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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHWOJOTHU TEOPETUYECKYIO OCHOBY IS
OTIPEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  I1IeJIeil, colepKaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMoIOruH, €€ 3HAYCHUH B MMO3HAHUM KUBOM MPUPOJLI U 00eCrIeYeHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma mno Ouosioruu Aa€T MPENCTABICHUE O IEsiX, 00 oOue
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUS OOYHAIONIMXCS CpeJACTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COZIEp’KaHHE, €ro CTPYKTYpY, pacOpeielieHHue 10 pa3fenaM HW — TeMaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JIOTUKKM 0Opa3oBaTEILHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B mporpamme 1o OHONOrMM TakKe YUYUTHIBAIOTCS TPeOOBAaHMUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B mporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIil ypOBEHb) peai30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XM3HM M OEpPEKHBIM OTHOIIECHHUEM K OKpYKAIOUIeH MPUPOIHOU cpere.
[TosTOMy HapsIy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUHN O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJIA PEIICHUSI IPUKJIAIHBIX 3a7a4, B
TOM YHCIie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUleld NpUPOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SMCTBEHHON AESTEIbHOCTH YEJIOBEKA HAa COCTOSHHUE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HATPaBIEHHOCTU
yueOHoro npenMera «buosiorus» MpoaUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraer (GopMupoBaHHe Yy  0O0ydaromuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHe cpenHero ooOiiero oOpa3oBaHHs 3aHUMAET BaKHOE
Mecto. OHa obecrieunBaer (popMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpA, paclIupsieT U 0000IIaeT 3HaHUSI O KUBOUM mpupoje, e
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS], IEHHOCTHOIO OTHOLIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbuioe 3HaueHne OMOJIOTHUS UMEET TaKXKe JJI PEIICHHS] BOCIIUTATEIbHBIX
YW pa3BHBAIOLIMX 337a4 CpeaHEro ooOmero o0pa3oBaHUs, COLMAIU3ALUU
oOyuatonuxcs. M3yuenue 6uoaoruu odecnedynBaeT ycuoBUs A pOpMUpPOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE MOJIOKEHHS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 1o
OHOJIOTHH.

Ot6o0p conepkanusi yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3ULMHA KyJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOINEe aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TNpPaKTUUECKOW AesitenbHOCTH. Oco00e MECTO B ATOM cHUCTeME 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpyKkTypupOBaHUE COJEpKaHUsS y4yeOHOro marepuana B Iporpamme Io
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOJTIONUS KUBON MPUPOBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yueObHoro npeamera «buonorus» Ha 0a30BOM YpOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkeHne 1einu u3ydeHus: yueOnoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBl 3HAHUU O OHMOJOTMYECKHX TEOPHSIX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIAX, CIYKAIINX OCHOBOM
JUIsi (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHW3alliH, BBIJAIOIMIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOydYarOIIMXCA IMO3HABATENbHBIX, MHTEIICKTYAIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M TOAXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTAaHOBJICHHE Yy oOOydJarommuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KWUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbITA, MOJYYCHHBIX MPHU
W3y4YeHUH OMOJIOTHH;

dbopmupoBaHue y OOy4YarOUIMXCS YMEHUW WJUTIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEU, COOTIOICHUS] ITUYECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIEOBaHUM;

OCO3HAHWE IIEHHOCTH OWOJOTUYECKUX 3HAHUW ISl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHUH B MOBCEAHEBHOM KU3HU
JUIA OLIEHKHA MOCJEICTBUM CBOEH JEITEIIBHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEH
cpene, COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME U  COOJIOJeHHE  Mep
npodrtakTHKY 3a00IeBaHUH.

B cucreme cpennero oOmiero oOpa3zoBanus «buonorusi», uzydyaemass Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB NMpeaMeTHOI o0nacTh « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jist  u3ydeHuss Ouonioru Ha 0a30BOM YpPOBHE CpEAHEro O0OIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henento), B 11
kiacce — 34 gaca (1 gac B Hefeio).

COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocodueit, STUKON, SCTETUKON U MPABOM.
Pons Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUSI KUBOUW TIPUPOIbI (HAOIIOIEHUE, SKCTIEPUMEHT, OITMCAHUE,
U3MepeHue, KilaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHUYECKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konsnos, Ixx. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHuEe pPa3aUYHBIX METOJOB MpPH
M3YyYEeHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTteMbl 1 MX OPraHHU3aALMsL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OHMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKH KU3HWY», «YPOBHU OpTaHU3AINU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU



CTPYKTYpbl O€IKOBOM MOJeKynbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHE CBOMCTBa OenkoB. buonoruueckue
(GyHKIIUU OCITKOB.

depmeHTsl — Owonormyeckne Karanm3aTtopbl. CtpoenHue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuabel  (caxaposa, JakTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rusipopobHble  cBoMcTBa. buonornueckue Qynkuuu gunuaoB. CpaBHEHUHE
YIJI€BOJIOB, OEIKOB M JUIMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIUH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisiekyibl /IHK kak reneruueckuil ammapar,
CUCTEeMa CUHTe3a Oeka.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM u TuiacTua. Bunel mmactun. HememOpanHbie
OpPraHoOu/Abl KJIETKH: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0uKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbl:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».



Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJIIbl BOJIb», «brocunTes Oenka», « CTpoeHrue MOJIeKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotol. [JHK», «Ctpoenune Monexybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOTHI:

JlaGoparopuas pabora Ne 1. «l3yueHue KaTaJIUTHYECKOM aKTHBHOCTH
dbepMeHTOB (Ha MPUMEPE aMUIIa3bl UK KaTalasbl)».

JlabopaTopHas pabGora Ne 2. «M3ydyeHue CTpOEHHS KJIETOK paCTEHUH,
KUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUX
OMHUCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenTon
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUHU B KIIETKE.

®orocunTe3. CperoBass W TeMHOBas (Qa3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTruecknii oOMeH B KjeTke. PaciernieHue BeecTB, BBIJCICHHUE U
AKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. D¢ (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil mHopmanmu B KiIeTKe. | eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.



Hexnerounsle opmbl )KU3HU — BUpYCHI. IcTopust oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOEGHHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.
OOpaTHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzmy, «MUTOXOHAPHUSIY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenue u xuzHeHHbIN 1uki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM 1ukin kietku. MHtepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIumiouaHeIi W TalUIOMJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJbL.
[{utonoruuyeckue OCHOBBI PA3MHOKEHHSI W WHIAUMBHIYAJIbHOTO  Pa3BUTHUSA
OpPTaHHU3MOB.

Henenne knetkn — muto3. Cragum murtosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJEHUE HAaJABOE, ITIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHMU3MOB, €r0 3HaYEHUE IS CEJIEKIIUU.

[TooBoe pa3MHOKEHHUE, €TO OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpouCcXOsIlIMe Ha CTagusX Meio3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

['amerorenes — mpoiecc 00Opa30BaHUs TMOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHHWE W Pa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30oui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOIEHES.
OCOOEHHOCTH CTpPOCHMS SWILEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
ITaprenorenes.



WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, ractpyisius, opraHorene3. [loctamOpuonanbHOE pazButhe. TUIIBI
MOCTAMOPUOHAIBLHOTO Pa3BUTHUS: MPSAMOE, HENpsaAMoe (ITUYuHOYHOE). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpaum:

Tabmuiet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pactenuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi nmukin», «Permmukanus JHK», «Mwutos»,
«Menosy», «Ilpsmoe n HenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHUKPOTPENapaThl «CniepmaTo30u bl
MJIEKOIUTAIOLIETO», «SIHIIeKIeTKa MIIEKONUTAromeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJENb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HA TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHSI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparax».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Micropus pa3Butus reHeTuky. Poinbs nurosioruu
U SMOPHOJIOTUH B CTAHOBJICHUU TEHETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATUS. ['eHeThYecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBAHUIM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE ['. Menaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3vs THOPHUAOB IEPBOTO
nokoyieHus. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoTe3a ynctoThl rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelvMBaHHWe. 3aKOH  HE3aBHCHUMOTO  HACIIeOBAHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaIM3UPYIOIETO CKPEITMBaHUS
JIJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.



CuemnieHHoe HacieioBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClenieHus reHOB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enernika mosa. XpoOMOCOMHOE ONpeAeeHnE Noyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BBl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunn npusHaka. KolnmuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK U UX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHUYUBOCTU. MyTanmoHHasi u3MeHUuBOCTh. Kitaccudukanust MmyTainuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YyeJIOBeKa: reHeaJIOTMYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKU M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JjicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJIEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaTthBHble MyTanuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPMIAKTUKA U JICUEHUS T€HETUYECKIX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAaHHUE. 3HAUEHHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JlemoncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPUAHOE  CKpEIIUBAaHWE U €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUSI W €ro LHUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«lluTonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3aumozeicTBue aJUICNIbHBIX TE€HOB», «l'e€HETHYecKue KapThl pPACTEHUM,
JKUBOTHBIX WU 4YeJOoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenmoBeka H KUBOTHBIX», «Buubl



U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBuw», « MyTanmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbOpunHoe ckpemmBanuey», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3oduna» (HOopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Telia), repbapuii «I'opox moceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne Moau(pUKAITMOHHOW U3MEHUYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y apo30Quiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTueckass pabora Ne 2. «CocraBieHWE UM aHAIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHUKALIUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKIEHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTeHHU. LIeHTphl MpOHUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIMU. MacCOBBI U MHAUBUAYATBHBIN OTOOPHI B
CENEKIIMM pPACTEHUNM U KUBOTHBIX. OLIEHKa JKCTepbepa. bIuM3KOpoaCTBEHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otnanéunas tubOpuamsanus W €€ ycnexu. VICKyCcCTBEHHBIH MyTareHe3 W
MOJIyYEHUE TOJUILIONAOB. JIOCTHMKEHHMS CENEKIMU PACTEHHUM, XKUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomobunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepusd. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Dkoyioruueckue W dtuyeckue  npodsnemsl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnuipl U cxeMbl: KapTta «lleHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenui», «Otnanéanas rudpunuzamnusy, «Padoter akagemuka M. @. MBanosay,



«Ilomumnongus», «OObekThl OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIOHUpOBaHKe», « KOHCTpyupoBaHue U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISIKH MIOA0B U KOPHEIION0B AUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

OKCKypcusi«OCHOBHBIE METOJBI M JOCTHUKEHHUSI CEJEKIMH PACTEHUWA H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBI  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. JBosrOoMOHHAsT OHOJIOT M.

[IpeanocbulkKn BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLMOHHAS
Teopusi U1 €€ MecTo B Ouonoruu. BiusiHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B THaJICOHTOJIOIMYECKON JIETOMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH u (Haop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, aHAJOTUYHBIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHKyLIME CHUJIbI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B MpUpoje. MyTallMOHHbBIN
Ipolecc M KOMOMHATHBHas M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeud
reHoB. M3onanus u murpanusi.

EctecTBeHHbIl 0TOOp — HampaBisgionuii Qakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMoph03bl M UIUO-aJaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJI000pa30BaHus: reorpauyeckoe, IKOJIOTHYECKOE.



MakposBosorusi. PopMbl  IBOMIOIMUU:  (UIIeTUYECKast, JIUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh HBONIOIUN.

[IpoucxoxkieHHEe OT HECIEUMAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crenuann3anysa. AIanTUBHAs paJAaLysl.

JlemoHcTpanum:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. Ceepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Unuoamantanmum», «OOmas aereHepanus,
«/IBmkymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHE.

OO6opyioBaHUE: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, KoJulekiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenp ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (pOpMbI KPBUIbEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Jlabopatopnas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuHble TUMOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MTOATBEPAKIACHUE XUMUYECKOW 3BOIMIOINK. HauanbHbIe 3Tanbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
dopMHUpoOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PasButne xu3Hu Ha 3emuie o 3pam u nepuoaaM. Karapxei. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHITYPUMCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o01ickas 3pa ®W €€ [NepuoAbl: MMAJICOTCHOBBIM, HEOTECHOBBIM,
AHTPOIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOorHnYecKux mnpoieccoB. OCHOBHBIE J3Tallbl
HBOJIIOLIUM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHUpPAa Kak OTpaxkeHue 3BooLHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTHe mpeACcTaBICHH O
IIPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIA 00pa3 JKHU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymenslii, YenoBek mnpsamoxomamui, YenoBek HeaHAEpTAIbCKHN, UYenosek
pazymHbIil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EMMHCTBO 4eI0OBEYECKHX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®@. Pean, JI. Ilactep, A. 1. Omapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne ConaHeuHO# cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpEMEHHAas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
o00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «pesHue monn», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAaHbOHLA), CIENKH WIH
W300pKEHHUSI KAMEHHBIX OPYIud TEpPBOOBITHOTO dYeIOBeKa (KaMHHU-YOIIIEPHI,



pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTHYECKHE Pa0OThI:

[Ipaktrueckast padbora Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcHsi «IBOJIOLUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOrHs KaK HayKa. 3aJaud ¥ pa3aeibl 3KOJOTHH. MeTOabl IKOJIOTMYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxkonornueckne (aktopel. Knaccudukanus skoiornueckux (akTopos:
abnoTnyeckue, OWMOTHYECKHUE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GakTOpOB HA OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne (bakTopBhl. Buner  OMOoTHYECKMX ~ B3aUMOJCHUCTBUIA:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJIN3M (KBAapTHPAHCTBO, HAXJCOHHYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HAaueHHE OWMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYILIECTBOBAHUS
OpraHU3MOB B NMPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKM Tonysanuu. (OCHOBHBIE IOKAa3aTeNH
NOMYJISILMNA: YHCIECHHOCTh, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. JJmHaMyuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbkn», «[luieBbie nenmy.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGoparopnas padbota Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U pPa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHum».



Tema 4. Coo0mecTBa ¥ 3K0JIOTHYeCKHE CUCTEMBbI.

CooOmiectBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
POCTpaHCTBEHHAsdA, Tpoduueckas (muieBas). Buabl-momuHanTtel. CBsizu B
OHOLIEHO3E.

Okosiornyeckne cucrtembl (d9kocucteMsbl). l[loHsitTue 00 »3KocucTeMe H
ouoreornieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI JKOCUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEHIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMBbI. [lWileBble 1EeMd U CETH.
OcHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, NPOAYKIHS. IKOJIOTUUYECKHUE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOpPETYJIALUsl, pazBuTue. CyKieccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP M pEeK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  JKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X03sHUCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiibl, cOCTaB U CTPYKTypa
ouocdepnl. XKupoe BemecTBO u ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
rno0anpHONM 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEeMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriaepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTeHHBIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocyiecTBoBaHue IPUPOBI " YeJI0BEYECTRA. CoxpaHnenue
Oropa3zHoo0pa3us Kak OCHOBa yCcTOM4MBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBlIeHUS] TPUPOAHBIMH pecypcaMd H WX HCIOJb30BaHHe. J{OCTHKEeHUs
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCTpaum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobOmiectBa», «llenu nuranusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOIEHHbIE  BO3JACUCTBUSA HA IIpUpoAy», «BaxHelme WUCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeillIass cocTaBisiomas
ounochepr», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil 3¢ dex», «DakTopbl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,



«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B pUpoae».

O6opynoBanue: Mojelb-anmiukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHbIe coobOmEecTBay, Komieknun «buomnenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM pPACTCHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM SKOJOTUYECKUM TPYIINaM OJHOTO BHUIA,
Kpacnas kuura Poccuiickoit ®enepanuu, u300paxkeHUsi OXpaHIEMbIX BHUOB
pPaCTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30BAHUA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HICTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEILHOCTH B MPOLIECCE PEaTr3alli OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpa:k1aHcKoro BOCIIUTAHMSA:

- chOpMHUPOBAHHOCTH TPAKTAHCKOM MO3UIMN 00YUaIOIIETOCs KaK AKTUBHOTO

¥ OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;



— OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEW, YBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

— TOTOBHOCTb K COBMECTHOW TBOPYECKON MAEATEIbHOCTH MPHU CO3TAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

— CHOCOOHOCTh OMNPENENSITh COOCTBEHHYIO IO3MIIMIO [0 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

—~ YMEHHE yYWTHIBATh B CBOUX JEHCTBUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

— TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOT'O BBIIIOJIHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

— chOpMHUPOBAHHOCTh pOCcuiicKon IrpakIaHCKOMN UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

— LEHHOCTHOE OTHONIIEHWE K MPUPOJHOMY HACIEAUI0 U IMaMSATHUKAM
NPUPOJIbI, JOCTHXKEHUSAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TPYAe;

— CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

— uaehHas yoexJaEHHOCTh, TOTOBHOCTh K CIIY)KeHHIO U 3amute OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

— OCO3HAHHE TYXOBHBIX LIEHHOCTEW POCCUINCKOTO HAPO/Ia;

— ¢chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

— CIIOCOOHOCTH OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

— OCO3HaHWE JMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

— OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJAMTENSIM, CO3JAaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTI'O TMPUHATHUA LUEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusMHu HaposioB Poccuu;



4) 3cTeTU4eCKOro BOCIIUTAHMSI:

— ACTETHYECKOE OTHONIICHHE K MHUPY, BKIIOUYas 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;

-~ TNOHMMAaHHE SMOIMOHAIBHOIO BO3ICHCTBUS JKMBOM MPUPOABI U €€
LEHHOCTH;

— TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

- MOHUMAaHWE W peanu3anus 370pOBOr0 M Oe3omacHoro olpasza >KHU3HH
(310poBO€  mUTaHHWE, COOJIOJEHHME TUTHEHUMYECKUX TpPaBWJI U HOPM,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHHUS K
COOCTBEHHOMY (PM3HUUECKOMY U IICUXUYECKOMY 3/10POBBIO;

— TNOHMMAHHWE IIEHHOCTH IPaBUJ HWHAUBUIAYAJIBHOTO MW KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

— OCO3HaHME MOCJEACTBUN U HENIPUATHS BPEIHBIX NMPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

— TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTU MacTepCTBa, TPY10JIt00ue;

— TOTOBHOCTb K AKTHBHOM JESTEIBHOCTH TEXHOJIOTUYECKOM U COLMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEIBHO
BBITNIOJIHATH TAKYIO IE€SITEIIbHOCTD;

- MHTEpEeC K pa3audHbIM chepaM npodheccuoHanbHON JeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

— TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPA30BAHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

— OSKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOUICHHE K MPHUPOJIe KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

— TIOBBILIEHUE YPOBHS JKOJOTMYECKON KyJIbTYpbl: NPUOOPETEHHE OIbITA
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX IOCJIEACTBUN IS
OKPYKaroUIEn Cpebl;

- OCO3HaHMe TI00aIbHOIO XapakTepa SKOJIOTHUYECKHX MPOoOJIeM M MyTed Hx
pelieHus;

— CHOCOOHOCTH MCIOJIb30BaTh MPUOOpPETaeMble NPHU HM3YYEHUH OHOJOTHUU
3HAHMSI W YMEHUS TMpU PEIIeHUH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIIOJICHHE  MpaBUI  TMOBEIEHUS B MPUPOJE,



HaIpaBJCHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

- aKTUBHOE HEMNpUsTHE JACHCTBUN, TMPUHOCAIIMX BpEeA OKpYXKarollen
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTHUECKUE
MOCIIEACTBUSI MPEATNPUHUMAEMBIX IEHCTBUH U MPEAOTBpAILATh UX;

- HaJIM4YUE PA3BUTOrO  SKOJOTUYECKOTO  MBIIUICHHS, 3KOJIOTHYECKOU
KyJbTYphl, ONBITA JEATEIBHOCTH SKOJOTUYECKOW HANpPaBICHHOCTHU, YMEHUS
PYKOBOJCTBOBATbCA MMH B TO3HABATENbHOW, KOMMYHHUKATUBHON U COIMAJIBLHON
MPAKTHKE, TOTOBHOCTH K YYacCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

— c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHANIOTE
KYJBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

— COBEpILEHCTBOBAHUE S3BIKOBOM M UYUTATENBCKOM KYJbTYpbhl Kak CpeICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

- TMOHUMaHHWE cheuuuKd OHONOTMHM KaKk HayKd, OCO3HaHUS €€ poiMu B
(GbopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU IEJIOCTHOTO
NPECTaBICHUS 00 OKPYXarolleM MHUpPE KaK O €IUHCTBE MPHUPOJBI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MNpoliIeM
COXPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

— yOeXIEHHOCTh B 3HAYUMOCTU OMOJIOTHH ISl COBPEMEHHOW ITUBUIIN3AIUH:
o0OecriedyeHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieyeHrss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAILHOMY
UCTIOJIb30BAaHUIO TMPHUPOIHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

— 3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OHOJOTMYECKUX 3HAHUN B IIEJIAX
NOBBIIICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTU OOydYaromuxcs, GopMupyeMoi
IPU U3YYCHUH OUOJIOTHH;

- TOHUMAaHWE  CYHNIHOCTH  METOJIOB  TO3HAHHS, HCIONB3yeMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHaNMM3a U OOBSICHEHUS SIBICHHUM OKPYXAIOIIEr0 MHUpPAa M TPOUCXOIAIINX B HEM
U3MCHEHWH, yMEHHE JelaTh OOOCHOBAHHBIE 3aKIIIOUEHHS Ha OCHOBE HAyUYHBIX
($aKTOB ¥ MIMEIOIINXCSI TAHHBIX C LIETBI0 OMYyYEHUS TOCTOBEPHBIX BHIBOJIOB,

~ CIOCOOHOCTHh CaMOCTOSITENTFHO MCTOJIB30BaTh OMOJOTHYECKHUE 3HAHUS IS
pelieHust mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;



— OCO3HAHHE LICHHOCTU HAYyYHOM JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIbHOCTh UHANBUYAJIbHO U B TPYIIIIE;

- TOTOBHOCTbH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWU MO OHOJOTHM B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa H CHEUU(PHUKY METOJOB MO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEeHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM  KOMIIETEHIIMHMOOYYAIOUIUXCSA,  CIHOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUSI U  YHUBEpCaIbHbIE YyueOHbIE JEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPEIIHErO OOIIero
0o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1)0a3oBble JIOrHYecKue 1eHCTBUSA:

— CaMoCTOATENHHO  (OPMYJIUPOBATH M  aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— UCIOJb30BaTh MPU OCBOCHUU 3HAHWUU MPUEMBI JIOTUUECKOTO MBIIIICHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX TOHATHUM (BBIAEIATH WX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSMH);

— ONpeneNiaTh LEIu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

— UCIOJb30BaTh OWOJOTHYECKHWE TOHATUA sl OOBSICHEHHS (aKTOB W
SABJICHUM KUBOW IPUPOJIBI;

— CTpPOUTH JIOTMYECKUE PACCYKICHUS (MHIAYKTUBHBIC, NE€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;



- NPUMEHSTh  CXEMHO-MOJEINIbHBIE  CpeICTBA Uil  NPENCTaBJICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

— pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMbI ¢ YIETOM aHAM3a UMEIOIITIXCS
MaTepHabHBIX U HEMAaTepUaTIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIETSM, OLIEHUBATH PUCKH MOCIIEICTBUN 1€ATEeIHHOCTH;

— KOODAWHUPOBATh U BBIIONHIATH pPabOTy B  YCIOBHUSX PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS,

— Ppa3BUBaTh KPEATMBHOE MBIIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCIIEeI0BaTEIbCKHE NeliCTBUSA:

- BIIQJICTh  HAaBBIKAMH  Y4€OHO-HCCIIEOBATEIbCKOM M MPOEKTHON
JeSITEIbHOCTH, HAaBBIKAMU pa3peltieHus mpoOeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOMCKY METOIOB PEIICHUS TPAKTUYECKUX 3a1ay, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

— HCHOJIb30BaTh Pa3IMYHBIE BUJIBI JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAIHH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

- ¢dopMHpoBaTH  HAyYHBIH  TUN  MBIIJIEHUS,  BIAJACTh  HAYYHOU
TEPMUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMH U METOJIaMU;

- CTaBUTh M (QOpMyIHpOBaTh COOCTBEHHBIE 3aJa4yd B 0OO0pa30BaTEIbHOU
NEATSTLHOCTH W KU3HCHHBIX CUTYAIIHSX;

— BBISBJIATH TPUYUHHO-CIICACTBCHHBIC CBSI3W W aKTyaJU3UpOBaATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIleHHs, HaXOIUTh apTyMEHTHl MJisl J10Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

— aHaNM3WpOBaTh TMOJYYCHHBIE B XOJAE PpCEUICHUS 3aJayd pPe3yibTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

— J1aBaTh OIIEHKY HOBBIM CHUTYaIIUsM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

— OCYIICCTBIISITH II€JICHANIPABICHHBIA MOWCK TMEPEHOCa CPEJCTB M CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

— YMETh MEPEHOCUTh 3HAHMs B TMO3HABATEIBHYIO W MPAKTUYECKYIO 00JIacTH
KU3HEIEITEIbHOCTH;

— YMEThb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

— BBIJIBUTATh HOBBIC UCH, IIPEIJIaraTh OPUTHHAIBHBIC TTOIXO0IBI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.



3) pabora ¢ uHpopmManmeii:

— OpPHUEHTHUPOBATBHCA B PA3JIMYHBIX HCTOYHUKAX MHPOpMalMKu (TEKCTE
y4eOHOro 1nocodusi, Hay4YHO-MOMYJISIPHOM JINTEpaType, OMOJOTHUYECKUX CIOBAPSIX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

— (QopMyIMpoBaTh 3aNPOCHl U IPUMEHATH Pa3IU4YHbIE METOJIbI IPU MOUCKE U
orbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJTHEHHUS y4EeOHBIX
3aj1ay;

- MpuoOpeTaTh OMBIT UCHOJIB30BAaHUS HWH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTH, COBEPUIEHCTBOBATh KYJIBTYPYy aKTHBHOT'O MCIIOJIB30BAaHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

— CaMOCTOATENBHO BBIOMPATh ONTHUMabHYIO (OpPMY NPEICTABICHUS
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

- MHCIOJIb30BaThb HAYUYHBbIM #A3BIK B KaueCcTBE CpPEIACTBAa Mpu paboTe C
Oouonoruueckod uHGpoOpMauuen: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJITHOCTH;

- BJIQJIETh ~ HaBbIKAaMHM  paclo3HaBaHUS W 3allUThl  MH(pOpMAaLUH,
MH(OPMAIMOHHOW O€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

1)o0menue:

— OCYLIECTBJIATh KOMMYHHUKALlUM BO Bcex cdepax KHU3HH, AaKTUBHO
y4yacTBOBaTh B JHAjOre MM JUCKYCCHUH IO CYHIECTBY OOCYKIAaeMOW TEeMbI
(yMeHHe 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXKIEHUS OTHOCUTEIBHO BBIMOJHEHUS
npeajiaraeMou 3a7a4un, yYUThIBATh HHTEPECHI U COTIACOBAHHOCTD MO3UILIMI IPYTUX
YYaCTHUKOB JHMAJIOTa WIN JUCKYCCUN);

- pacno3HaBaThb HeBepOalbHBIE CPEICTBAa OOILIEHHUS, MOHWMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPErOBOPHI;

- BJAJETh Pa3IM4YHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICUCTBUS, IOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

— Ppa3BEPHYTO M JIOTMYHO M3JIAaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.



2)coBMeCTHAS 1eATEJIbHOCTD:

— TNOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBHUIYaJIbHON
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOICHCTBHS MPU PEIICHUH YICOHOW 3a/1a4u;

— BBIOMpATh TEMATUKY W METOJBl COBMECTHBIX JCHCTBUU C y4&TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

-~ NPUHUMATh LEJIHM COBMECTHOM JESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIITH IUIAH JEUCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

— OIICHMBAaTh KayeCTBO CBOET0O BKJIA/Aa U KaXJOr0 YYaCTHHKAa KOMAaHIbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

— TpejyiaraThb HOBBIE IPOEKTHI, OIIEHUBATh HUJEU C MO3UIUA HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

— OCYIIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B PA3TUUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1)camoopranusanus:

— HCHOJIb30BaTh OMOJOTMYECKHWE 3HAHMS MJI BBIABICHUA MpOOJIEeM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

- BBIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU IEJIEBHIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSIX W MOCTYINKAaxX MO OTHOLICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

— CaMOCTOSITEIIbHO OCYIIECTBIIATH IMO3HABATEIBHYIO AESATEIbHOCTD, BIABIATh
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

— CaMOCTOATENBHO COCTAaBJATh IUIAH pEIIEHUS NpoOdeMbl C  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

— JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

— pacuuMpsaTh paMKU y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHU;

- JenaTh  OCO3HAHHBIM  BBIOOp,  apryMEHTHpPOBaThH  €ro,  Oparth
OTBETCTBEHHOCTb 3a PEILICHHUE;

— OLICHUBaTh NPUOOPETEHHBIN OIIBIT;

— CcHocoOCTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO IMUPOKOW DPYIUIIUUA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

— JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JACATEILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



- BJIQJICTh HaBbIKAMM IIO3HABATEJIBHOW peQEKCUU KaK OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELICHHS;

— YMETh OLECHHMBATh PUCKH M CBOEBPEMEHHO IPUHHUMATh PEIICHHS IO MX
CHI)KCHMUIO;

— NPUHMMAaThb MOTHMBBI M ApPryMEHThl JAPYIMX IPU AHAIU3E PE3YyJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

— NpPUHHUMATh ceOs, TOHUMAasi CBOM HEAOCTATKH U IOCTOMHCTBA;

— IPUHUMAThb MOTHBBI M apryMEHTbl APYIMX IIpU aHaJIU3€ pPE3YJIbTAaTOB
NEATEIIbHOCTH;

— TpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH;

— Ppa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3HUIIMH JIPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuueckue s yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUN MO OCBOEHUIO, UHTEPHIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJTYYECHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsiX, CBA3aHHBIX ¢ Ouojorueid. B mporpamme mnpeameTHbIC
pE3yNbTAThl PEACTABIICHBI IO TO/1aM 00YUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

— c(OpMHUPOBAHHOCTh 3HAHUM O MECTE€ M POJU OHOJIOTHH B CHCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOUW KapTUHBI MHUpa M HAYYHOTO MHPOBO33PEHHMS, O BKJIAJE
POCCHUHCKHUX U  3apyOeXHbIX YyU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBLHOM TPaMOTHOCTH YeJIOBEKa /ISl PELISHUsI )KM3HEHHBIX 3a/1a4;

—~ YMEHHE PacKphIBaTh COJEpkKaHUE OMOJOTUYECKUX TEPMHHOB WU TOHSATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W TMPEBpPAIICHUE
AHEPI'uM), TOMEOCTa3 (CaMOperyJisiius), YPOBHEBAsT OpPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

-~ YMEHHME wu3Jaratb OWOJOTHYECKHME Teopur (KJIETOYHAs, XPOMOCOMHAas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1ieHTpax MHOTrooOpasus u



MPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioBa), onpenensarb rpaHuilbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMEHHE BJaJIeTh METOJaMH HAyYHOT'O MO3HAHUsS B OMOJOrMu: HAOI0IeHHE
Y OINMCAaHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHUI, OpraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— YMEHHE BBIIEIATH CYLIECTBEHHbBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT
U DYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

— YMEHHUE MPUMEHSTh MOJyUYEHHbIE 3HAHUS JUIs1 0OBICHEHUSI OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUMU, JJIS MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOILUX JOJeH, COOI0IEHU HOPM IPaMOTHOIO MOBEICHUS B OKPYXKaIoLen
IPUPOAHON cpele, MOHMMaHUE HEOOXOJIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBpEMEHHOW  Ouojorun U OMOTEXHOJIOTUHA Uil  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

- YMEHHE pellaTh »3JEMEHTapHble TIE€HETUYECKHE 3aJayd Ha MOHO- H
JUTHOpUIHOE CKpEUIMBaHUE, CIETUICHHOE HAcleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBaHUS JUIsl NpeICcKa3aHus Haclel0OBaHUSA MPU3HAKOB Y
OpraHH3MOB;

—~ YMEHHE BBITIOJHATH JIA0OpATOPHBIE U MPAaKTHYECKUE PabOThI, COOM0IAaTh
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

- YMEHHE KPUTHYECKH OILIEHWBAaTh W HHTEPIPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

- YMEHHE CO037aBaTb COOCTBEHHbIC€ NHUCHBMEHHBIE U YCTHBIE COOOILECHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

- IlpenMeTtHble pe3ynbTaThl OCBOECHUS yueOHOro npeameta «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

— c(OpMHUPOBAHHOCTh 3HAHUW O MECTE€ U POJU OHOJIOTUHM B CHUCTEME
HAyYHOTO 3HAaHHA €CTECTBEHHBIX HayK, B (OPMUPOBAHHUU COBPEMEHHOMN



€CTECTBEHHO-HAYYHOW KapTHHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJC
pOCCUICKUX U  3apyOeXHBIX YY€HBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEellieHUs )KU3HEHHBIX 3a]1a4;

- YMEHHE pacKphIBaTh COJAEpKaHHE OMOJOTHYECKHX TEPMUHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOMIONUS, ABIKYIINE CUIBI ((haKTOPBHI) IBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTbI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHus,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

- yYMEHHE Hu3laratb OHOJOTHMYECKHE TEOpHH (IBOJIOLMOHHAs Teopusi Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, depegoBaHusi TiaBHBIX HaIlpaBiICHUN U
nyteit spomoruu A. H. CeeprioBa, yueruss o ouocepe B. 1. Bepnaackoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

— YMEHHE BIaJIeTh METOJAAMH HAYYHOTO IMO3HAHUS B OMOJIOTHH: HaOII0eHIE
U OINHUCAHWE JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUM, OpraHU3allMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJYYEHHBIX PE3yIbTaTOB;

— YMEHHE BBIJEIATh CYIIECTBEHHbIE MPU3HAKUA CTPOCHUS OHOJIIOTHYECKUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEICTBEHHOM
W3MEHYUBOCTHU, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOJIEHHOCTU
OpPraHMU3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
LIMKIIOB B Onocdepe;

— yYMEHHUE MPUMEHSTh MOJyUYeHHBIC 3HAHUS [T 00BACHEHUST OMOIOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedyeHus: Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILUX JII0/IeH, COOI0IEHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKpY Karolei
NPUPOJTHON cpene, MOHUMAHUE HEOOXOTWMOCTH WCTOJIB30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

—~ YMEHHE peniaTh JIEMEHTApHbIC OMOJIOTHYECKUE 33/1a4H, COCTABIISATH CXEMBI
MEePEHOCa BEIIECTB U IHEPTUH B HKOCHUCTEMAX (LIeMH MUTAHUS);

-~ YMEHHE BBINOJHATH JIA0OPATOPHbIE U MPAKTHUYECKUE padOThI, COOMI0IATh
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

—~ YMEHHE KPUTHYECKH OIICHWBaTh W HMHTEPIPETUPOBATh HHOOPMAIUIO
OMOJIOTMUECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3



Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

—~ YMEHHE CO037aBaTb COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHUS,

00001ass OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Kosmn4yecTBoyacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM
n/n NporpamMmmMbl Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl (ungponbic)
o0pa3oBaTejibHbIEPeCyPChI
bubnmoreka [JOK
1 buonornikakHayka 2 05 https://m.edsogru/7f4lc292
5 JKuBble cCUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHHUE 8 05 1 bubnuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 JKusHenesaTenbHOCTBKIIETKH 6 0.5 https://m.edsoo.ru/7f41c292
PasmMHOXeHUE U
5 WHJVBHIyaJIbHOE Pa3BUTHE 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnenctBeHHOCTD B 3 1 15 bu6nmoreka [JOK
U3MEHYMBOCTHOPIaHU3MOB https://m.edsoo.ru/7f41c292
7 CenexuusopraHu3MoB. 3 bubnnorexka [JOK
OCHOBBIOMOTEXHOJIOTUI https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
8 Peseppiiocpens 1 https://m.edsogru/7f410292
OBHIEE KOJIMYECTBO YACOB I10 34 5 4
I[TPOI'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 KITACC

KoauvecTBoyacoB JJIeKTPOHHbIE

Ne HaumeHoBaHue pa3jiesioB u (mudpoBbIe)

n/n TE€M NPOrpamMmabl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
bubmuoreka [JOK

. IBOIOIHOHRAAOHONOT 1S d 1 https://m.edsoo.ru/7f41cc74

5 Bo3HUKHOBEHUE U pa3BUTHE 9 1 05 bubmuoreka [IOK

JKU3HU Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
Opranusmsl u bubnuoreka [IOK
3 5 1
OKpy>Karolascpeaa https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9 1 bu6mmoreka [IOK
SKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pescpsrocpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 20 5
[TPOI'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

HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
Ne KounuecrBouyacos
. Temaypoxa Bee Komrpomsmere  parmseckume Haram3ydy  DJeKTPOHHbIeHU(PPOBHIEOOPA30BAT
eHHUs eJIbHbIEepecypchl
/ ro padoThI padoThI
n
bubmuorexa [JOK
1 buosiorus B cucteMenayk 1 https://m.edso00.ru/863e6122https://m.eds
00.ru/863e632a

MeTo1bl TO3HAHUSA JKUBOM
npupobl. [Ipaktuyeckas

5 pabota Ne 1 «Mcnonp3oBaHue 1 05 bubnuorexa [JOK
Pa3JIMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
W3YYEHUU OMOJIOTHYECKHIX
00BEKTOBY

3 buonornueckue cucrtemsl, 1 bu6mmoreka [IOK
MIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564

4 XUMHUYECKHUH COCTAB KJIETKH. 1 bu6mmoreka [IOK
Bopa u muHepanbHbie conu https://m.edso00.ru/863e674e

5 benku. CoctaB u cTpoeHue 1 bubnmnoreka [JOK
0enKkoB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas

5 pabota Ne 1 «M3yuyenue 1 05 bubnuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajaasbl)»



https://m.edsoo.ru/863e6122
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

bubmuoreka [JOK

! Yraesozel. Jumu ! https://m.edso0.ru/863e6870
bu6mmoreka [IOK
8 Hyinennoserexucnorst. AT® https://m.edsoo0.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS 05 bubnmoreka [JOK
kietku. Knertounasteopust ' https://m.edso00.ru/863e6e88
10 Knerka kak memocTHasi JKuBas
cucrema
CrpoeHnue 3yKapuoTHYECKOn
kieTku. JlabopaTopHas padora
Ne 2 «3yuyeHue cTpoeHUs
KJICTOK Z:TCHI/Iﬁ T)iHBOTHLIX bubmiorexa IJOK
11 5 P 5 o ’ 0.5 https://m.edso00.ru/863e6ffOhttps://m.edso
TPHDOB H HAKTCPHH HOA 0.1u/863e716c
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OITMCaHHEY»
12 OOMeHBeIeCTBIIINMETA00TH3 bubnuotexa [JOK
M https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
1 ()] . X
3 OTOCHHTES. ACMOCHHTES https://m.edsoo0.ru/863e7c98
. bubnuotexa [JOK
14 Suepremieckuiiodmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
JlaGoparopHas pabota Ne 3
15 «Habmronene MuTo3a B 0.5 bubmmorexa [TOK

KJIETKaX KOHYMKa KOpeIKa
JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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

16 buocunTe3s Oenka. Peakims bubmuorexa [JOK
MaTpUYHOIO CUHTE3a https://m.edso00.ru/863e796e

17 Tpancusus — bubnuoreka [IOK
OounocuHTe30eKa https://m.edso0.ru/863e796e

18 HexnetounsieopMbIKU3HN — bubnmoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540

bu6mmorexa [IOK
DopMBIpa3MHOKEHUSOPTaHU3

19 https://m.edsoo.ru/863e81b6https://m.eds

MoB 00.1u/863¢831e

. bubnuorexa [JOK

2 M
0 conos https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
Omog0TBOpEHHE.
bu6mmoreka [IOK

21 JlabopatopHas pabora Ne 4 05 https://m.eds00.ru/863e81b6
«V3ydyeHue cTpoeHHsl MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

99 WHauBuyabHOEpAa3BUTUEOPT bubnnorexka [JOK
aHU3MOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o

23 HACJIEICTBEHHOCTH U 0.5 bubmmorexa LOK

' https://m.eds00.ru/863e86f2
U3MEHYHNBOCTH
3aKOHOMEPHOCTH

9q |~ HACHENOBAHMA NPH3HAKOB. bubnuorexa [IOK
Monorubpuatoe https://m.eds00.ru/863e8878
CKpEIIBaHNE

o5 JurubpuiHoe CKperuBaHue. bubnuorexa [IOK

3aK0H HE3aBUCUMOTO

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

HACJICAOBaHUA ITPU3HAKOB

26

CueruieHHOE HacJeI0BaHue
npu3HakoB. JlJaboparopHas
pabota Ne 5 «3yueHue
Pe3yJIbTaTOB MOHOTUOPHTHOTO
U TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30QHIIbI HA TOTOBBIX
MUKpOIpernapaTax»

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

27

T'eneruka nmona. Hacnenosanue
HpI/ISHaKOB, CHCIINICHHBIX C
[1I0JIOM

bu6mmorexa [IOK
https://m.edso00.ru/863e8c60

28

MN3MEHUYNBOCTD.
Henacnencreennas
M3MEHYMBOCTb. JlabopaTopHas
pabota Ne 6.
N3yyennemoarpukamoHHONU
3MEHYUBOCTH,
MOCTPOEHUEBAPUALIUOHHOTOPSI
Jla ¥ BapUalMOHHOWKPUBOI)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennasa
W3MEHYMBOCTh. JITabopaTopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30¢puisl Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

30

31

I'enerukauenoBeka

PesepBHsiit ypok. O6001ICHHE
o Teme «HacnencTBeHHOCTh U
HN3MCHYUBOCTb OPraHU3MOB»

bu6mmorexa [IOK
https://m.edsoo.ru/863e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

32 Cenek1us Kak HayKa U 1 bubnmoreka [JOK
npouecc https://m.eds00.ru/863e9214
MeTobl U TOCTHKEHUS

33 celeKIuU pacTCHUH U 1 bubmorexa LOK

P https://m.eds00.ru/863e9214
JKUBOTHBIX

34 buotexHonorusakakoTpaciabnpo 1 bubmuorexa [JOK

U3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



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

HOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC
Ne KosmuecTBo4acos
aTan3v4 DJeKTpoHHbIeIUdpPOBLICOOpa3OBaTe
Temaypoka Bce KoHnTpoJbHbie IIpakTH4eckue a y P p P
n/ eHUA JIbHbIEpPeCypChI
u ro padoThI padoThI
OBOIIOLUS U METOIBI €6 bubnunoreka LIOK

1 1
W3y4YeHUs https://m.edso0o.ru/863ea20e

5 Wcropus pa3Butus 1 Bbu6moteka [JOK
MPEACTABJICHUI 00 IBOIIOIIUN https://m.eds00.ru/863e9570

bubmuoreka [IOK
M 1

3 HKPOSBOIIORI https://m.edsoo.ru/863e9cle
[Momynsaus Kak deMeHTapHas
€IMHUIIA BUJIA U DBOJIOIHH.

4 JlabopaTtopHnas padota Ne 1 1 05 bubmuoreka [JOK
«CpaBHEHME BHJIOB I10 ' https://m.eds00.ru/863e99c6
MOpP(OJIOTHUECKOMY
KPUTEPHIO»

BIKYIIIAE CHITBI
5 gneMZmHTa HbIE (DaKTOPHI) 1 bubmmorexa [JOK
P p https://m.edsoo.ru/863e9da4
HBOJIIOIIH

6 EcrecTBenHslit 0TOOp U ero 1 bubmuoreka [IOK
(bopmbl https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:

MIPUCIIOCOOTIEHHOCTD
7 OpraHU3MOB U 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e9fde
BUZI000pa30BaHUe.
JlabopaTopHuaspabora Ne 2



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

«OnucanuenpucrnocodIeHHOC
THOpPraHH3Ma U
eE0THOCHTEIILHOTOXapaKTepay

Hanpasnenus u

bub6nmmoreka [IOK

8 IIyTUMaKpPO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 HeobOpartumocThaBoonum
10 WcTopus xu3Hu Ha 3emiie U
METO/JIbI €€ U3YUCHUS
11 ['unoTe3sl MPOUCXOXKACHUS bubnnoreka [JOK
KU3HU Ha 3emiie https://m.edso0o.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMJie 1o bubnnorexa [IOK
3paM U nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbI BOJTIOITUN
PaCTHTEITHLHOTO W KUBOTHOTO
13~ Mupa. [IpakTuyeckas pabora 05 bubmmnoreka HOK
Ne 1 «M3yueHune ncKomaemMbIx https://m.edso0.ru/863ea8bc
OCTaTKOB PacTeHUH U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpemeHHascucTeMaopraHuy bubmmnoreka HOK
14
€CKOroMupa https://m.edso0.ru/863ea48e
OBOJIOIHAYETOBEKA bubnunorexa LIOK
15
(aaTpOMIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmxymurecuns (hakTopbl) bubmuoreka [{OK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTATMUIBOJTIOIIUNYE
JIOBEKa
18 YenoBeueckue pacsl U bubmuoteka [IOK

MIPUPOJIHBIC aIaNITAllUN

https://m.edso0.ru/863eaea?



https://m.edsoo.ru/863e9c1e
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

YCJIO0BCKa

PesepBubIil ypok. O600611eHIE

19 1o teme «BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMiie)
20  DxomoruskakHayka
21 Cpenpl oOuTaHus u bubmmoreka [JOK
IKOJIOTHYECKHE (DaKTOPBI https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTophI.
Jlaboparopuas padota Ne 3.
22 «Mopdonoruueckue 0.5 bubmmorexa LIOK
. https://m.edso0.ru/863eb10e
0COOEHHOCTH pacTeHui u3
Pa3HBIX MECT OOUTAHHS
bubmuoreka [IOK
23 buommiecknedakTopu https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE
XapaKTePUCTHKH TIOMYJISIINH.
24 HpaKmrfeCKas[ pabora Ne 2 05
«IToncuét IIoTHOCTH
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHui)
o5 Coo01ecTBaOpraHu3MoOB — bubnnorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUECUCTEMBI bubmuorexa [{OK
(?KOCHUCTEMBI) https://m.eds00.ru/863eb46a
OcHOBHBIE TIOKa3aTeNn
o7 |~ OKOCHCTEMEL DKOJI0rH4ecKue bu6muoreka [JOK

MUPAMU/IBI.
CBOICTBa’KOCUCTEM.

https://m.edsoo.ru/863eb5fa



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

Cyxkueccus

28  IIpupoaHBIEIKOCUCTEMBI 1

29  AHTpPOIOTEHHBIEIKOCHUCTEMBI 1

30 buocdepa — 1 bubnuoreka [JOK
rio0anbHasIKOCUCTEMAa3eMITH https://m.eds00.ru/863ebb5e

31 3aKOHOMEPHOCTUCYIIECTBOBAH 1 bubmmoreka [JOK
usonochepsl https://m.edsoo.ru/863ebd16

32 YenoBeyecTBoO B 1
onochepe3emnn

33 Cocyl11ecTBOBaHUETIPUPOIBI U 1 bubnnorexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O60611eHNE

34 TeMbl «CooO1iecTBa u 1
HKOJIOTHUECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 10 -11 knacc/ Ilonomapésa N.H., Kopaunora O.A., JlomuinHa
T.E.; mon penakumeir Ilomomapésoit M.H., OOGmiecTtBO ¢ oOrpaHumueHHON

oTBeTcTBeHHOCThIO M3narensckuii ieHTp «BEHTAHA-I'PAD»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Taceunuk B.B., Kyumenko B.C. u ap. buonorusa: CoopHuk 3a1a4 u 3ajaHuii ¢
oTBetamu: 9-11 ximaccel. M., 1999.

ITonomapesa 1.H. Oxonorus. Kaura mia yaurens. M., 2006.

ITonomapena 1.H. , Conomun B.I1., Cuaenpaukona I'.J[. O6mias MmeToauka
o00yuenust ouonorun. M., 2007.

[Tonomapesa 1.H., Conomun B.I1. Dkonornueckoe oOpa3oBaHue B

POCCHICKOM 1IKO0JIe: HCTOpuUsl, Teopus, Metoauka. CII6., 2005

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

www.bio.1september.ru — razera «buonorus» -npunokenue K «1 ceHTIOPs»
www.bio.nature.ru — HaydHbIe HOBOCTH OMOJIOTHA

www.edios.ru — Di1oc — HEeHTp AMCTAaHIIMOHHOTO 00pa30BaHMSI
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITogOopka nHTEpHET-
MaTepHasoB sl yUYUTeIeld ONOOTHHU 110 pa3HbIM OHOJIOTUIECKUM
JMCIUTLTHHAM.

http://charles-darvin.narod.ru/ DnexTpoHHBIEC BEPCUH TPOU3BEICHHIA
Y./lapBuHa.

http://school-collection.edu.ru Exunas xosutekius udpoBbIx

00pa3oBaTeNbHBIX PECYPCOB.



