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MNOACHUTEJIbHAS 3AITNCKA

[Tpu pazpaboTke mporpamMmbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY JJISi OIpeIeieHHS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIHUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUU YKUBOM MPHUPOABI M 0OECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACICHb OCHOBHBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma o Gumonoruu Ma€T mpeacTaBlIeHUE O Melsix, 00 o0mel crpareruu o0ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYarolIMXCS cpeAcTBaMHu ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00A3aTENbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zeniaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3y4YeHHUs] y4eOHOro Marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBs3€H, JIOTMKM 00pa30BaTEebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mnporpamMve mo OHWONOTMM Tak)Ke YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX IeHCTBUI 00yJYaromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nmporpamme mo Ouonorum (10—-11 kmaccel, 6a30BbI ypOBEHb) pEaIM30BaH MPHUHITUI
MPEEeMCTBEHHOCTH B HW3Y4YeHUHM Ouosiorud, Omarojgapss 4YeMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIlMi  JIMYHOCTH, DSKOJOTUYECKOTO  MBIIUICHUS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKarouleu
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOLIEOMONOTMUECKUX TEOpUM, a TaKKe
3HaHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B MporpaMMe MO OWONOrMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MOMYyYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJOBEKAa, MEAUKO-TEHETHMYECKOr0  KOHCYJIbTUPOBAHMUS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00Pa3HOT0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOTIOrHs» NMPOJUKTOBAHO HEOOXOIUMOCTBhIO 00ECIeUeHHsI YCIOBUM Ul pelieHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpegHero oOmero oOpa3oBaHUS 3aHUMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (oOpMUpOBaHUE y OOydYarOUIUMXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH Npupoje, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIONWH, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB YXHBOW TPHUPOJIBI,
dopmupoBaHuss (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HayeHuwe OHONOrMA MMEET TaKXkKe JUIS PpEIICHUS BOCIUTATENIbHBIX H
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uosorun oOecrieynBaeT yCIIOBUSA e (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIMOHHBIX HABBIKOB, dCTETHYECKOH KYIBTYpBI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEJICTaBICHUSAMHM U3 JIPYTUX Y4YEeOHBIX NPEIMETOB, B
YacTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TONOXKEHUS O MTpeTHa3HAUYCHIH YIeOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY JUIS OMNpENeNeHHs MOJIXO0A0B K OTOoOpy u
CTPYKTYPHUPOBAHUIO €TO COJIEPIKAHHS, TIPEACTABICHHOTO B ITPOrpamMMe TI0 OHOJIOTHH.



OTt60p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC JUIS (GOpMHUpPOBAHUS OOIMICH KYIBTYpHI, ONMPEACISIONNe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU AesTesibHOCTH. Oco00€e MECTO B 3TOM cuCTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHUsl, KOTOphIE CIy>KaT OCHOBOM g  (QOpMHUpPOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpX)aHUA YYEeOHOTO Marepuaja B HporpaMMe Mo OHOJOTHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd MU 3BOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType y4deOHoro mnpeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToJpl HAyYHOTO MO3HAHU», «KileTka Kak OMoIornyeckas cucTeMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp wusydyenus: ydeOHoro mnpeamera «buonorusi» Ha 06a30BOM ypOBHE — OBIAJICHUE
00yJalOIUMHUCS 3HAHUAMHU O CTPYKTYPHO-()YHKIMOHAJIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenune 1enu wuzydeHus ydeObHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYarOIIMMHKCS CUCTEMbl 3HAaHUH O OHOJOTHYECKMX TEOpUsX, YUCHUSX,
3aKOHAX, 3aKOHOMEpHOCTSIX, THUIOTE3aX, MPaBWIIAX, CIYKAIIUX OCHOBOHW st (OPMHPOBAHHS
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHOH KapTUHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOEHUH, MHOT00Opa3sMu U OCOOEHHOCTSIX MHUBBIX CHCTEM pAa3HOIO YPOBHSI OpraHu3alluy,
BBIJIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

(dopMupoBaHUEe Yy OOy4aroLIUXCsl [MO3HABATENIbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMHM HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBNIEHHE y oOywaromuxcs oO0med KyabTyphl, (QYHKIMOHAIBHONH TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJIICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHue y OOy4aroOlUXCsl YMEHMH WIUTIOCTPUPOBATh 3HAUEHUE OMOJIOTMYECKUX
3HAHUN B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA, PA3BUTHUM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIHTAaHHE YOEXAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM JKHBOW MPHUPOIHI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMIOEHHUS ITUUECKUX HOPM NP MPOBEIEHUU
OMOJOTUYECKHX UCCIICIOBAHUI;

OCO3HAaHHE ILIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIs TOBBIIMICHUS YPOBHSI 3KOJIOTMYECKOM
KYJIBTYPBI, UIs1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHHUE TPUOOPETEHHBIX 3HAHUM W YMEHHWH B TOBCEIHEBHOW XWU3HHU ISl OLICHKH
MOCJEICTBUM CBOEH JEATENIbHOCTU 10 OTHOIICHUIO K OKpY)XKarmlled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obiero oopazoBanus «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE MIPEIMETHI.

Jnst mzydenus: 6mosornu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHUsI OTBOJIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



COILEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBs3b OHOJOTHMH C OOILIECTBEHHBIMU, TEXHHUYECKUMHU U JIPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeToap!l O3HAHUS KUBOK MPUPOEI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuibl 1 cxembl: «MeTOo bl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «Vcrmonmp3oBaHHE pPA3IUYHBIX METOJOB MpPH H3YYCHHUU
OMOJOTHYECKIX OOBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M X OPraHU3aIHA.

Kupbie cuctembl (OMOCHUCTEMBI) KakK MpeAMET u3ydeHHus Ouonoruu. OTINYHE KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM U HX pa3HooOpasue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuel 1 cxeMbl: «OCHOBHBIE MPU3HAKK JKU3HW», «YPOBHU OpraHU3allld >KUBOM
TIPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XMMHYECKHE FJIEMEHThI: MaKPOAJIEMEHThI, MUKPO3JIEMEHTHI.
Bojza n MuHepanbHbIE BEIIECTBA.

OYHKIMK BOJIBI M MHHEPAIbHBIX BelIecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6enKoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnmeble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHThl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM IEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. Omiauuus  (EpMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrieBonbl: MOHOCaxapuabl (TI0K03a, pu003a U 1€30KCHpUO03a), Aucaxapusl (caxaposa,
JIaKTO3a) W TOJNHcaxapuibl (Kpaxmal, TJIHKOTeH, MeToio3a). buomornyeckue QyHKINUN
YIJIEBOJIOB.

Jlunuasl:  Tpurnuuepuabl, Qochomunuasl, crepounsl. 'mapoduibHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnorsl: JJHK u PHK. HykneoTuibl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o KieTke. KnerouHas Teopus — mpuMep B3aUMOJEUCTBUS UIEH U
(GakTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEeHHSI KIETKH.

Krnetka kak menoctHas xuBas cuctema. OOIIme MpuU3HAKU KJIETOK: 3aMKHYTasi Hapy KHas
memOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oelka.



Tumbl KJIETOK: JyKapuoThyeckas U mpokapuoTuyeckas. OCOOCHHOCTH CTPOCHHS
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX (yHKUIHUU.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynaropubiii neHTp kietku. CTpoeHue aapa: saepHas o00JI0uKa, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetni: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMHYECKHMX JJIEMEHTOB B  HEXHUBOM  INPUPOJIE»,
«PacrnpeniesieHe XMUMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOIEN.

Tabmuner u cxembl: «llepuognueckas Tabnmua XUMHYECKHX 3JEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHWE Jisi MPOBEACHHUS HAOIIOICHUM,
M3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIBbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparoprass pabora Ne 1. «l3ydeHne KaTaIMTHYECKOW aKTHBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlaGopatopnast pabora No 2. «lM3yueHue CTpOeHUs KJIETOK PACTEHUM, >KUBOTHBIX H
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmen BemiecTB, WM MeTabonu3M. AccuMuwisiius (TIACTHYECKU OOMEH) W
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpO(dHBIA U TeTepoTpodHbid. Ponb depmeHTOB B 0OMEHE
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemHoBas (a3el (orocunTeza. Peaknuu QorocunTe3a.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYyIole OakTepuu. 3HaYCHHE XEMOCHHTE3a Ul KHU3HH Ha
3emuite.

OHepreTuyeckuii oOMeH B  KieTKe. PaclieruieHMe — BEIIECTB, BBIACICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl JHepreTuyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHMe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHte3a. ['enermueckas unpopmamms u JIHK. Peamuzammus
reHeTUYecKoil MHQpopMaluu B KieTke. ['eHeThueckuid KoJ M ero cBOMcTBa. TpaHCKpUMIIMS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — BHpychl. Mctopust otkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKIIa BUpPYcoB. bakrepuodaru. bonesnun



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIMSA, peBEepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS] BUPYCHBIX 3a00ICBAHUIA.
JdemoHcTpaumuu:

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

Tabmupr u cxembl: «Tunbsl  nutanusy, «Mertabonusmy»,  «MUTOXOHIPUY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHkMOHUpOBaHHEe TreHa», «CuHre3 Oenka», «leHeTnueckuili  Kom», «Bupycs,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue JJHK u tpanckpunumsy, «buocunres
oenkay, «CTpoeHHE KIETKU», MoJieib cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe H MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounplli LMK, WU >KU3HCHHBIH WK KieTku. MHTepdasza m murtos. Ilporeccsl,
npoTekaromue B uHTEpdasze. Permmmkanms — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne kinerku — muro3. Cragum mutosa. I[lpouecchl, mpoucxopsiiue Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — alonTO3.

@opMBl  pa3MHOXKEHHS OpraHU3MOB: Oecrmojioe © TMoJioBoe. Buabl Oecronoro
pPa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHUE A
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiio3. Cramuu wmeiio3a. [Ipoueccel, mpoucxomsmme Ha cragusx Meiosa. [loBexpenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — npoiiecc 00pa3oBaHUS MOJOBBIX KJIETOK Y KUBOTHBIX. [100BbIE JKeme3bl:
CEeMEHHUKU M sU4HMKH. OOpa3oBaHUEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u,
AWLIEKJIeTKa) — clepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOoe pa3BuTHE (OHTOTeHE3). OMOPHOHAIBHOE pa3BUTHE (SMOpHOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsaIus,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n passuthe pacteHnii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaJANH
pPa3BUTHSL.

JleMoHCTpanum:

Tabmuipl U cxembl: «POPMBI Pa3MHOXKEHHUSI OPTaHU3MOBY, «J[BOMHOE OIJIOJAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHKpPOCKOI, MHUKporpenaparsl «CrepMaTo30uasl MIIEKOMUTAIOMIETO»,
«Sineknerka mitekonuraronero», «KapmoknHe3 B KIETKax KOpemka JyKa», MarHUTHas
MoJenb-anminkanus «/lenenue knetkuy, moaens JJHK, monens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpakTH4YecKre padoThbi:

JlaGopatopHas pabota Ne 3. «HaOmroneHue MUTO3a B KIIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopnas pabora Ne 4. «M3ydeHWe CTPOCHHS TMOJOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHetuku. Mcropus pas3BuTus reHeTUKH. Ponbs nuronoruu u
SMOPHOJIOTHN B CTAHOBJICHUHU T€HETHKH. BKiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTolbl TeHEeTUKH (TUOPUIIOIOTUYECKUH, LUTOTeHETUYECKHI, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCIIONb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HAacle[OBaHWs  IPU3HAKOB, ycTaHOBiIEeHHble [.  Mennenem.
Mounoru0puaHoe ckpeluBanue. 3aKoH eIMHO-00pasusi TMOPUIOB MepBOro nokosieHus. [IpaBuio
JOMMHHMPOBaHMs. 3aKOH paclleIUIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpelmMBaHME. 3aKOH  HE3aBUCHMOIO  HACJIEJOBAaHUS  MPU3HAKOB.
[{uToreHeTHuecKkue OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOUIEe CKpEIlUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacinenoBaHue mnpu3zHakoB. PabGora T. Moprana 1o CLEMJICHHOMY
HacCJe10BaHNIO T'eHOB. HapyllieHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCcKnue KapThl.

['eneruka nosa. XpoOMOCOMHOE ONpEJENICHNE Moja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbI M3MEHUMBOCTH: HEHACIEACTBEHHAsl U HacieacTBeHHas. Poib cpenbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYUBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencTBenHas, nin reHOTUIIMYECKas, U3MEHYHBOCTh. KoMOWHATHUBHAS M3MEHUHUBOCTD.
Meiio3 u 1oNOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
U3MeHYUBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa M
IPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAOB B HACJEACTBEHHON
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uwenoseka. Kapumorunm uenoBeka. OCHOBHBIE METOJBI TE€HETUKHM YEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJCKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKUE, B ToM uyucie ¢ nomoipbio [1[P-ananmmu3a. 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
Oone3nell. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEJMUIIMHCKONM TE€HETHKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHH YeTIOBEKa.

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 LIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacUICIUICHUs M €ro IUTOTEHETHYeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meiio3», «B3auMozaeicTBrIe auIebHBIX TEHOBY, «I eHeTnyecKkne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moiay», «3aKOHOMEPHOCTH HACJEIO0BaHUS, CLEMJIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpymn KpoBu», «MyTalmoHHas
U3MEHYUBOCTB.



O6opynoBanue: Mojenu-anumkanun «MoHOTHOpHIHOE CKpeluBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 5. «/3ydyeHue pe3ynbTaToB MOHOTHOPHIHOTO M JIUTHOPUIAHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopHas padota Ne 6. «/3ydueHne Moau(pUKAIIMOHHON W3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlabopaTopnas pabora Ne 7. «AHaIM3 MyTauud y Jpo30guibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

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

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U Mpolecc. 3apokKaeHue CeIeKIuu U qoMmectukanus. Yuenue H. U.
BaBwiioBa 0 IEHTpax NPOUCXOXKIEHUS M MHOr0o0Opaswsi KYJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METObI CEJICKIIMU. MacCOBbIii M MHIUBHAYAIbHBIM OTOOPHI B CEJIEKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa 3KCcTephepa. bIN3KOPOACTBEHHOE CKpEIlUBaHNe — MHOPUAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — ayTopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss kKak oTpaciab NPOU3BOACTBA. ['€HHAash WHXKEHEpHs. OTalbl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumxkenepus. Kierounbie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobremsl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpamuu:

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

Tabmuiel U cxembl: KapTa «LIeHTpBI MPOMCXOXKIEHUS M MHOT000pa3usi KyJIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSDKHA TUIOJIOB M KOPHEIUIONOB AUKUX (OPM U KYJIBTYPHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI M JTOCTIKEHUS CEJeKIMU PACTeHHH U >KUBOTHBIX (Ha
CEeJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHAS OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHSI HBOJIOIMOHHON TEOpHUH. DBOJIOIMOHHAS TEOpUS U €€
MECTO B OMOJIOTHU. BiusiHrE YBOIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugzerenbcTBa HBOMONMU. [laneoHToNIOrMYECKHEe: TOCIEA0BATEIBHOCTD IOSBJICHUS
BUJIOB B MAaJICOHTOJIOTMYECKOM JIETOIHUCH, Tepexoanble popMbl. buoreorpadudeckue: cxXoacTBo
U paznnune GayH u Gprop MaTEpUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOACTBA M PA3NUUYUs SMOPHOHOB PAa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWUYHbBIE, PYAUMEHTapHBIC OpTaHbI,
aTaBU3MBbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACIIECJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKHUX MyTeH Y BCEX OPraHU3MOB.



OpomtonmonHas Tteopust Y. Jlapsuna. IlpeanochuUlkM BO3HMKHOBEHHUS JapBHHHM3MA.
JIBIOKyIlMe CHMJIBl  SBOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCcoB, HeompelenéHHas HW3MEHUMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

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

Muxkpossomtonus. [Tomynsanus Kkak equHUIA BUA U BOTIOLUH.

JBmwxynme cuiibl (PakTopbl) SBONIONMKA BHIOB B MpHUpojae. MyTalMOHHBIN Mpolece H
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeild renoB. Mzomsauus u
MUTpanus.

EcrectBeHHbI 0TOOp — HampaBisoomuil ¢axtop 3Bomounu. PopMbel €CTECTBEHHOTO
otbopa.

[TprcnocoO1eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOIIOLMU. [Ipumepsl mpucnocodaeHui
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.

Bun u BupooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (OpPMBI BHI000pa30BaHMS:
reorpauueckoe, 3KOJIOrHUECKOE.

Makpospomonus. @opMbl 3BOMIOLMK: (PUIIETHYECKAs, JUBEPreHTHas, KOHBEpPIeHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHue oT HECTeIMaTu3uPOBAHHbBIX MIPEKOB. [Iporpeccupyromas
CliIcuuaJIin3aimsi. A[[aHTI/IBHaﬂ pazmauns[.
JdeMoHcTpanum:

[Toprpersr: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubr u  cxembl: «Pa3BuTHe OpraHmueckoro wmupa Ha 3emiey», «3apoibIu
MO3BOHOYHBIX KHUBOTHBIX», «ApXeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuit»y, «MHOroodpasme mopoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«munoanantanun», «OO0mas aereHepanus», «JIBwkymue cuibsl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymectBoBanue», «lIpucrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Biunoo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OOPAa30BAHUEY.

Ob6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH, HAOOpP IJI0J0B U
ceMsiH, Kosutekuust «IIpumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», Mojieidb «OCHOBHbIE
HaIpaBJICHUs 3BOIOLUNY, 00bEMHAs MoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckass kapra Mupa, Koyiekuus «@DOpMbl COXPAaHHOCTH HCKOMAaeMbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmunkanusa «llepexkpéct xpomMocom», BllaKHbIE MpenapaTsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3zoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TETA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne 2. «Omnwucanwe TPHUCTOCOOJICHHOCTH OpraHu3dMa u €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4dHbIE IIpENCTaBICHUS O 3apOKJIE€HUU KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOreHe3 W TMaHCIepMUs. XUMHYECKash IBOJIOIUSA. AOWMOTEHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJroniy. HavdanbHable 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. [lepBbie KIeTKH U uX
sBoIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hm Ha 3emse no dpaM u nepuogam. Karapxed. Apxelickag u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o0301ickast 5pa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHI, METTOBOM.



KaiiHo30iickas 3pa u €€ epro/bl: 1ajIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KIMMAaTa M TE€O0JOTMYECKHUX IporeccoB. OCHOBHBIE 3Tambl 3BOJIOLHH
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid W >KUBOTHBIX. [losiBieHwMeE,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKkoro Mupa Kak OTpakeHue 3BOJOLUUA. OCHOBHBIE CHCTEMAaTUYECKHE
CPYIIIBI OPraHU3MOB.

OBoironuMsl uejoBeKa. AHTpomojiorus Kak Hayka. Pa3BuThe mpeiacTaBleHHl O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yyeHus: antponorenes3a. CxoacTBa U pa3anyus YelIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuxyme cunbl  (dakTopbl) aHTpororeHnesa. HacnencTBeHHass HW3MEHYMBOCTH U
ecTecTBEeHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYIUi TPy, MBIILICHHE,
peub.

OcCHOBHBIE CTAaJUU M BETBU 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKU, UENOBEK yMEIbIH,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHus,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckune pacel. OCHOBHBIE OOJIBIIME pPACHl: €BPOIECOUHAs (E€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCTIOCOOIEHHOCTH IMPEJACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYLIECTBOBAHHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

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

Tabmuner u cxembl: «Bo3aukHOBeHHEe COHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTka», «lIpokapuornueckass KieTkay,
«CoBpeMeHHasi CUCTEMa OpraHuyeckoro mupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHHS
YeloBeKa M 4eIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAaXOJIO0K
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIFOIN», «Uell0oBeUecKHne pach».

O6GopynoBanue: wmymspku — «lIpoucxoxknenue dYenoBeka» (OIOCTBI  aBCTpaIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblia, KPOMAaHbOHIIA), CIENKHA WIM M300pakKeHHs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpediia), TeOXpOHOJIOTHYECKass TabuIla,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTuueckas padora Ne 1. «/3yueHne uCKOmaeMbIX OCTAaTKOB PACTEHHM U KUBOTHBIX B
KOJUIEKLIASAX .

DKCcKypcusi «IBOMIONMS OPraHUYECKOT0 MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fenbl  dKoJOruu. MeToapl 3IKOJIOTHYECKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHusi  OpraHM3MOB:  BOJHAs,  HAa36€MHO-BO3JyIIHAs,  IOYBEHHaf,
BHYTPHUOPraHU3MEHHasI.

Oxonoruueckue ¢akrtopel. Kimaccudukanus skomornyeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  GakToOpbl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEPHOIU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. brojornveckre puTMbl.

buotnueckne  dakroppl. Buasl  OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYPEHIIWS,
XUIIHAYECTBO, CUMOMO3 1 ero ¢opMel. [lapazutusm, koomeparus, MyTyalu3M, KOMMEHCATTU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHHe OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEPUCTHKU monyasinud. OCHOBHBIE TOKa3aTeldd IMOMYJISIHU:
YHCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpamnus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGnuupl u cxemsl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl 0OUTaHUSI OPraHU3MOBY,
«Doronepuogusm», «llomymsauuny», «3aKOHOMEPHOCTH pOCTAa YWCIEHHOCTH TOMYIISINUN
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PACTCHHUM U3 Pa3HBIX MECT
oOUTaHUM».

JlaGopatopHas pabota Ne 4. «BiusiHuEe cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuyeckas padora Ne 2. «I[ToacuéT mIOTHOCTH MONYISIUNA PAa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranu3mMoB  —  Oumoreno3.  CTpykTypbl  OuomeHo3a:  BHJIOBasd,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBas). Bunbl-noMmunanTsl. CBsi3u B OMOLIEHO3E.

Okonoruyeckue cuctembl (dkocuctembl). lloHaTne 00 sKocucTeMe M OHOreoLEHO3E.
@OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YpPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMbI: Ouomacca,
OPOAYKUMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI O3Ep M peK. OKOCHUCTEMa XBONHOIO WIIU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpO3KOcHCTEMBI. YpOoskocuctemsl. buonoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHoobpaszue kak GakTop yCTOMUMBOCTH dKOcUCTeM. CoxpaHeHue OHMOJIOTHYECKOTro
pa3sHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiisl, coctaB U CTpykTypa Ouocgepsl.
Xusoe BemectBo u ero gyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB U OHOr€OXMMHUYECKHE LHMKIBI 3JEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Obuochepe 3eminn. AHTPONOreHHbIe n3MeHeHHsI B buocdepe. ['nodanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHue MpUPOBI U yenoBedyecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBJICHUs IPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuner u cxemsl: «lIumessie nenu», «buoneHo3: coctaB U CTpykTypa», «lIpuponHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorHMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJKMCTBEHHOTO Jeca», «IDKOCHCTEMa XBOWHOro Jecay, «buoreHos
BOoJ0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3ACUCTBUS HAa HIPUPOLY»,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
coctasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «IlapHukoBsiit 3G ey, «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTpykTypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: Moenb-anmIuKanus « Tunuuneie 6MOIeHO03bI», repbapuil «PacTuTensHble
coobmiecTBa», Koyekuuu «buonenos», «Bpeautenu BaXHEHIINX CEIbCKOXO035HCTBEHHBIX



KYJIbTYp», TepOapuul ¥ KOJUICKIIMM PACTCHHH M JKUBOTHBIX, MPHHAJICKANINE K Pa3HBIM
9KOJIOTUYECKHUM TpymmaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus
OXpaHSEMbIX BUIOB PACTEHUN U KUBOTHBIX.
INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MN HA BA3OBOM YPOBHE CPE/JHEI'O OBIIEI'O OGPA3OBAHUSA

Cormacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX pe3y/lbTaTOB OCBOEHHUA IMpenMera «bHOJOTUS» BblAEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIPEIEICHHUIO,
HAJIMYME€ MOTHUBALMU K OOYy4eHHUIO OHOJOrHWH, IeJICHANpaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuXcs pPYKOBOACTBOBAThCA B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OHMONIOTHYECKOT0 00pa30BaHMsl, HaJIMYHE SKOJOTHYECKOTO IPAaBOCO3HAHHS, CIIOCOOHOCTH
CTaBUTh LIENIU ¥ CTPOUTH )KU3HECHHBIC TUIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS INpeamera «buonorus» IOCTUraroTCs B €IUHCTBE
yueOHOM M BOCIUTATENBHON JEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKHUMHU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHsSI BHYTPEHHEW MO3ULMM JIMYHOCTH, NATPUOTH3MA,
YBa)XCHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KYyJIbTYpHOMY  HAacCIE€OUI0 U TpajuLUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIMuyHOCTHBIE PE3yNIbTAaThl OCBOCHHUSI y4eOHOTO mpenMeTa «bHoNoTHs» JOIDKHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOro oOIIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATM3allui OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOydYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 O0IIECTBA;

OCO3HaHME CBOUX KOHCTUTYLHOHHBIX IIpaB U O0O0sS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOW AEATENbHOCTH IPU CO3JaHUU y4eOHBIX NPOEKTOB,
pelieHny yueOHbIX U M03HABATENIbHBIX 3a/1a4, BHIIIOJHEHNH OMOJIOTHYECKHX SKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENENsATh COOCTBEHHYIO TIO3UIMI0 [0 OTHOLIEHHIO K SBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOMX JIEHCTBHSX  HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSMHU, KYJbTYPHBIMUA EHHOCTSIMHU U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOMIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTapHO! U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:



c(OPMHPOBAHHOCTh POCCHICKON TpakIaHCKON MACHTUYHOCTH, TATPHOTH3MA, YBOXKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOIJIOE U HACTOSALIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 M TaMATHUKaAM IPUPOJBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OLIGHHMBATh BKJIAJ, POCCHICKMX YYEHBIX B CTAaHOBJIIGHHE U pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoe:xIEHHOCTh, TOTOBHOCTH K CIIY)KEHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIUCKOr0 HapoAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOUIEHME K CBOUM pOJUTENSIM, CO3/IaHHI0O CEMbHM HA OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BUJAX MCKYCCTBAa, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPUYECKOMN JINYHOCTH;

5) ¢wusnueckoro BocnUTAHUS, (OPMHUPOBAHMS  KYJbTYPbl  30POBbSI U
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U pealiu3alvs 3J10pOBOT0 U Oe30macHOro oopasa >KU3HH (3I0pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3MuecKas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHUMaHWE LEHHOCTH MpPaBUJI MHIUBUAYAJIBHOTO M KOJUIEKTUBHOIO 0©€3011acHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPHUATUS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aJKOToJId,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0J00ue;

TOTOBHOCTH K aKTUBHOM JI€ATENBHOCTH TEXHOJIOTUYECKON M COLMAIbHON HAIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

MHTEPEC K pas3iauuHbIM chepaM NpodhecCHOHATBLHOM AESTeNbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCel
YKU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTHUECKH I11eJIeCO00pa3HOe OTHOIIEHUE K MPHPOJIE KaK UCTOUHUKY XKHU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KyJIbTYphl: MPUOOPETEHHE OINbITa IUIAHUPOBAHMS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKatoIlel Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0eM U IMyTel UX pelIeHus;



CIOCOOHOCTh MCIIOJIb30BaTh MPUOOpETaeMble NMPH M3yYCHUU OMOJIOTUM 3HAHHUS U YMEHUS
IPU pEIIEHUH MpoOsieM, CBA3aHHBIX C PAalMOHAJIBHBIM IMPHUPOIONOIB30BaHUEM (COOIIOACHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEINpUATHE ACWCTBUM, NPUHOCAIIUX Bpe OKpYKAloLEeHd NPUPOJHOU Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HAJIMYME PA3BUTOIO 3KOJIOIMYECKOIO MBILIUICHHS, 3KOJIOTMYECKOH KyJIbTYphl, OIIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAyKl M OOLIECTBEHHOW TNPAaKTUKH, OCHOBAaHHOIO Ha JUajiore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEpILEHCTBOBAHUE SI3IKOBOM M UUTATENBCKOM KyJIbTYPbI KaK CpeJICTBA B3aUMOJICHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cnenu@uky OMOJOrMM KaK HayKd, OCO3HaHMA €€ posd B (HOpMUPOBAHHU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPAaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OWOJIOTUM [yl COBPEMEHHOW IMBHJIM3ALMM: 00ECIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 IN100aIbHbBIX
HKOJIOTHYECKUX TMPo0IeM U obecrieueHus Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUHU OMOJIOIMUYECKHUX 3HAHUN B LENSX MOBBILIEHUS 001Iei
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TIpaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIMOHAJIbHOU
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOAOB IIO3HAHMS, MHCIIOJIB3YEMBIX B ECTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKpPY’KAIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMeHHe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKHUE 3HAHWS JJI pEeLICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE LIEHHOCTU HAy4YHOW AESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M
HCCIIEOBATEIBCKYIO ACSITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENpPEpPHIBHOMY OOpa3oBaHUI0 M CaM000pa3oBaHHIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHUM MO OHOJIOTMH B COOTBETCTBHUM C KM3HEHHBIMU
NOTPEOHOCTSMU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOEHHs ydueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHSTHS, OTPaXKaroIlIKe ET0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CUCTEMa, HAayuHbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHue, HaOII0eHUe, U3MEPEeHUe, HKCHEPUMEHT U JIPYTHX), YHUBEpCaIbHbIE
yueOHbIe JeiCcTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIeUrBaOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHbIE MEXAUCIUITUHAPHBIE,



MHUPOBO33PECHUYECKUE 3HAHUS M YHHUBEpCaIbHBIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

MeranpeamMeTHble pe3yiabTaThl OCBOCHHSI MPOTPAMMBI CpPEIHEro OO0IIero oOpazoBaHUs
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (OPMYITUPOBATh W AaKTyalM3UpOBaTh NPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BaTh TIPM OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHam3a,
CHUHTE3a, CpaBHEHMS, KiacCHUUKaIMu, OOOOIICHMs), PpPaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIIEISTH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpEeNeNATh LENH JeATeIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3yJbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCTIOJIB30BaTh OWOJIOTUYECKUE TOHATHS JUIi OOBSICHEHUS (AKTOB W SIBICHUI JKUBOU
TIPUPOJIBI;

CTPOHUTH JIOTMYECKHE pacCyKACHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEJCTBA IS MPEICTABICHHS CYIICCTBCHHBIX CBSI3€H U
OTHOILICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3padaThiBaTh IUIAH PEHICHHUS MPOOJIEMbI ¢ YYETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB LIEISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOODJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUSIX pPEabHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH )KU3HCHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BJIQJIETh HaBBIKAMH Y4eOHO-HCCIIEIOBATENbCKOW U MPOEKTHOM JESATENbHOCTU, HABBIKAMH
paspenieHus mpodIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY TIOMCKY METOOB
pelIeHUs MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BUIBI JICATEIHHOCTH 110 TOJYYECHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COITUATBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIM TUIT MBIIUICHUS, BIaIeTh HAYYHOU TEPMHUHOIOTHEH, KIFOUYEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/ladyll B OOpA30BATENbHON NEATENHHOCTH H
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyallM3UpOBaTh 3aJady, BBIIBUTATH
TUTNOTe3y €€ pelIeHHs, HaXOIUTh apTyMEHTHhI JUIS JIOKa3aTelhCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOJTYICHHBIE B XOJI€ PEIICHUS 33]]a9l PE3yJIbTaThl, KDUTHUSCKH OIICHHBATH
WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBAThH IPUOOPETEHHBIH OITBIT;,

OCYIIECTBIISITh IEJICHANPABICHHBIN TIOUCK TEpEeHOCa CPElICTB U CIOCOOOB JEUCTBUS B
poeCCHOHABHYIO CPENY;

yMeTh TEPEHOCHTh 3HAaHWS B TMO3HABATENIbHYI0O W  MPAKTUYECKyH  oOJacTu
KU3HEICATCIIEHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;



BBIJIBUTaTh HOBBIC HJIEH, IpeniaraTb OPUTHHAJbHBIC IMOAXOIbl W PELICHHS, CTaBHUTh
npoOJIeMBl U 33Ja4H, TOMyCKarOIUe aIbTEPHATUBHBIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBAThCSI B PAa3IMYHBIX MCTOYHHMKAX HMH(pOpMalMU (TEKCTe y4eOHOro mocobwus,
HAYYHO-TIOMYJIIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (HopM
NPECTaBICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTHUBOPEUHBOCTD;

(dopMynupoBaTh 3ampoChl U MPUMEHSTH pa3IM4yHble METOIbl NpPHU IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

nproOpeTaTh OIBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHI,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMANbHYIO (OpPMY HpPEICTaBICHUS OUOJIOrMUECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAy4yHbIM A3BIK B KauyecTBE CpeACTBa IIpU paboTe ¢ OHOJIOrMYecKoil
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3NYECKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BIAJeTh HaBbIKAMM paclo3HaBaHWs M 3alMThl HMH(OpManuu, HHPOPMALKUOHHOM
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obmenne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BceX cdepax JKU3HU, aKTUBHO y4acTBOBAaTh B JUAlOre
WINA JIMCKYCCUU TI0 CYIIECTBY OOCYXKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYUThIBaTh WHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHble CpeACTBa OOIICHUS, TOHUMATh 3HAYEHUE COLMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHS KOH(IMKTHBIX CUTYallul, YMETh CMATYaTh KOH(QIUKTHI U
BECTH [1€PETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHIocoOamMH OOIIEHWS W B3aWMOJCHCTBHS, TOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHHUS;

pa3BEPHYTO W JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

MOHMMATh M UCITOJIB30BaTh MPEUMYIIECTBa KOMAaHIHON W WHAMBHIYAITBHON PabOTHI TpU
peleHn OMONIOTnYecKol MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS I'PYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBIOMPATh TEMATUKYy U METObl COBMECTHBIX AEHUCTBUI C y4€TOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)X/I0TO YIeHA KOJUIEKTHBA;

OPUHUMATh LEeJIW COBMECTHOM JI€ATEeIbHOCTH, OpPraHU30BbIBaTb U KOOPJIMHHPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBHUH, PaCIpelesiATh PO C y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHHKA KOMaHIbI B OOIIUI pe3yabTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJUiarath HOBBIC TPOEKTHI, OIICHWBATh WAEU C TO3HWIIMKM HOBU3HBI, OPUTHHAIHHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE IIOBEICHUE B PA3UYHBIX CHUTYaIUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsJaieHne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMH 1€l CTBUSIMMU:

1) camoopranu3amnus:



UCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JJs BBIBICHUS TNPOOJIEM M HUX pPELICHHs B
’KM3HEHHBIX M y4EOHBIX CUTYyaLlUsX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHHMH IENIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IOCTYIKAX II0 OTHOLIEHUIO K JKUBOM IPUPOAE, CBOEMY 3I40POBBIO U 3I0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTAaBJIATh IUIAH PEIIEHUS MPOOJIEMBI C YUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUI;

JieNiaTh OCO3HAHHBIN BHIOODP, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH SPYIUIIMU B PA3HBIX 00JIACTSIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTbH, OLICHUBATH
COOTBETCTBUE PE3YIBTATOB LIETISM;

BJIaJICTh HAaBBIKAMU IIO3HABATEJILHOM Pe(PIEKCHM KaK OCO3HAHUs COBEpIIAEMBIX J1eHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATb MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

OpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E Pe3yNIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs nporpammbl COO mno 6uosnoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAlMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX MU3HEHHBIX CHUTYyallUsX, CBA3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 rojjaM 00yUeHHs.

[IpenmeTHble pe3yabTaThl OCBOEHHsS ydeOHoro mnpenMera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE€ U POJM OMOJIOTUM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEpkKaHHE OMOJIOTMYECKUX TEPMUHOB M MOHSATUMN: KHU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BeImeCTB M  IpeBpalleHue DHEPruu), ToMeocTa3’
(camoperynsiiusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIEHUE
(penpoyKius), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3Jaratb OWOJIOTUYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHAasi, MyTallMOHHas,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yueHus (0 LeHTpax MHOT00Opa3us U MPOUCXOXKACHUSI KyIbTYpHBIX pacTtenuil H. U.
Baguiosa), onpenensaTh rpaHUIbI X IPUMEHUMOCTH K JKUBBIM CUCTEMaM;



YMEHHE BIAJeTh METOJaMU HAYYHOTO TO3HAHHS B OMONOTHMHU: HAOIIOJCHHWE W OIMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBIECHUN, OpraHu3alus M MPOBEACHUE OHOJIOTHYECKOro
OKCIIEPUMEHTA, BBIIBIDKCHHUE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXIY HCCIICTyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IOHSATHUH,
TEOPHM 1 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOI0 M IHEPreTHuYeckoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEi03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBUYAIbHOTO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHATH TOJYYCHHBIC 3HAHUS JUIsi OOBSCHEHUS OMOJOTUYECKUX MPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO 00ecTieueHust
0C30MaCHOCTH CBOETO 3JIOPOBbS U 37I0POBBSl OKPYKAIOIIUX JIFOJIEH, COONIOICHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH IS palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHUE peliaTh »JJIEMEHTapHbIE TEHETHYECKHME 3a/Jaud Ha MOHO- W JUTHOpUIIHOE
CKpEeIlMBaHUE, CIETNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUTSL TIpeJICKa3aHusl HaCIeJOBaHUs TPU3HAKOB Yy OPTaHU3MOB;

YMEHHE BBINOIHITH JIA0OpATOPHBIE M MpaKTUYeCKHue paboThl, cOOJII0NaTh MpaBuiIa MpU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OIEHUBATh M HHTEPIPETHPOBATH HHQPOPMAIHIO OHUOIOTHMYECKOTO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAaYYHbIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepPHalibl), STHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE THCbMEHHbIE W YCTHBIE cOOOIIeHHus, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHsSI ydeOHoro mnpenMera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUNU O MECT€ U POJIM OUOJOTHU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAay4YHOT'O MHUPOBO33PEHUs, O BKJIAJIE POCCUUCKHUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

yYMEHHUE PACKPBIBATh COJEPKaHNE OMOJOTUUECKUX TEPMUHOB U TIOHSITHI: BUI, TTOTYJISIINS,
reHo(OHA, SBONIONHS, JBUXKYIME CHIBI ((aKTOpbl) SBOJIONUHU, MPUCTOCOOIECHHOCTH
OpraHW3MOB, BHJ000pa30BaHUE, HSKOJOTHMYECKHE (AKTOPBI, HKOCHUCTEMA, MPOIYIICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIeTIH MUTaHK, SKOJIOTHYecKas Mmupamuia, buoreoreHos, ouocdepa;

yMEHUE wu3jaratb Ouojiornueckue Teopun (dBoyormoHHas Tteopus Y. JlapBuHa,
CUHTETHYECKasl TeOPHs SBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliiieBoro cxoactea K. M.
bapa, uepenoBaHus rnaBHbIX HampasieHud u myted somonuu A. H. CesepioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensiTh TpaHUIIBl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJCTh METOJAMU HAyYHOTO TMO3HAHHWS B OMOJOTHU: HAOIIOJEHUE W OINHUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUI, OpraHu3anus ¥ TPOBEAEHHE OHOJIOTHYEeCKOTrO
OKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBJICHHUE 3aBUCHMOCTH MEXIY HCCIEIYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3YNbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BEIBOIBI HA OCHOBAHUH TIOJYUCHHBIX PE3yIbTaTOB;

YMEHHE BBIICTSATH CYIIECTBEHHBIC MPU3HAKN CTPOCHUS OMOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISAUA, TPOAYICHTOB, KOHCYMEHTOB, pPEIYICHTOB, OHOTEOIIEHO30B U 3KOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACTEACTBEHHOH  HM3MEHYHMBOCTH, €CTECTBEHHOTO  O0TOOpa,
BHUJ1000pa30BaHMs, PHUCIIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHUS JKOJIOTMUECKHX (PaKTOPOB Ha



OpraHu3MBl, IIEPEHOCA BEIECTB U MMOTOKA SHEPTHU B IKOCHCTEMAaX, aHTPOIIOI'€HHBIX W3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

yYMEHUE MPUMEHATh MOJYYECHHBbIE 3HAHUA s OOBSICHEHUs OMOJOIMYECKUX IPOLECCOB U
SIBIICHUM, JIJIS1 IPUHATHSA MPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIETBI0 00ecTeueHHs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnKoHAIBLHOIO
IPUPOIONOIB30BaAHUS;

YMEHHUE peulaTh 3JeMEHTapHble OMOJIOrMYEeCKHE 3aJaud, COCTAaBIIATh CXEMBl IMEpPEeHOCca
BEILECTB U SHEPTUU B IKOCHCTEMaxX (L[ENU MUTaAHUSA);

YMEHHUE BBINOJIHAThH J1a00OpaTOpHble U MpaKTHYECKUEe paboThl, COONIIOIATh MpaBUia IMPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLEHHBAThb U HHTEPIPETUPOBATh HMHPOPMALUIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOoW HH(pOpMalMM, HAay4yHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIUIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE cOOOLIeHUs, 00001as
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ nporpamMMbi Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BpazoBaTEABHBIE
padoThI padoThI pecypebr
bubnunorexa LIOK
. brororns Kak nayka 2 0 05 https://m.edsoo.ru/7f41c292
bub6nmoreka [IOK
2 JKuBBIE CHCTEMBI M UX OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f41c292
. bubnunoreka LIOK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 0 1 hitps://m.eds0o.ru/7f41c292
bubnuoreka [{OK
4 KuzneaesaTenbHOCTh KICTKH 6 0.5 0 https://m.edsoo.ru/7f41c292
5 Pa3MHoOxeHNe 1 MHAUBUAYAIbHOE PA3BUTHE 5 05 1 bubnuoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M U3MEHUYMBOCTh 8 0 15 bubnuorexa [{OK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 05 0 bubnmnorexa [JOK
OMOTEXHOJIOTUU ' https://m.edsoo.ru/7f41¢c292
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11 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NMpoOrpamMmbl Bcero Kontpoasnbie | IIpakriieckne o0pa3oBaTejibHbIE
padoThbI padoTshI pecype
bu6nmoreka [IOK
IBOIONHOHHA GHONOTH d 0 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0 05 Bu6muoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
OpranusMeL 1 OKpyxaromas cpena > 0 1 https://m.edsoo.ru/7f41cc74
Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 0.5 0 Etptlgg'l;/(r)‘r:ee%ic])_gol’IJIY fA1cc74
bubnunoreka LIOK
PesepBHOE Bpemsi 2 2 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 25 25
INPOT'PAMME ' '
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* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.
[Taceunuka B.B., AkunonepHoe ooumecto «M3narensctBo «lIpocBemenne»

* buonorwus, 11 knace/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.
[Taceunuka B.B., AkunonepHoe oomecto «M3narensctBo «lIpocBemmenne»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
buonorus. YMK s crapuieit mikosst: 10-11 knaccesl. ba3zoBelit ypoBenb. MeTonnueckoe

nocobue st yuutenst / ABtopbl coctaputenu: A.A. Enuzapos, M.A. Kanuauna. - M.:
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