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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYI0 OCHOBY JIJISl ONpEECICHUS
NOAX0/M0B K (DOPMHUPOBAHMIO COJep:kKaHus YydyeOHoro mnpenmera «buonorus» cocraBuiu:
koHuentyanabablie nojoxkeHns @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LIEJNEH, COAEp)KaHMs,
pe3ynbTaToB 00y4YeHHs M TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, MOJIOKEHHUS 00
o0IIMX LEeNsIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit @enepariun, a TakkKe MOJIOKEHUS 0 crennduke ONoIoTHH,
e 3HAYCHHWU B TO3HAHMU >KMBOH MPHUPOJBI M 0OECHeueHHH CYUIECTBOBAHMS YEJIOBEYECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM TOJOXKEHHSIM, OINpPEAETeHbl OCHOBHbIE (DYHKIIMU MPOTrpamMMbl
1o OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no 6monoruu HagT MpeacTaBiIeHHe O LesIX, 00 o0mel cTpaTteruu o0ydeHus,
BOCIIUTAaHUS M pa3BUTUS OOydaromMXcs cpeacTBamMu yuyeOHoro mpeamera «buonorus»,
ompezenser o00s3aTeNIbHOE MPEIMETHOE COJAEp)KaHHUE, €ro CTPYKTYpY, paclpeaeieHue Io
paszenaM U TeMaM, PEeKOMEHIyeMYIO MOCJeI0BaTEIbHOCTh M3y4YEeHUS Y4eOHOTO MaTepuana C
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEeIbHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaronIXCsl.

B nporpamme 1o OHOJIOTHMM TakK€ YUMTHIBAIOTCA TpeOOBaHUS K IJIAaHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM M MpPEeJAMETHBIM pe3ysibTaraM oO0yueHus B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB yU€OHO-II03HABATEIbHOM JEATEIbHOCTH/yUeOHBIX NEHCTBUN 00yYatOUIMXCs 1O
OCBOCHHUIO COJIEPXKAHHUS OMOIOTMYECKOr0 00pa3oBaHMs.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbI YPOBEHB) peaTn30BaH MPUHITUT
IIPEEMCTBEHHOCTH B HW3y4YeHMHM Ouosoruu, Omaromapss 4eMy B HeW mpocMmaTpuBaercs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IICHHOCTHBIX  OpPUEHTALUUH  JIMYHOCTH, SKOJOTUYECKOTO  MBIIUICHHS,
NPEJCTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY’Karolen
npupogHoit cpene. [losTomy Hapsay ¢ u3ydeHHEeM OOIIEOMOJIOTHYECKUX TEOPHM, a TakkKe
3HAHUI O CTPOCHUHU KHUBBIX CHUCTEM PA3HOTO paHra U CYIUIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHOJOTUM YJEJIEHO BHHUMAHHE HCIOJIb30BAHUIO IOJyYEHHBIX
3HAaHUU B TIOBCETHEBHOM JKU3HM JJISl PEIlICHUs MPUKJIAJHBIX 33/1a4, B TOM 4Kcie: TpoduIaKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS PKOJIOTMYECKH LEIeco00pa3HOro MOBEACHUS B OKpY’KaloUled MPUPOAHON cpene,
aHamu3a BIMSAHUS XO3AWCTBEHHON JEATENHOCTH YEIOBEKAa Ha COCTOSHHE TPHPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHMs K NPUKIATHONW HAINPaBICHHOCTH Y4eOHOro
npeaMera «buosiorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO OOECTIeUeHHs YCIIOBUH ISl pelleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHUECKOT0 00pa3oBaHusl, KOTOpas Mpenoaract
¢dopmupoBaHre y OOYyYarOIUXCs CIIOCOOHOCTH aanTUPOBATHCS K W3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (hopMupoBaHHe y OOydalOMIMXCsl TMPEACTABICHUH O HAay4yHOW KapTHHE MHPA,
pacimpsier 1 0000IIaeT 3HaHUS O KHUBOU MPUPOJE, €€ OTIMUUTEIFHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alil M HBOJIIOLMM, CO3AAa€T YCIOBHS [UIS: TO3HAHUA 3aKOHOB >KMBOW MPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0Oe30macHOTo oOpasza
YKU3HU, YKOJIOTUYECKOTO MBIIIJIEHUS, [IEHHOCTHOI'O OTHOLIEHHUS K )KUBOM MPUPOJE U YEIIOBEKY .

Bonbmioe 3HaueHume OWONOTHS UMEET TakXkKe JUIsl pEIIeHUs] BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 33/1ad CPEHEro o0Iero oopa3oBaHus, CoUaIU3aiu ooyJaromuxcs. M3ydenne
O6uonorun o0ecrieynBaeT yCIIOBUS TUIs dbopMupoBaHus MHTEJJIEKTYalIbHBIX,
KOMMYHHMKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKON KYyJIbTYpbl, CIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUHU C MPEACTaBICHUSAMH M3 JPYTMX Y4eOHBIX MPEIMETOB, B
YacTHOCTH, (PU3UKHU, XUMHUH U reorpadun. HazBaHHbIE MOJOXKEHNS O TPEAHAa3HAYCHUN y4eOHOTO



npenmera «buonorus» cocTaBUiIM OCHOBY Ul ONPENENICHHsS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, ITPEICTABICHHOIO B IPOrpaMMe o0 OUOJIOTHH.

Ot60p conepkanusi yaeOHOTO npeamera «bromorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
NO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYyYalOIIMECcs AOJKHBI
OCBOHTbH 3HAHHS M YMEHHs, 3HAUUMbIC U1 POpPMUPOBaHUS OOIIEH KyJIbTYpbl, ONpPEIEISIONIHe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpY’)Kalollled NPUPOJHONU cpene, BOCTpEOOBAHHBIE B
MTOBCETHEBHOM JKMU3HHU W MPAKTHUECKOW AesTenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJCpPXaHMSA, KOTOpbIE CIyXaT OCHOBOM g  (opMupoBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAy4YHOM KapTUHE MHpPa M LEHHOCTHBIX
OpUEHTAIMAX JUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3AIMH OMOJIOTHYECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHUE COJEpKaHUS Yy4yeOHOro Marepuaja B IporpaMMe IO OHOJNIOrHu
OCYILIECTBIICHO € Y4&TOM MPHOPUTETHOTO 3HAUYEHUS 3HAHUH 00 OTJIMYMTEIBHBIX OCOOEHHOCTSIX
JKUBOU TPUPOABI, O €€ YPOBHEBOM OPraHM3alMyd YU HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro npeamera «buonorus» BblIedIeHBI CIASAYIOUINE COAep KaTeabHble JTUMHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHus», «Kierka kak OHonoruyeckas CUcTemMay,
«Opranusm Kak Ouojoruyeckas cuctema», «CucteMa u MHOroo0Opasue OpraHu4ecKoro MUpay,
«OBOJIOLHS )KUBOU TPUPOABDY, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lenp u3ywenust yueOHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE — OBJaJCHHE
0o0y4JaloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIMOHAIBHOM OpraHU3aluy >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHne yMEHUH UCTOIb30BaTh ITH 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHIA B
OTHOILIEHUH OOBEKTOB KUBOI MPUPOJIBI U PEIICHUS PAa3THYHBIX KU3HEHHBIX MPOOIEeM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecrneunBaeTcs peleHrueM CIeAYOMuUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMUCSA CUCTEMbl 3HAaHUH O OWOJIOTUYECKUX TEOPUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MpPaBUJIaxX, CIYKALIMX OCHOBOH s (hOpMUpPOBAHHS
NPEJCTaBICHU O €CTeCTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAaX HAy4YHOTO IO3HAHUA,
CTPOEHUH, MHOTOOOpa3sMH U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YpPOBHSI OpraHU3allUu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

¢dopmupoBaHne y OOy4aromuXcs [O3HABATENbHBIX, MHTEIJICKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalKu3a JaHHBIX O MyTSAX Pa3BUTUS B OMOJIOTUM HAYYHBIX B3TJISIOB,
ueH U MOoIX00B K U3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJICHHE Yy oOydyaromuxcs oOmmed KyibTypsl, (YHKIMOHAIBHOW TPaAMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH U OLICHUBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa XKMBOH MPUPOIBI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYEHHBIX MPU U3yUYEHUU OHOJIOTHH;

dbopMupoBaHHEe y OOYYAIOUIUXCS YMEHHUU WLTIOCTPUPOBATH 3HAYCHHE OHMOJIOTHYECKUX
3HaHUH B TNPAKTHYECKOW JEATENIbHOCTH 4YeNOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMLIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCIHTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHMSI YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00X0UMOCTH OEpeKHOT0 OTHOUICHHS K HEW, COOMIOIEHUS] STUUECKUX HOPM IPH MPOBEACHUU
OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HaHHME LIEHHOCTH OMOJOTMYECKUX 3HAHUM NSl TMOBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJbTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B IOBCEJHEBHOM JKHU3HU IS OLEHKU
MOCJIECTBUM CBOEH JEATEIILHOCTU IO OTHOUICHHIO K OKpYJKaromied cpene, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHME U COOIIOACHNE Mep NMPO(UIAKTUKH 3a00JICBaHUMA.

B cucreme cpeanero oOmiero oopazoanusi «buosorusy, usydyaemas Ha 0a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM IPEIMETOM, BXOSIIMM B COCTaB IMpPEAMETHOH o0jacTu
«EcrecTBeHHO-HAYUHBIE TPEAMETHI.

Jnis u3yueHus 6uonoruu Ha 6a30BOM YpOBHE CpeJHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca (1 gac B Hezento).



COJEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. Bnosorus kak Hayka.

buonorust xak Hayka. CBsizb OMOJIOTUM C OOILIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKamH, (uiocopueir, 3TUKOW, ACTETUKOW W TpaBoM. Ponp Owonoruu B
(dbopMUPOBaHUN COBPEMEHHOU Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKIX HAYK.

MeTo1bl TO3HAHUS KUBOUM MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONKUCAaHUE, U3MEPEHUE,
Kiaccuukanmsi, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemoHncTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmu1el U cxeMbl: « METO/IbI TO3HAHUS YKUBOW TIPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Ipaktuueckass padora Ne 1. «Vcmonmb3oBaHuE pa3IMYHBIX METOIOB MPU HU3YYCHUH
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl H HX OpPraHU3ALMA.

JKuBpie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET u3ydeHus Ouonoruu. OTIudue KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiictBa OmocucTeM M HX pa3HOOOpasue. YPOBHM OpraHM3allud OHOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MOIMYJISALHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JdemoHncTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE TMPHU3HAKH JKU3HU», «YPOBHU OpraHU3alMU KUBOU
IPUPOIBD».

O6opynoBanue: mojaenb Monekysbl JTHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHUE KJIETKH.

XUMHYECKUI COCTaB KJIETKH. XuMHYeCcKue 3JIEMEHTHI: MAaKpO3JIEMEHTHIL,
MHUKpO3JeMeHTh. Bosla 1 MuHepasibHbI€ BEILIECTBA.

@yHKIMHA BOJABI M MHUHEpaIbHBIX BelIECTB B KieTke. [logaepikaHne OCMOTHYECKOrO
OanaHca.

Benxu. CoctaB u crpoenue 6e1KoB. AMUHOKHCIOTE — MOHOMEpHI O6enKkoB. Hesamenumbie
U 3aMCHHUMBIC AMHHOKHUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOM
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPyKTypa). XUMHUECKHE
cBolcTBa 0enKkoB. buonornyeckue GpyHKIUN OCIIKOB.

®epMeHThl — Ouonornyeckue karamm3aropbl. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas  crnenuduuHocts. Kodepmentsl. Burtamuubl.  Otiauuus  depMeHTOB  OT
HEOPraHWYECKUX KaTaJIn3aTOPOB.

VYrneBonabl: MOHOCaxapubl (TJIFOKO3a, pud03a 1 1e30KCHpu003a), Aucaxapuasl (caxaposa,
JaKTO3a) W Mojucaxapuabl (Kpaxmal, TJUKOTeH, Ieuitoio3a). buomormueckue (yHKIMH
YTJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'uapoduabHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE YTiIeBOJOB, OEJIKOB U JUIHAOB Kak
HMCTOYHHUKOB SHEPTUU.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEHHOBBIX KUCIIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne m ¢ynknum PHK. Buger PHK. AT®: ctpoenue u
GyHKIHH.

[utosoruss — Hayka o kjeTke. KietouHas Tteopuss — mpumep B3aUMOJACHCTBHUS HUIEH U
¢dakTOB B HAYYHOM MO3HAHUU. MeTOIbI H3yUeHUS KICTKH.

Kretka kak menoctHas xuBasi cucrema. OOIue NpU3HAKU KIETOK: 3aMKHYTasi HapyXHas
MeMOpana, mosnekyisl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.



Tunsl KIETOK: dJyKapuoTHYeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUS
MpOKapHUOTHUYECKON KiIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUECKOW KIICTKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, )KUBOTHON M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (PyHKIHH.
[Ina3matnueckas memOpana, e€ cBoicTBa W ¢yHkumu. LuToruiasma u e€ oOpraHoumbl.
OnnomemOpannbie opranoubl kietku: DI1C, ammapat ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUAbl KJIETKH: MHUTOXOHAPWH, IMIacTuiabl. [IpoucxoxaeHre MUTOXOHIPUNA W IUIACTH.
Bunbr mnactua. HememOpaHHbIe OpraHOUIBI KIIETKHA: PUOOCOMBI, KIIETOYHBIHN IEHTP, [IEHTPUOJIH,
PECHUYKH, KI'YTUKU. DYHKIIUU OPraHOUIOB KIIETKU. BKirtoueHus.

Snpo — perynstopHbIi IeHTp KieTKu. CTpoeHue sapa: saepHas 000JI09Ka, Kapruoria3ma,
XPOMAaTHH, SAIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemMoncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllann, M. Illneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkuuc, P. ®panknun, K. M. bap.

Muarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOLIEY,
«PacnpenenieHre XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAEY.

Tabmupsl u cxemsl: «llepuonuyeckas Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHrne MoJeKyibl 6enka», «CTpoeHue GpepMeHTa,
«Hyxkneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapuOTHUECKON
KIeTKN», «CTpoeHue >KUBOTHOM KieTkn», «CTpoeHHEe pacTUTENbHOU KIeTKn», «CTpoeHue
MPOKAPUOTUYECKOHN KIETKN», « CTpOEHUE SApa KIETKN», « Y TIIEBOABDY, «JIMIUIBD).

OOGopyaoBaHHe: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHWE I TMPOBEACHHUS HAOIIOICHUM,
U3MEpPEHUH, IKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

JlaGopatopnast pab6ora Ne 1. «M3yueHue KaTaaIuTHYECKONH aKTUBHOCTHU (epMEHTOB (Ha
pUMEpPe aMUJIa3bl WU KaTalasbl)».

JlaGopatopHasi pabora Ne 2. «M3yyeHHe CTpOEHHS KIETOK PACTEHHUH, HBOTHBIX H
OaxkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U uxX OmucaHue».

Tema 4. /KuzHeneATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WIM MeTa0OmuM3M. AcCUMUIAIUS  (TUIACTHYECKU OOMEH) H
JTUCCUMMIIALINS (SHEPreTUYeCKHi 0OMEH) — IBe CTOPOHBI €MHOTO TMpolecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHHS BEUIECTB U SHEPTUU B IOHUMAaHUU MeTa0oIn3Ma.

Tunber oOMeHa BemiecTB: aBTOTpOdHBIN U reTepoTpodHbid. Ponb GepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALLIEHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass (aszbl (orocuHre3a. Peakumu ¢doTtocuHTe3a.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HU Ha 3emuie. BimsiHue ycmoBuid
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UPYIONIHe OakTepuu. 3HAYCHHE XEMOCHHTE3a ISl KU3HU Ha
3emue.

DHepreTuyeckuii oOMEH B  KJETKe. PaciieruieHwe  BEmecTB,  BBIACICHHE U
aKKyMYJIMPOBaHHE 3HEPTUHU B KJIETKE. DTalbl S3HEpreTudeckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucioponHoe oxkuciaeHwe, WIM  KIETOYHOE JbixaHue. OKHUCIHTENbHOE
docdopuupoBanne. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuyHoro cuHTe3a. ['enermueckas wuHpopmamus u JIHK. Peammzarus
reHeTH4YeCKoN mHpOpMaInuu B KJIETKe. [ €eHEeTHYeCKUi KOJ W ero CBOWCTBa. TpaHCKpUIIIUS —
matpuuHbld cuaTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocoM B OnocunTese Oenka.

Hexnerounsle ¢opmbl ku3HM — BUpychl. Mcropus oTkpbiTHs BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIIa BUPYCOB. bakrepnodaru. bonesnn



pacTeHHii, )KMBOTHBIX U Y€IOBEKa, BhI3bIBa€Mble BUpycaMH. Bupyc nMmyHonedunTa yenoBeka

(BUY) — Boszoymgutenr CIIMJla. OOpatHas TpaHCKpPHUIIIUSA, peBepTa3a M HMHTETpasa.
[TpodunakTrka pacipocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.
JdemMoncTpanuu:

optpets: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunbl  nurasus», «Metabomusmy,  «MUTOXOHAPUSY,
«JHepreTnueckuii 0omMen», «Xioportact», «Dorocuntesy, «Crpoerne JIHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuit  Kom», «Bupycs,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wmkin Bupyca CIIMJla, Oakrepuodaray,
«Pemmukanms [JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yasoenne JIHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii 1MWK, WIM >KU3HEHHBIM HHMKI KiIeTku. MHTepdaza m murtos. Ilpomeccsl,
npotekatomue B uHTepdase. Permmukamms — peakmus marpuadoro cuure3a JJHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuil. JIUMIOWIHBIA W TaIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHS U WHIWBHUIYAITLHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue wierkn — muto3. Cramum mwurosa. [lponecchl, mpoucxopsuige Ha pa3HbIX
CTausIX MUTO3a. BUOJIOrMYEeCcKUi CMBICIT MUTO3A.

[Iporpammupyemasi rubensb KIETKH — aromnTo3.

@opMmBl  pa3MHOXKEHMsSI OpPraHuM3MoB: Oecrosioe U mosioBoe. Bunapl  6Oecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHue,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYCHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTOI0rO.

Meiio3. Craguum meito3a. Ilpoueccel, mpoucxojdimue Ha craausx Mmenosa. [loBenenue
xpoMmocoM B meio3e. Kpoccunrosep. buonoruueckuii cMbici U 3HaueHUE MeH03a.

l'amerorenes — mporiecc 00pa3oBaHMsI MOJTOBBIX KIETOK Y KUBOTHBIX. [10NOBEIE JKeIe3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30uj,
SUIEKIIETKa) — crepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHsS SUIEKICTOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayansHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BuTHE (dPMOpHOTEHE3).
Otanbl 5MOPHOHATIBLHOTO PA3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, TacTpyJIsLus,
opranoretes. [ToctamOpruoHanbHOe pa3zBuTHE. THIBI MOCTAIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHWe cpembl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKIEHHBIEC YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaJANMN
pa3BUTHA.

JdemoncTpanuu:

Tabmuupl u cxembl: «@OpPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOIHOE OIUIOIOTBOpEHHUE Y
IBETKOBBIX pacTeHWi», «BereratuBHOE pa3sMHOXKEHHE pacTeHui», «Jlenenune KiIeTku
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBD»Y, «KIETOUHBIN MUK,
«Pemmukanua THK», «Mwuto3», «Meiio3», «lIpamoe n Henpsimoe pas3ButHe», «l'ameroreHes y
MJIEKOMUTAIOIINX U YellIoBeKa», «OCHOBHBIE CTAIUU OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpompemnaparbl «CrnepMaTo30uabl MIIEKOMUTAIONIEr0»,
«Sinexnerka miekonuTaromero», «KaproknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anIuKamnus «Jlenenue knetkn», moaens JIHK, Mmoaens MmetadazHoit XpOMOCOMBI.

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

Jlaboparopnas padota Ne 3. «HabmoeHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax.



JlaGopatopnast pabora Ne 4. «V3ydyeHue CTpPOCHHsI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

Tema 6. HacieacTBeHHOCTh M U3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3amaum redHeruku. Mcropus pa3BUTHS TEHETUKU. Ponb HUTONOrMH U
SMOPHOJIOTUN B CTAHOBJICHUH T'€HETUKHU. BKiIag pocCHUCKUX U 3apyOe)HBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHEeTUKH (TUOPHIIOIIOTUYECKUI, LHUTOT€HETHUYECKUM, MOJEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
CcXeMax CKpeIUBaHUM.

3aKOHOMEPHOCTH  HAacle[OBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennenem.
MonorubpuaHoe CKpeluBanne. 3aKOH eIUHO-00pa3usi THOPUIOB TTepBOTO MoKoIeHus. [IpaBuio
JTOMUHMPOBAHUA. 3aKOH paclieIuieHus nOpu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe CKpemuBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBAaHUS  MPH3HAKOB.
[{uToreHeTHyeckue OCHOBBI TUTHOPHUIHOTO CKpEIIMBAHUA. AHAIU3UPYIOLIee CKpellWBaHHUE.
Hcnonp3oBaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS IJIs1 ONIpEAeTICHHs TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o CHEMJICHHOMY
HacJe0BaHMIO TeHOB. HapyIieHue clierieHus TeHOB B pe3yJibTaTe KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHS HACIEACTBEHHOCTH. [ eHeTHYecKne KapThl.

I'enetnka mosia. XpoMOCOMHOE OMNpENEICHUE TMoJa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHble W TeTreporaMmeTHble OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIJICHHBIX C
MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKAa MOIU(PUKAIMOHHOW H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusass. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peakiuuu. CBOHCTBAa MOAU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHasi, iy reHOTUNUYECKas, N3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUNUBOCTD.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW M3MEHUYMBOCTH. MyTalnoHHas
U3MEHYUBOCTh. Kimaccudukarmsi MyTanuid: TeHHbIE, XpPOMOCOMHBIC, T'€HOMHBbIe. YacToTa u
NPUYUHBI MyTarii. MyTareHsbsle (akTopbl. 3aKOH TOMOJOTHYECKHUX PSAOB B HACIIEJICTBEHHOU
n3menunBocty H. M. BaBunosa.

BHesaepHast HACIEACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMUYECKUH, MOIEKYISIPHO-
reHetudyecknii. COBpEMEHHOE OIpEAeICHHEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHUPOBAHME,
TEHOTHIHUPOBaHWE, B ToM uucie ¢ nomomipio [TI[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YelioBeKa: TreHHbIe Ooyie3HW, OOJIE3HHM C  HACIEACTBEHHOW MPEeapacrloiOKEHHOCTHIO,
XpoMocoMHbIe Oonie3HH. ComaTHYeckne W TeHepaTUBHbIE MyTanud. CTBOJOBBIC KIIETKH.
[TpunHuMIIBI 3710pOBOrO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKUA U JICYCHUS T€HEeTHUYECKUX
Oose3Heil. MeIuKO-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAUYECHHWE MEIUIIMHCKOW TEHETHUKU B
MPEIOTBPAILICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
Pecosckwuii, H. Y. BaBunos.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 IIUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IUTOTEHETHYECKass OCHOBa», «3aKOH YHUCTOTBI TraMeTy,
«luruOpuanoe ckpeuuBanue», «lluronornueckre OCHOBBI JUTHOPHUIHOTO CKpPELIMBAHUSY,
«Merio3», «B3zanmozencTBie amielbHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, >KUBOTHBIX
U 4denoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunsl YenoBeka ¥ IKHUBOTHBIX», «Bumbl wu3MeHunBOCTHY», «MoaudukamonHas
U3MEHUYUBOCTHY, «HacnemoBanue pesyc-dakropan, «l'eHeTHKa Tpynm KpoBu», «MyTamroHHas
U3MEHYUBOCTBY.



O6opynoBanue: Mojaenu-ammiaukauuu «MoHoruOpuaHoe ckpermuBaHue», «HemnomHoe
JOMHUHUpOBaHHE», «Jlurnbpuanoe ckpemiuBanue», «llepekpéct Xpomocom», MHKPOCKON H
Mukpornpenapat «J[pozodumray (Hopma, myranuu GopMbl KPBUTHEB U OKPACKH Tena), repbapuit
«I"opox OCEBHOW».

JlabopaTopHble U IpaKkTHYecKHe padoThI:

JlaGopaTtopnast pa6ora Ne 5. «M3yueHnue pe3ynbTaTOB MOHOTHOPHUIHOTO M JUTUOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOITIPENapaTaxy.

JlaGopatopHnast pabota Ne 6. «3yueHne MoaupUKAIIMOHHONW H3MEHYUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnast pabora No 7. «AHamu3 wMyTanuili y JIpo30MiIBl  Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktudeckas padora Ne 2. «CocTaBiieHrEe U aHAIIU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus KaKk Hayka U mpouecc. 3apoKJICHHUE CeNEKIUU U ToMecThkamus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax NPOUCXOXKIEHUS U MHOrooOpaszus KyJlbTypHbIX pacTeHuil. LleHTpsl
MPOUCXOKICHHS TOMALTHUX KUBOTHBIX. COpT, OPOAA, LITAMM.

CoBpeMeHHBIE METOIBI CEJICKIIMU. MacCOBBIi U WHIUBUAYATbHBIA OTOOPHI B CENEKIIUH
pactenuii U xKUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoacTBeHHOE CKpenBaHe — MHOPUANHT.
Uucrtas swHuA. CkpenuBaHue YHCTBIX JHHUN. ['eteposuc, wim rubOpuaHas cujia.
Heponcteennoe ckpemmBanue — aytopuauHr. OtpanénHas ruOpuamzanmuss U e€  yCHexw.
HckyccTBEHHBI MyTareHe3 M MOJIyYEHUE NOJIMIUIOWAOB. JIOCTMKEHHUS CEJIEKIMU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosorus Kak oTpacib MPOU3BOJCTBA. ['€HHAs HMHXKEHEpHUs. OTalbl CO3IAHUS
pexomOunantHoii JIHK u Ttpancrenneix opranusmoB. Kierounas wumxenepus. Kietounble
KyJbTYypbl. MUKPOKJIOHANILHOE pa3MHOKEeHHE pacTeHuid. KilonupoBaHue BbICOKONPOAYKTHUBHBIX
CEJIbCKOXO35MCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO —
reHeTUYeCKU MOAU(DUIIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpamu:

[optpetsr: H. K. BaBunos, 1. B. Muuypum, I'. 1. Kapneuenko, M. @. I1BaHOB.

Tabmunpl u cxembl: Kapra «LleHTpbl MpOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoabl fOMaIIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaaiéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «llomummonnus», «OOBEKTHI
ounorexHonorun», «KiaeTounple KyJIbTYphl M KIOHUpOBaHUE», «KOHCTpyupoBaHHE M TEPEHOC
TE€HOB, XPOMOCOMY.

OO6opynoBaHue: MYJSKU IJI0JI0OB U KOPHEIUIOAOB JUKUX (OPM U KYyJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METObl M JOCTH)KEHUS CEJIEKLIMM PAacTEeHUIl M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X03SIICTBO, Ta00PaTOPHUIO arPOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)Y.

11 KIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennoceiiky BO3HUKHOBEHMSI IBOJIIOLIMOHHOW TEOPHH. OBOJIIOLIMOHHAS Teopus U €€
MecTO B OMojoruu. BiusHue 3BONIOLIMOHHOM TeOpUH Ha pa3BUTHE OMOJIOTHHU U IPYTHX HAyK.

CeuzerenscrBa dBomonuu. [laneoHTonornueckue: MOCIENOBATEIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpaguueckne: cxoncTBoO
U paznnuue GpayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA M pa3iuyusi 3MOPHOHOB pPa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMYHBIC, PYAMMEHTapHBIC OpraHbI,



aTaBU3Mbl. MOJEKYyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METabOJIMYECKUX MyTeH Y BCeX OPraHU3MOB.

OpomouronHass Teopuss Y. [lapBuna. IIpennocbuikd BO3HUKHOBEHHS JIapBUHU3MA.
JIBIKyIIue CHIbl 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE IIpH
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIEeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus sBostonun (CTI) u e€ 0oCHOBHBIE TTOJIOKCHHUS.

MuxkposBomtonus. [lonynanus kak eAMHNLA BUAA U 9BOJIIOLHUH.

JBwxymue cuibl ((pakTophl) SBOMIONUU BUAOB B MpUpojae. MyTalMoHHBIN mpolecc U
KOMOHMHATHBHAsT W3MEHUYUBOCTh. [lomymnsiuoHHble BOMHBI u Apeld renoB. Mzomsauus u
MUTPALHSL.

EcrectBenHbIi 0TOOp — Hampapisiomuil ¢aktop sBosonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJitonuu. [IpumMeps mpucnocoOaeHui
y opranuzmoB. ApoMop(}o3bl ¥ UIMO0-aJanTalHH.

Bun u BunmooGpaszoBanme. Kpurepum Buuma. OcCHOBHBIE (GOPMBI BHI000pPA30BAHUSA:
reorpapuuecKoe, 3KOJIOTHUECKOE.

MakposBomonus. DopMbl 3BOMIONUHN: (QUIETHYECKas,, TUBEPreHTHas, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BOTIOIMH.

[Ipoucxoxaenue  OT  HECHEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupytomas
crenquaian3anus. A,Z[aHTI/IBHaH paauanus.
JdemoncTpanum:

[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepiios.

Tabmuner u cxembl: «Pa3BuTue oOpraHudeckoro mmupa Ha 3emiiey», «3apOoabIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOppOBI 32 CYyIIECTBOBAHHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue CcopToB pacTeHui», «MHoroodpasue mopon
KUBOTHBIXY, «JTomynsumy, «MyTanuonHas U3MEHUYUBOCTHY, «Apomopdo3sDy,
«Mnnoananramuny, «OO0mas aereHepamnus», «JIBrkyinue cuibl 3Boitoiuny, «Kapra-cxema
MapmpyTa mytemectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmocobiieHHOCT
opranu3mMoBy, «I eorpaduaeckoe BUA000pa3oBaHNE)», « IKOJIOTHIECKOE BUA000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3TUYHBIMU TUIIAMH OKPACKH, HA0OP TUIOAOB U
ceMsH, Kosuteknus «lIpuMephl 3aIUTHRIX PUCTIOCOOICHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIC
HaIpaBJIEHUS IBOJIOLUNY», 00bEMHas Moieb « CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Kosuiekuus «POpMbl COXPaHHOCTH HCKOIAaeMbIX
JKUBOTHBIX U PACTCHMI», MOoJenb anmuiukanus «llepexpéct XxpoMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTue mATYymIKH», MUKpompemnapar «Jpo3oduia» (HOpMa,
MyTaIuu (OPMBbI KPBUTHEB U OKPACKH Tea).

JlaGopaTopHble H MpaKkTH4YecKne padoThi:

JlaGopatopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopnass pabota Ne 2. «OmucaHue NpPUCTIOCOOIEHHOCTH OpraHu3mMa U eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JoHayuHble MpeACTaBICHUS O 3apOXKIEHUU Xu3HU. HaydHble TMMOTe3hl BOZHUKHOBEHUS
XKHU3HM Ha 3emie: aOMOreHe3 W MaHClepMusi. XUMHUYecKas 3Boonus. AOHMOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB U3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPXKACHUE
XUMUYECKOU 3BoJronK. HavanpHbie 3Tambl Ononornyeckoi sBomonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKU. [lepBbie KIETKH U HX
sBoIOIUS. DOPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pazgutne xu3HM Ha 3emsie 1o Hpam W nepuoaam. Karapxeid. Apxeickas u
npotepo3oiickas 3pel. Ilaneo3oiickas spa m e€ mepuoabl: KeMOPUHCKHI, OPIOBHKCKHMA,
CUITyPUNCKUH, NEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iicKas dpa U €€ IepUoAbl: TPUACOBBIN, FOPCKUHI, METIOBOMU.

Kaiino3olickas apa u e€ nepuo/ipl: NajeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTuka KJIMMaTa M TeoJIOTUYeCKuX mpoieccoB. OCHOBHbBIE 3Talbl 3BOJIOIHUH
pacTUTEIBLHOTO W J>KHMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYIII dKUBBIX OPTAHU3MOB.

Cucrtema OpraHM4ecKOro MUpa Kak oTpa)keHue 3BOIoUUU. OCHOBHBIE CUCTEMAaTHYECKUE
IpyIIbl OpraHU3MOB.

OBOJIOLMSL  YeJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuThe mpencTaBiIeHUNA O
MPOUCXOKICHUH YelloBeKa. MeTo bl n3yueHus anrponorene3a. CxoAcTBa U pa3inyus YeIoBeKa
1 ’KUBOTHBIX. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.

JBwxkymue cuiabl  (pakTtopsl) aHTpororeHe3a. HaciencTBeHHass HW3MEHUHMBOCTHD U
€CTeCTBEHHBIN 0TO0p. OOIIEeCTBEHHBIN 00pa3 )KU3HU, H3TOTOBJICHUE OPYAUMA TPY/a, MBIIIUICHHE,
peyb.

OCHOBHbIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: aBCTPATOMUTEKHU, YETOBEK yMEJbIi,
UYenoBek mnpsmoxonamuii, YenoBek HeaHaepTanbckuid, YenoBexk pasymubii. Haxonku
HCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JIACTh PacHpOCTPaHEHHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHs.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpONeOuaHas (€Bpa3uiickas), HErpo-
aBcTpajionHas  (dKBaTOpualibHAs), MOHTOJOHWIHAs  (a3MaTCKO-aMepHKaHcKas).  UepTsl
MPUCTIOCOOTICHHOCTH TPEICTaBUTENIeH YelOBEYECKMX pac K YCJIOBHUSM CYHIECTBOBAHHSA.
EnuncTtBo uenoBeyeckux pac. Kpuruka pacuzma.

JdemMoncTpanuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3nukHOBeHUEe COTHEYHONW CHCTEMB», «Pa3BUTHE OPpraHMYECKOTO
mupay, «PactutenbHas kieTtka», <OKuBoTHas kieTka», «lIpokapuoruueckass KieTkay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJloBeKa M UYelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJ0K
MPEIKOB COBPEMEHHOTO 4YeloBeKay», «/lpeBHeimme monn», «JlpeBHue moam», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKe pach».

OGopynoBanue: wmynsku  «lIpoucxoxaeHue dYemoBeka» (OHOCTBI  aBCTPAJIONHTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WM U300paKeHHs] KaMEHHBIX OpyIui
MEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIIEphl, pyousia, ckpediia), TeoXpoHOJIOTHYeCcKas Ta0IuIla,
KOJUIeKIUsI «POPMBI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

[IpakTtruueckas padora Ne 1. «l3yueHne uCKomaeMbIX OCTATKOB PAaCTCHUHN M KMBOTHBIX B
KOJUTEKLIAAX).

DKCKypcusi «IBOJIIOIUSL OPraHUYECKOTO MHUpa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIN WU
KpaeBeaueCKUil My3ei).

Tema 3. Opranusmbl U OKpYsKamoLiasi cpejaa.

OKojorusi Kak Hayka. 3aJadyd W pas3lelibl AKOJOTMU. MEeTOAbl 3KOJIOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEIIOBEKA.

Cpenpl ~ oOuTaHUS  OpPraHM3MOB:  BOJHAS,  HAa3eMHO-BO3AYIIHAs,  IOYBCHHAs,
BHYTPUOpPTraHU3MEHHAsI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndecknx (akTOpoB: aOHOTHYECKHUE,
OMOTHYECKUE U aHTpOIOoreHHbIe. JlelicTBre HKOIOrHYecKuX GaKkTOpOB Ha OPTraHU3MBI.

AOuotnueckue  (akTOpBl:  CBET, TEMIIepaTrypa, BIAKHOCTb.  DOTONMEPHOAM3M.
[IpucnocobneHns opraHu3MoB K JIEHCTBHIO aOMOTHUYECKUX (hakTOpoB. bruonornueckue puTmel.



buotnueckue  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyaau3M, KOMMEHCAITU3M
(KBapTUPaAHCTBO, HAaxJICOHMYECTBO). AMEHCANIM3M, HEUTpaM3M. 3HadeHHE OHOTHYECKUX
B3aMMOJICHCTBUI JJIs1 CYIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momynauud. OCHOBHBIE TIOKa3aTead IOMYJISLUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU MOMYJISIUH U €€ peryJsiusl.

JdemMoncTpanuu:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuupl 1 cxemsl: kapta «[Ipupoanbie 3081 3eMany, «Cpeasl 0OUTaHUS OPTAaHU3MOBY,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJICHHOCTH MOIMYJIALUN
UHQY30pUn-Typenbkn», «IIuieBsie memnm.

JlabopaTopHble U IpaKkTHYeCcKHe padoThI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTEHHUI U3 pa3HBIX MECT
OOUTaHUN.

JlaGopatopHnas pabota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaxruueckas padora Ne 2. «IToacd€r IUIOTHOCTH MOy pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo0uiecTBa U 3K0JIOTHYECKHE CHCTEMBbI.

CoobOmectBo  opranm3MoB —  OuorieHo3.  CTpyKTypsl  OWOIIEHO3a:  BHIOBAs,
NpOCTpaHCTBEHHAs, Tpopuueckas (rmumieBast). Bunbl-nomuHanTel. CBsI3M B OHOLIEHO3E.

DKonoruveckue cucrembl (dkocucteMbl). [loHsATHE 00 SKOCHUCTEME M OHMOTEOIEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHThl HSKOCHUCTEMBI: TMPOAYLEHTHl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopor BemecTB W TMOTOK JHEPrUM B IKocucTteMe. Tpoduueckue (MHIEBBIC) YpOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE TIIOKa3aTeNd 3KOCUCTEMBbI: Omomacca,
OPOAYKIUS. DKOJIOTMYECKHE NHPaMHUIbI: MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOpETyJIsiius, pazputue. Cykueccus.

[IpupoaHbie HSKOCHUCTEMBI. DKOCHUCTEMBI O03€p M PEK. IJKOCUCTEMA XBOWHOTO WJIH
MIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTeHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonoruueckoe u
XO035IICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobOpaszue kak (akTop yCTOHYMBOCTH dKocucteM. CoxpaHeHHe OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panHurisl, coctaB u CTpyKTypa OHOCOEpPHI.
JKuBoe BemectBo u ero ¢ynkmuu. OcobeHHOCTH OMoOchephl Kak riao0adbHON IKOCHCTEMBI.
JlunaMmuueckoe paBHOBecCHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE IMKIBI 3JIEMEHTOB (yriepona, a3ota).
3onanpHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIC U3MeHeHus B onocdepe. [mobanpHbIE
9KOJIOTUYECKHE MPOOIJIEMBI.

CocymecTBoBaHne NpUpobl U yenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hs Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBa PallMOHATIBHOTO YIPABICHUS MPUPOJHBIMHE PECypcaMH U UX
UCIOJIb30BaHue. JlocTHKeHUs: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoHncTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmunetr u cxemsbl: «[lumessie nenn», «buoreHo3: coctaB u cTpykTypay, «lIpuponHsie
coobmectBay, «llenmn nurtanus», «IKkojorumueckas nupamuna», «buochepa u uenoBex»,
«OKocucremMa IMMUPOKOJMCTBEHHOTO Jieca», «IKOCHUCTEMAa XBOWHOTO Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMmepHble aHTPONOTEHHbIE BO3ACWUCTBUA Ha MPHUPOAY»,
«BakHele MCTOYHMKU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHelmas
cocTasisonas onocheps», «PakTopsl Aerpaganuu mouBy, «llapHukosslii 3¢ dext», «DakTopsl
paauoaKTUBHOTO 3arpsizHeHus ouochepri», «O06mas ctpykrypa ouochepr», «Pacnpoctpanenne



KU3HU B Omocdepe», «O30HOBBIN dkpaH Onochepr», «KpyroBopor yriepoma B Ouocdepey,
«KpyroBopot a3ota B IpUpoOaE».

OGopynoBaHue: MOJIENb-aIlIIINKALIS «Tunnuansle OHOILICHO3EI», repbapuit
«PacturenpHble  coolmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenn — BakHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuul W KOJUICKIMU PACTCHH W IKUBOTHBIX,
MPUHAJICKAIIUE K Pa3HbIM SKOJIOTMYECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Oenepanyu, H300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHIA

Cornacio ®I'OC COO, ycraHnaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4aromuMUCs MPOrpaMM CpPeTHET0 001Iero 0Opa3oBaHus: IUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType TUYHOCTHBIX pEe3yJIbTATOB OCBOCHHS TpenMera «bHoiorus» BbIIEICHBI
CJICAYIOIINE  COCTaBIIAIONIME: OCO3HAHWE OOYYaIOIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSATEIbHOCTH U CaMOOIPEJIEICHUIO,
HAIMYUE MOTHBAIMM K OOydYeHHIO OWOJIOTWH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHYECKUX TPAJUIIMA Pa3BUTH
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuxcsi pyKOBOJICTBOBAaThCS B
CBOEH  JCATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ YCTaHOBKaMHU, MPUCYLIUMU  CHUCTEME
OMONOTUYECKOT0 00pa30BaHUs, HAIUYHME SKOJIOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH II€JIM U CTPOUTD KU3HCHHBIC TIIIAHBI.

JIngHOCTHBIE pe3yabTaThl OCBOCHHS TpeameTa «bHONorus» MOCTHUTArOTCS B €IUHCTBE
y4e0HOM W BOCIHTATEIHHON JESATETLHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHATHIMHU B
o0IecTBe MpaBWIAMH W HOPMaMH TOBEJICHUS W CIOCOOCTBYIOT IIpoIleccaM CaMOTIO3HAHUSA,
CaMOBOCIIUTAHUS M CaMOPA3BHUTHsI, PA3BUTHsI BHYTPEHHEH IMO3HMIMH JUYHOCTH, MaTPUOTH3MA,
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YETOBEKY TpyJa M CTaplieMy IMOKOJEHHUIO0, B3aUMHOIO
YBOXKCHHUS, OEpPEeKHOTO  OTHONIICHHS K  KyJIbTyYpHOMY HACICIUI0O H  TPAJAUIHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, MpUpoJe U OKPY-Karollen cpee.

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHHS yU4eOHOTO TpenMeTa «buonorus» A0mKHBI OTPakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYAarOLIUXCsl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALU, T[O3UTUBHBIX BHYTPEHHHUX
yOCXKJICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  0OIIecTBa,
pacuMpeHe >KU3HEHHOTO OMbITa M OIbITa JACATEILHOCTH B IPOIECCE peaTu3aiil OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIBHOMN 1€ATEILHOCTH, B TOM YKCJIE B YaCTH:

1) rpaxIaHCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHA POCCUIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaXCHHE 3aKOHA H
paBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JCATEIHHOCTH MPHU CO3AaHUHU YUEOHBIX MPOEKTOB,
penieHnu y9eOHbIX U MTO3HABATEIIBHBIX 3a]1a4, BHITOJTHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HWIIMIO IO OTHOIICHHIO K SIBICHUSAM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YMEHHE YYHTBHIBATh B  CBOMX JICUCTBHSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMH YOCKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH U COITHATBHBIM
MTOJIOKCHHUEM,;

TOTOBHOCTh K COTPYJAHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YYCOHBIX,
MO3HABATEJIBHBIX W HCCIIENOBATEILCKUX 3allad, YBaKUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB MPHU 00CYXJACHUH CITIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOU ESITEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUUCKON TPaKIaHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoOJly, YyBCTBa OTBETCTBEHHOCTH TNepen PoauHOMN, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYpY, IPOILIOE U HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHHWE K I[PUPOJHOMY HACIEAMI0O U IaMATHUKAM IPHPOJIEL,
JoCTHKEeHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
O1OJ0TUY, TOHUMAaHMsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

HﬂeﬁHaH YGG)KI[éHHOCTB, TOTOBHOCTD K CITYKCHHIO U 3aIHUTC OTG‘-IGCTBa, OTBECTCTBCHHOCTH
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalLMI0O UM MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYMBOTO Oy TIyIIEero;

OTBCTCTBCHHOC OTHOHMICHUC K CBOMM pPOAUTCIIAM, CO3OJAaHUIO CCMbH Ha OCHOBC
OCO3HAHHOTO MPHUHSATHUS LIEHHOCTEW CEeMEWHOMN H3HU B COOTBETCTBUU C TPAAMIMSIMH HApOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

9CTCTUYCCKOC OTHOIICHHUC K MHUPY, BKIIIOYAA 3CTCTUKY 6BITa, HAayYHOTO U TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3/AEHCTBUS KUBOUM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTL K CAaMOBBIPAKCHHUIO B PA3HBIX BHAAX HCKYCCTBA, CTPCMIICHUC IIPOSBJIATH
KauyecTBa TBOPYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUS  KYJIbTYPbl 30POBbS M
IMOLUMOHAJIBHOTO (JIArONOJyqHsi:

MOHMMAaHWE U peau3alius 3J0pOBOro U 0e30MacHOro o0pasa KU3HU (30pOBOE MUTAHHE,
COOJIIO/ICHHE TUTMEHUYECKUX TPAaBUII M HOPM, cOalaHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
perynsipHas ¢u3nyecKkas AaKTUBHOCTb), OEpPEKHOIro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 310POBbIO;

IMOHUMAHHUEC NCHHOCTU TIIPpaBUJI HWHAUBUAYAJIBHOTO U KOJUICKTHUBHOI'O 6€3OHaCHOI‘O
MOBEJICHUS B CUTYalUsIX, YTPOKAKOIIMX 3J0POBbIO U KU3HHU JIFOACH;

OCO3HAaHHE TMOCIEACTBUM M HENPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJs,
HapKOTUKOB, KypeHUs );

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTL K TPyAy, OCO3HAHUC ICHHOCTU MAaCTCPCTBA, TPYI[OJHOGI/IG;

TOTOBHOCTb K aKTUBHOMU AESITEbHOCTH TEXHOJIOTHUECKON M COLMANIbHON HApaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U CAMOCTOSATEIBHO  BBIIOJHATH  TaKyIO
ACATCIIbHOCTD,

UHTEpEeC K Pa3NU4HbIM chepaMm MpodhecCHOHAIBHOW NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiei mpodeccru U peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIIIAHbI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHWU BCEH
KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK NCTOUYHUKY >KU3HHM Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJBTYphl: MPUOOPETEHHE OMBITa MJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCJICACTBUN JUIsl OKPYXKAIOLEH CPEMbL;

OCO3HaHHUE TTI00aTBFHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U MyTel UX PEeIIeHUs;



CHOCOOHOCTh MCIOJIb30BaTh NMPHOOpETaeMble P W3y4YE€HUHM OMOJIOTMM 3HAHUS U YMEHUs
IpU pELIEHUH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOJIb30BAHUEM (COOIIIOCHHE
IIPABWJI TOBEIEHUS B INPUPOJC, HAIPABICHHBIX HA COXPAHCHHE DPAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, OHOChepsl);

AKTUBHOE HENPHUITUE JCUCTBUM, MPUHOCSIIIMX BpEJ OKPYKAKOLIEH NPUPOJHOW cpene,
YMEHHUE MIPOTHO3MPOBATH HEOJArONpHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpBI, OIIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCsI HMHU B
[IO3HABATECIIBHOM, KOMMYHHMKaTMBHOM M COLMAIbHOW IPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH YKOJIOTHYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSl HAayKM UM OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha JAMajore KyJbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYpPbI KaK CPEACTBA B3aUMOICHCTBU
MEXy JIFOJIbMU U TIO3HAHUS MUPa;

MOHUMaHue crenupukn OUOJOTUM KaK HayKH, OCO3HaHWMs €€ poiau B (popMuUpOBaHUHU
PalMOHAILHOIO HAYYHOI'O MBIIIJICHHS, CO3JaHUU LIEJIOCTHOTO MPEJICTABICHHS 00 OKPYXKAIOIEM
MHUpEe KaK O eJUHCTBE NPUPOJBI, YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIeM COXpaHEHUS IPUPOJTHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAYUMOCTH OMOJIOIMM JJIsl COBPEMEHHOM IMBHIM3ALMM: OOECleUeHUs
HOBOT'O YPOBHS Pa3BUTHUSl MEIHIIMHBI, CO3/JaHHE MEPCHEKTUBHBIX OMOTEXHOJOIHMH, CIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA MyTEH BBIXOAA U3 TIIOOAIBHBIX
HKOJIOTHUECKUX MPoOsIeM U obecrieueH s Iepexoia K yCTOWIMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BAaHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJSX MOBBIMIEHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PyHKIIMOHAIBHOM
IPaMOTHOCTH O0ydJaronmxcs, popMupyeMon Ipu U3y4yeHUH OHOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIONb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS [UId aHaiu3a U OOBSICHEHUS SBICHUH
OKpY’KaIOIIeT0O MHpa M MPOUCXOIAMIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAHHBIC
3aKJIIOYCHUST Ha OCHOBE HAy4YHBIX ()AaKTOB W HMMEIOUIUXCSA JAHHBIX C LEJNbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKME 3HAaHUS M pPELIeHus
npo0JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N€ATEIbHOCTH, TOTOBHOCTb OCYLIECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIILCKYIO ACSATEIBHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAaHUM 1O OHOJOTHMM B COOTBETCTBUH C IKHU3HCHHBIMH
NOTPeOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaqmeTHble pe3ysibTaTbl OCBOEHHUsS ydeOHOro mpeamera «buosmorusy» BKIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHS  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXmpeaMeTHbIe) 00LIeHAYYHbIE TOHATHUS, OTPAXKAIOLINE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crenu@uKy MeToJ0B MO3HAHMsI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, YHEPIHUs,
SBJICHHE, NPOIECC, CHUCTEMA, HAy4HbIH (PAKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeI0oBaHue, HaONIoeHNe, U3MEpEeHUe, HKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHbIC
yueOHble JeiicTBUs (IO3HABaTelbHbIE, KOMMYHHKATUBHBIC, PETYJISATHBHBIEC), 00€CIICUMBAIOIINE



dopmupoBaHne (HYHKIIMOHAILHOW T'PaMOTHOCTH W COLMAIBHOW KOMITETCHIIMU OOYyYarOIIUXCS,
CHOCOOHOCTh 00yJaroImuxcst UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTIITHHAPHEIE,
MHUPOBO33PECHYCCKHE 3HAHHS W YHUBEPCAIbHBIC Yy4YeOHBIC JCWCTBUS B IO3HABATEIBHOH W
COLIMAJIbHOM IIPAaKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOSHHSI MPOTrpPaMMBlI cpeiHero oOriero oOpa3oBaHus
JIOJDKHBI OTPaXKaTh:

OgiiaieHne YHHBEPCATbHBIMH Y4eOHbIMU MO3HABATEIbLHBIMH 1€HCTBHSIMU:

1) 6a3oBble JIOTHYECKHE JIefiCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTyallM3HpPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIONIB30BaTh TPH OCBOCHWU 3HAHWUH TPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CHHTE3a, CpaBHEHHMS, KIACCUPHUKAIMHM, OOOOIIEHUs), pPAaCKpBIBATh CMBICT OHOJOTHMUYECKUX
MOHSTHI (BBIIEATh HX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIUBAT CBS3H C JPYTHMH MTOHATHSIMH ),

OTIpeNeNATh WENU ACATEIBHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHUH WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI JACATEIBHOCTH C IIOCTABIICHHBIMH LEIISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TOHITHS JUIsl OOBSACHEHUs (HAaKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pACCYXICHHUS (MHAYKTUBHBIC, ICIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PAacCMaTPUBAEMBIX SIBICHHSX, (HOPMYyITHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS,

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHWI B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAaX, a TAaKKe MPOTHBOPEYHI pPa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

paspabarhIBaTh TUTAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
U HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIHHOCTH, OICHUBATH COOTBETCTBUE DPE3YJIBTATOB IIETISIM,
OILICHUBATh PUCKH MOCIIEICTBUI EATSILHOCTH,

KOOPAMHHUPOBATH M BBINOJIHATH, PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30Bble HCcJIea0BaTeIbCKUE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4eOHO-HCCIICIOBATETLCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
paspeuieHus: mpooseM, CoCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB
peIIeHHsI MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCTIONIB30BaTh PAa3IUYHbIC BUIBI ACSATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHS, €TI0
UHTEPIIPETANH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTyaIUsX, B TOM YHCIE TPH
CO3aHUU YYEOHBIX M COITUAIBHBIX TPOCKTOB;

(GbOopMHpOBATH HAYYHBIH THIT MBIIUICHHS, BIACTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHSATUSIMH U METOAAMU;

CTaBUTh U (OPMYIIMPOBATH COOCTBEHHBIC 3a7adud B OOpa30BATEIbHOU NEATEIHHOCTH W
YKU3HECHHBIX CUTYaIUX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3aj]ady, BBIIBUTATH
THIOTe3y €€ pelIeHus, HaXOAWTh apryMEHTHl JUIsl JIOKa3aTelbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

AHAIM3MPOBATh TIOMYyYEHHBIE B XOJE€ pEHICHWS 3aJadd pe3yJbTaThl, KPUTHUECKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLICHHUBATh IPUOOPETEHHBIN OMIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB IECHCTBUS B
po(heCcCHOHANBHYIO CPEeay;

yMETh TIEPEHOCHTHh 3HAHUS B  T[O3HABATEIbHYI) M  TMPAKTHYECKYI0  OOJACTH
KHU3HEICATESIILHOCTH;



YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE HJEH, MpeAjiaraTb OPUTHHAJIbHBIE MOJIXOAbl U pEUICHHS, CTaBHUTb
poOJIeMbl U 3a/1a4H, JOMYCKaIOIUe allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nngopmanmei:

OpPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpMAIUM (TeKCTe y4eOHOro MocoOwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX W CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHAIM3UPOBATh HWHGOPMAIMIO DPA3JTMYHBIX BHJIOB U (GopM
MPEJICTABICHUS, KPUTUIECKH OIEHUBATH €€ TOCTOBEPHOCTh M HEPOTUBOPEUHUBOCTH;

dbopMynIupoBaTh 3ampoCchl W MPHUMEHATH Pa3IHMYHbIE METOABI TpPH IOUCKE U O0TOOpe
OuoJsiornuecko MHPpopMaIuu, HeOOXOIUMOH /IJIsi BEITIOJTHEHHS YUeOHBIX 33/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUA WHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEpIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYI0 (OpMYy NpPEACTAaBICHUS OHOIOrMYECKON
nHpopmanuu (cxembl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAy4YHbBIN $3bIK B KauyecTBE CpeACTBAa MpH paboTe ¢ OMOJOrHYecKou
uHpOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3UUECKUE U MAaTEeMaTUYEeCKHE 3HAKH M CHMBOJIBL,
dbopmynbl, abbpeBuUaTypy, HOMEHKJIATYypy, HCIOIB30BaTh M MPEoOPa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISITHOCTH;

BJIQJIETh HABbIKAMHU pAClO3HABaHUS U 3alUTHl  MHGOpMaNUM, HHPOPMALIMOHHON
0€30MacHOCTH JINYHOCTH.

OBi1ajeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH e CTBUSIMU:

1) oOmienue:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCeX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY 00CYykIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CY)KICHHS] OTHOCUTENILHO BBITIONHEHHUS TMpeajaraeMoil 3ajJadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTb MO3UIUHI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacno3HaBaTh HeBepOalibHblEe CpeAcTBa OOLICHUS, MOHUMAaTh 3HAUYEHHE COLUAJIbHBIX
3HAKOB, MPENOCHUTOK BOSHUKHOBEHUS KOH(DJIMKTHBIX CUTYAIHid, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh Pa3MYHBIMU croco0aMu OOIIEHHS U B3aUMOJEHCTBHS, MOHHUMATh HaMEPEHHUs
JOPYTHUX JIOAEH, MPOSBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPpEKTHOU (opme
(dbopMyIIMpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MOHUMATh W UCIOJh30BaTh MPEUMYIIECTBA KOMAHAHONW W MHIWBUIYaIbHOU palbOTHI MpH
pemeHn OGMoI0rudeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS IPYTIIOBBIX
dbopM B3aUMOJICHCTBUS PU PEIICHUH YUYeOHOU 3a1a4u;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € y4éTOM OOUIMX HUHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YJeHa KOJUICKTHBA;

NPUHUMATh [T COBMECTHOW JESITeThbHOCTH, OPTaHW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJATH IUIaH JEHCTBUH, pACHPENCNSTh POJIU C YYETOM
MHEHHUI YYaCTHUKOB, 00CYKJIaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJIa M KAXKIOT0 YYaCTHHKA KOMAHJbI B OOIIUN pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLICHUBATh WAEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHUE B PAa3IMUYHBIX CHUTyalUsX,
MPOSIBIISITE TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

OBi1ajeHNe YHHUBEPCAJILHBIMH PeryJsiTUBHBIMU JIeiiCTBUSMM:

1) camoopranmu3anus:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpPOOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUH LIE€JIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYINKax IO OTHOLIEHUIO K JXKMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKpPYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh M (HOPMYJIHUpOBaTh COOCTBEHHBIC 3aJayll B 0O0pa30BATEIBHOM JESITCIBHOCTH W
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PEIICHHUs MPOoOIeMbl ¢ YIETOM UMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEATOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciMpATh paMKi y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHIA;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMN B PA3HBIX 00JIaCTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB IIEJISM;

BJIaJICTh HAaBBIKAMU MO3HABATEIBHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedIeKCHn
JUTSL OLICHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3yJbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MPU aHAINU3€E PE3yIbTaTOB AESITEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH JIPYTOT0 YEIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIC pe3ynbTaThl 0cBoeHUs mporpamMmmMbl COO mo Guosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue aias ydyeOHoro npenmera «bruonorusy HaydyHble 3HAHUS, YMCHHUS H
CHocoObl JEHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlMM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
NESTEIbHOCTH 10 MOJIyYCHHIO HOBOTO 3HAHUS U NMPUMEHEHHMIO 3HAHWHM B PAa3JIMYHbBIX y4E€OHBIX
CUTyallUsX, a TaKKe B pEalbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
nporpaMMe MpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHS.

[IpenmetHbie pe3ynbTaThl OCBOCHHMSA YueOHoro mnpenmera «buonorust»y ¢ 10 knacce
JOJDKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOTMM B CHUCTEME HAay4YHOIO 3HAaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIAJI€ POCCUICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKaA JUIsl PELLICHHs AKU3HEHHBIX 3a7a4;

YMEHHUE PacKpbIBaTh COAEpKaHHE OMOJIOrMYECKHX TEPMUHOB U MOHSATHUN: KHU3Hb, KIIETKa,
opranusM, Mera0oiau3M (0oOMeH BeIecTB M MPEBpallleHHe JHEpPIruu), TOMEeocTa3s
(camoperynsiusi), yYpOBHEBas  OpraHH3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKius), HacIeICTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJIOTHUECKUE TEOpHUU (KJIEeTOYHas, XPOMOCOMHAas, MyTal[lOHHas,
[EHTpaJIbHAs JI0TMa MOJEKYJsIpHOW Oumomnorum), 3akousl (I. Menpens, T. Moprana, H. U.



BasuoBa) u yuenus (o meHTpax MHOT000pasusi M MPOUCXOXKICHUS KyIbTypHBIX pacterunii H. U.
BasuioBa), onpeaensTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4YHOTO MO3HaHUs B OWOJIOrHU: HAOIIOJEHHE W OMUCaHHE
JKUBBIX CHCTEM, IIPOIIECCOB U SIBICHWUW, OpraHu3anvs ¥ TPOBEICHHE OHOJIOTHYECKOTO
OKCMIEPUMEHTA, BBIIBIDKCHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCICIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYUYEHHBIX PpEe3yJbTaTOB, HCIOIb30BAHHBIX HAyYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU MOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICISTh CYINICCTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIECCOB: 00MEHa BEIIECTB U
IpEeBpalIeHUs] SHEPrUN B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO0 M HHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOJ0TBOPEHHS, PAa3MHOXKEHUS, UHIUBUIYaJIbHOTO PA3BUTUA
opraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHATH MOJTYYCHHBIC 3HAHUS i1 OOBSICHEHUS OMOIIOTMYECKUX TPOIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUS HOPM
ITPaMOTHOTO TOBEACHHUS B OKpYXKAmOIIeW MNPUPOAHONH cCpelne, MOHMMaHWe HeOoOXOIUMOCTH
UCIIOJIb30BaHUsl JOCTHKCHHI COBPEMEHHON OMONOTHH M OMOTEXHOJOTHH I PalMOHAIBHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble TEeHETHYECKHE 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEIIUBaHKE, CIETUICHHOE HACIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHIHOTO CKPEIIUBAHUS
JUTSL TIpEICKa3aHus HaClIeZIOBAHUS TPU3HAKOB y OpPraHNU3MOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MPaKTHUYECKHE padOThl, COOM0ATh MpaBUia MPH
pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HH(POPMAIMIO OHOIOTUYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBIAOHAYYHbIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOM MH(poOpManuy, Hay4YHO-TIONMYJIIPHbIE MaTepUalbl), STUUECKHUE aCIEKThl COBPEMEHHBIX
UCCJIEIOBaHUI B OMOJIOTHH, MeTULIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE ITMCHMEHHBIE M YCTHBIE cooOmmIeHus, 0000mas
OMonoruveckyro WHPOPMAIUI0 W3 HECKOIbKUX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpeameTHBIE pE3yNbTaThl OCBOCHUS ydeOHOTO mpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OWOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyO0eKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON TPAaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIHS,
reHo(OH/I, DSBOJIONMS, JABWXKYIIME CUIbl ((PakToOphl) DBONIONWH, MPUCITOCOOIECHHOCTH
OpraHM3MOB, BHUJ000pa30BaHUE, DSKOJOTHYECKHE (DAKTOPBI, DBKOCHUCTEMa, MPOIYLIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETIH MUTaHUs, YKOJOTHYecKas mupamuia, OnoreoreHos, ouocdepa;

yMEHHE W3jaraTh Owonormueckue Tteopuu (dBomonuoHHas Tteopuss Y. JlapBuHa,
CUHTETHYECKas TeOpHUs SBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxonactea K. M.
bapa, dyepenoBanusi riaBHBIX HampaBiieHW U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uocdepe B. . Bepnaackoro), onpeaensaTh rpaHULbI X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAay4YHOTO MO3HAHUs B OWOJIOTMU: HAOIIOJCHHE W OMUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus ¢ MpPOBEIEHHE OHOJIOTHYECKOro
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYUYEHHBIX PpEe3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHITHIA,
TEOpHUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE TPU3HAKUA CTPOCHHS OMOJIOTUYECKIX OOBEKTOB: BHIIOB,
MOMYJISIIHM, TPOAYLUEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHMOIreOlEeHO30B U SKOCUCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHU1000pa30BaHMs, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JNEHCTBUS DKOJOTHYECKUX (haKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMAX, aHTPOMOTE€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOPOTa BEIIECTB U OHOTCOXMMHYECKHUX IIMKJIOB B
ounocdepe;

yMEHHE MPUMEHATH MOJTyYeHHbIE 3HAHUS JJIs1 0ObACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0C30MaCHOCTH CBOETO 3JI0OPOBbS U 370POBBS OKPYKAIOIIUX JFOJEH, COONIIOEHUS HOPM
ITPaMOTHOTO TOBEACHHUS B OKpYXKAmOMIeW MNPUPOAHONH cpelne, MOHMMaHWE HEOoOXOIUMOCTH
UCIIOJIb30BaHUs JIOCTUKEHHUM COBpPEMEHHOM OouoIoruu IS paloHaIbLHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh 3JEMEHTApHbIe OMOIIOTHYECKUE 3aJaud, COCTaBISITh CXEMBI IepeHoca
BEILECTB U SHEPTUH B 3KOCHCTEMaxX (LEMU MUTAHUS);

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MpPaKTHUYECKHE pabOThl, COO0OATh MpaBUiia MPH
pabote ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HH(POPMAINIO OHOIOTUYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBIAOHAYYHbIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelIcTBa
MaccoBOM WHQOpMaNWK, HAYYHO-TIONMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TJIOOATBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
TIO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE ITMCHMEHHBIE M YCTHBIE cooOmmIeHus, 0000mas
OuoJoruueckyro HUHGPOPMAIMI0O M3 HECKOJIbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue pa3jaeaoB U TeEM nmudpoBbIe
Ne i/ P Konrtpoabnbie  IIpakTnueckmue (mupp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTEMBI U UX OpraHu3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHH COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
4 IKH3HENeATETLHOCTE KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHAVBUAYAJIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 2 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne ii/m P Konrpoabnbie IIpakTuueckue (mipp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 1
IBOITIOLHOHHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>Karolas cpeaa 5 1 bubmorexa HOK
P Py tHas cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo011ecTBa ¥ SKOJOTHYECKUE CHCTEMBbI 9 hitps://m.cdsoo.r/7f4 1ccT4
bu6mmoreka [IOK
P 2
> C3EPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Kontponbnbsie IlpakTHyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoTsI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorust B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOM TPUPOJIBI.
[IpakTuueckas padorta Ne 1
but6mmoreka [IOK
2 «Mcnonp30BaHUE pa3TMIHBIX 1 0.5
https://m.eds00.ru/863e6122
METOJIOB MPU U3YUCHUU
OMOJOTUYECKIX OOBEKTOBY
3 buonornyeckne cucTeMsl, IPOLIECCHI | bubnmoreka [JOK
1 UX U3YYCHUE https://m.edso00.1ru/863e6564
4 XuMHUYECKUH cocTaB KIIeTKH. Boma u | bubnunorexa [IOK
MHHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
bubnunorexa [IOK
5 b .C 0 1
S LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubnmoreka [JOK
KATAJIMNTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
7 VYrineBonwl. JInnuasl 1 nbmmorexa [0

https://m.eds00.ru/863¢6870




bubnunorexa [IOK

8 Hyxnensosbie kuerotsl. ATO https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI N3yUYECHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
10 Knetka kak 1iesocTHas KuBas
cucremMa
CTpoeHue 7yKapuoTHUECKON KIIETKHU.
JlaGopaTtopnas pabora Ne 2
«H3yueHue cTpoeHUsI KIETOK bubnuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6£f0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKPOTpENapaTax u ux
OTIMCAHUE»
bubnunorexa [IOK
12 OOMeH BeleCTB WM MeTa00JIN3M hitps://m.edsoo.rw/863¢766¢
bubnunorexa [IOK
13 Potocures. XemocHHTes https://m.eds00.ru/863e7¢98
14 DHepreTUIeCKuii 0OMeH bubmorexa [TOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IHUKII KIETKHU. [lenenue
KieTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «HaGmronenne Mutosa B 0.5 bubnmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpPEITKa JTyKa Ha
TOTOBBIX MUKPOMpEIapaTax»
16 KP 1
17 buocunTes Oenka. Peakmus bubnuoTexa [{OK
MAaTPUYHOI'O CUHTE3A https://m.edso00.ru/863e796¢
18 Tpaucnsius — OuocunTe3 Oenka bubmmorexa [OK

https://m.eds00.ru/863e796¢




19 Hexnerounsie ¢hopmbl )KU3HU — bu6muoteka [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnunorexa [IOK
20 DopMBbI pa3MHOKEHHSI OPTaHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e83 1e
but6mmoreka [IOK
21 Meii
o3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
2 Jlaboparopnas pabota Ne 4 0.5 bu6muoreka [IOK
«3y4eHune cTpoeHus MoJIOBbIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
7 NunuBunyanpHOE pa3sBUTHE bu6bnuorexa [IOK
OpPraHu3MOB https://m.edso00.ru/863e8436
24 ['eneTnka — Hayka o bu6muoreka [IOK
HAaCJICACTBEHHOCTH Y N3MEHYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACIIEAOBAHUS
25 npu3HaKoB. MoHOrubpuaHOE bubmrorexa LIOK
P ] pua https://m.edso0.ru/863e8878
CKpeIIMBaHHE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
26 SGSaBI/II():I/If\[/IOFO HainI: OBaHUs bubmmorera IIOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CreruieHHOE HaclIeIOBaHue
npu3HakoB. JlabopaTtopHas paborta No
7 5 «3yuenue pe3ysbTaToB 0.5 bu6muoreka [IOK

MOHOTUOPUAHOTO U AUTHOPHUIHOTO
CKPEILUBAHUA y IPO30(QHIIBI HA
TOTOBBIX MUKPOTIpEIapaTax»

https://m.eds00.ru/863e8c60




73 I'eneruka moma. HacimenoBanme ) bubnunorexa [IOK
MPU3HAKOB, CIIETUIEHHBIX C IMOJIOM https://m.edsoo.ru/863e8c60
M3menunBocth. HenacneacTBeHHas
U3MEHUYUBOCTh. JIabopaTopHas

29 pabora Ne 6. Uzyuenue ) 0.5 bubnmoreka [JOK
MOIU(DUKAITIOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863¢e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psifa U
BApUAITMOHHON KPUBOI»

HacnencrBennass "3MEHYHUBOCTb.

30 JlaGopatopHas pabota Ne 7. «AHanu3 | 0.5 bu6muoteka [JOK
MYTaIUi y 1po30(QHIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

bubnunorexa [IOK

31 Teneritka senoseka ! https://m.eds00.ru/863e¢8d78

32 KP 2 1
Ceneknus Kak HayKa 1 MPOIEece

33 MeTOI[IiI U I[OCTI/I)}II(GHI/ISI fenlfaxunn 1 bubnmorexa LOK

. https://m.edsoo.ru/863¢9214
pacTeHHIA U KUBOTHBIX

14 broTexHoI0rus Kak oTpacib | bubnmoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
arTa mudpoBLIe
Nen/m = Tema ypoka Kontpoabsubie IIpakTuueckue a op
Bceero u3ydyeHusi ~ oOpa3oBaTe/ibHbIe
padoTsI padoThI
pecypchbl
1 OBOJIIOIMS ¥ METOJIBI €€ U3yUEeHHUS 1 bubmorexa HOK
H s Y https://m.edsoo.ru/863ca20e
) Hctopus pa3BuTHs npeacTaBieHui 1 bu6muoreka [IOK
00 PBOJIIOIINH https://m.eds00.ru/863¢9570
but6mmoreka [IOK
3 MuKpo3BOIIO 1
HKPOIBOTIONHA https://m.edsoo.ru/863e¢9cle
[Tonynsiust Kak 3J1eMeHTapHas
eIMHHUIIA BUIA U DBOJIIOLHM.
5 A but6mmoreka [IOK
4 Jlaboparopnas padota Ne 1 1 0.5
https://m.edsoo.ru/863¢99¢c6
«CpaBHEHHE BHUJIOB 110
MOp(}oIOrHIecKOMYy KPUTEPHIO)
5 JIBrOKy1IHE CHITBI (9JIEMEHTapHBIC 1 but6mmoreka [IOK
(haKTOpBI) FBOTIOLIHH https://m.edsoo.ru/863e9da4
bubnunorexa [IOK
6 EctectBe i oTOOp M ero o 1
TECTBEHHbII 0TOOp 1 ero dopub! https://m.edsoo.ru/863e¢9¢d0
Pe3ynbpTatsl sBOIIONMN:
MIPUCTIOCOOJICHHOCTh OPTAaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bu6muoreka [IOK
pa6ora Ne 2 «Omnucanue ’ https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay
2 Hanpasnenus n nytu 1 bubmmoreka [JOK
MaKpO3BOJIOLUA https://m.eds00.ru/863e9cle




Bubnuoteka LLOK

9 HeobparumocTs 3BoOIIONUN https://m.edsoo.ru/863e9cle
10 HcTopust xxu3HU Ha 3eMIie U METOIBI E:t?)};:(/):f:jiz}(ru/sek%le
€C U3y4CHU S *

1 ['unoTe3sl NpOUCXOXKIACHUS )KU3HUA HA bu6muoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PasButne xu3HM Ha 3eMiie 1o 3pam U bubnmoreka [JOK
IepuoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOTIOIUU
PaCTHTENBHOTO U KUBOTHOTO MUPA.
13 [IpakTueckast padborta Ne 1 0.5 bubnmoreka [JOK
«/3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUTEKIIHASAX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OPTaHUYECKOTO MHUPA https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeJIOBEKa (aHTPOIIOTECHE3) bubmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JIBmoky1ue cuibl ((aKkTophl) bu6muoreka [IOK
aHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YelioBeKa
18 YenoBeueckne packl U NPUPOIHbIE bubnmoreka [JOK
ajarTamnuy YeJoBeKa https://m.edsoo.ru/863caca2
19 KP 1»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnunorexa [IOK




(baxTopsl

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

AlGuoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdodosoruueckue 0COOCHHOCTH

. bubmuorexa [{OK
22 pacTeHU U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas pabora Ne
4. «BnusHue cBeTa Ha POCT U
pPa3BUTHE YEPEHKOB KOJICYCa
bubnunorexa [IOK
23 b
HOTHHCCKHE (aKTOpb! https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomnyssanuu. [Ipakruueckas pabora
24 Ne 2 «IToncuéT Im1oTHOCTH 0.5
MOMYJISIIMI pa3HBIX BUIOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHUE CUCTEMBI bubmuoTexa [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIC TIOKa3aTEIN YKOCHCTEMBI.
bubnunorexa [IOK
27 DKOJIOTUYECKUE MUPAMUJIBI.
N https://m.edsoo.ru/863ebSfa
CaoiictBa 3xocuctem. Cykueccust
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 KP 2
31 buocdepa — rnobanphas bu6nuorexa [IOK
SKOCHCTEMa 3eMIn https://m.edsoo.ru/863ebbSe
32 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuoTexa [{OK




ouochepsl https://m.edsoo.ru/863ebd16
33 YenoseuecTBo B Omochepe 3emnu 1
14 CocymiecTBoBaHUE TPUPOJIBI U 1 bubmmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME
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I[Ipommuro, IIPOHYMEPOBAHO H CKPEIIEHO
neyatero o4

) INCTOB




