss myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHbIE. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJIEKYISPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YyeloBeKa: TeHHbIe OoNie3HH, OONE3HW ¢ HACIEACTBEHHOH  MPeapacioyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

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

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3auMoIeicTBHE allIeIbHBIX T€HOBY, «I €HEeTHUEeCKNE KapThl PAaCTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIUICHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Mojenu-anmukanuu «MoHorubpugHoe ckpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GOpMbl KPBUIEB U OKPACKH Tea), repOapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKue padoThI:

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

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka U Ipouecc. 3apoKIeHHe CeleKlInu U goMectukauus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OlIeHKa 9KCcTephepa. bIM3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKkpemuBanue — aytoOpuaunr. OtmanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 U IOJy4YeHHE MOJIUIUIONI0B. JIOCTHIKEHUS CEJIEKIMM PACTeHHM, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHas WH)XXEHepHUs. OTambl CO3/aHus
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas umkenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHATFHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BBICOKOMIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

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

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTO0Opa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KJIOHUpOBaHHE», «KOHCTpyHMpoBaHUE U MEPEHOC
TEHOB, XpPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJbl M JIOCTHXKEHHUS CEJEKIHMU PACTEHMH W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[IpennochlIKu BO3HUKHOBEHHUS 3BOJIIOIMOHHOMN TEOPHH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Ouosiornu. BrnusiHue 3BOIOIIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTHH U APYTHX HAYK.

CsunerenbcTBa 3BoJoluu. [lageoHTonornyeckue: nocue 0BaTeIbHOCTh MOSIBIICHUS BUI0B
B TAJICOHTOJOTUYECKON JIETONMHUCH, IMepexoaHbie (opmbl. bruoreorpaduueckue: CXOIACTBO U
pasznuuue dayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCOB, HeompenenéHHas H3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuxymye cuibl (pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN Ipoliece |
KOMOMHATUBHAs U3MEHYMBOCTb. [lonynsaiuonHbIe BOIHEL U Apeiid reHoB. M3omamus u Murparus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. IIpuMepsl npucrnocodnenuit
y OpraHu3MoB. ApoMop(h03bl U UIMOAANITALIIH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makpossomtonus. @opmbl 3BoIIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupyromias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmu1s! u cxembl: «Pa3BUTHE OPraHUYecKoro MUpa Ha 3emiiey, «3apOo bl TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOOPY,
«MHorooOpa3ue cOpTOB pacTeHuit», «MHorooOpa3ue MOpoA >KUBOTHBIX», «[lomymsiumy,
«MyTanoHHass U3MEHYUBOCThY», «Apomopdossy, «Manoanantanun», «O0IIas aereHepamnus,
«/IBmxymue cuibl 3Bosronuny, «Kapra-cxema mapmpyta nyremectsust Y. Jlapsunay, «bopbba
3a CYILIECTBOBAHHE, «IIpucnocoOiaeHHOCTh OpPTaHU3MOBY, «["eorpadpuueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BaHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3JIMYHBIMHU THIIAMHU OKPACKH, HA0Op MIIOJ0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoJuleKIusi «DOpPMBI COXPAHHOCTH HCKOMAEMBIX
KUBOTHBIX W PAaCTECHUI», MOJenb ammumkaius «llepekpéct XxpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATymIKH», MUKpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMBI KPBUTHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

Jlaboparopnas pabora Ne 2. «OmnucaHue TNPUCIIOCOONIGHHOCTH OpraHm3dMa © eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHbIe TIpEACTABICHUS O 3apOXKICHUHU KU3HU. HaydHble THIOTE3hI BOZHHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMHs. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MMOATBEPKICHUE XUMUYECKON
sBomtonny. HavanbHele dTanbl Ononorudeckoii apoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE INPOTOKJIETKU. [lepBbie KIETKHM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxein. Apxenckas U IpoTepo30iMcKast
apsl. [Taneo3olickast 3pa U €€ MeproIbl: KEMOPUHCKUN, OPIOBUKCKUHN, CHITyPUNCKUN, T€BOHCKHIA,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.



Me3so30iicKas 3pa U €€ epruoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TIeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUrUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOLIMSL  4YeJOBEKAa. AHTpONOJOrus Kak Hayka. PasBurue mnpeacraBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Indus YeJioBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

Jsuwxymme cunbl  (pakTopel) aHTpomorenesa. HacnencTBeHHass HW3MEHUHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peyb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbIi,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BpeMsl CYILIECTBOBAHUS, 00JIACTh PACHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOTICHHOCTH MIPE/ICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EAMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmunel u cxembl: «Bo3nukHoBeHre CoMHEUHOH cucTeMbly, «Pa3BuTHe OpraHM4ecKoro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKHX HAXOJIO0K
MPEAKOB COBPEMEHHOrO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pach».

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTpPaJONUTEKA,
MUATEKAHTPOIa, HeaHAepTajablla, KPOMAHBOHIIA), CJICTKH WJIM W300paKCHHUS] KaMEHHBIX OpYIUi
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEphl, pyOuia, ckpebdia), TeoXpoHoJIornieckasl Tabnuia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3ydeHne HCKOMAaEeMbIX OCTATKOB PACTCHHI M KHBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd M paslelbl SKOJOTUHM. MeToabl 3KOJIOTMYEeCKUX
UCCIJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skomormueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCcTBHIO a0noTHYeCKUX (akTopoB. bruojgornueckre puTMbl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepamus, MyTyajln3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapPaKTepUCTUKH momyasiuu. OCHOBHBIE TIOKa3aTeIH IOMYJISLUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JIuHamuka
YHUCICHHOCTHU TOMYJISIIMU U €€ PETYIISIIIHA.

JdemoHcTpaumuu:

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

TabGmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emuany, «Cpebl 0OUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTCHUM M3 PA3HBIX MECT
oOUTaAHUSY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktryeckas padora Ne 2. «I[Toacu€Tr mIOTHOCTH MONMYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranmsmMoB —  OuoneHo3.  CTpyKTypel — OHOLIEHO3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M TOTOK HSHEprud B dKocucreme. Tpoduueckue (MHIEBBIE) ypOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHS. DKOJIOTWYECKHE NHPAMHJIbL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAMOpErysnus, pazsurue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KkocucTemsbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycrouuBoCcTH 3KocucTeM. CoxpaHeHHe OMOJIOrHYeCKOro
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsi3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHus B onocdepe. [1odbansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOOpa3us Kak OCHOBA
ycroitunBocTi Onocdepsl. OCHOBAa PalMOHAIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCaMH U MX
ucnosib3oBaHue. JloCTHKeHHUs OMOIOTUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumnu:

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

Tabmuuel u cxemsl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHoleH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BaxkHeMWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl nmerpazanuu  nouBy», «llapHukoBblii  3ddexT», «DaKTOPHI
PaaMOaKTUBHOIO 3arps3HeHus1 Onochepn», «O0mas cTtpykrypa ouochepsn», «Pacpocrpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot a3ora B mpupoae».

Ob6opynoBanue: MoAeTb-anmIMKanus « TunuaHsie OMOIEHO3bI», Tepbapuii «PacTuTenbHbIe
cooOrmiecTBa», KoJulekiuu «buoreHo3», «BpeauTenn BaKHEWIINX CETbCKOXO03IMCTBEHHBIX



KyJIbTyp», TepOapuu ¥ KOJUICKIIMM PACTCHH W KUBOTHBIX, NPHUHAJICKAIINE K Pa3HBIM
9KOJIOTHYECKHUM TpyIinaM ofHoro Buaa, Kpacnas kuura Poccuiickoii denepannn, n3oOpakeHus
OXpaHsIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI TI0 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOEHHUS MpenMera «buonorusy BblIeIeHbBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOy4YaIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEAETICHHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHMs, HAJIMYME KOJOTUYECKOTO MPAaBOCO3HAHMSI, CIIOCOOHOCTHU CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPECAMCTA «buonorusa» JOCTUTaKOTCA B CAUHCTBC
yueOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCITMUTAHUA W CaMOPAa3BUTHUA, PASBUTHA BHy’[‘pCHHCfI Mmo3nuu JIMYHOCTH, MAaTPpUOTU3MA,
YBaXXEHHSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJuluUsaM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0O0IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITa AESITENFHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMK  OOydYaromIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOTO YJI€HA POCCUICKOr0 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3sHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHUYCCTBY B MHPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘IGGHBIX,
MO3HABATENIbHBIX M UCCIEIAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHol, ropaoctu 3a cBOW Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJIETUIO U TAMSITHUKAM MPUPOJIbL, TOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUsT OWONOTMHM B IMO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS [EHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBHUHU C TPATUIMSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHHE MPOSBISATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKUX TMPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHSITHH M OTIbIXA,
perymsipHass (u3MYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUUECKOMY 3/I0POBEIO;

NOHMMAHHWE IEHHOCTU TPaBUJ HMHAMBHUIYAJBHOTO M KOJUIEKTUBHOIO 0€30macHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HApKOTHUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTHUECKON M COIMAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATH TAKYIO JIESATEIbHOCTH;

UHTEpEC K pa3iuyHbIM chepam mpodeccnoHanbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccruu u peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HaHUE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel X pPelicHus;

CIIOCOOHOCTH MCHOJB30BaTh MpUOOpeTaeMble MpU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpPU PEIIeHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOIIOICHUE



IIPaBWJI TIOBEJEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OnoCchephl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON M UNTATEIbCKON KYJIbTYPBhI KaK CPEJCTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuecTBa, B MO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIIM3ALMU: 0OeCleYeHus
HOBOT'O YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3AHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YEIOBEUECTBA, IIOMCKA IMyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJOTMYECKUX 3HAHWM B IIEJIAX MOBBILIEHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS Ul aHajdu3a U OOBSICHEHWs SBJICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHHS JJs pelleHus
po6JeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO ACSITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHUS Yy4eOHOTO Tpeamera «BHOJOTHS» BKIFOUYAIOT:
3HaUMMBbIE JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTMHAPHBIC
(MeXTpeMeTHbIE) 00IICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CHCTeMa, HAay4HbId (DaKkT, MPUHIWI, TUNOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, UCCIeAOBaHNUEe, HAOMIOIEHUE, U3MEpPEHUE, SKCICPUMEHT M JPYTHX), YHHUBEpCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBaHre (PYHKIIMOHAIBHON TPAMOTHOCTH M COIMAIILHOM KOMIETCHIIMU OO0YYaroIIUXcCs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHEIE,



MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpPCAIbHBbIC Yy4eOHBIC MACWCTBHS B IIO3HABATEIHHOU U
COLMAIbHOM MIPAKTHKE.

MeranpeaMeTHble Pe3yJbTaThl OCBOSHHUSI IMPOTPAMMEBI CPEIHEro o0IIero oOpa3oBaHM
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN IPUEMBI JIOTHYECKOTO MBINUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHMUECKUX IMOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

OINpEeNeNATh UENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX JTOCTIIKCHHS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHSITUS JJIS OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIUPOBATH BBHIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTbh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHAT, PAaOOTy B YCIOBHSIX pPEalbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIHCKON U MPOEKTHOW AESITeTbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITEILHOCTH IO TOJIYYSHHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsIX, B TOM YHUCJE MPU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMHU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBHON NEATEILHOCTH H
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH ITOJTYICHHBIE B X0JI€ PEIICHHSI 3a]1a9H PE3YJIbTaThl, KPUTHUECKH OIICHUBATh
UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B  T[O3HABATEIBHYI0O U  MPAKTUYECKyl0  o0yactu
KU3HEEATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTHMHAJIBHBIE IOAXOABI M PEIICHUs, CTaBUTh
poOJIeMbl U 3aJjauu, JOMyCKAIOIUE aJIbTePHATUBHBIE PELICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpManuu (TEKCTe ydeOHOro mocoodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
06a3ax [aHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HHPOPMALMIO PaA3IMYHBIX BUAOB U (opm
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (OpMY NpEACTaBICHUS OHOIOrMYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH H JPYroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uH(popMaLuel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OgiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

1) obmenne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BcexX cepax >KM3HU, aKTUBHO Yy4acTBOBAaTh B JJHAJIOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXKIEHHSI OTHOCUTEIIBHO BBIMOJHEHMSI NPEUlaracMod 3aJaud, YYHUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHMs, NOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BO3HUKHOBEHUS KOH(DJIUKTHBIX CUTyallUl, YMETh CMr4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMHU OOIIEHUS M B3aMMOJCHCTBHS, NMOHMMATh HaMepeHUs
JPYTUX JOAEH, IPOSIBIATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIUBUAYAIbHONH PabOTHI MpH
peleHn OMOIOTNYEeCKOi MpoOsieMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOEHCTBYS PU pEeLICHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 ujeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEHCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro Y4acTHHKA KOMaH/bl B OOIIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B DPA3JIMYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:



UCITOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ui BBIABICHHUS NpoOJIeM M HUX pEIICHUs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 33Ja4l B 00pa30BATENBHOM JEATEIBHOCTH H
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, UCIIOJIB30BATh MPUEMBI pedIeKCHn
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATD ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpaMmmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHWUM, BHJbBI
NeSITeLHOCTH TI0 MOJIYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUHM B Pa3IMYHBIX Y4EOHBIX
CUTYallUsX, & TAKKE B peabHbIX dKU3HEHHBIX CUTYallHUsIX, CBSI3aHHBIX ¢ Onosnorueil. B mporpamme
IpeMETHBIE PE3yNIbTaThl MPEACTABICHBI IO roJiaM 00yUeHHs..

[TpenmeTHble pe3ynbTaThl OCBOCHUA yueOHOro npenmeta «bruonorus» é 10 knacce 10AKHbBI
OTpaXkaTh:

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

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, MeTa0oau3M (0OMEH BEIECTB U MPEeBpAIleHUE YHEPTUH ), TOMEOCTa3 (CaMOperysus),
YPOBHEBas  OpraHu3alUsl  JKUBBIX  CHUCTEM,  CaMOBOCIPOM3BEAEHUE  (PENpOAYKLHs),
HaCJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas JI0TMa MOJEKyJsipHOi Ouosorun), 3akonsl (I. Mennens, T. Moprana, H. U.



Bagunosa) u yueHus (0 LeHTpax MHOT000pa3us M MPOUCXOXKICHUS KyJIbTYpHbIX pacteHuit H. U.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUH, OpraHu3alys M I[pPOBEICHHE OHOJOrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTU4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEITHEBHOM XKHU3HH C LEJIbI0 00eCTIeUeHU s
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBIOJHATH JIAOOPATOpPHBIE M IpPaKTHYEeCKHe paboThl, cOOMI0NATh MpaBWila IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMHQOpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TIPaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTAaThl OCBOEHUS yueOHOTO nipeameTa «buomnorus» ¢ 11 knacce 1OIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/IEPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHITHM: BUJI, TOMYJISALINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Ouosnoruueckue teopuu (dBomrounoHHas Teopus Y. JlapBuna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHUE BIa/eTh METOJaMHM HAy4HOrO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXAY HCCICTYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (aKTOPOB Ha
OpraHU3MBbl, IIEPEHOCA BELIECTB U IIOTOKA SHEPTMH B IKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUN B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHMYECKMX LUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUYECKUX PELIEHUI B IOBCEIHEBHOM KU3HHU C LENbIO O0ECIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui palMoOHaIbHOTO
PUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

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

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I;;;?;::f;::me PASACIOn W TEM Beero Kontposbubie IIpakTuueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
! buonorus kax nayka 2 05 ﬁﬁi?/ﬁeﬁiﬂﬁ/?ﬂlczgz
2 JKuBbie cucTeMbI M X OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0.5 1 ﬁggsﬁ?/ﬁ?e?sc%(.)rﬁ/? 41292
4 JKu3HenesITenbHOCTh KIIETKH 6 0.5 ﬁgg;l;l/?;]rée%ii?{f/? £41c292
5 PazmHOXEeHME M MHIAUBUAYAIBHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenacTBeHHOCTh M NU3MEHUNBOCTD 8 15 bu6mmoreka [IOK
OpraHHW3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 05 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
8 PeszepBHoe Bpemst 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I1O 34 15 4

I[TPOT'PAMME



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

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
1 DBOJIIONMOHHAS OWOIOT U 9 0.5 1 Eggg'il/?;][ee%asg)orﬁﬂ f41cc74
2 Bo3HuMKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bubmuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka IIOK
3 OprauusmeL 1 OKpyxaromas cpena > 0.5 1 https://m.edsi.ru/7f4lcc74
4 Coo011ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 0.5 ﬁgg;l;l/(r)rfeeijasﬁgﬁﬂ f41cc74
5 PesepBHoe Bpemst 2 bubmmorexa [JOK
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 15 25

I[TPOT'PAMME



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

INOYPOYHOE IIJNTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka KoHT I Hata oOpa3oBare e
/o Beero POJIbHbIE PaKTHYeCKHE u3yuenus Pa30BaTEIbHbI
padoTbI padoThbI pecypcnl
bubnunorexa LIOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupoasl. [Ipaktuyeckas pabora
2 Ne 1 «Mcnons3oBanue 1 05 bubnuorexa [IOK
pasIMYHBIX METOAOB IIPU ' https://m.edso0.ru/863e6122
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuoreka [{OK
MPOIIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKU. 1 bu6nmorexa LIOK
Bona u MuHepanbHbIe cOJTn https://m.edso0.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bubmmnoreka HOK
0enKkoB https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bubmuoteka [IOK
KaTaJIMTUYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTaaas3bl)»
but6mmorekxa [IOK
! Yraesozel. JIumn s . https://m.edso0.ru/863e6870
bubnunorexa LIOK
8 Hyiienrosgie kuenotel. AT® . https://m.edso0.ru/863e6d5c



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

I/ICTOpI/IH N MCTOABI U3YUYCHUIA

bub6nmoreka [IOK

9 KieTki. KieTouHas Teopis. 05 https://m.edsoo.ru/863e6e88
Kontposbras padora No 1
10 KiteTka xak menocTHas xKuBas
cucrema
CrpoeHue 3yKapuoTUYECKOn
kieTku. JJaboparopHas padora No
2 «3y4eHue CTpoeHUs KIETOK Bu6mmoteka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil o] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTICaHUE»
bubnunoreka LIOK
12 OOMeH BeIIECTB U META00IN3M hitps://m.eds00.ru/863e766¢
bubnuoreka [{OK
13 Potocmirres. Xemocutres https://m.edsoo.ru/863e7c98
. bubnuoreka [{OK
14 DHepreTueckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. MuTos.
15 Jlaboparopnas padota Ne 3 05 bubmuoreka [JOK
«HabmroneHne MUTO3a B KIIETKAX ' https://m.edso0.ru/863e7dc4
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MUKPOMpENapaTax»
16 Buocunres O6enka. Peakius bubnmorexa LIOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
but6mmorekxa [IOK
17 Tpascasmms — duocuntes benka https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubnuoreka [IOK

BHUPYCHI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

@DopMbl pa3MHOKEHUS

bubnmorexa [IOK

19 oprauu3MoB. KoHTposibHast 0.5 https://m.edso0.ru/863e81b6
paborta Ne 2 https://m.edsoo.ru/863e831e
. bub6nmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
21 OmnonorBopenue. JlabopatopHas 05 bubnmoreka [JOK
pabota Ne 4 «3yucHue CTpOEHHUS ' https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
22 NunuBunyansHOE pa3BuTHe bu6nmorexa LIOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 macreromenoon Bufimorera LIOK
https://m.edso0.ru/863e86f2
W3MEHYHBOCTH
| e et Bumores 110K
' https://m.edso0.ru/863e8878
CKpELIMBaHNE
5 Guonnamomoro Bubmorexa LIOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CuenieHHOE Hacle/10BaHNe
npu3HakoB. JlaboparopHas
26 gaelg}?;ETJ:;()SB(;AI/IO?::;;;HHHOFO u 0.5 bubmorexa LHOK
' https://m.edso0.ru/863e8c60
JTUTUOPUTHOTO CKPEUTUBAHUS Y
JPO30( MBI HA TOTOBBIX
MHUKpOIIpenapaTax»
27 I'enetuka mona. HacnenoBanue bubnunorexa LIOK
MPU3HAKOB, CHEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
28 HN3MeHUYHBOCTb. 05 but6mmoreka [IOK

HenacnencreeHHas

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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

U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue
MOIU(PUKAITTOHHON
HU3MEHUYMBOCTH, IOCTPOEHUE
BapHALMOHHOTO psiJia U
BAPUALIMOHHON KPUBON»

HacnencrBeHHast HN3MEHUUBOCTD.

29 JlaGopaTopHas padora Ne 7. 1 05 bubnuorexa [IOK
«AHanu3 MyTaiui y 1po30Quibt ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOIIPEIapaTax
bubnuoreka [{OK
30 T'eneruia uenosexa 1 https://m.edsoo.ru/863e8d78
PesepBHEIi ypok. O000IICHHE 110
31 Teme «HaciencTBeHHOCTE U 1
W3MEHUYUBOCTH OPTaHU3MOB
32 Cenekius Kak HayKa U MPOLEcC 1 Bubmzorexa HOK
https://m.edso00.ru/863e9214
Metonab! JIOCTI/I)KE:HI/ISI BuGmmotexa LIOK
33 CEJICKLIUU PACTEHUM U )KMBOTHBIX. 1 0.5 httos://m.ed /186369214
PS://M.edso0.ru S
KonTponbnas pabora Ne 3
buotexHonorus kak orpacib
MIPOU3BOJICTBA. DKCKYPCHS
«OCHOBHBIE METOBI U
JOCTUKEHHS CETIEKIIUU PACTEHUN U
’KUBOTHBIX (Ha CEJIEKI[MOHH
34 CTaHLUIO HEICMCHHYII; (beplx?ll;o 1 bubmmorexa [IOK
’ . ’ https://m.edso0.ru/863e9336
COPTOUCITBITATEILHBIA YUACTOK, B
TEIUIMYHOE XO3SIICTBO,
1a00paTOPUIO arPOYHUBEPCHUTETA
WJIM HAYYHOTO IIEHTPA)».
OBHIEE KOJIMYECTBO YACOB I10O 34 15 4

[TPOT'PAMME



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

N KoJL1ecTBO 9ACOB Hara JIeKTPOHHBbIE HU(POBHIE
11/-11 Tema ypoka u3ydeHusi oOpa3zoBaTeJibHbIE pecypchl
Bcero Kontpoabusbie IIpakTuueckue
padoThI padoThI
1 DBOJIIOIUS U METOJIbI €€ U3YUECHUS 1 BH6H.HOTeKa LOK
https://m.edso0.ru/863ea20e
2 HcTopust pa3BuTHs peaCcTaBIeHHA 00 1 bu6mumotexa [JOK
IBOJIFOLIMU https://m.edso0.ru/863e9570
bubnuoreka [{OK
3 Mukpoososmows . https://m.edso0.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHMIIA BUJIA ¥ SBOJIOLUH.
bubnunoreka LIOK
4 fggggﬁéiﬁg?ﬂiﬁﬁz Nel ! 05 https://m.edsoo0.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO»
5 JIBuKy1iye cuibl (31eMEeHTapHbIe 1 bubnnorexa [JOK
(aKTOpBI) IBOIIOIMU https://m.edso0.ru/863e9da4
N bubmuoreka [IOK
6 EctectBenHsbIi 0TOOD 1 ero (GopMbl 1 hitps://m.eds00.ru/863e9ed0
Pe3ynbratel 3BOMIOIMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubmuoteka [IOK
pabota Ne 2 «Omnmcanue ' https://m.edsoo.ru/863e9fde
IpUCHOCOOIEHHOCTH OpraHus3Ma u eé
OTHOCHUTEIJIbHOTO XapaKkTepa»
8 Hanpasnenus u nyTu Makpo3BOJIIOIIUU 1 BH6H,HOTeKa HOK
https://m.edso0.ru/863e9cle
9 HeoOpaTuMOoCTh 3BOJTIOIUH. 1
10 Wcropus xu3Hu Ha 3emiie U METOBI €€ 1

W3y4YCHHUS



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

I'nnoTe3sl IIPOUCXOXKACHUA )KU3HU HA

bu6nmoreka [IOK

1 3emie https://m.edso0.ru/863ea5a6
PazButue xu3nu Ha 3emie o spam
12 oprammecckora wips s Joner (s Bubmioera LIOK
€CTECTBEHHO-HAY b o https://m.edsoo.ru/863eabbe
KpaeBeAueCKUil My3eil).
OcHOBHBIE 3TaIlbl 3BOJIIOLUU
pPacTUTEIBLHOTO U KUBOTHOTO MHPA. Eu6morexa [IOK
s | Mosenwcoatplera s | e s oo e
KUBOTHBIX B KOJUICKITHSIX )
14 CoBpeMeHHasi cucTeMa OPraHuYeCKOro bubmmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOIIOTEHE3) BH6H_HOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JBuxyriue cuibl (paKTopsl) bubnnorexa [JOK
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOIINN YEJIOBEKA
18 Yenoseueckue pachl U IPUPOJHbIE bubmuoteka [IOK
aJlanTaIuy 4eIoBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600111€HHE TIO TEME
19 «BO3HMKHOBEHHE U Pa3BUTHUE )KU3HU Ha 0.5
3emne». KontponbHas padora Ne 1
20 DKOJIOTHUs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubnmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl.
Jlaboparopnas pabota Ne 3.
22 «Mog(bongmqfcxne 0COOEHHOCTH 0.5 bubmorexa LIOK

pacTeHuil U3 pa3HBIX MECT OOUTAHWSI.
JlaGopatopHas pabota Ne 4. «BnusHue

https://m.edsoo.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

CBETa Ha POCT ¥ Pa3BUTHE YCPCHKOB
KoJIeyca»

bubnunorexa LIOK
23 buomiieckue paxroper . https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomyssiiad. [Tpaktudeckast padorta Ne 2
24 N . 1 0.5
«IToacuéT MIOTHOCTU MOMYIALUN
Pa3HbIX BUJOB PACTCHUID
bubnunorexa LIOK
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 1 https://m.eds00.ru/863eb46a
DKOJIOTUYECKUE CUCTEMBI
bubnunoreka LIOK
26 (23KOCI/ICT€MI>I). KonTponpHas padora Ne 1 0.5 https://m.eds00.ru/863eb46a
21 Dxonormaeonue mpannn. Cootrsa 1 buGanorexa LIOK
' https://m.edso0.ru/863eb5fa
skocucteM. Cykueccus
28 [Ipupoanslie 3xocHucTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rmobanbpHas s3xocucremMa 1 bubmmnoreka HOK
3emin https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsr https://m.eds00.ru/863ebd16
32 YenoseuecTBO B 6rochepe 3emin 1
Cocy1ecTBOBaHHE MIPUPOABI U
bubmmoteka IIOK
33 ;IGHOBC‘IGCTBa. KonTpomibHas padota Ne 1 0.5 https://m.eds0o.ru/863ebale
PeseprubIil ypok. O60011IeHIE TEMBI
34 «Coo0011ecTBa u YKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O0 34 15 25

I[TPOTPAMME



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

JlabopaTopHbIe U MTPAKTUIECKIE PAOOTHI TPOBOISATCS C UCIOIB30BAHUEM HHCTPYKTUBHBIX
KapT B y4eOHHMKAX

Matepuaisl KOHTPOJIBHBIX PabOT 1O OMOIOTHH PACCMOTPEHBI M YTBEPIKACHBI Ha 3aCeIaHun
MO yuutenen eCTECTBEHHO-MaTEMAaTHYECKOro IuKJIa, poTokoa Nel ot 29.08.2024

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buosorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap.; [loxg
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3natensctBo «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

B. B. Ilaceunux, I'. I'. llIBenoB, T. M. EdbumoBa; nox pen. B. B. [Taceunuxa. buonorusi.
[Toypounsie pazpadotku. 10 - 11 kiaccer: yuebHoe nocodue A 001ueo0pa3oBaTeIbHbIX
opranm3anuii: 6a30BbIii ypoBeHs/ - M. [IpocBemnieHue

DJIeKTPOHHOE MPUIIOKEHUE K YUCOHUKY (WWW.Prosv.ru).

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubnuoreka I1OK https://m.edsoo.ru

2. bubnuoreka mudposoro odpasosareapHOro kourenra https://urok.apkpro.ru/

3. OtkpeIThiil kosuTeK: buosorus http://college.ru/biology

4. B nomotrs yuutento ouonoruu: oopazoBatensubiil cadt MECOH HI'TTY
http://fns.nspu.ru/resurs/nat

5. BrerkonbHast 5kojiorus. [IporpamMma «IIIKonbHAs SKOTOTHYECKas HHAITHATHBA
http://www.eco.nw.ru

6. Best Gronorusi: Hay4HO - oOpa3oBatenbHbIi nopran http://www.sbio.info
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