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HOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mMporpamMMbl MO OHOJIOTMH TEOPETHYECKYI0 OCHOBY IS
onpeeneHus MoAX0A0B K (POPMUPOBAHUIO COJAEpPKaHUA y4eOHOTO Mpeamera
«buonorus» cocraBunu: KoHuenrtyaibHele mnonoxeHuas PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LTI, COJep>KaHusi, pe3yJbTaToB OOydYeHUs W
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TIOJIOKEHHS 00 OOLTUX IENSIX U
OPUHIMIAX, XapaKTePU3YIOIHUX COBPEMEHHOE COCTOSHUE CHCTEMbI CpPEIHEro
obrmero oopazoBanwsi B Poccuiickoit denepaiinu, a Takyke TMOJIOKESHHS O CeIUpUKe
Owonornu, e 3HAYCHUM B TIO3HAHWHM JKUBOM TIPUPOABI M OOCCICUCHHH
CYLIECTBOBAHHSI YeoBeUeCcKoro obmiectBa. COrIacHO HAa3BAHHBIM IOJIOKCHHSM,
orpe/ereHbl OCHOBHbIE (YHKIIUU MTPOTrPAMMBI 110 OUOJIOTHH U €€ CTPYKTYypa.

[Iporpamma no 6uosioruu Aa€T NpeAcTaBIeHUE O LENsX, 00 00IIel cTpaTeruu
0Oy4eHHUsI, BOCIIUTAHUS U Pa3BUTHUS 00YUAIOIINXCS CPEICTBAMU YUEOHOTO peIMeTa
«buonorusy, onpenenser 00s3aTeabHOE MIPEIMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpenesieHue 1O pasliejaM M TeMaM, PEKOMEHIYyEeMYIO IOCJIeI0BaTeIbHOCTh
U3Y4YEeHUS] Y4EOHOro Marepuaia ¢ Y4ETOM MEKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3CH, JIOTMKHM O00pa3oBaTeIbHOTO TIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yyaromuxcs.

B nporpamMmMe 1o 6M0JI0THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM U TPEIMETHBIM pe3yJabTaTaM oOOy4YeHHs B
dbopmupoBaHUU OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIHHOM
NEeATEeIbHOCTU/Y4eOHbIX JIEUCTBUNA OOYYaIOMIMXCS 1O OCBOCHHIO COJCPKaHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uosnorun (10—11 xmaccel, 0a30BbIA YPOBEHB) peai30BaH
NPUHIIMI TPEEMCTBEHHOCTH B U3Y4YeHUM Ouosoruu, Onarojapsi 4yeMmy B He
MIPOCMATPUBACTCS]  HAMPaBIEHHOCTh HA pPa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopmMupoBanreM €CTECTBEHHO-HAYYHOT O MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTMYHOCTH, IKOJOTHIYECKOTO MBIIUICHUS, TPECTABICHUN O 30POBOM
oOpase >Xu3HU U OEpeKHBIM OTHOIIECHHUEM K OKPYXKAIOIIeW MPUPOIHON Ccpeje.
[TosToMy Hapsimy ¢ U3ydeHUEM OOIEOMOIOTUYECKUX TEOPUH, a TAKXKe 3HAHHUM O
CTPOCHHUH KUBBIX CHUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TPOIECCOB B MporpamMMe Mo OWOJIOTHH YJEICHO BHUMAaHHE HCIOJIB30BaHUIO
MOJTYYCHHBIX 3HAHWUW B TIOBCEHEBHOM KU3HM JIsl PEIICHUS MPUKIIATHBIX 33/1a4, B
TOM 4YHuCJe: MPOPUIAKTUKA HACICACTBEHHBIX 3a00JIEBaHUI 4YeJIOBEKAa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHUS IKOJIOTUYECKU
11eJ1eCO00Pa3HOTO MOBEACHHS B OKPY>KaIOIIEH IPUPOTHON Cpeie, aHAIN3a BIUSHUS
XO35MCTBEHHOM  JIESITEIbHOCTH  YEJOBEKa Ha COCTOSIHUE TMPUPOJHBIX U
MCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIECHHOCTH
yaeOHoro npeameTa «bronorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 00eCTIeueHus



YCIIOBUI JUJIsl pEeLIeHNs OJTHOM M3 aKTyaJbHBIX 33Jay IIKOJIbHOTO OMOJOTMYECKOro
oOpa3oBaHMsI, KOTOpas mpeanoiaraeT (OpMUPOBaHME Yy  OOyYarOLIUXCS
CHOCOOHOCTH aJanTHUPOBATBCS K HW3MEHEHHUSM JIMHAMHYHO Pa3BUBAIOILETOCS
COBPEMEHHOI'0 MHUDA.

buosnorus Ha ypoBHE cpeaHero o0uiero o0pa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona obGecnieunBaer (HOpMHUpPOBaHHE y OOYYAIOUIMXCS IMPEACTABICHUN O HayyHOU
KapTHHE MHpa, paciupseT U o000m@aer 3HaHMS O JKUBOM mpupoze, eé
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHMU3alMHA W HBOJIOLMH, CO3MAET
yCIOBUSL  JUIsA: TO3HAHMA  3aKOHOB  JKMBOM  TPUPOIBI,  (OPMHUPOBAHUS
(YHKIIMOHAJIBHONM I'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M 0Oe30macHoro obpasa
KU3HH, DKOJIOTUYECKOI'0 MBIIIJICHUS, IEHHOCTHOI'O OTHOILIEHUS K )KUBOM IPUPOIE U
YEIOBEKY.

Bonbiioe 3HaueHre OMOJOTUS UMEET TAKKe JIJISl PEUIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  33Jay  CpeAHero  odumero oOpa3oBaHMs,  COLMATIU3ALUU
oOyuatomuxcs. M3ydyenne Ouonornn obecnedynBaeT yciaoBHs Ui (OPMUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHUKALIMOHHBIX W  HWH()OPMAUMOHHBIX  HAaBBIKOB,
ACTETUYECKON KyJNbTYphI, CIIOCOOCTBYET HMHTErpaluud OMOJOTHYECKHX 3HAHUU C
IPEICTaBICHUAMU U3 IPYTUX YYEOHBIX IPEIMETOB, B YACTHOCTH, (DU3UKU, XUMUH
u reorpaduu. HazBaHHble MOJOKEHUS O MpEAHA3HAUEHUU Y4eOHOro IpenmMera
«buonorus» cocTaBWIM OCHOBY JJIsi ONPEICNICHUS MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COAEPKAHUSA, MNPEACTABICHHOTO B NpOrpaMMme IIo
OMOJIOTHH.

Otb60p conepxkanus ydeOHOro mpenmera «buomorusi» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3ULUN KyJIbTYpocOOOpa3HOro MOJAX0Ja, B COOTBETCTBHM C
KOTOpbIM OOy4Yarouiuecsi AOKHBI OCBOUTH 3HAHUS W yMEHMS, 3HAYUMBIC IS
dbopmupoBaHus O0IIEH KyJIbTYpbl, OMNpPEACNSIIONIME aJeKBAaTHOE IOBEICHUE
YeJoBeKa B OKPYXKAIoIIeW MPUPOJIHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TMpaKkTU4Yeckon nesrenbHocTH. Ocoboe MecTo B 3TOM cUCTeMe 3HaHM
3aHUMAIOT 3JIEMEHTHI COJEPKaHUs, KOTOPbIE CIyX,aT OCHOBOM JUIsl (hOpMHUPOBaHHUS
IIPEIACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAyYHOM KapTUHE Mupa U
[EHHOCTHBIX  OPUEHTALUSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3alUH
O1o0rNuecKoro oopa3zoBaHusl.

CTpykTypupoBaHHE COJEp)KaHUs Y4eOHOTro Marepuaja B Iporpamme Io
OMOJIOTHHM OCYIIECTBJIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHHUS 3HAHUNA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu 1
ABOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOTro npeameTa «bruonorus»
BBIJICJTICHBI CIIEAYIOLIME COJEpIKATENbHbIC TUHNN: «buonorusa kak Hayka. MeTozsl
HAy4yHOTO MO3HaHMA», «KieTka kak Omonormueckas cucrema», «OpraHus3M Kak



Oouonoruueckas cucrema», «CucreMa M MHOTooOpa3ne OpraHHYEeCKOro MHUpay,
«BOJIIOLIUSA KUBOU MIPUPOJBI, « IKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb n3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBIAZIcHHUE  OOYyYaIOIUMHUCS 3HAHMSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHM3allMd JKHUBBIX CHCTEM pa3HOIO paHra M NpUOOpEeTeHHE YMEHUH
UCIIONb30BaTh ATH 3HAHMS /JIsi TPAMOTHBIX JIEHCTBUH B OTHOUICHHMH OOBEKTOB
’KUBOU PUPOJIBI U PELICHUSI Pa3IMUHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTmxenne 1enu u3ydeHus ydeOHoro mpeamera «buomnorus» Ha 6azoBoM
YPOBHE 00€CTIEUMBAECTCS PELICHUEM CIIEYIOIINX 3aau:

OCBOEHHE OOYYalOIMMUCS CHUCTEMBbl 3HAHUM O OHOJIOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPAaBUIIAX, CIYKAaIIUX OCHOBOMU
uist (OPMHUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpA, O
METOJaX HAY4YHOI'O MO3HAHUS, CTPOCHUH, MHOTOO0pa3uu U OCOOEHHOCTSIX KMBBIX
CUCTEM PA3HOTO YPOBHS OPTraHM3alH, BBIIAIOIIUXCSA OTKPBITHIX U COBPEMEHHBIX
HCCJIEIOBAaHUAX B OMOJIOTHH;

¢dopMupoBaHue y OOydYarOIIUMXCsl TO3HABATENbHBIX, WHTEIJIEKTYaJbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MpOILIECCE aHalIM3a JAaHHBIX O MyTSAX PAa3BUTUS B
OMOJIOTUM HAYYHBIX B3TJIS0B, UAEH M TMOIXOI0B K M3YYEHHUIO YKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHu3aluy;

CTAHOBJICHHE Yy OOy4alomuxcs OOmmel KyJbTypbl, (QYHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUN OOBICHITH U OLICHUBATDH SIBJICHUS OKPY’KAIOIIErO
MUpa KUBOW MIPUPOAbI HA OCHOBAHUU 3HAHUI U OTBITA, MOJYYEHHBIX PU U3YYECHUH
Oonojoruu;

dopMupoBaHue y oOOyyarolUXcs YMEHMH WUIIOCTPUPOBATh 3HAUYCHHUE
OMOJIOTMYECKUX 3HAHUH B NPAKTHUUECKOM JAESITEIBbHOCTH YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX METMIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS] ATUYECKUX
HOPM NP NPOBEACHUN OMOJIOTHUECKUX HCCIIEI0OBaHUI;

OCO3HAaHUE LEHHOCTU OHMOJOTHYECKMX 3HAHWM [JIs1 TOBBIIICHHS] YPOBHS
HKOJIOTMYECKOM KYIBTYPBI, U151 POPMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE NMPUOOPETEHHBIX 3HAHUNA U YMEHUI B TOBCEAHEBHOM XKU3HU JJIs
OLICHKH TOCJIEACTBUI CBOEH NIEATEbHOCTH MO OTHOLIEHUIO K OKpY>Karollei cpene,
COOCTBEHHOMY 3/JI0pOBBIO, OOOCHOBaHME W COONIOACHUE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero obmiero oOpasoBanusi «buonorus», usyyaemas Ha
0a30BOM YypOBHE, SIBJII€TCS 00S3aTeNIbHBIM y4e€OHBIM NPEIMETOM, BXOISIIUM B
COCTaB NpeAMETHON o0sacTu « ECTECTBEHHO-HAYUYHBIE TIPEMETBDY.



st u3ydenus: Ouonoruu Ha 6a30BOM YpOBHE CpeaHEro o0Iero oopa3oBaHus
orBoauTcs 68 yacon: B 10 kinacce — 34 uaca (1 yac B Hemenmio), B 11 kimacce — 34 yaca
(1 gac B HenEIIO).



COILEPKAHUE OBYUYEHUSA
10 KJIACC

Tema 1. BuoJiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJIOTHUU € OOIIECTBEHHBIMU, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMH HayKamH, (¢uiocodueil, ITUKOM, 3CTETUKON U MPaBOM.
Ponb 6uonoruu B GopMUpOBaHUM COBPEMEHHON HayuyHOU KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKHUX HAYK.

MeTonbl TO3HAHUS KUBOW MPUPOIbI (HAOIIOACHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MepeHue, KiaccuuKaius, MOJEIUpOBaHUe, CTaTUCTHYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl v cxeMbl: «MeTobl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M NpaKTUHYEeCKHE PA0OThI:

[Ipaktnueckass padora Ne 1. «lcmosb30BaHHE pa3NMYHBIX METOJOB IpPH
U3YYCHUH OMOJIOTMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble ccTeMbI M HX OPraHU3aIUsI.

Kusble cuctembl (OMOCUCTEMBI) KaK MPeaMET U3ydeHus ouonoruu. OTinyue
KUBBIX CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa 6MoCcHCTEM M WX pazHooOpa3ue. YPOBHU OpPTaHU3AIUU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbIM, MNOMYJISIIUOHHO-
BUJIOBOM, IKOCUCTEMHBIN (OMOTreo1IeHOTUYECKUI ), OM0oChepHBIi.

JdeMoHCTpaum:

Tabmuibl 1 cxembl: «OCHOBHBIE MPU3HAKHU JKU3HWY», «YPOBHU OpPTaHU3AIUU
YKABOUW IPUPOIBD.

O6opynoBanue: Mojiens MoJiekyibl JJTHK.

Tema 3. XuMH4ecKHii COCTAB M CTPOEHHUE KJIETKH.

XUMHUYECKAN COCTAB KIETKA. XUMHUYECKHE DJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKPO3JIeMEeHTHI. Bosla 1 MUHEpaJIbHBIC BEIIECTBA.

OyHKIMM BOJABI W MHUHEpaJIbHBIX BemlecTB B kieTke. [lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue O€aKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
HezaMeHnnmble U 3aMEHUMbIE aMUHOKUCIOThI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OETKOBOW MOJEKYyJbl (MEpBUYHASL, BTOpWUYHAS, TPETHYHAS W
YeTBEPTUYHASl CTPYKTypa). XHUMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
byHKIIUU OCJIKOB.



®depmeHTHl — Ouoornueckue karanuzaropbl. CTpoeHue pepmMeHTa: akTUBHbBIN
HeHTp, cyocrpatHas crneudduunocts. Kodepmentsl. Butamunsl.  OTiauuus
(EepMEHTOB OT HEOPTraHMYECKHUX KaTaIn3aTOPOB.

YreBoasl: MOHOCaxapu bl (TI0K03a, pru003a U 1e30KCUpr003a), Ircaxapuabl
(caxaposa, JakTOo3a) M ToJHcaxapulbl (Kpaxmall, TJIMKOTE€H, IeJUII0I03a).
buonornyeckue QpyHKIIUU YriIeBOI0B.

Jlunuael:  Tpurmmuepuasl, Qocomunuapl, crepounbl. [HIpoPUIBHO-
ruipodoOHble  cBOMcTBAa. buonormdeckue GyHkuuu aunugoB. CpaBHEHUE
YTJIEBOIOB, OCIKOB U JIUIIUI0B KaK HCTOYHUKOB YHEPTHUH.

Hyxnennoseie xucmorel: JIHK u PHK. Hykmeormaer — wmoHOMEpSI
HyKJIeuHOBBIX KucioT. Ctpoenue u ¢pynkuuu JHK. Crpoenune n ¢pynkuumn PHK.
Buasr PHK. AT®: crpoenue u GyHKITUH.

[{utonorus — Hayka o kieTke. Kiietounas reopus — npuMep B3anMOIECUCTBUS
uzeil u (pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIIETKU.

Krerka kak menocTHas xuBasi cucrema. OO0Iiue npru3Haky KJIETOK: 3aMKHYTast
HapykHasg MeMOpana, moisiekyasl JIHK kak reHetmueckuil ammapat, cucTema
CUHTE3a OelKa.

Tunel KIETOK: »JyKapuOTHYEeCKas U mpokapuotuueckas. OcoOeHHOCTH
CTpPOEHHUS TMpOKapuoTHUUeCKOW KieTku. KierouHas crenka Oakrtepuit. CtpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYHUS PACTUTEIBHOW, >XUBOTHOW H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, MX
¢bynkuuu. [Inazmaruueckas memOpaHa, e€ cBoiicTBa u GpyHkiuu. [{utornasma u eé
opranounbl. OmpHomemOpanubie opranouasl kietku: OIIC, ammapart [onbmxw,
mr30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIbBI KJIETKHA: MHUTOXOHJPHUM, TIUIACTUIBI.
[Ipoucxoxaenre MUTOXOHApUM U TuiacTuA. Buabl mnactun. HememOpanHbie
OpraHoWJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, LIEHTPUOIU, PECHUUKH,
KryTUKU. OYyHKIIMY OPraHOMJI0B KJIETKU. BKiIroueHus.

Anpo — perynstopHbiid 1eHTp KieTku. CTpoeHue siapa: suepHas 00010YKa,
Kapuoria3mMa, XpOMaThH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHYECKHMX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacrnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOJIEY.

Tabmuubr u cxembl: «llepuonnueckas TabauIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIeKYJIIbI BOABD», «brocunTes 6enkay, « CTpoeHrne MOJIEKYIIbl OeTKay,
«Ctpoenue dpepmentayn, «Hyknennonsie kuciotel. JJHK», «Ctpoenne mMonexybl



ATO», «CTpoeHne 3yKapHOTUYECKON KIETKN», «CTpOCHHE KUBOTHOU KIIETKHY,
«CTpoeHHE pacCTUTENbHOU KIETKW», «CTpoeHue NPOKAPHUOTUYECKOM KIIETKN,
«CtpoeHue sapa KIETKn», « Y TIIeBOAbD, «JIunuas.

OOopynoBaHHEe: CBETOBOM MHKPOCKON, OOOpYAOBAaHHME Uil IPOBEICHUS
HaOJIOJCHUM, W3MEPEHUM, HKCHEPUMEHTOB, MHKpPOIIpPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble n npaKkTHYecKHe padoThI:

Jlaboparopnas pabora Ne 1. «J3yueHume KaTanUTUYECKOM aKTHUBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMUJIA3bl WIIA KaTalla3bl).

JlaboparopHass paGota Ne 2. «M3yuyeHue CTpOEHHUs KIETOK paCTEHMIH,
KUBOTHBIX U OakTepuil MojJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIIpernapaTax U UX
ONMCAHUE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM METa00In3M. ACCUMUIIALINS (TIJIACTUYECKUN 0OMEH) U
OUCCUMMJIISALIUS (SHEpPreTUYecKuii oOMEH) — JB€ CTOPOHBI €IMHOTO Ipoliecca
meTtabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB M HHEPIMM B IOHUMaHUU
MeTabonu3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(HBIN U rerepoTpodHblil. Pons ¢pepMeHTOB
B OOMEHE BEILECTB U MIPEBPALLIEHUHN SHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBas (¢a3bl (orocuHTe3a. Peakuuu
doTocunTe3a. DPdHeKTUBHOCTL (PoTOoCcHHTE3a. 3HaUeHHE (HOTOCUHTE3a IS JKU3HU
Ha 3emsie. BausiHue yciaoBuil cpeapl Ha POTOCHHTE3 M CIOCOOBI MOBBILLIEHUS €r0
IPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XE€MOCUHTE3UpYyIoue OakTepuu. 3HAYEHUE XEMOCHUHTE3a ISl
KU3HU Ha 3emule.

OHepreTudecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCIECHUE U
aKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro oomena. I nukomnus.
bpoxenne m ero Buabpl. KHCIOPOIZHOE OKHCIEHHE, WIM KIETOYHOE JIbIXaHUE.
OxucnurensHoe hochoprimpoBanue. IHHEKTUBHOCTH SHEPTETUUECKOT0 0OMEHa.

Peakiuu MarpuyHoro cuHTe3a. ['eHermueckas wuHpopmamus u JHK.
Peanuzanus renernuyeckod uHpoOpMalMu B KIETKE. ['@HETHUYECKHl KOI U €ro
cBoiictBa. Tpanckpumnmms — matpuunbiii cuate3 PHK. Tpancnauus — 6mocunTes
Oenka. Oranbl TpaHciasauuu. KoaupoBanue amuHokuciaor. Pons pubocom B
OuocuHTe3e Oemnka.

Hexkinerounsie ¢hopmbl xu3Hu — BUpYyChl. cTopus oTkpsiTus Bupycos (/. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUST M KU3HEHHOTO IMKJIa BHPYCOB.
bakrepnodaru. bonesHu pacTeHui, KUBOTHBIX ¢ YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiuta yenoseka (BUY) — Bo3Oynurens CIIN/a.



OOpatrHast ~ TpaHCKpuIlLMs, peBepraza M uHTerpasa. IIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHncTpanum:

[Toptpetsi: H. K. Konsuos, . . BanoBckuii, K. A. Tumupszes.

Tabmuubr u cxemsl: «Tumbl nutanus», «Metabomu3m», «MHUTOXOHIPUIY,
«JHepreTuyeckuii ooMen», «Xmoporact», «Dotocuntes», «Ctpoenne THK»,
«CTtpoeHue u pyHKIIMOHUPOBAaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycsi», «bakrepuodarny, «Ctpoenue u xu3HeHHbIN UK Bupyca CIIN/Ia,
Oakrepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: moaenu-ammiukanun «Yasoenue JHK u tpanckpunuumsy,
«buocuntes Oenka», «CTpoeHue KIeTKu», Mmojenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHMe M MHAUBHAYAJbHOE PA3BUTHE OPTraHU3MOB.

Kietounbiii 1uKi, WA >KU3HEHHBIA LMK KIeTku. MHTepdaza u MHTO3.
[Ipoueccesl, mporekaromue B HHTep(daze. Perumkanus — peakmuss MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIA HabOp — KapuUOTHIIL.
JIMTUIOWIHBI U TaIUIOMIHBIA ~ XPOMOCOMHBIE  HaOopbhl.  XpOMaTHbL.
[{utonornuyeckne OCHOBBI PAa3MHOXKEHUS W  HWHAWBUIAYAIBHOTO  PAa3BUTHUS
OPTraHU3MOB.

Henenune knetkn — muto3. Cragum mutosa. Ilpoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOTrMYECKui CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KJIETKA — allonTo3.

DopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrojioe U MmosioBoe. Bunabl Gecnosioro
Pa3MHOXXEHUS: JIeJICHHWE HAJABOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OPTraHU3MOB, €0 3HAYECHUE JIJIs1 CEJICKIINH.

[TonoBoe pa3sMHOXXEHUE, €T0 OTINYHUS OT OECITOIO0TO.

Meito3. Cragum meniosa. I[Ipoueccel, Npoucxonsiine Ha CTaaHusIX MeEno3a.
IToBenenne xpomocom B Menose. KpoccuHrosep. buosnornueckunii cmbiCia U
3HAYEHHE MEN03a.

['amerorenes — mpolecc 00pa30BaHMsS TIOJIOBBIX KJIETOK Yy >KMUBOTHBIX.
[TonoBeIie >kene3bl: CEMEHHUKH U sSIMYHUKU. OOpa3oBaHUE W PAa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrmepMaTo30uj, SUIIEKIeTKa) — CIepMaToreHe3 W OBOTreHE3.
Oc0OEHHOCTH CTPOEHUSI SUIEKIETOK M CrepMaro3ouaoB. OII0I0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOT€HE3). OMOPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAIBHOTO Pa3BUTHS Y TTO3BOHOUYHBIX >KHUBOTHBIX:
npoOJeHue, racTpyisamus, opraHoreHes. IloctamOpuonansHOe paszBuThe. THUIIBI
NOCTAMOPUOHAIIBHOTO PA3BUTHUA: MPsIMOeE, HenmpsiMoe (JIMYMHOYHOE). BiusiHue



cpenbl HAa pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YPOJICTBA.

Poct u pazButue pacreHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmumer u  cxembl: «DopMbl pa3MHOXKEHHUSI OPraHuU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOKEHUE
pacteHui», «Jlenenue kineTku 6akrepuity, «CTpoeHHe MOJOBBIX KIETOKY,
«Ctpoenue xpoMocombly, «Kierounslii mukiny, «Pemukanus JTHK», «Mutos,
«Menos», «lIpsmoe u HenpsiMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKOIIUTAONIUX U
4yenoBeka», « OCHOBHBIE CTaJIUM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPAThI «CnepmMato30uasl
MJICKOITUTAIOWIETOY, «SHIeKneTka miuekonuTammero», «Kapuokunes B kieTkax
KOpElIKa JIyKa», MarHUuTHas MOJENb-alIuiukanusa «J/leneHue KIeTKw», MOJEb
JIHK, moniens metadazHol XpOMOCOMBL.

JlaGopaTopHblie U NPaKTHYeCKUE PaA0OThI:

JlaGoparopuas pab6ora Ne 3. «HabmromeHume MuTO3a B KIETKaX KOHYHKA
KOpENIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabdora No 4. «M3yueHune CTpPOCHHS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTaxj».

Tema 6. HaciieicTBeHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum renetuku. Mcropust pazsutus reHeTuku. Posib nuronoruu
U HMOpPUOJIOTUU B CTAHOBJICHUU TEHETHKU. BKiam poCCHICKUX U 3apyOesKHBIX
V4EHBIX B Pa3BUTHE TEHETHUKU. MeTonbl TeHETUKH (THOPHUAOJOTHUUECKUN,
LIUTOTEHETUYECKHUM, MOJIEKYJsIpHO-TeHeTnYecKuii). (OCHOBHBIE TE€HETHUYECKHE
NOHATHSA. | eHeTHnueckass CMMBOJIMKA, HCIIOJIb3yEMasl B CXEMaxX CKPELIMBAHUN.

3aKOHOMEpPHOCTH HacCJE€AOBaHUs MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHoruOpuiHOe CKpeIMBaHUe. 3aKOH €JIMHO0-00pa3ust THOPHUIOB IEPBOTO
nokoJieHus. [IpaBuiio fToMUHUPOBaHUS. 3aKOH pacUICIUICHUs MPU3HAKOB. | unore3a
yuCcTOThI raMeT. [1oJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHoe CKpenuBanue. 3aKOH HE3aBUCHMOTO HACTIEAOBaHUS MPU3HAKOB.
[{uToreneTnueckrue OCHOBBI JUTUOPHIHOTO CKPEIIUBAHUS. AHAIU3HPYIOIIEE
cKpeniuBanue. Mcrnonp30BaHue aHATUM3UPYIOLIETO CKPEIUBAHUSIIISA ONPEICIICHUS
TE€HOTHUIIA OCOOM.

CueruieHHOE HaclieoBaHue npu3HakoB. Pabora T. Moprana 1o CleImIeHHOMY
HACJIEIOBAaHUIO T'eHOB. HapyleHue cuersieHust reHOB B Pe3yJIbTaTe KPOCCUHTIOBEPA.

XPpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTH. | eHeTUYeCKUE KapThI.



['eneTnka mona. XpOMOCOMHOE OIpENENIEHUE 10Jia. AYTOCOMBI U TMOJIOBBIE
XpoMOcoMBbI. ['omMorameTHele W TreTeporameTHble opranu3Mbl. HacnenoBanue
IIPU3HAKOB, CLEIUICHHBIX C IIOJIOM.

N3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOJIU(PUKAIMOHHON U3MEHYMBOCTH. BapuaninoHHBIN psia 1 BapHallMOHHASI KpUBasl.
Hopma peakuum npusnaka. KojMmuecTBEHHbIE M KAaue€CTBEHHBIE NPU3HAKA U HX
HOpMa peaknuu. CBOMCTBA MOIU(DUKAITMOHHOW H3MEHUYUBOCTH.

HacneacrBeHHasi, WM TE€HOTHIMYECKas, HM3MEHYMBOCTh. KoMOmHaTHBHAs
W3MEHYUBOCTh. Melo3 © TOJOBOM TMpolecc — OCHOBAa KOMOWMHATHUBHOM
U3MEHUYMUBOCTU. MyTanmonHas u3MeH4uBOCTh. Kitlaccudukanys myTtainuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTalluidi. MyTareHHbie (HaKTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacHeACTBEHHOM n3MeHunBoctu H. . BaBuiosa.

BuesnepHas HacaeACTBEHHOCTh U U3BMEHUYUBOCTD.

['enernka wenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJBI TE€HETHKH
YeJIoBeKa: T'eHealorHuecKuid, OJM3HEIOBbIN, IUTOTEHETUUECKUNA, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemenHOe ONPENIEIICHAE TEHOTHUIA!
ITIOJJTHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTHUIIMPOBAHUE, B TOM YHCIIE C MOMOULIBIO
[II1P-ananmu3a. HacneacrBeHHble 3a00JCBaHMSA UYCIIOBEKA: TCHHBIC OOJIC3HHU,
00JIe3HU C HaclIeJICTBEHHON MPEpacloioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIUIIBI
310pOBOro 00pasa >KM3HHU, TUATHOCTUKH, TPOPUIAKTUKN U JICUCHHS TEHETUUYECKUX
Oosne3Hel. MeauKo-TeHETUUECKOe KOHCYJIbTHPOBAHHUE. 3HAUYEHHE MEIULIMHCKOU
TC€HETHKH B MPEOTBPAIICHUN U JICUCHUU TeHETUYECKHUX 3a00JIeBaHUI YeIOBEKa.

JdeMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Bapuiios.

Tabnuibl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TOIIUTOTCHETHYECKas

OCHOBa», «3aKOH PACIIEIUICHHS U €r0 IUTOT€HETUYECKAs! OCHOBA», «3aKOH YUCTOTHI
rameT», «Jlurubpuinoe CKkpenBaHue,
«uTonornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUsIY, «Meitio3»,
«B3anmoaenucTBUEe AJUIETIbHBIX TE€HOB», «l'€HeTHYeCKHue KapTbl PpPACTEHUM,
KUBOTHBIX M 4YeJOBeKa», «l'€eHeTHKa Iona», «3aKOHOMEPHOCTH HAaclelIOBaHUs,
CUEIUICHHOTO C TOoJIoM», «KapuoTumbel 4YenoBeka M IKUBOTHBIX», «BHIbI
M3MEHUYMBOCTHY, «MoaudukanmonHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTnka rpymi KpoBu», «MyTaliMoOHHAs U3MEHYHBOCTH.

O6opynoBanue: MoAeIU-alIIMKaIu «MOHOTHOPUIHOE CKpELIMBAHUE,
«Hemonnoe nomunupoBanue», «JurubpumHoe ckpemmBanue», «llepekpécr



XpOMOCOM», MHUKPOCKON M Mukporpenapar «lpozoduna» (Hopma, MyTaluu
(OpMBI KPBLIILEB U OKPACKU Tela), Tepoapuii «['opox mOoCeBHOIM.

JlaGopaTopHble U NPaKTHYeCKUE PA0OTHI:

JlabopaTtopHas pabota Ne 5. «3yuenue pe3yapTaToB MOHOTUOPHUIHOTO U
TUTHOPUIHOTO CKPEITUBAHMS Y IPO30( MBI HA TOTOBBIX MUKpPOTIpENapaTaxy.

JlabopaTtopHas padota Ne 6. «M3yuenne MmoaupuKamOHHOW N3MEHYUBOCTH,
MIOCTPOCHHUE BAPUALIMOHHOIO PSAJIa U BApUALIMOHHOW KPUBOI.

JlabopaTtopHas padota Ne 7. «AHanu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX
MHUKpompenapaTax.

[Tpaktueckass pabora Ne 2. «CocraBieHHE © aHAIW3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MOpolecc. 3apOKJICHHUE CEJICKIUH U JOMECTHUKAIIUS.
VYyenue H. . BaBuioBa o rieHTpax MporCXOXACHUS © MHOTO00pa3us KyJIbTYPHBIX
pacteHuii. LIeHTpbl NpOrUCX0XKIEHUS JOMAITHUX )KUBOTHBIX. COpPT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbI CeIeKIUHA. MaccoBbld M1 MHIMBUIYAIbHBIA OTOOPHI B

CEJIEKIIMM PACTEHUM U KUBOTHBIX. OlEHKa dKCTepbepa. bIIM3KkopoaCTBEHHOE
ckpeniuBanue — UHOpuauHT. Ynctas nunus. CKpenmBaHUE YUCTHIX JIMHHM.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rubpunusaims u e€ ycrnexu. MICKkyCcCTBEHHBIN MyTareHes u rnojxydeHue
MOJIUIUIOUI0B. JIOCTHKEHUS CENIEKIMN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buoTrexHonorus kak oTpacib MPOU3BOACTBA. | €HHAsI MHKEHEPUs. DTallbl
co3ganusi pexomOuHaHTHOM JIHK wu TpaHcrenHsix opranusmoB. Krerounas
uHxxeHepus. Kiietounsle KyJabTypbl. MUKPOKIOHAJIBHOE PA3MHOXKEHUE PACTEHUN.
KiloHupoBaHHE BBICOKONPOAYKTHUBHBIX  CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okosoruuecknue W dTthueckue  mpobrembl. MO  —  reHeTHYecKu
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpauuu:
[Toptpetsr: H. K. BaBuiios, U. B. Muuypumn, I'. /1. Kapnieuenko, M. @.BaHoB.
Tabnuibl 1 cxembl: kKapTa «LI[eHTphI TPOUCXOXKIEHUS U MHOTO00pa3us
KYJIBTYPHBIX pacTeHuil», «Ilopoapl qoManIHuX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanéunas rubpuauzanusy», «Padotel akagemrka M. @. liBaHoBay,
«Tomumnounus», «OO0BEKTBI OHOTEXHOJNOTUNY», «KileTouHble KyJIBTYpHl U
KJIOHUPOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISDKH TUIOJIOB M KOPHEIUIOAOB AUKUX (DOPM U KYJIBTYPHBIX

COpPTOB pacTeHuit, repoapuii « CeabCKOX03SIMCTBEHHBIC PACTCHUS.



JlabopaTtopHble 1 npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOABI WU JOCTHXKEHHSI CEJIEKUUU PACTEHHH MU
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UJIM HAYYHOI'O LIEHTPA)».

11 KUIIACC

Tema 1. JDBoIOLIMOHHAS OHOJIOTHS.

[IpeAnochbUIKM BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpUU. DBOJIOIMOHHAS
Teopust U €€ MecTo B Ouoyiornu. BiusHuEe HBOJIIOIMOHHOW TEOPUM HA Pa3BUTHE
OMOJIOTHUHU U IPYTHUX HAYK.

CBuzerenbcTtBa 3BooLMH. [lasieoHTONIOTMYECKHE: TMOCIEI0BATENBHOCTD
MOSIBJICHUSI BHJIOB B IMaJCOHTOJOTUYECKON JIETOMMCH, TEPEXOAHbIe (POPMBI.
buoreorpaguueckue: cxoacTBO U paziauuue GayH u (GpIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA W pa3iavuus SMOPHUOHOB pa3HbIX BHUOB
MMO3BOHOYHBIX. CpaBHUTEILHO-aHATOMUYECKHE: TOMOJIOTMYHbIC, aHAJOTUYHEIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass teopusa Y. J[lapBuna. Ilpeamocbuiku BO3HUKHOBEHUS
napBUHM3MA. JIBIOKyIME CHJIBI SBOJIIOIMU BUJOB MO JlapBuHy (U30BITOYHOE
Pa3MHOXXEHUE TPU OrPAHUYEHHOCTH PECYPCOB, HEOMpPEAeNIEHHAs N3MEHUYHBOCTD,
O0opb0a 3a cyliecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Boitonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkposBottorus. [Tomynsiius kak euHUIIa BUAA U SBOJIIOIUH.

JBrkymue cuiibl ((hakToOphl) SBOIIONMK BHIOB B TpHpoAe. MyTalluOHHBIH
MpoIecC M KOMOWHATHBHAST M3MEHUYMBOCTh. [lomynsiimoHHBIE BOJHBI U Apeiid
reHoB. M3omsuust u Murpanus.

EctecTBeHHbIit 0oTOOp — HampaBiusoommii ¢Gaktop 3BoONUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0neHHOCTh OPraHu3MOB Kak pe3yibTaT 3Bojitonuu. I[Ipumepsl
MPUCTIOCOOJICHUH Y OpraHnu3MOB. ApoMop(o3bl U UIUO-a AN TALINH.

Bun u BumooOpazoBanue. Kputepun Buga. OcHOBHbIE  (POpPMBI
BUJI000pa30BaHusl: reorpaduueckoe, IKOJI0THUECKOe.

MaxkpoaBomorusi.  ®@opmbl  3BoMONMM:  (rieTUYECKas, JIUBEPTEHTHAs,
KOHBEpPIreHTHasl, mapauienbHas. HeoOpaTuMocTh 3BOJTIOIHH.

[IpoucxoxeHue OT HecHelHaIU3UPOBAHHBIX TpeakoB. [Iporpeccupyroias
cnenuann3anys. AJanTuBHas pagualus.

JlemoHncTpanum:



[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, O. I'ekkens, . Mromiep, A. H. CeBep1ios.

Tabmuibl u cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMJie», «3apOIbIn
MMO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «DopMmbl  OOprOBI  3a
cyliecTBoBanue», «EctecTBeHHbIN 0TOOP», «MHOroo0pa3ue COpToB PACTCHUID,
«MHoroo6pa3ue  mopojx  KMBOTHbIX»,  «[lomymsuum»,  «MyTtamnronHas
U3MEHUYUBOCTHY», «ApomMopdo3b», «anoananranumn», «O01as gereHepanus,
«/IBmxkymue cwmibl 3Bomonum», «Kapra-cxema wmapmpyra myremectBus Y.
HapsuHay, «bopnba 3a cymecTBoBaHue», «IIprucmoco0IeHHOCT OPTaHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE», « IKOIOTUIECKOE BUA000PA30BAHUEY.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jIMYHBIMU THIAMH OKPACKH,
HAaOOp IUIONOB U CeMsH, KoJuleKuus «lIpumepbl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieTb «OCHOBHBIC HAINpPABICHUS JBOJIOHI», 00bEMHAST MOJEIb
«CTpoeHue rooBHOTO MO3ra IIO3BOHOYHBIX.

buoreorpaduyeckas kapra wMHpa, KoOJUIEKIUA «DOpPMBI COXPAHHOCTH
WCKOIAEMBbIX JKMBOTHBIX W pacTeHui», Mojenb ammmmkanus «llepexpéct
XpPOMOCOMY, BJIAXHbIE TpenapaTsl «Pa3Butne HaceKoMoroy», «Pa3BUTHE JIATYIIKA,
MuKpomnpernapart «/po3odunay (Hopma, MmyTaruu GOpMbI KPbUIEEB U OKPACKH TEJA).

JlaGopaTopHblie M NpaKTUHYEeCKHE PA0OThI:

JlaGoparopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOPGOJIOTUYECKOMY
KPUTEPHUIOY.

JlaGopatopnas padora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma nueé
OTHOCHUTENBHOTO XapaKTeEpay.

Tema 2. Bo3nukHOBeHHe U pa3BUTHeE )KU3HU Ha 3eM.ie.

JloHay4Hble MpPEACTABICHUS O 3apPOKICHHM JKU3HU. HaydHble THNOTE3BI
BO3HUKHOBEHHUsI >KU3HM Ha 3emJje: albuoreHe3s M MaHcnepMmusa. XUMHUYecKas
ABONIOLMSA. AOMOTE€HHBI CHUHTE3 OpPraHUYECKHMX BEUIECTB M3 HEOPTraHWYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE XUMUUECKON 3BOIIOLMU. HavanbHbIE 3Tamnbl
ouonornuecko sBomonuu. ['unoreza PHK-mupa. @opmupoBanre mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME MPOTOKJIETKH. [lepBble KIETKM M HX HBOJIOLUA.
®opMHUpOBaHNE OCHOBHBIX T'PYIII )KUBBIX OPTAHU3MOB.

Paseutne xu3Hn Ha 3emiie 1o 3pam u nepuogam. Kartapxeil. Apxelckas u
nporepo3oiickas dpbl. [lameozoiickas spa u €€ TEpHOIbl: KEMOPUIICKUH,
OPAOBUKCKUM, CHITYPUMUCKUN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Meso3oiickass 3pa W €€ TMEepuoAbl: TPUACOBBIA, FOPCKHUM, MEIOBOM.

KaliHo3oiickas 3pa u €€ Mepuoibl: MAJICOr€HOBBINA, HEOTE€HOBBIN,
AHTPOTIOT€HOBBIM.



XapakTepucTuKa KIMMaTa M IeOJIOTHYECKHX NpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLIMMA PACTUTENILHOTO M XUBOTHOrO Mupa. ApomMopo3bl y pacTeHuil u
#KUBOTHBIX. [losIBIIEHHE, paclIBET U BBIMUPAHUE IPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak OTpaxeHue 3BOJONUU. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIIOLIMS YEJIOBEKA. AHTPOIOJIOrM Kak Hayka. PazButue npencraBieHui o
IPOUCXOXKJIECHNN YeloBeKa. MeTonpl H3yuyeHus aHTpornoreHesa. CXoACTBa H
pa3IMyMs YeJ0BEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JBrwxymne  cuibl  ((hakTOphl)  AHTPOIOTEHE3a. Hacnencreennas
U3MEHYUBOCTh U  €CTECTBEHHBIM 0TOOp. OOmIeCTBEHHBI 00pa3  KHU3HH,
U3TOTOBJICHHUE OPYIHMH TPY/1a, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU JBOJIOLNN YEIOBEKA: aBCTPAJIONMUTEKH, YemoBek
yMenbld, YenoBek NpAMOXOIAIMM, YermoBek HeaHaepTalnbCKuh, Yenosek
pa3yMHbIii. Haxogku HCKOomaembIX OCTATKOB, BpPEMsl CYIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KM3HHU, OPYIUs.

Yenoeueckre  pacbl. OCHOBHbIE  OONbIIME  packl:  €BPOIEOUAHAA

(eBpaswmiickasi),  Herpo-aBcTpajoWaHas  (PKBaTOpUalibHAs),  MOHTOJIOMJHAS
(a3matcko-amepukaHckas).  UepThl  NPHCHOCOOJEHHOCTH  MpEJCTaBUTEICH
YEeJIOBEYECKUX pac K YCJIOBHUSIM CYIECTBOBaHUs. ENMHCTBO YeIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. ITactep, A. K. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmmip! U cxembl: «Bo3uukHoBenre CoOJIHEUHOM CHCTEMED», «Pa3BuTie
opraHuueckoro wmupa», «PacturenbHas  kieTka», <« KUBOTHas  KJETKay,
«ITpokapuotnyeckass knetka», «COBpeMEHHAas CHCTEMA OPraHUYECKOTO MHPay,
«CpaBHEeHHE aHATOMUYECKUX YEpPT CTPOCHUS YEJIOBEKAa U YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO 4YeJIOBEKa», «/lpeBHelmme roam», «IpeBHue moam», «llepBbie
COBPEMEHHBIE IO, «HenoBeYecKue pach».

O6opynoBanue:  mymspku — «lIpoucxoxkaenue — yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPOIa, HEaHAEPTaJIblla, KPOMAHbOHIIA), CJCMKU WU
U300paXeHUsT KAMEHHBIX OpYIul TNEpPBOOBITHOIO YelOoBeKa (KaMHHU-YOIIIEPHI,
pyomia, ckpebia), TreoXpoHoJoruueckass TaOnauna, KoJUleKus  «Dopmbl
COXPAHHOCTH UCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NPaKTHYeCKUE PA0OTHI:

[Tpaktrueckas padota Ne 1. «M3yueHrne UCKOMAeMbIX OCTATKOB PACTCHUU U
KUBOTHBIX B KOJUIEKLIUAX).



DKCKypcHsi «DBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN UM KpaeBeAUECKUM My3eil).

Tema 3. Opranu3mbl U OKpYy:KawIas cpeaa.

DKOJOrus KaK HayKa. 3a/ladyd U pa3/ielibl SKOJIOTuU. MeTOIbl SKOJIOTUYECKUX
HCCIIE0BAHMUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEIOBEKA.

Cpenpl oOWTaHHA OpPraHM3MOB: BOJHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue Qakropsl. Kiaccudukaius 3KOJIOrHUECKUX  (PaKTOpOB:
abuoTuyeckre, OWOTHYECKHE W aHTPOIMOTeHHBbIC. JIeHCTBHE HKOIOTUYECKUX
(haKTOpPOB Ha OPTaHU3MBI.

AlGuoTndeckue (pakTopbl: CBET, TEMIEpATypa, BIAKHOCTb. DOTONEPUOTU3M.
[IpucnocoGneHusi  OpraHu3MoOB K  JICUCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornueckne puTMsl.

buotnueckue ¢akTopsl. Buabl OMOTHUECKUX B3aUMOJICUCTBUIT: KOHKYPEHIIHS,
XUIIHAYECTBO, cUMOM03 M ero ¢opmbl. [lapazutusMm, koomepamusi, MyTyalu3M,
KOMMEHCaNu3M (KBapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIM3M, HEUTpaIu3M.
3HaueHue OWMOTHYECKUX B3aMMOJEHCTBUNA [IJISi CYIIECTBOBAHHUS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTEepPUCTUKU momyjsiuud. OCHOBHBIE IOKA3aTENH
MOMYJISIUUUA: YUCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJuHaMrka YucI€HHOCTU MOMYJISIIIUU U €€ PEerysiuus.

JlemoHncTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynwe, 3. ['ekkensb.

Tabnuiel u cxembl: kapta «IIpuponnsie 30HBI 3eMan», «Cpeapl oOUTaHUS
opranusMoBy», «®Potonepuoausmy», «llonmynsaiuu», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU NOMYJISIUK UHDY30puu-Tyhenbkny, «llumessie nemmy.

JlabGopaTopHble M NpaKTUHYEeCKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckne 0cCOOEHHOCTH paCTeHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlabopaTtopHnas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUOB
pacTEHUI.

Tema 4. CooOmecTBa 1 3K0JI0rH4eCKHe CUCTEMBI.

CooOiiecTBO oprann3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasi,
MPOCTPAaHCTBEHHAsA, Tpodudeckas (mumieBas). Bunbl-nomunantel. CBs3u B
OHOIIEHO3E.

DKoJIOTHUECKHEe CHUCTEMBI (9KocucTtembl). llomsiTme 00 »sKocucreme u
ouoreoneHo3e. DyHKIIMOHATIbHBIE KOMIOHEHTHI 3KOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIEeCTB U MOTOK HEPTUU B IKOCHCTEME.
Tpoduueckue (munieBsie) ypoBHU dKocucTeMbl. [lunieBsie nenu u cetu. OCHOBHBIE
MOKa3aTelIn HSKOCUCTEMbI: Ouomacca, MPOAYKIHs. ODKOJOTUYECKHE MHUPaMUJIbIL:
MPOIYKIIUHA, YHUCICHHOCTH, Omomacchl. CBOWCTBA 3KOCHUCTEM: YCTOWYUBOCTD,
camoperysnus, pa3putue. CyKieccusi.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03EpP U PEK. IKOCHCTEMa XBOWHOIO
WM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE  HKOCHCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
bronornyeckoe 1 X03s1iICTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobOpasue kak (akTtop ycroitumBocTH dKOocucTeM. CoxpaHEHHE
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'paHulibl, coctaB u CTPYKTypa
ouocdepnl. XKuboe BemectBo u ero ¢GyHkuuu. OcobeHHOCTH Ouocdepsl Kak
rJ100anbHOM HKOCUCTEMBI. JlMHaMU4yeckoe paBHOBECHME M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXMMUYECKUE UKl 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTH Ouocheprbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3eMiau. AHTpONOTEHHbIE U3MEHEHUs B Ouocdepe.
['o6aibHbIE SKOJTOTUYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHMe NpUpoOIbl U yenoBedyecTBa. CoxpaHeHne 6Mopa3HooOpa3us
KaKk OCHOBa YycToWuumBocTH Ouochepbl. OcCHOBa palMOHAIBHOTO YIPABJICHUS
IPUPOAHBIMUA PECYpPCaMU U UX UCIIOJIb30BaHUE. JloCTHKEHUsT OMOJIOTUM U OXpaHa
IPUPOJIBIL.

JlemoHcTpanum:

[Toptpetsr: A. JIx. Tencin, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxeMmsbl: «llumessie nenn», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOmiectBa», «llenu mnutanus», «IKoJIOTHUYECKas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEeMa
XBOWHOTO  Jiecan, «buoreHo3 Bogoéma»n, «ArporeHo3», «lIpumepnbie
AHTPOIIOTEHHbBIE BO3JACHCTBUS HA PUPOAY», « BaskHENIIINE NCTOYHUKNA3ATPSA3HEHHS
BO3/lyXa M TPYHTOBBIX BOM», «IlouBa — BaxkHeHIas cocTaBisitomas oumocdepo»,
«®DakTopel  pmerpamanmu  1mouB»,  «llapHukoBeii  3ddexkT»,  «DakTOpbHI
pPaIMoOaKTUBHOIO 3arpsisHeHust ouochepnl», «OO0mas cTpykTtypa 6uochepni»,
«Pacnipoctpanenue >xu3Hu B Owochepe», «O30HOBBIM dKpaH Ounocheps»,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopoT a3ota B IpUpOIE.

O6opynoBanue: Moenb-anTuIkKaIusa « Tunuanbie OUOIEHO3bI», TepOapuii
«PacturenbHBIe COOOIIECTBAY, KOJUICKIMN «buoneno3y», «Bpeaurenn BakHEHITHX
CETbCKOXO3SIMCTBEHHBIX KYJIBTYPY, TepOapuu U KOJIJIEKIIMA PACTCHUN W )KHBOTHBIX,
NpUHAAJIeKAIINE K pa3HbIM HKOJIOTMYECKUM TpylnnaM oaHoro Buna, Kpacnas



kHura Poccuiickoit deneparuu, n300pakeHUs] OXpaHIEMbIX BUJIOB PACTCHHUHN U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBauBarTCsS TpPeOOBaHUS K PE3YJIbTaTaM
OCBOEHHUS  OOydYarONIMMHUCS  HOporpamMM  CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHHUS mpeamera «buomorus»
BBIJICJICHBI CIIEYIONINE COCTaBIIAIONIME: OCO3HAHHUE OOYYarOIUMUCA POCCUMCKOM
IrpaXIaHCKON MACHTUYHOCTH — TOTOBHOCTH K CaAMOPAa3BUTUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpPENECICHUI0, HaJIuyue MOTUBAIMM K  OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JUYHOCTA Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM W HCTOPUYECKUX TPATUIMNA Ppa3BUTHS OHUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
NEATEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, MPUCYIIUMHU CHUCTEME
OMOJIOTHYECKOr0  O0pa3oBaHUs, HAJIMYME HSKOJOTMYECKOrOo IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1IEJIA U CTPOUTH )KMU3HEHHBIE TJIaHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bHOJIOTHs) TOCTUTalOTCS B
€IMHCTBE Y4YE€OHOM W BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUNUCKUMU COITMOKYIBTYPHBIMH, HCTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, MPUHSITHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJACHUS M CHOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS W
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3UIIMU JIMYHOCTH, TATPUOTU3MA,YBAKCHUS
K 3aKOHY U MPaBOIMOPSAAKY, YEIOBEKY TPyJa U CTapIIEMy MOKOJECHHIO, B3aUMHOTO
YBOKEHUS, OCPEKHOIO0 OTHOIIECHUS K KYJIBTYPHOMY HAcCJlCAUI0 W TPAJAUIUSM
MHOTOHAIIMOHAJIBHOTO Hapojaa Pocculickoit denepanuu, Tpupoae U OKpyKarouen
cpene.

JlnyHOCTHBIE pe3yJbTaThl OCBOEHUA ydeOHOro mnpeaMera «buosorus»
JOJKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIlMM, TO3UTUBHBIX  BHYTPEHHHUX  YOCXKICHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
OTbITAa U ONbITA JICITEIHLHOCTH B IPOIIECCE peaiu3allid OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIHLHOU JIEITEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ZUIIMU 00YUYaIOIIErocsl KaKk akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTRA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s3aHHOCTEH, YBAXKEHHE 3aKOHA
Y TIPABOIIOPSIAKA;

TOTOBHOCTH K COBMECTHOU TBOPUYECKON JACATEIHPHOCTH TIPH CO3IaHUH YICOHBIX
MPOCKTOB, pEIICHUM Y4YeOHBIX ¥ TO3HABAaTEIbHBIX 3a7a4, BBITOJHCHHUH
OMOJIOTHYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTBH OIpPEIEIATh COOCTBEHHYIO TTO3UIINIO TI0O OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHUE YYHUTHIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOICH C Pa3HBIMU yOKIECHUSIMHU, KYIbTYPHBIMHU IICHHOCTSIMH H
COIIMAJIbHBIM MOJ0KECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOIO BBINIOJIHCHUSA
y4eOHBIX, IIO3HABATEIbHBIX M HCCIICAOBATEIBCKUX 3a7a4, YBaKHTECIHHOTO
OTHOIIIEHUS K MHEHUIO OINIMOHEHTOB MPU OOCYXKIACHUU CIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JIEATECIILHOCTH;

2) NaTPHMOTHYECKOTO0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IrpakAaHCKOM UJICHTHYHOCTH, TTaTPUOTU3MA,
YBXXEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH rnepea PoauHou, ropaoctu
3a CBOM KpaH, CBOK PoavHy, CBOM S3bIK M KYJbTYPY, NPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuuy;

[IEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOIBI,
OOCTHXKEHUAM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAaJ POCCUMUCKUX YYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJIOTMH, TOHMMAaHUS 3HAYCHHS OWOJOTHH B TO3HAHUM 3aKOHOB
IIPUPO/IBI, B )KM3HH YEJIOBEKA M COBPEMEHHOT'O OOIIECTBA;

uaelHas yoexaEHHOCTh, TOTOBHOCTh K CHYKeHHIO U 3amure OreuecTsa,
OTBETCTBEHHOCTb 32 €ro CyJb0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHHUE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEICHMUSI;

CIIOCOOHOCTH OIIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHWE JUYHOTO BKJIAJla B TMOCTPOCHHUE YCTOMYMBOTO OyayIIero;

OTBETCTBCHHOE OTHOIIIEHHE K CBOMM POJUTENSIM, CO3JaHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O MPHUHATHUS UEHHOCTEM CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAsl SCTETUKY OBITA, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUM;



MOHUMAaHUE 3MOLIMOHAIBHOTO BO3ACHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH Ka4€CTBA TBOPUECKOM JINYHOCTH;

5) ¢u3uyeckoro BocMUTaHHS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOyYHsI:

MOHUMAaHME U pean3aius 310pOBOro U 6e30macHoro oopasa )Ku3HuU (370pOBOE
NUTaHUE, COOJII0ICHHE TUTHEHNYECKUX MTPaBUII U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATUA M OTAbIXa, peryspHas ¢u3nyeckas aKTHBHOCTH), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS KCOOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE I[IEHHOCTU TMPaBWJI HHJIUBUAYAJIbHOTO W  KOJUJICKTUBHOTO
0€30I1aCHOT0 MOBEACHUSI B CUTYallUsIX, YTPOKAIOIIMX 30POBBIO U )KU3HU JIOJCH;

OCO3HAaHUE TIOCTEACTBUN W HENPUATHS BPEAHBIX MPUBBIUEK (yMOTPEOICHHUS
AJIKOT0J1s1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT'0 BOCIIUTAHMSA:

TOTOBHOCTh K TpYAY, OCO3HAaHHWE IEHHOCTU MAacTepCTBa, TPYIOIIO0UE;
TOTOBHOCTh K aKTUBHOM J€ATENBHOCTH TEXHOJOTHYECKON U COLMATbHON
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO

BBITIOJTHSATH TAKYIO JESITEIbHOCTD;

UHTEpEC K pa3iuuHbIM cepaM NpodhecCHOHATBHOW NEATENbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccu U pean30BBIBATH
COOCTBEHHBIC )KM3HEHHBIE TIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHUIO MU CaMOOOpa30BaHUIO Ha
MPOTSKECHUU BCEU KU3HU,

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

HKOJIOTUYECKH 1eIeCO00pa3HOE OTHOIIEHUE K MPUPO/IC KaK UCTOYHHUKY KUIHU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIICHHE YPOBHSA OKOJOTHYECKON KyJIbTyphl: NPUOOPETEHHE ONbITa
[JJAHUPOBAHMSI TIOCTYIIKOB M OIICGHKH WX BO3MOXXHBIX TOCICJICTBUNA IS
OKPYXaroUIEH Cpeibl;

OCO3HaHWE TI00ATBHOTO XapaKTepa JKOJOTHYECKUX MPOOIeM M MyTeH HX
pEIICHNUS;

CIOCOOHOCTH UCTIOIb30BaTh MPUOOpETaEMbIe MTPU U3YUEHUH OMOJIOTUN 3HAHUS
M yYMEHHUS TP  pEIICHHMH TPoOJeM, CBS3aHHBIX C  PAIlMOHAIBLHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE  TpaBUJl  TOBEJAEHUS B MPUPOJIE,
HamnpaBlIEHHBIX Ha COXpPaHEHHWE pPAaBHOBECHS B DJKOCHUCTEMaxX, OXpaHy BHJIOB,
IKOCHUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE NECUCTBUM, TPUHOCAILIMNX BPEI OKPYKAIOILIEH MPUPOTHON
cpene, yMEHUE MPOTHO3UPOBATH HEOJIATOMPHUSITHBIE YKOJOTUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUM U NPENOTBPALLATH HUX;

HaJIM4HUE PA3BUTOrO SKOJOTUYECKOIO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeSATENBHOCTH IKOJIOTHYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCA MMHU B ITO3HABATEIbHOW, KOMMYHHKATHBHOM M COLMAIBbHOU
PAKTHKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUUECKOMN NESITENBHOCTH IKOJIOTUYECKOM
HaIlPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YWTATENbCKOM KYyJIbTYphl KakK CpeIcTBa
B3aUMOJICHCTBUS MEXY JIFOJAbMU U MIO3HAHUS MUDPA;

MOHMMaHWe crnenu@ukr OWOJIOTMM KaK HayKH, OCO3HaHUA €€ poJik B
(OpMHpPOBaHMK PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JAHUM LIETOCTHOTO
IpEICTaBICHU 00 OKPY’XKAIOLIEM MHUPE KAaK O €JUHCTBE MPHUPOJbI, YEJIOBEKa U
oOuiecTBa, B MO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHUU MpoOseM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHMU JUIsl COBPEMEHHOM LMBUIIM3ALINHU:
oOecreyeHrss HOBOTO YPOBHSI Pa3BUTHA MEIULMHBI, CO3/IaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pellaTh  PECYpCHble  MOpOoOJIEeMbl  Pa3BUTHS
YeJI0BEUYECTBA, MOMCKA MyTel BBIXO/a U3 IIOOAIBHBIX SKOJIOTMUYECKUX MPoOIeM U
o0ecrieyeHus  mepexoja K  YCTOMYMBOMY  DPa3BUTHIO,  palllOHAJIbLHOMY
HCIIOJIb30BAHUIO TPUPOAHBIX PECYypcoB M (OPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUH OWOJOTMYECKHUX 3HAHMH B LEJsIX
HOBBIIIEHUsST OOIIeH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, KakK
COCTaBHOM 4YacTu (HYHKIIMOHAJIHLHOM TPaMOTHOCTH OOydYaromuxcs, GopMUpyeMon
IpYU U3y4YE€HUU OMOJIOTHY;

NOHUMAaHUE CYLUIHOCTH METOOB IMO3HAHMSI, UCIIOJB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCHOJb30BaTh IMOJy4YaeMble 3HaHMS JUId aHalu3a |
OOBSICHEHUSI ABJICHUN OKPY’XKAIOLIET0 MHpA U MPOUCXOASIINX B HEM HW3MEHEHU,
yMEHHUE JeflaTh OOOCHOBAaHHBIE 3aKJIOYEHUsS HAa OCHOBE HAyYHbIX (PAKTOB U
UMEIOIIUXCS TAHHBIX C LEIbI0 OJIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
perieHus mpooJieM B PeaIbHBIX JKU3HECHHBIX CUTYaIIHSIX;

OCO3HAHHWE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILIECTBISATH
POEKTHYIO U UCCIEN0BATEIbCKYIO IEATEIbHOCTh MHANBHUYAJIbHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTH K HCTIPCPLIBHOMY 06p8,30BaHI/IIO u
CaMOO6paBOBaHI/II-O, K aKTHUBHOMY IIOJIYUYCHHIO HOBBIX 3HAaHUH MO OWOJIOTHU B
COOTBCTCTBUHU C ) KN3HCHHBIMU HOTpC6HOCT$IMI/I.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHHUSI y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAuMMble JUIsI (OPMHpPOBAHUS MHUPOBO33PEHUA OOydYarOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIpPEeIMETHBIE) OOIICHAYYHbIE MOHSITHS, OTPaXKaIOIIIe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHenupuKy METOIOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, HEPIUs, SIBICHHUE, IIPOLECC,
CUCTEMa, Hay4yHbIM (pakT, IPUHLHUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIeIOBaHNE, HA0JI0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX ), YHUBEPCAJIbHBIE
yueOHble JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHUBHbBIC, PpETYJIATUBHBIE),
obecnieunBaronie GopmupoBanre (QyHKIMOHATLHOUTPAMOTHOCTH U COLIMAIBHOM
KOMIIETEHIIUN 00Y4arOIIUXCsl, CIIOCOOHOCTh 00YUYaIOIIUXCsl UCIIOIb30BAaTh

OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUS W  yHUBEpPCAJIbHbIE y4eOHblE JIECUCTBUS B
ITI03HABATEJILHOW U COLMAJIBHOM MTPAKTHUKE.

MertanpenMeTHble pe3yibTaTbl OCBOEHHUS MPOrpPaMMbl CPEAHEro OOIIEro
oOpa30BaHMsI JOJKHBI OTPAXKaTh:

OBaanenue YHHMBepCAJIbHbIMH y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeiiCTBHUS:

CaMOCTOSITENILHO  (POPMYJIMpPOBaTH M aKTyaJU3upoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPH OCBOEHUM 3HAHUW MPUEMBI JIOTHYECKOIO MBIIUICHHUS
(ananu3a, cMHTE3a, CpaBHEHUS, Kilaccu(puKauu, 0000IICHUs), pAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTEpHbIE NMPHU3HAKH, YCTaHABIMBATH
CBSA3U C JPYTUMU NOHATHSAMU);

ONpENENATh LENN JACITENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEpUU UX
JOCTHXKEHHUSI, COOTHOCUTH PE3YJbTAThl ACSTEIBHOCTHU C MOCTABICHHBIMU LIEISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHE MOHATUS 111 OOBbACHEHHS (PAKTOB U SIBICHUM
YKUBOM IIPUPOJIBI;

CTPOUTH JIOTMYECKUE paCCYXACHHUS (MHIYKTUBHbBIC, JE€yKTUBHbBIE, IO
AHAJIOrMM), BBIIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PacCMaTpUBAEMBbIX
ABIICHUSAX, (POPMYJINPOBATH BHIBOJIBI U 3aKITIOUEHUS;

OPUMEHATh  CXEMHO-MOJIENbHBIE  CpEACTBA IS peICTaBICHUS
CYLIECTBEHHBIX CBSI3€ M OTHOLIEHMH B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a



TaKK€  MPOTHBOPEYMH  Pa3HOrO  poOAd,  BBIABICHHBIX B Pa3IMYHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHS MPOOJIEMBl ¢ YYETOM aHalM3a MMEIOMIUXCS
MaTepUaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUM J1€ATEIbHOCTH;

KOOPAMHUPOBaTbh M  BBINOJHATH PabOTy B  YCIOBUSAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe UCCIEI0BATEILCKHE IeHCTBUS:

BJIAJETh HaBbIKAMHU Y4€OHO-UCCIEI0BATENBCKON U MPOEKTHOMN EATEIbHOCTH,
HaBbIKAMH  pa3pellleHuss NOpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY ITOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOAOB IO3HAHMS,

UCIOJIb30BaTh PA3JIMYHBIE BUJIBI AESITEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTaluy, Ipeodpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTyalUsiX, B
TOM YHCJIC IPU CO3/IaHUH YIEOHBIX U COITUATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUIT MBIIUICHUS, BJIaJI€Th HAYYHOU TEPMUHOJIOTHEMH,
KITFOYEBBIMH MTOHATHSIMHA U METOJIaMU;

CTaBUTh W (OpMyIHpPOBaTH COOCTBEHHBIC 3a/layd B 00Opa3oBaTEILHOMU
JEeSITEIbHOCTH U KU3HEHHBIX CUTYAlIUSX;

BBISIBJISTh IPUYMHHO-CIIECTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peLIeHHs], HAaXOAUTb apTyMEHTBHI JUIsl JJ0Ka3aTeIbCTBAa CBOUX
YTBEPXKIACHH, 3a]1aBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;

aHaAIM3UpPOBaTh TMOJYyYEHHBIE B XOJE pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTHUYECKH OIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, OLEHUBATh NPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh IEJICHAIIPABICHHBIN MOUCK MEpEeH0Cca CPEACTB U CIIOCOOOB
NercTBUS B MPO(ECCHOHAIBHYIO CPENY;

YMETh MePEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTUIECKYIO 00J1acTH
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC HJICU, MPEAJaraTb OpUTHHAIBHBIC TMOAXOABI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTepPHATUBHBIC PEILICHUSI.

3) pa6ora ¢ nndopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MHPOpMALNK (TEKCTE yueOHOTO
nocoOus, Hay4YHO-IIOMYJSIPHOM JUTEepaType, OHOJOTMYECKHX CIIOBapsX M
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHATIM3UPOBATh



UHGOPMAIUIO PA3IUYHBIX BUIOB U (JOPM MPE/ICTABIICHUS, KPUTUUECKUA OLICHUBATH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

(dbopMyIUpOBaTh 3aMPOChl U MPUMEHATH PA3TUYHbIE METOJBI MPHU MOUCKE U
otbope Oumosiormueckoil nH(OpMAIUK, HEOOXOIUMON JJIS BBHITIOJTHCHHS YICOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPUICHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMy  MpeAcTaBiICHUS
ouonoruueckoi nHpopManuu (Cxembl, TpaduKH, TUArPaMMBbI, TaOJIUIbI, PUCYHKH
" JIpyroe);

UCIOJB30BaTh HAyUYHBIM S3bIK B KAyecTBE CpeACTBA NpuU padbore ¢
Ouonoruueckod HHQOpMAIME: NPUMEHATb XUMHUYECKHe, (U3NYECKUEe WU
MaTeMaTUYeCKHEe 3HAKM U CHUMBOJBI, (OpMyIbl, aOOpeBHATYpYy, HOMEHKIATYDY,
UCIONb30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HarJIsAHOCTH;

BIAJCTh  HAaBBIKAMU  pACIO3HABaHUS M 3alUTBl  WHGOpMAIINH,
MH(POPMAIIMOHHOMN 0€3011aCHOCTH JINYHOCTH.

OgJajeHHe YHHBEPCATbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o6menmue:

OCYIIIECTBIISITH KOMMYHHKAITMH BO BCeX chepax KU3HU, aKTUBHO yUaCTBOBATh
B JMAJIOTe WU IUCKYCCHH IO CYIIECTBY OOCYyXJAaeMoW TeMbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTEIBHO BBINIOJHEHUS IMpeagaraeMoit
3aJlauM, yYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3ULUN APYTUX YYaCTHUKOB
JAaJIora Uiu JUCKYCCHH);

pacmo3HaBaTh HeBepOajdbHBIE CpeACTBa OOIIEHHS, TMOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(IUKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(QIUKTHI U BECTH IEPETOBOPHL;

BJIA/IETh PA3IUYHBIMU CIOCOOaMH OOLICHMS] M B3aUMOJCHCTBHUS, MOHUMATH
HaMEpPEHHUs APYTUX JIOACH, IPOsSBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECeTHUKY
1 B KOPpeKTHOU (hopme GopMyIHpOBaTh CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCHOJIBb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeIbHOCThD:

MOHMMAaTh W WCIOJB30BaTh MPEUMYINECTBA KOMaHAHOW W WHIWBHIYaTbHOU
paboThI IPU PEIICHUU OUOJIOTUUECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYNIOBbIX (HOPM B3aUMOIEHUCTBUS MPU PELICHUH YyUYeOHOH 3a1a4u;

BBIOMpPATh TEMAaTUKy W METOJbl COBMECTHBIX NEUCTBUN € Yy4ETOM OOIIUX
MHTEPECOB U BOZMOXKHOCTEH KaK/10Tr0 WieHa KOJIJIEKTHBA;



[IPUHUMATh €M  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ IOCTIIKEHMIO: COCTAaBIATH IUIAH JEHUCTBUH,
pacupenensaTb pojud C Y4ETOM MHEHHM YYAaCTHHKOB, OOCYKIaTh pPE3YJIbTAThl
COBMECTHOM paboThI;

OLIEHMBATh KAYE€CTBO CBOETO BKJIa/1a M KAKIOTO yYaCTHUKA KOMAaH/IbI B OOIIHIA
pe3yJIbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IPOEKTHI, OLEHMBATh WUJIEU C IO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh NTO3UTHBHOE CTPATETMYECKOE TOBEACHHE B PAa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OByaieHHe YHUBEPCAJIbHBIMH PeryJATUBHBIMU 1eCTBUSIMU:

1) camoopranu3anusi:

UCIIOJI30BaTh OWOJOTMYECKWE 3HAaHUA Ul BBIABICHUA NPOOJIEM U UX
pELIeHUS B )KU3HEHHBIX U YUYEOHBIX CUTYaLIHSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI LEJEeBbIE M CMBICIOBBIE
YCTAHOBKU B CBOMX JIEHUCTBUAX U IIOCTYIIKaxX I10 OTHOLIECHUIO K JKMBOH MPUPOE,
CBOEMY 3/I0POBBIO U 30POBbI0 OKPYKAIOIHUX;

CaMOCTOSITEIIBHO OCYILECTBIIATh ITO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATh COOCTBEHHbIE 3a/ladyll B 0Opa30BaTEIbHON
NEATEIBHOCTH U KU3HEHHBIX CUTYAIUAX;

CaMOCTOATENIbHO COCTABIISATh IUIAH PEIICHUs MTPOOJIEMBI C YYETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEMOYTESHUIH;

J1aBaTh OLIEHKY HOBBIM CUTYALUsIM;

pacupsATh paMKH yueOHOro IMpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

JieN1aTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pelIeHNnE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

coco0cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO ILIMPOKOM 3pyIULUU B
pa3HbIX O00JacTsIX 3HAHUM, TOCTOSHHO TMOBBIIATH CBOW 00pa30BATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJaJ€Th  HAaBBIKAMU  TIO3HABATENbHOM  pediiekcud  Kak  OCO3HAHUS
COBEpLIAEMBIX JEHCTBUM W MBICIMTENBHBIX MPOLECCOB, HUX PE3YyJIbTAaTOB M
OCHOBaHMM, MCIMOJIB30BaTh MPUEMBI pedyieKCUU Il OLUEHKH CUTyalluu, BhIOOpA
BEPHOI'O PELIEHUS;

YMEThb OILICHWBATh PHUCKA M CBOEBPEMEHHO IIPUHHUMATh PELICHHS 10 MX
CHIDKEHHIO;



NpUHUMATh MOTHBBI W apryMEHThl JPYruX IpU aHalIu3e pe3yJbTaToB
NEeSITENBHOCTH;

3) npunsTHE Ce0N U IPYTUX:

IpPUHUMATH ce0s1, MTOHUMAsi CBOU HEJIOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHTBhl JPYrUX IpU aHalIu3e pe3yJbTaToB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKU;

pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP € TIO3ULUU JIPYTOT'0 YEJIOBEKA.

IHPEAMETHBIE PE3YJIBTATBI

[TpenmeTrHble pe3ynbraThl ocBoeHHs mnporpammel COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crielMpuueckue Jjsl yueOHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS M CHOCOOBI IEUCTBHUI MO OCBOCHUIO, HHTEPIIPETAIIUU U
peoOpa30BaHUIO0 3HAHUM, BUJbI JEATEIBHOCTH IO MOJYYEHHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUI B pa3IMYHBIX YUYEOHBIX CUTyalUsiX, a TaKXKe B pealbHbIX
KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX ¢ Owuonorued. B mporpamme mnpenMeTHbIE
pe3yNbTaThl IPEACTABIECHBI IO F01aM 00yUYEHUSI.

[TpenMeTHbIe pe3ynabTaThl OCBOECHUS yuyeOHOro npeamera «buonorus» ¢ 10
KJlacce NOHKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHUH B CUCTEME Hay4HOTO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON
KApTUHBI MUpPa U HAYYHOTO MUPOBO33PEHMS, O BKJIA/I€ POCCUHUCKHUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (DYHKIIMOHAIbHOMTPAMOTHOCTH YEJI0BEKa
IUTSl pELIEHUS )KU3HEHHBIX 3a/1ay;

YMEHHME pPacKpblBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHUHOB U TOHATHUM:
KU3Hb, KJIETKA, OpraHU3M, METa00JIM3M (0OMEH BEIIECTB U MIPEBPALLIEHUE SHEPTUN),
romeocTtas (caMoperyjsiliusi), YpOBHEBas  OpraHu3alus KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOAYKIIMS), HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT H
pa3BUTHE;

YMEHHE WU3JaraTb OHOJOTMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAas,
MyTallMOHHAs, LEHTpajbHas J0rMa MOJIEKYJIsipHOM Ouosorun), 3axonbl (I
Menpnens, T. Moprana, H. U. BaBunoBa) u yuenust (0 ueHTpax MHOrooopasus u
IPOUCXOXKACHUS KyIbTYpHbIX pacteHuit H. . BaBuiona), onpeaensTs rpaHUllbl UX
MIPUMEHUMOCTH K )KMUBBIM CHCTEMaM;

YMEHHE BJIaJI€Th METOJaMH HAy4YHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CUCTEM, MPOLECCOB U SBJICHUM, OpraHU3alus WU IMPOBEICHHE
OMOJIOrMYECKOr0 HKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3b!, BBISIBICHNE 3aBUCUMOCTH
MEXly HCCIETyeMbIMU BEIMYMHAMH, OOBSCHEHUE IOTYYECHHbIX



PE3yNbTATOB, MCIOJB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM U 3aKOHOB, YMEHUE
JIeJaTh BHIBOJbI HA OCHOBAHUH IMOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYUIECTBEHHBIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPHOT H
AYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB U MPEBpAllleHHs] YHEPTUU B KIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO U JHEPreTHYecKoro oOMEeHa, XEeMOCHUHTEe3a, MHUTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PA3MHOKEHHUS, WHAMBUAYAJbHOTO PpAa3BUTUA  OpraHuU3Ma
(oHTOTEHER);

YMEHUE MNPUMEHSTH IMOJYYEHHBbIE 3HAHUS ISl OOBSICHEHUS OHMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JJIA MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C LENbl0 o0ecredyeHuss Oe30lacHOCTH CBOETO 370pPOBbS U 30POBBS
OKPYXAIOIUX JIFOJIEH, COONIOAEHUSI HOPM IPaMOTHOIO TIOBEACHUS B OKPY’KarOIIEH
MPUPOJHON cpelle, NOHUMAaHUE HEOOXOJMMOCTU WCIONb30BAHUSA JTOCTHUKEHUI
COBPEMEHHOU Oouonoruu U OMOTEXHOJIOTUI VIS PalMOHAJIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHUE pellaTh »JJIEMEHTapHblE TE€HETUYECKUE 3aJadyd Ha MOHO- H
IUTUOPUIHOE CKpEIIMBaHME, CLEIIEHHOE HaClIeI0OBaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMs JJi MPEACKa3aHUs HACIEAOBaHUS NMPU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBINOJHATH JabOpaTOpHbIE M MPaKTHYECKHE paboThl, COOIIOAATh
MpaBuiia Mpu padboTe ¢ yueOHbIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKHM OIIEHMBAaTh W HWHTEPIPETUPOBATH HHPOPMALIMIO
OMOJIOTMYECKOTO  COJEpKaHUs, BKJIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX HUCTOYHUKOB (CpEICTBAa MAacCOBOW MH(OpMAaLNU, HAyYHO-TIOMYJIIPHBIE
Marepuanibl), ITUYECKUE aCIEKTbl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJOTHH,
MeJuIMHE, ONOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOULICHUS,
000011ast OMOIOTHYECKYI0 MH(OpPMAIUI0 U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJTh30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOEHUS yueOHOro mnpenmera «buosnorus» ¢ 11
KJlacce NOHKHBI OTPaXkKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUU B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MUpaA U HAYYHOT'O MHPOBO33PEHMS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX
yU€HBIX-OMOJIOrOB B pa3BUTUE OMOJIOTMHU, QYHKIMOHATLHOMTPAMOTHOCTH YeJIOBEKa
JUTSL pEIIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE PAaCKpbIBaTh COJIEpPKaHNEe OMOJIOTHYECKUX TEPMUHOB U MOHSATHIL: BUJI,
NOMYJSIIKSL, TE€HO(OHM, SBONIONMS, IBMXKYLIHME CHIBI ((aKTOpbl) 3BOJIOIUH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, SKOJOTHUYECKHE (PaKTOPHI,



DKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHTbl, LENU  [UTAHUS,
AKOJIOTHYECKas mupamMuaa, OuoreoneHos, ornocdepa;

YMEHUE WU3Jararb OWOJIOTMYECKUE TEOpUU (PBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOPHUs HBOJIOLMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogpiiieBoro cxojictsa K. M. bapa, uepenoBanusi riiaBHbIX HapaBlIeHUNA UITyTEeH
sBommonuu A. H. CeBepiioBa, yuenus o 6uocdepe B. U. Bepnanckoro), onpenensite
TPaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOJIaMU HAYYHOI'O MTO3HAHUSI B OMOJIOTHU: HAOIIOJICHUE U
OMNMCAHUE >KUBBIX CHCTEM, IPOILIECCOB W SIBJICHUH, OpraHu3alvs U MpPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCICAYEeMbIMU BEIMYUHAMH, OOBSCHEHHUE TIOJYyYEHHBIX Pe3yJbTaTOB,
HCIIOJb30BAaHHBIX HAYUYHBIX MOHSATUM, TEOPUN U 3aKOHOB, YMEHHE JICJIATh BBHIBOJIbI
Ha OCHOBaHUH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE TMPU3HAKU CTPOCHUS OUOJOTUYECKUX
OOBEKTOB: BHUJOB, MONYJSALMNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreOlEeHO30B M JKOCUCTEM, OCOOCHHOCTM IPOLECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JCHCTBHUS JKOJIOTMYECKUX (PAKTOpPOB HA OpraHU3MBbI, IepeHoca
BEIIECTB W IOTOKA DHEPrUM B HKOCHUCTEMAaX, AHTPOIOIEHHBIX HW3MEHEHUU B
KOCHCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXUMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHUE TPUMEHSTH TMOJTYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, ISl MPUHATHUS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KU3HH C IeJNbl0 oOecrnedyeHHus Oe30MacHOCTH CBOETO 3/I0pPOBbS U 310POBbS
OKPYXAIOIUX JIFOJIEH, COONIOAEHUSI HOPM IPaMOTHOIO TOBEACHUS B OKPY KaroIIeH
MPUPOJHON cpelle, MOHUMAaHUE HEOOXOIMMOCTU WCIONb30BAHUSA JTOCTHUKEHUI
COBPEMEHHOM OMOJIOTUH JIJIs1 PAIMOHAIIBHOTO MPUPOIOTIONE30BAHMS;

YMEHHUE PeIIaTh AJIEMEHTAPHbIE OMOJIOTHYECKUE 3aJa4M, COCTABIISITH CXEMBbI
NepeHoca BEUIECTB M SHEPTUH B SKOcUCTeMaX (1L[eNU MUTaHUs);

YMEHUE BBITIOJIHATH JaOOpaTOpHbIE W MPaKTHYECKHE paboThl, COOIIOAATh
npaBuiia pu padoTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIICHUBATh MW HWHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHUsS, BKIIOYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX MUCTOYHHUKOB (CpEICTBA MAacCOBOM MH(POPMAINH, HAYYHO-TIOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTMYECKUE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOIIEHUS,
000011asi OMoMOTHYEeCKyr0 WH(DOpPMAIUI0 U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN anmnapat OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunvecTBO 4acoB Cnmcok HTOroBBIX Cmnoco6
DJIEeKTPOHHBIE
No HanmenoBanme MpaKTHYecKH (undposLIe) IUIAHUPYEMBbIX OLICHKH
o Pa3aeiioB U TEM Bceer KOHTpOJ’[LHbI e paﬁoTbI OﬁpaSOBaTe.]IbeIe pe3yJabTaToB C HUTOI'OBBIX
NPOrpamMMbl 0 e paGoThl pecypebi yKa3aHUeM ITAaNoB UX IUIAHUPYEMBbIX
¢popmupoBanus pe3yJabTaToB
copMHpPOBaHHOC YCTHBIH
Th 3HAHUI O MECTE U OIIpOC;
poJin Ouonorun B MMACHbMEHHBIN
cucreme HAY4YHOI'O | Ompoc;
3HaHUS  €CTECTBEHHBIX IIPaKTHIECKAs
HayK, B QOPMHPOBaHMU | paboTa.
COBPEMEHHOM
€CTECTBEHHO-HAy4YHON
KapTHUHBI Mupa u
Hay4HOTO
Broors KaK HayKka 5 05 bubnuoreka [JOK MHPOBO33pPEHHS, 0

https://m.edsoo.ru/7f41c292

BKJIa/Ie POCCUHCKUX U
3apyOeKHBIX  yUEHBIX-
OMOJIOTOB B pPa3BUTHE
OMOJIOTHH,
(byHKIMOHATBHOM
IPaMOTHOCTH  4YeJIOBeKa
TSt pereHus
KU3HEHHBIX 3a/1aY;

yMEHHE
packKpbIBaTh



https://m.edsoo.ru/7f41c292

coJiepKaHue
OMOJIOTUYECKHIX
TEPMUHOB U IIOHATHUM:
KU3Hb, KJIETKa,
OpraHu3M, MeTaboIu3M
(oOmMeH  BemecTB U
IPEBpALCHUE IHEPTUM),
roMeocTas
(camoperynsuus),
ypOBHEBasi OpraHU3alus
KUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE
(pempoaykius),
HACJIEJICTBEHHOCTH,
U3MEHYNBOCTb, POCT U
pa3BUTHE;

YMEHHME U3JIararb
Ouosornyeckue Teopun
(knerounas,
XpPOMOCOMHaf,
MyTallMOHHas,
LEHTpaJIbHas J0rMa
MOJIEKYJIIPHON
6uosorun), 3akousl (I'.
Mengens, T. Moprana,
H. W. BaBuioBa) wu
yueHus (0  IEHTpax
MHOT000pa3us "
MIPOUCXOXKACHUS
KYJIbTYPHBIX  pacTEHUU




H. . Basuiiosa),
OMpPCACIIATh I'PaHHUIBI UX
PUMEHHUMOCTH K
JKUBBIM CUCTEMaM;

yMeHue
KPUTUYECKH OLIEHUBATh
U UHTEPIPETUPOBATD
UH(POPMAIIHIO
OHMOJIOrM4YECKOr0o
coJiepKaHus,
BKJIIOYAIOLIYIO
TIICEB/IOHAYYHBIC 3HAHUS
u3 Pa3INYHBIX
UCTOYHUKOB (cpeiacTBa
MaccoBOW MH(popMaluy,
HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STHIECKHUE
acIeKThl COBPEMEHHBIX

HCCJIeIOBaHUM B
OMoJIOrMH,  MEAMIIUHE,
OHMOTEXHOJIOTHM;

YMEHHE
BBIIOJIHATH
nabopaTopHbIe n

IpakTU4YecKue paboTHI,
coOroAaTh MpaBuiia Mpu
pabote ¢ yueOHbIM U
1a00paTOPHBIM
o0opyoBaHueM;




YMEHHE CO3/1aBaTh
COOCTBEHHBIC
MUChbMEHHBIE U YCTHBIE
co00I11IeHHs, 0000111as
OMOJIOTHYECKYIO
uHpopmaInuo u3
HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh
IOHATUMHBIN anmnapar
OMOJIOTHH.

’KuBbIe cCTEMEBI 1
HX OpraHusanusa

bu6nunorexa [JOK
https://m.edsoo.ru/7f41c292

YMCHHC BJIaACTH

METOdAMHU HAYy4YHOTO
MMO3HAHMS B OMOJIOTHH:

HaOJII0IeH1E H
OITMCaHHE JKMBBIX

CHUCTEM, TIPOIECCOB U
SBJICHUWA, OPTaHU3ALMS U
MIPOBE/ICHHE
OMOJIOTUYECKOr0
JKCTIEPUMEHTA,
BBIABU)KEHHE TUIIOTE3EI,
BBISIBJICHHE
3aBUCUMOCTH MEXIY
HCCTIEyEeMbIMU
BEJIMYMHAMH,
00BsACHEHHE
MOJIYYeHHBIX
pe3yabTaTOB,
HCITOJIb30BAHHBIX

TeKyIIast
(TemaTrueckasi)
pabora;
YCTHBIN
OT1poC;
MMACbMEHHBIN
oTpoc.
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Hay4YHBIX IIOHSATHH,
TEOpUA U 3aKOHOB,
YMEHUE JIeJaTh BBIBOJIbI
Ha OCHOBaHHH
IIOJIY4EHHBIX
pe3yibTaToB;

yMeHUue
IPUMEHSATH MOIYYEHHbBIE
3HAHUS ISl OOBSCHEHUS
OMOJIOrMYECKUX
MIPOLIECCOB U SIBJICHH,
JUTSt MPUHATUSA
IIPAaKTUYECKUX pPELICHUN
B MOBCEJIHEBHOW XKU3HU
C 1IeNb0 obecreueHust
0€30IaCHOCTH ~ CBOET0
30pOBbSI MU 370pPOBBS
OKpYKAIOIMX  JIKOJIEH,

co0Jr0IeHUS HOPM
TPaMOTHOTO TIOBEJICHUS
B OKpYyKaroen
MPUPOAHOMN cpexne,
MOHUMAaHUE
HEOOXOIMMOCTH
HCITOJIb30BAHHUS
NOCTHKEHUU

COBpPEMEHHO Onooruu
¥ OMOTEXHOJIOTUH IS
parroHaIEHOTO
MIPUPOIOTIOE30BAHUS.




XHUMHUUYECKUI COCTaB
nu CTpOGHI/Ie KIICTKHU

bubnuoreka [JOK
https://m.edsoo0.ru/7f41c292

YMEHHE BBIJCIIATh
CYLIECTBECHHbIE
pU3HAKU BHUPYCOB,
KJIETOK MPOKapuoT U
9YKapuoT,
OJITHOKJIETOYHBIX "
MHOTOKJIETOYHBIX
OpPTaHHU3MOB;

yMeHHue
BBINOJIHATh
nabopaTopHbIe U
IpaKTHYeCKue paboThl,
coOiroaaTh rpaBuiia Mpu
paboTe ¢ yueOHBIM U
1a00paTOpHBIM
000pyI0BaHNEM;

yMEHHE CO3/1aBaTh
cOOCTBEHHbBIE
IIMCBbMCHHBIC 1 YCTHI)Ie
coobIenus, 00o01as

OMOJIOTUYECKYIO
nHdopmanmio u3
HECKOJIbKUX
VCTOYHHKOB, TPaMOTHO
UCIIOJIb30BATh

MOHSATUUHBIA  ammapar
Ouosoruu.

TeKyIIast
(Temarnueckasi)
pabora;

YCTHBIN
OI1poC;

MTMCbMEHHBIN
OI1poC;

MPaKTUYecKast
paborta.

KusHeneareapbHOCTE

but6mmoreka [JOK

YMCHUE BBIACIIATD

TeKymas



https://m.edsoo.ru/7f41c292

KJIETKH https://m.eds00.ru/7f41c292| cymecrBeHHbie (TemaTtHueckas)

PU3HAKU BUPYCOB, | paboTa;

KJICTOK MPOKapHOT | YCTHBII

9YKapHOT, o1poc;

OJTHOKJICTOYHBIX u IMCEMEHHEIA

MHOTI'OKJICTOYHBIX oIpoc.

OpPraHU3MOB,

0COOCHHOCTHU

IPOIIECCOB: oOMeHa

BEILIECTB u

NIPEBpaICHHs] SHEPTHH B

KJIeTke, (oTocHHTE3a,

IUIACTUYECKOTO u

HEPreTUYECKOTO

oOMeHa, XeMOCHHTE3a.

YMEHHE BBIJICTISITh TeKyLIas

0COOCHHOCTHU (TemaTuveckasi)

IPOLIECCOB: MHUTO3a, | paboTa;

Meno3a, YCTHBIH

OILTIO/IOTBOPEHHH, OIpoc;
PazmHOxeHue u PasMHOCHI, IHCEMEHHEIA
WHIUBUyaTbHOE bu6mmoreka [JOK MHABIIYIILHOTO orpoc;
pasBuTHE https://m.edsoo.ru/7f41c292| Poorr v OPTAMIBNMA | mpaktireckas

(oHTOTCHE3); pabora.
OpPraHu3MOB

YyMEHUE  peliaTh
3J€MEHTapHbIE
reHeTUYEeCKHE 3a/1a4u Ha
MOHO- U JUTHOPUIHOE
CKpelIMBaHUE,



https://m.edsoo.ru/7f41c292
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CIICTIIICHHOE
HacJe/I0BaHue,
COCTaBIISITh CXEMBI
MOHOTHOPHUTHOTO
CKpEIIUBAHUS TUTSE
npeacKa3aHus
HaCIICIOBaHHS
NIPU3HAKOB y
OpPTaHHU3MOB;

yMEHHUE
BBITIOJIHATH
nabopaTopHbIE u
NpakTUYECKHe pPabOThI,
coOJIrOIaTh MPaBHJIA TIPH
pabote ¢ yueOHbIM U
1a00paTOPHBIM
o0opynoBaHueM;

yMEHHE
KPUTHYCCKH OICHUBATH
U HUHTEPIIPETUPOBATH
UHpOpMaIINIO
OHMOJIOrNYECKOro
CoJIepKaHus,
BKJTIOYAIOLIYIO
TNICEBAOHAYYHBIC 3HAHUS
u3 pa3TMIHBIX
HWCTOYHUKOB  (CpeacTBa
MaccoBOi MH(pOpMAaIUH,
HAYYHO-TIOMYJISIPHBIC




MaTepuaibl), ITHYECKHUE
aCIeKThl COBPEMEHHBIX

HCCIEN0BaHUN B
OMOJIOTUH,  MEIUIIMHE,
OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh
COOCTBCHHEIC
MUCHbMEHHBIC U YCTHBIC
cooOI1IeHnsA, 00o00Ias

OHOJIOTUYECKYIO
UH(POPMAIIHIO u3
HECKOJIBKUX
UCTOYHUKOB, TPaMOTHO
UCIIOJIb30BATh

NOHATUMHBIA  ammapar
Ouosioruu.

Hacnencrsennocts u
W3MEHUYHUBOCTh
OpraHu3MOB

1.5

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c292

YMEHHME  pelarhb
JJIEMEHTapHbIE
TEHETUYECKUE 3a7]a4l Ha
MOHO- U JUTHOPUIHOE
CKpeIlMBaHUE,
CLIETUIEHHOE
HacJIEJJOBaHHUE,
COCTaBJISITh CXEMBbI
MOHOTHOPHUIHOTO
CKpEIMBAHUSA TUTSE
IpeCKa3aHus
HacJeI0BaHUs
IIPU3HAKOB y

TeKyIas
(TemaTtnueckasi)
pabora;

YCTHBIN
OT1poC;

MUCHbMEHHBIN
OT1poC;

MpaKTUIecKas
pabora.



https://m.edsoo.ru/7f41c292

OpraHU3MOB;

yMEHHUE
BBITIOJIHATH
naboparopHbIe u
NpakTUYeCKHe pPabOThI,
coOJIro1aTh MpaBwJIa MPH
pabote ¢ yueOHbIM U
1a00paTOPHBIM
000pyI0BaHUEM;

yMEHHue
KPUTUYECKH OLIEHUBATh
U UHTEPIPETUPOBATD
UH(POPMAIIHIO
OHMOJIOrNYECKOro
coJiepKaHus,
BKJTIOYAIOLIYIO
TICEB/IOHAYYHBIC 3HAHUS
u3 Pa3INIHBIX
UCTOYHUKOB (cpenacTBa
MaccoBOW MH(popMaluy,
HAy4YHO-TIONYJISIPHBIC
MaTepuabl), STHYECKHUE
aCIeKThl COBPEMEHHBIX

HCCIICIOBaHUM B
OHOJNIOTHH,  MEIUIIMHE,
OMOTEXHOJIOTHH,

YMEHHE CO3/IaBaTh
COOCTBEHHEBIE




IIMCBbMCHHBIC 1 YCTHBIG
coobOienus, 00o0mas

OMOJIOTHYECKYIO
nHpopMaIuo u3
HECKOJIBKUX
UCTOYHUKOB, TPaMOTHO
UCIIOJIb30BaTh

TMOHATUWHBIA  anmapar
Ouosoruu.

Cenexuus
opranu3MoB. OCHOBBI
OMOTEXHOJIOTUH

bu6nunorexa [JOK
https://m.edsoo.ru/7f41c292

yMEHUE TPUMEHSTh
MOJTy4YeHHBIEC 3HAHUS JUIS
00BACHEHUS
OMOJIOrMYECKHUX
MIPOLIECCOB U SIBJICHUM,
JUTS TIPUHSTHS
MPaKTUYECKHUX PEIICHUI
B TIOBCEJIHEBHOM KH3HH
C IIeNIbI0 00eCIIeUeHHS
0e30IMaCHOCTH CBOETO
310POBBS U 3/10POBbS
OKPYKaIOIIMX JIFOAEH,
cOOJTI0IeHUST HOPM
TPAMOTHOTI'O MOBEICHUS
B OKPY’KaIOIIEH
NPUPOIHOI cpere,
MIOHUMAaHUeE
HEO00X0IMMOCTH
HCIIOIb30BaHUS
JOCTHKEHUI
COBPEMEHHOU OMOTIOTHI

TeKyIas
(TemaTrueckasi)
pabora;

YCTHBIN
OI1poC;

MMACbMEHHBIN

OIpoc.



https://m.edsoo.ru/7f41c292

1 OMOTEXHOJIOTUHN IS
paIMoOHaILHOTO
HIPUPOIOTIOIB30BAHHS;

YMEHHE KPUTUICCKU
OIICHHUBAThH U
UHTEPIIPETUPOBATD
nHpopMaIuo
OMOJIOTHYECKOTO
COJICpXKaHUs,
BKJTIOYAIOLTYIO
NICEBJOHAYYHbIC 3HAHUS
U3 Pa3IMYHBIX
HMCTOYHHUKOB (CpeaCcTBa
MaccoBoi uHbopMaIuy,
HAyYHO-TIOMYJISIPHBIE
MaTepuabl), STUYECKHUE
ACTICKTBhI COBPEMEHHBIX
HCCIIEIOBAHUH B
OMOJIOTUH, METUITNHE,
OHMOTEXHOJIOTHM;

YMEHHE CO3/IaBaTh
COOCTBEHHBIE
MUCHhMEHHBIC U YCTHBIC
co00I1IeHusA, 00001Iast
OMOJIOTHYECKYIO
UHPOPMALIUIO U3
HECKOJIBKUX
HMCTOYHUKOB, TPAMOTHO
UCIIOJTb30BaTh




MOHSATUIHBIN arapar
Ouosoruu.

PesepBHOE Bpemsi.

O06001menue u
MTOBTOPEHUE T10
Temam Kypca 10
KJacca.

bu6nunorexa [JOK
https://m.edsoo.ru/7f41c292

YMEHHUE KPUTUYECKH
OIICHHUBATh U
WHTEPIPETUPOBATH
UHPOPMAIINIO
OHOJIOTHYECKOTO
COJICpXKaHUs,
BKJTIOYAIOLTYIO
TICEBJOHAYYHBIC 3HAHUS
U3 Pa3IMYHBIX
HMCTOYHHMKOB (CpeaCcTBa
MaccoBO# HHGpOpMaIUH,
HAYYHO-TIOMYJISIPHBIC
MaTepuabl), STUYECKHUE
ACTIEKThI COBPEMEHHBIX
HCCJIeIOBaHUM B
OMOJIOrH, MEAULIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/IaBaTh
cOOCTBEHHBIE
MUCHhMEHHBIC U YCTHBIC
co00I11IeHns, 0000I111ast
OMOJIOTHYECKYIO
nHpopManuIo u3
HECKOJIBKUX
UCTOYHUKOB, TPAMOTHO
UCIIONIb30BaTh
MOHATHITHBIN anmapar

TeKyIIast
(TemaTrrueckasi)
pabora;
YCTHBII
OI1poC;
MUCHbMEHHBIN
oIpocC.
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OUOJIOTUH.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne /i P Kontpoabnbl | Ilpakrtnyeckn (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
e paboThbl e padoThl
pecypchl
bubmuoreka [JOK
1 1
JBOMOUHOHHAS BHOTOrHA o https://m.edsoo.ru/7f41cc74
5 Bo3HHUKHOBEHHME U pa3BUTHE )KU3HU HA 9 05 bubnnoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3MEI H OKpYKaioLas Cpeaa > https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo0riecTBa M 3KOJIOTUIECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
but6mmoreka [JOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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