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IHHOACHUTEJIBHAS 3AIINCKA

I[Tpu pa3paboTke MporpaMMsl MO0 OMOIOTHU TEOPETHYECKYIO OCHOBY JJIsl ONPE/ICICHUS TOAX00B K
¢dbopMHpOBaHMIO coAepKaHUs ydeOHOro mpeaMeTa «buonorus» COCTaBWIM: KOHLENTyaJbHBIC
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIEHHOCTH IENEH, COAEp)KaHWs, Pe3yqbTaToB OOydYEHHS U
TpeOOBaHMII K YPOBHIO TOATOTOBKH BBITYCKHHUKOB, MOJOXEHHS 00 OOmMX IeNnsAX W MPHHIUIAX,
XapaKTepU3YIOLINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpefHero odmero obOpazoBanus B Poccuiickoit
Oenepanyn, a TaKXKe MOJOKEHU O crieruduKe ONOIOTHH, e€ 3HAYCHIH B TIO3HAHWH JKUBOH MPHUPOJIBI U
o0ecrie4eHnn CYIIEeCTBOBAaHUS deioBedeckoro ooOmecTBa. COTNIaCHO HA3BaHHBIM  ITOJIOKEHUSM,
ompeJiesieHbl OCHOBHBIE (DYHKIIMH IPOTPaMMBbI 10 OMOJIOTHH | €€ CTPYKTYpa.

[IporpaMma 1o Ouonormu JaéT TpPEACTaBICHHE O ILEsAX, 00 oOmiel crpaTeruut OOydeHHs,
BOCTIIHTAHUSI W Pa3BUTHS OOYYAIOMIMXCS CpeNCTBAMH ydeOHOro mpeamera «buonorusy, ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJIEpKaHUE, €ro CTPYKTYpY, paclpelefieHHe Mo pasfeiaM U TeMaw,
PEKOMEHIyeMYI0 TIOCJIEA0BaTEeIbHOCTh M3Y4YeHHUs] y4eOHOro MaTepHuaja C y4ETOM MEXNpPEAMETHBIX U
BHYTPUTIIPEIMETHBIX CBSI3€H, JIOTHKKM OOpPa30BaTENBHOTO TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B mporpamme 1o OHONOTHH TakXe YYHUTBHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JTMYHOCTHBIM,
MeTanpeAMETHBIM U TMPEAMETHBIM pe3ylibTaTaM oOydeHHs B (DOPMHPOBAaHWN OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENIFHOW  JIEATENIFHOCTH/yUYeOHBIX NIEHCTBHA OOYYarOIIUXCsl TI0 OCBOSHHUIO COJEPIKaHUS
OHMOJIOTNYECKOro 00pa3oBaHusI.

B mporpamme mo Owonormm (10-11 kmaccel, 0a30BbIi ypOBEHb) pEANINW30BaH TMPHHLUI
MIPEeMCTBEHHOCTH B U3yYEeHUN OMOJOTHH, OJaronaps 4emy B Hell MpocMaTpHUBaeTCs HANPaBIEHHOCTh HA
pa3BuTUC 3HaHPII>i, CBA3aHHBIX C (I)OpMI/IpOBaHI/IeM C€CTCCTBCHHO-HAYUYHOI'0 MHPOBO33PCHHUA, ICHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, MPEACTaBICHUH O 3I0pOBOM 00pasze KHM3HU U
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupomaHoil cpeme. [loatomy Hapsgy ¢ u3ydeHHEM
0011e0MOIOTHYECKIX TEOPHiA, a TAK)Ke 3HAHWH O CTPOSHHH XKUBBIX CHCTEM Pa3HOTO PaHTa W CYITHOCTH
OCHOBHBIX IMPOTCKAOIIHUX B HHUX IMIPOHECCOB B IporpamMme II0 6I/IOJ'IOI‘I/II/I YACJICHO BHHMAaHHUC
HCIIOJIb30BAHUIO IMOJTYYCHHBIX 3HaHUU B HOBCCZ[HGBHOﬁ JKM3HU I pCHICHUA IMMPUKIIAAHBIX 3ada4, B TOM
yuclie:  MPO(HMIAKTUKKA  HACIEACTBEHHBIX  3a00JN€BaHWN  YEOBEKa,  MEIHKO-TEHETHYECKOTO
KOHCYJIFTUPOBaHUS, OOOCHOBAaHHUSI JKOJIOTMYECKH IeNeCOO0Pa3HOro IOBEJACHUST B  OKpYKaloIIeH
IIPUPOJHON Cpelie, aHAIN3a BIUSHUAS X03MCTBEHHON NESATEIBHOCTH YEJIOBEKA HA COCTOSHUE IPUPOIHBIX
Y UCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHHE BHUMAHUS K NPUKIATHON HapaBIEHHOCTH y4eOHOro mpeamera
«buonorus» TPONUKTOBAHO HEOOXOMUMOCTHIO OOECIIeUeHHsI YCIOBHW ISl pEIIeHUs OJHOW U3
aKTyaJbHBIX 3aJ]ad IIKOJIBHOTO OMONIOTHYEcKOro 00pa3oBaHmsi, KOTOpas mpejmnoiaraetT GopMupoBaHue y
0o0ydJalImmxcs CIIOCOOHOCTH  aalTUPOBaThC K  HM3MEHEHUSM JTUHAMHYHO  Pa3BHBAIOIIETOCS
COBPEMEHHOTO MUpA.

Buonorust Ha ypoBHE cpeaHero oomero o0pa3oBaHus 3aHUMAaeT BaykHOe MecTo. OHa obecrieunBacT
¢dopMmupoBaHKe y 0OydalOmUXCs MPEACTABICHUI O HaydYHOW KapTHHE MHUpa, paciiupseT W o0oO0IaeTt
3HaHHA O JKMBOH TpHpOJie, € OTIMYHUTENbHBIX NMPU3HAKAX — YPOBHEBOW OpPraHW3allid W JBOJIOIVH,
co3maT ycIoBHs JUIS: TIO3HAHHWS 3aKOHOB JKMBOH TIPUPOABL, (OPMHUPOBaHUS (QYHKIMOHATBEHON
TPaMOTHOCTH, HaBBIKOB 37I0POBOTO M 0€30MIAaCHOTO 00pa3a KHU3HH, HKOJOTHYECKOTO MBIILIICHHS,
[IEHHOCTHOT'O OTHOIIIEHUS K )KHBOH MPUPOJE U YETIOBEKY.

Bonbioe 3HaueHNE OMOJIOTHS MMEET TaKKe JUIS PEIIeHHs] BOCTUTATEIBHBIX U Pa3BUBAIOIINX 33724
cpenHero ooOmero oOpa3oBaHMs, COIUAIM3ANUK OOydarommxcs. V3ydeHue Ouojioruu obOecrieunBaeT
yCIIOBUS Ui OPMHUPOBAHUS MHTEIUIEKTYyaTbHBIX, KOMMYHHUKAIIMOHHBIX W WH(GOPMAIIOHHBIX HaBBIKOB,
3CTETUYECKON KYJIBTYpPBI, CIIOCOOCTBYET MHTErpanyy OMOJIOTHYECKUX 3HAHHWH C MPEICTAaBICHUSIMH W3
JPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMmera «BHOJIOTHS» COCTaBHIM OCHOBY ISl OINPEJCNICHHs MOJXOJIOB K
0TOOPY U CTPYKTYPUPOBAHHUIO €0 COAEPIKaHUs, MPEACTaBIEHHOIO B IPOrpaMMe 1o OHOJIOTHH.

Ot6op conepkanus ydeOHOrOo TpenMera «bmosjorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3HIIUI KyJIBTypOCOOOPa3HOTO MOJIX0/a, B COOTBETCTBUH C KOTOPHIM 00yYaromuecs JA0JDKHBI OCBOUTh
3HaHUS U yMEHHs, 3HauuMble A (GopMupoBaHusl OOWIEH KyNbTYpBl, ONPENEIIONINE aJeKBaTHOE
MIOBEJICHUE YEJIOBEKa B OKpY’Kalolledl MPUPOJHOM cpene, BOCTpeOOBaHHBIE B IMOBCEAHEBHOW >KM3HU H
MPaKTUIECKOH JesTenbHocTH. Oco00e MEcTo B 3TOM cUCTeMe 3HAHWH 3aHUMAFOT JJIEMEHTHI COJICPIKAHMS,
KOTOPBIE CIIY’KaT OCHOBOH JuIsi (DOPMHUPOBAaHHUS MPEACTABICHHA O COBPEMEHHON €CTECTBEHHO-HAYYHOU



KapTHHE MUPA U [IEHHOCTHBIX OPHEHTAIUAX JTMYHOCTH, CITIOCOOCTBYIOIIMX T'yMaHU3allUH OUOJIOTHIECKOTO
obOpazoBaHws.

CTpyKTypHpOBaHHUE COEpX aHUs yueOHOro MaTepraia B IporpaMMe o OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM TPUOPUTETHOTO 3HAYCHUS 3HAHWUH 00 OTIMYUTEIBHBIX OCOOCHHOCTSX JKUBOHN MPHPOJIBI, O €
YPOBHEBOI OpraHHM3alliil W SBOJIIONUH. B COOTBETCTBUH C 3TUM B CTPYKType y4eOHOro Ipeamera
«buonorusy BhIIEIEHBI CIIEAYIOIINE COIepKaTeIbHbIe THHUU: «bronorus kak Hayka. MeToIbl HAyYHOTO
no3HaHus», «Kierka kak Ouonormueckas cucreMay», «OpraHu3M Kak OHOJIOTHYECKas CHUCTEMay,
«CrcreMa W MHOTOOOpa3He OPraHUYECKOTO MHPa», «IBOJIONUS KHUBOW MPUPOIBD», «IKOCHCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCTH.

Llens wusydeHust ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJCHHUE
00y4YarOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAILHOW OpraHU3aIlMK KUBBIX CUCTEM Pa3HOI0 paHra
U MPHOOpETeHUE YMEHUI UCIOJIb30BaTh 3TH 3HAHUS JIJISI TPAMOTHBIX JACHCTBHI B OTHOIICHHH OOBEKTOB
JKUBOW MPHUPOJIBI U PEUICHHS PA3IMYHBIX KUZHEHHBIX MTPOOIICM.

Hoctmxkenne 1enu wu3ydeHus ydyeOHOro mpenmera «buonorusy» Ha 0a30BOM  YpPOBHE
obecrieurBaeTCsl pelieHUEM CIICIYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBI 3HAHWH O OWOJOTMYECKHX TEOPHSAX, YUYCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpPaBUiIaX, CIYKalluX OCHOBOHM aJsi ()OPMHPOBAHHS TMPEICTABICHUN O
€CTECTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAay4HOTO IMO3HAHUS, CTPOCHUH, MHOr000pasuu W
0COOCHHOCTSIX HBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOIIUXCSA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHN;

dbopMupoBaHue y OOyYalONIMXCS IO3HABATCIBHBIX, WHTCIUIGKTYAIbHBIX M  TBOPYECKUX
CIOCOOHOCTEH B Mpolecce aHaNN3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TISAAOB, UACH U
IMOAXO0A0B K U3YUYCHUIO KMBBIX CUCTEM PAa3HOI'0 YPOBHA OpraHrU3aliuu;

CTaHOBIIeHHE Yy OOyd4arommxcsi oOmed KyJIbTypbl, (QYHKIMOHAJIBHOM T'PAaMOTHOCTH, pPa3BUTHE
YMEHUH OOBSACHSTH U OIICHUBATh SBJICHUS OKPYKAFOIIET0 MUPA KUBOM MPUPOILI HA OCHOBAHHH 3HAHUHA U
OTBITA, MOJYYCHHBIX MPH U3yUYCHUN OUOIIOTHH;

(dhopMupoBaHue y 00y4YaIONIMXCsS YMEHUI WILTIOCTPUPOBATh 3HAUYCHUE OMOJIOTHYCCKHUX 3HAHUHU B
HpaKTH‘ICCKOfI ACATCIBHOCTH YCJIOBCKA, PAa3BUTHMU COBPEMCHHBIX MCIUIIMHCKUX TEXHOJIOTHH |
arpoONOTEXHOJIOTHIA;

BOCIIMTAaHHEC Y6C)K,I[éHHOCTI/I B BO3MOKHOCTHU MMO3HAHUS YEJOBEKOM JKHUBOM IMpUpOabI,
HEOOXOMUMOCTH OEepeKHOT0 OTHOUICHUS K HeW, COONIOJeHHsT STHYECKMX HOPM MpPU TMPOBEACHUH
OHMOJIOTUYECKUX UCCIICIOBAHHIA;

OCO3HAHHUE ICHHOCTH OUOJIOTMYCCKUX 3HAHUI JUISI TOBBIIICHHUS YPOBHSI SKOJIIOTHUECKON KYJIbTYPBI,
JUTsE (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHWW W yMEHUH B TIOBCEJAHEBHOW IKHM3HU JUIS OICHKH
MOCJIEJCTBUN CBOEH MESATENBHOCTH TI0 OTHOIICHUIO K OKPYXKAIoMIeH cpesie, COOCTBEHHOMY 37I0POBBIO,
000cHOBaHUE U COOMIOIeHE Mep TPO(MITAKTHKHY 32a00JIeBaHNH.

B cucreme cpenHero obmiero oopaszopanus «bruonorusy, nzydaemasi Ha 6a30BOM ypOBHE, SIBIISIETCS
0053aTeILHBIM YYeOHBIM MTPEMETOM, BXOIAIIMM B COCTAB MPEAMETHOM 001acTi « EcTeCTBEeHHO-HAYYHbIC
MPEMETHD».

st u3ydeHus OHOJOrMM Ha 0a30BOM YPOBHE CpeIHEro o0iero oOpa3oBaHHs OTBOAMTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henmenmio), B 11 kimacce — 34 gaca (1 gac B HeeIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorusi Kak HayKa.

bruonorust kak Hayka. CBs3p Ouonoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTEeCTBEHHBIMU HayKaMH, Qpriocoduelt, STUKOH, 3CTETUKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBPEMEHHON Hay4HOU KapTHHbI Mupa. CrucremMa OMOJIOTHYECKUX HAYK.

Metoapl mNO3HaHUS KMBOM Hpupoabl (HaOJIOAEHHE, HKCIEPUMEHT, OIHMCAaHUE, H3MEpEHHE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKas 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

Tloptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbnos, Ix. Yorcon u ®@. Kpuxk.

Tabnuiel U cxeMbl: «MeToAbI TO3HAHUS KUBOW TIPUPOIBD».

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

IIpakTudaeckas paboraNe 1. «/Mcrmonp30BaHNe Pa3IUYHBIX METOIOB MIPH MU3YUEHHH OHOIOTHIECKHIX
00BEKTOBY.

Tema 2. ’KuBble cucTeMBbI M UX OPraHu3anms.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT W3ydeHus Omosoruu. OTINYre KUBBIX CHUCTEM OT
HEOPraHU4YeCKOH MPUPOIBI.

CpoiicTBa OMocucTeM M UX pa3HOoOpaszue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISILIHOHHO-BUI0BOM, 3KOCHCTEMHBII
(6buoreonieHOTHYECKHH ), OOC(HEPHBII.
JdemoHcTpanuu:

Tabnuiet U cxembl: «OCHOBHBIC TIPU3HAKH KU3HI», «Y POBHU OPraHU3aIIH )KUBOU MTPUPOABI».

O6opynosanue: Mmoaenb monekysl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUIN COCTaB KJIETKA. XUMUYECKHUE JIEMEHTBI: MAaKpO3JIEMEHTHI, MUKPO3JIEMEHThI. Bosia
MUHEpaJIbHbIE BEIECTRA.

OyHKIMH BOABI 1 MUHEPAIbHBIX BEIIeCTB B KieTke. [loamep:kanue ocMoTH4eckoro Oananca.

benku. CoctaB u crpoeHne OenIKOB. AMHHOKHCIOTHI — MOHOMepbl OenkoB. HesameHumble u
3aMEHHMbIE aMUHOKHCIOTHl. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYIbI
(mepBuyHasi, BTOpHWYHAs, TPETHUYHAs W UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBA OEIKOB.
buonornueckue GpyHKINU OEIKOB.

®depMeHThI — OnoJioruueckue karanu3aropbl. CTpoeHre hepMeHTa: aKTUBHBIN IIEHTP, CyOcTpaTHas
cneruaHocts. Kopepmentsl. Buramuasl. OTimunst pepMeHTOB OT HEOPTAaHUYECKHUX KaTalln3aTOPOB.

YrieBoapl: MoHOcaxapuabl (TIIFOKO3a, pubo3a W Je30kcupubo3a), AMcaxapuabl (caxaposa,
JIAKTO3a) W MoJIMcaxapuabl (Kpaxmal, TIUKOTeH, 1eJUTiono3a). buoigorndeckrue GpyHKIMH yTIIEBOIOB.

Jlurmmuper:  Tpurmuuepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THAPOGOOHBIE CBOMCTBA.
buonornueckne ¢yHknun JmnuaoB. CpaBHEHHE YIIIEBOIOB, OENKOB M JIMIMAOB KaK HMCTOYHUKOB
SHEPTUH.

Hyxnennoswsie kucinotel: JJHK u PHK. Hyxmeotuasl — MOHOMEpHI HYKJIECHHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n pyHKIum.

HuTonorus — Hayka o kierke. KiierouHast Teopust — mpuMep B3anMOICHUCTBUS UeH U (aKTOB B
HAayYHOM MO3HAHUU. METO/bl U3YUEeHHS KIETKH.

Knetka xak memoctHas sxwuBas cucrtema. OOIWe NpPU3HAKA KIETOK: 3aMKHYTash HapyKHas
memOpana, moniekyJsl JJHK kak renetuueckuii anmapar, cuctemMa cuHTe3a Oernka.

Tumel  KJIETOK:  dyKapHoTH4YecKas ¥ npokapuoTwueckas. OcoOEHHOCTH  CTpPOeHHS
MPOKApPUOTHIECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHE SYKAPHOTHUSCKOW KIICTKH.
OCHOBHBIE OTJINYHS PACTUTEIHHOMN, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepxXHOCTHBIE CTPYKTYPBl KIIETOK — KIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (YHKIHH.
[TnasmaTrueckas meMOpana, e€ cBoiicTBa u GyHkiuu. [luromnasma u eé opranoupl. OTHOMEMOpPaHHBIC
opra"ouas! kietku: OIIC, ammapar I'onbmxu, sim3ocoMbl. I1omyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHIpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHAPUI U tnacTul. Bunel mnactun. HememOpanHbie
OpraHOWABI KIIETKH: PHUOOCOMBI, KJIETOYHBIM WEHTP, LEHTPUOIH, PECHUYKH, XKIyTHKH. DyHKINU
OpraHoOWAOB KJIETKH. BrimroueHus.



SAnpo — perynaropHblii neHTp kieTku. CTpoeHue spa: sepHas 000j04YKa, KapHoIula3Ma,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknun, K. M. bap.

Huarpammsel: «Pacnpenenenne XMMHUECKUX 3JIEMEHTOB B HEKMBOH Npupoje», «Pacmpenenenne
XUMHYECKHX JIEMEHTOB B )KMBOM IIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabnnna XUMUYECKUX 3JI€MEHTOBY», «CTpOEGHHE MOJIEKYJIbI
Bonbl», «bruocuntes Oenka», «CtpoeHne mosekynsl Oenka», «Ctpoenue (epmenTtay, «HyknenHoBble
kucnotel. JATHK», «Crpoenne monexkynsl AT®», «CtpoeHne sykapuoTHYeCKOW KIETKH», «CTpoeHue
JKUBOTHON KJeTKn», «CTpoeHHe pacTUTEeNbHON KieTKu», «CTpoeHHe NPOKApUOTHYECKON KIIETKWY,
«Ctpoenue aapa KIETKH», «YTIeBOAbD, «JIumuasn.

O0bopynoBaHue: CBETOBOM MHKPOCKOII, 000pyI0BaHUE ISl TPOBEACHHS HAOMIOACHU, N3MEPEHUH,
9KCIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble H MPaKTHYEeCKHE PA0OTHI:

Jlaboparophas padota Ne 1. «M3ydeHne KaTaqUTUYECKOH aKTHBHOCTH (HEPMEHTOB (Ha MpuUMepe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHnas pabota Ne 2. «/3y4ueHne CTpOeHHS KIETOK PACTEHUH, )KUBOTHBIX W OaKTEpPHH MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax 1 ux OMUCaHUE).

TeMma 4. ’KusHeneaTeIbHOCTH KJIECTKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IIACTHYCCKUH OOMEH) W AUCCHUMUIISITIS
(3HEpreTuyeckuii OOMEH) — JIBE€ CTOPOHBI €IUHOIO IMpolecca MeTaboau3Ma. Polib 3aKOHOB COXpaHEHUs
BEIICCTB U DHEPTUH B TOHUMaHUH METa00IH3MA.

Tumnsl oOMeHa BemecTB: aBTOTPOQHBIN U retepoTpodubrii. Pors GpepMeHTOB B 0OMEHE BEHIeCTB U
NPEBPALICHUN SHEPTHU B KIICTKE.

®otocunres. CretoBast U TeMHOBas (asbl horocunTe3a. Peaknmu gortocunresa. dddekTuBHOCTD
¢dorocunTesa. 3HayeHue HoTocuHTE3a AJIs )KU3HU Ha 3emute. BiusiHue ycinoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTE3upyIone OakTepuu. 3HaUeHHEe XeMOCHHTE3a JJ1s )KU3HU Ha 3eMiie.

OHepreTudeckuii oOMEeH B KIETKe. PaclieruieHue BemecTB, BBIICICHHUE U aKKyMYJIHPOBaHHE
SHEPTUH B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nmukonus. bposkenune u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KieTouyHoe nwixaHue. OxuciaurensHoe (ocdopunmpoBanue. ODddexkTuBHOCTH
JHEPreTUUECKOro 0OMeHa.

Peaknum marpuunoro cuHTe3a. ['eHernueckas uHpopmanms u JJHK. Peanuzamms rermerndeckoit
nHpOpMaIUK B KJIeTKe. | eHeTHYecKknii Kol M ero cBoicTBa. TpaHckpunmus — MaTpuyuHblid cuHTe3 PHK.
Tpancnsus — OuocuHTe3 Oenka. Dtanbl TpaHchsmuu. KogupoBanue aMuHOKUCIOT. Ponb pubocom B
O6mocuHTe3e Oenka.

Heknerounsle dopmbr xm3Hn — BUpychl. Mcropus otkpbitust BupycoB (JI. M. VBanoBckwuit).
OCOoOCHHOCTH CTPOCHUS M KU3HEHHOTO IIMKJIa BUPYCcoB. bakrepuodaru. bone3nn pacteHni, )KUBOTHBIX U
4enoBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummynonedunura genoseka (BUY) — Bo30ynutens CITNda.
OOparHast TpaHCKpHIILMS, peBepraza M uHTerpasza. llpodunakTuka pacnpocTpaHEHHsS BHPYCHBIX
3a0oseBaHuU.

JdemoHcTpanuu:

Ioptpetsi: H. K. Konbuos, J. Y. Banosckuit, K. A. Tumupsses.

Tabmurer 1 cxembl: «Tunbsl nUTaHus», «Metabomu3my, «MUTOXOHIPHSD», «DHEPTEeTHUECKUH
o0Men», «Xioporutact», «Porocunres», «Crpoerue JJHK», «CtpoeHue u QyHKIIMOHUPOBAHUE T'eHAY,
«CuHre3 Oenkay, «[eHeTnueckuii koa», «Bupyce», «bakrepnodarm», «CTpoeHre M KU3HEHHBIA ITAKI
Bupyca CIIM/a, Gakteprodaray, «Perumkamus JHK».

O6opynoBanue: mojenu-amuinkanuu «Y asoenne JJHK u Tpanckpunmms», «buocunTe3 Oenkay,
«Ctpoenue KIeTKn», Mojienb cTpykTypsr JTHK.

Tema 5. Pa3mHoMxkeHHe M HHANBHAYATbHOE PA3BUTHE OPraHU3MOB.

Knerounsiii nukim, wim sxu3HeHHbIN MK Ki1eTkd. MaTepdasa n mutos. Ilpoueccel, npoTekaroniue
B uHTep(haze. Perumkanus — peakiust marpuuHoro cuate3a JJHK. Crpoenune xpomocoM. XpoMOCOMHBIN



Habop — KapHOTHUI. JIMTUTONIHBIN U TaIJIONIHBIN XpOMOCOMHEIE HAOOPEL. XpoMmaTuabl. L{uTomormaeckue
OCHOBBI Pa3MHOXKECHMSI 1 HHAUBUYAJIbHOTO PA3BUTUS OPraHU3MOB.

Henenue knetku — muto3. Cragum mutoza. [Iporeccsl, mpoucxonasdiiue Ha pas3HbIX CTaAMSIX
MuTO3a. bronornyeckuit cMpica MuTO3A.

[IporpamMmmupyemast THOENb KISTKH — allomnTo3.

@DopMBI pa3MHOXKEHHsI OpraHM3MOB: Oecrojioe W ToJoBoe. Buapl Oecrosoro pa3MHOKEHUS:
JelieHHe HaaBOe, MOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOoOOpa3oBaHHe, BETETAaTUBHOE
pa3MHOXkeHue. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAYEHUE JJIS CENEKLUU.

[TommoBoe pa3MHOXEHHE, €T0 OTIINYHS OT OECIOI0TO.

Meiio3. Craauu Meiiosa. Ilponecchl, npoucxoasamue Ha ctaausx Merosa. [loBegenne xpomocom B
Mmeiiose. Kpoccunrosep. buonornueckuii cMpica 1 3HaueHHE MeHo3a.

l'amerorenes — mpomecc 0Opa3OBaHHS TOJOBBIX KIETOK Yy JKHUBOTHBIX. llonOBBIE >Kene3bl:
CEMEHHUKH U sMUHUKH. OOpa30BaHNe U pa3BUTHE TIOJOBBIX KJIETOK — FaMeT (CIIepMaTo30u 1, SIHIEKIIeTKA)
— cmepMatoreHe3 W oBoreHe3. (OcOOGHHOCTH CTpOEHHs SHIEKIETOK M  CIHepMaTO30H[OB.
OmnonotBopenue. [lapreHorenes.

WunuBuayansHOe pa3BuTHe (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (IMOpHOTreHe3). DTambl
SMOPHOHANILHOTO PAa3BUTUS y TIO3BOHOYHBIX JKHBOTHBIX: JpOOJIGHWE, TacTpyJsius, OpPTaHOTCHE3.
[loctomMOproHanpHOE  pa3BUTHE. THWIBI  MOCTIMOPHOHAILHOTO  Pa3BUTHA: TPSAMOE,  HEMpSIMOe
(mmumHOYHOE). BrimsiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BEI3BIBATH BPOXKIEHHBIE
ypOACTBa.

Poct u pasButue pacteHuil. OHTOreHe3 ILIBETKOBOTO pACTEHHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuuer u cxembl: «DOpMBI pa3sMHOXKECHHSI OPTaHU3MOBY», «J[BoiiHOE OIIOJOTBOpPEHUE Y
IBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXXEHHE pacTeHWiD», «/lemenne KiIeTku OakTepuin,
«CrpoeHHe TOJIOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KieTounslil nukim», «Permukanus JTHK»,
«Mutos», «Meio3», «IIpsmoe U HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKOIUTAOIINX U YEIOBEKaY,
«OCHOBHBIE CTa/IUU OHTOTEHE3a.

OGopynoBaHHe:  MHKPOCKOII,  MHUKporpemnapaTsl  «CrepMaro30ousl  MIIEKOIHTAIOIETOY,
«Slinexnerka MiexonuTaromero», «KapuokmHe3 B KIETKaX KOpelIka JIyKa», MarHUTHas MOJENb-
amuikanus «/lenenue kinerkm», moaens JJHK, Mmonens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Jlaboparophas padora Ne 3. «Habmroerre MUTO3a B KJIIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax».

Jlaboparopnass pabora Ne 4. «/M3yueHwe CTpOeHUS TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTH OPraHM3MOB.

[Mpeamer u 3amaun reHeTHKH. VIcTOpust pa3BUTHS T€HETUKU. POJb MUTOJIOTMU U SMOPHOJIOTUN B
CTaHOBJICHHH TEHETHKH. BKIIaj pOCCHICKMX W 3apyOeKHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeToMbl
TeHETHKH  (THOPWIONIOTHUECKUM, UTOTEHETHYECKUH, MOJNEeKYyJsIpHO-TeHeTndeckuid). OCHOBHBIE
TeHETUYECKHEe MOHATHA. | eHeThUecKasi CHMBOJIHKA, UCIIOJb3yeMasl B CXeMax CKpPEIIMBaHHH.

3aKOHOMEPHOCTH HACJIEIOBaHMS NPU3HAKOB, ycTaHOBJIeHHble I'. Mennenem. MoHoruOpumaHOoe
CKpelllMBaHue. 3aKOH eIMHO-00pa3us THOpUIOB mepBoro mokoieHus. [IpaBumo moMuHHpOBaHUS. 3aKOH
pacIeruieHrs Ipyu3HakoB. I nnore3a ynuctoTsl raMeT. [loHoe 1 HEMOJIHOE TOMHUHUPOBAHNE.

JurnGpuaHoe ckpemrBanue. 3aKOH HE3aBHCHMOTO HacleI0BaHUs pU3HAKoB. [luTorenerndeckne
OCHOBBl ~ JUTMOPHIHOTO  CKpEIIMBAaHMA.  AHaTU3Upyollee  CKpeumuBaHue.  Vcmonb3oBaHue
AHATM3UPYIOIIET0 CKPETUBAHUS JUIS OTIPE/IeNIEHHS TeHOTUIIa 0COOH.

CuerieHHOe HacleqoBaHue npusHakoB. Padora T. Moprana 1o CHEIJICHHOMY HacJieJI0BaHHUIO
reHoB. HapyiieHue cuierienrs TeHoB B pe3ynbTaTe KpOCCHHIOBEPA.

XpOMOCOMHas TEOPHSI HACIIEACTBEHHOCTH. | eHETHUECKHE KapThl.

I'enetnka moma. XpOMOCOMHOE ONpenesieHHe TMoia. AYTOCOMBI W TOJIOBBIE XPOMOCOMBI.
I'omorameTHble 1 reTeporaMeTHble opranu3mMsel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

M3menunBocTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHAas M HACJIEICTBEHHasd. Poib cpensl B
HEHACIJIeZICTBEHHOM W3MEHYHUBOCTH. XapaxkTepucTuKa MOJTU(PHUKAIINOHHON W3MEHYHBOCTH.



Bapuanuonssii psig ¥ BapuanudoHHas kpuBas. Hopma peakuuu npuszHaka. KoinuuecTBeHHbIE U
Ka4eCTBEHHBIC TIPU3HAKU B MX HOpMa peakiu. CBOWCTBAa MOJIU(PHUKAMMOHHON H3MEHYUBOCTH.

Hacnexncreennas, Wiy reHOTHITUYECKAs, U3MEHYNBOCTh. KoMOMHATHBHAS HM3MEHYHBOCTh. Melo3 u
MOJIOBOM MpolLecc — OCHOBa KOMOMHATMBHOM HW3MEHYMBOCTH. MyTanMoOHHAs HM3MEHYHUBOCTb.
Krmaccudukamuss myrtamuii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W TNPUYWHBI MYTaIHH.
Myrtarensnpie (QakTOppl. 3aKOH TOMOJIOTHYECKHX pAJOB B HACIEACTBEeHHON wm3MmenumBoctn H. M.
Basunosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTbD.

I'emetnka uwemoBeka. Kapuwotmm wemoBeka. (OCHOBHBIE METOJIBI TEHETHKH  YeEIIOBEKa!
TeHeaNOTHYeCKni, OIM3HEUOBbIH, HUTOTCHETHYECKUH, OMOXMMHYECKHH, MOJIEKYISIPHO-TeHETHUECKHM.
CoBpeMeHHOE OIpeseTieHHe TeHOTHIIA: TOJIHOTEHOMHOE CEKBEHHPOBAaHUE, T'€HOTHIIMPOBAHUE, B TOM
gucie ¢ nomomeko ITIIP-ananuza. HaciaencTBeHHBIEe 3a00JIeBaHUS YelIOBEKA: T'eHHEIC 00JIe3HU, OOJIE3HU C
HACJIEICTBEHHONW MPEAPaclONOKEHHOCTBIO, XPOMOCOMHBIE Oonie3Hn. ComMaThdeckue W TeHEepaTUBHBIC
myTtaiuy. CTBONOBBIE KiIeTKH. [IpuHIumel 3m0poBoro o0pasa KM3HU, TUATHOCTHKH, NPOMUIAKTHKA H
JIEYeHUsI TeHETUYEeCKNX Oose3Heil. MennKko-reHeTHdecKoe KOHCYIbTHPOBaHHEe. 3HAYEHNE MEIUITMHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN TeHETHYECKUX 3a00JIEBaHUI YeIIOBEKa.

JdemoHcTpanuu:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-PecoBckwit,
H. U. BaBuinos.

Tabmuiel U cxembl: «MOHOTHOPHUIHOE CKPEIIMBAaHUE M €r0 IUTOTCHETUYECKasi OCHOBAY, «3aKOH
pacuierjieHusT ¥ €ero [UTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI Tamer», «JurubpumHoe
cKpemuBaHuey, «Lluronornyeckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUsD», «Meiio3y, «B3anmopeiicTBrue
aJJIeNbHBIX TEHOB», «['eHeTHueckrue KapThl PAacTEHH, >KUBOTHBIX M 4YelloBeKay», «['eHeTuka moiay,
«3aKOHOMEPHOCTH HAacJIeJOBaHUA, CIEIUIEHHOTO C MojioM», «KapuoTumbl yenoBeka W KUBOTHBIXY,
«Bumpl mmeHunBOoCTHY», «MomudukanuoHHas W3MEHYMBOCTHY, «HacnemoBannme pesyc-dakxTopay,
«"eneTnKa rpymnmn KpoBu», « MyTallnOHHAS U3MEHIHBOCTHY.

OO6opynoBanue:  MoJenu-anmiMkanud  «MoHoruOpumHoe — ckpemiuBaHue»,  «Hemomnoe
JOMUHHpOBaHUe», «JlurnbpumHoe ckpemuBanuey, «llepekpécT XpoMocom», MHUKPOCKON U
Mukpornpenapar «po3zodunay (Hopma, MmyTarun GopMbI KPBLUTEEB U OKpPAcKH Tema), repbapuii «I opox
IIOCEBHOM».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparopuast pabora Ne 5. «M3ydeHume pe3ylbTaTOB MOHOTHOPWIHOTO W JUTHOPUHOTO
CKPEIIMBaHUS Y APO30QHIIBI HA TOTOBBIX MUKPOIIPETIapaTax.

Jlaboparophast pabora Ne 6. «M3ydeHue MOIU(PUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BapHAIMOHHOTO PS/a ¥ BAPHAIIMOHHON KPUBO.

JlaboparopHas padota Ne 7. « AHAIHM3 MyTaluid y Ipo30¢ bl Ha TOTOBBIX MUKPOITPETapaTax.

[Mpaktuydeckas padora Ne 2. «CocTaBieHUe U aHAINU3 POJOCIOBHBIX UEIOBEKAY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka M MPOLECC. 3apOKICHUE CeeKUUMU U jAoMectukauus. Yuenue H. .
BaBuioBa 0 1eHTpax TNPOUCXOXKACHUS W  MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IMPOUCXOXKJACHUA TOMAITHUX KUBOTHBIX. COpT, nmopoja, mraMm.

CoBpeMeHHbIE METO/IbI CeJIeKIINHA. MacCOBBI M WHAMBHYaTbHBIA OTOOPHI B CEJEKIIUN PACTEHUH
1 KUBOTHBIX. OIlleHKa JKCTepbepa. BIM3KOpOICTBEHHOE CKpellnBaHWe — WHOPWUAWHT. UWcTas JTHHUA.
CkpemBanue 4YUCTHIX JHHWH. [eTeposmc, mnm rubpuaHas cuina. HepoJcTBeHHOE CKpeniMBaHUE —
aytopunuar. OtmanéHHas ruOpuam3anus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJy4YeHUE
MOJIMIUIONI0B. JlOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

brnorexnonorus KakK OoTpaciib IIPOU3BOJICTBA. I'ennas HWHXXCHEpU. DTanel CO31aHUA
pexomOunanTaoit JIHK u TpancrenHsix opranm3moB. Kinertounas wmxeHepusi. KieTodnble KyJIbTypHI.
MukpoxJIoHaJIbHOE pa3MHOKEHHUE pacTeHui. Knonuposanne BBICOKOITPOAYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHM3MOB. JKOJOTHYECKHE U 3THdeckue mpobiempl. MO — reHeTmdecku
MOJTUPHUIIMPOBAHHBIC OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. ®. lBaHoB.

Tabmumbel u cxembl: kapta «LIeHTpBI TPOUCXOXKIACHUS U MHOT000pa3usi KyJbTyPHBIX PACTCHHID,
«ITopoasl momamHUX >KMBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtmanéHHas THOpUIAN3AIM,



«Pabotel axagemuka M. @. HMsanoBay, «Ilomumionaus», «OObEKTbl OHOTEXHOIOTHNY, «KIIeTOUHBIE
KYJBTYpPbI M KJIIOHUPOBaHHUe», « KOHCTpyHUpOBaHHE U IIEPEHOC TEHOB, XPOMOCOMY.

OGopynoBaHue: MYJISKY IJIOJIOB M KOPHEIUIONOB TUKUX (POPM M KYJbTYPHBIX COPTOB PaCTCHHIA,
repOapuii «CelbCKOX03HCTBCHHBIC PACTCHUS.

JlaGopaTopHble H MPaKTHYECKHE PA0OTHI:

Okckypcusi« OCHOBHBIE METOABI W JOCTHIXKCHUSI CEJEKIMM pPACTCHWH W IKHBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATSIILHBIA YYaCTOK, B TSIUNIMYHOE XO3SMCTBO,
1ab0paTOPHIO arpOyHUBEPCUTETA WITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoJIIOLUOHHAS OHOJIOTHS.

[Ipeamocbulkn BO3HUKHOBEHHS 3BOIOLMOHHON TEOpHH. DBOJIOLMOHHAS TEOpHS M €€ MEecTo B
Ononoruu. BianusHue SBOMIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenscTBa dBoMONWHU. llameoHToNOrnyeckne: MOCIEIOBATEILHOCTh MOSBICHUS BUIOB B
MAJIEOHTOJIOTMUECKON JIETOIMCH, Tiepexoanbie (opMel. broreorpadudeckne: cXoACTBO U paznuune (payH
1 (JIOp MAaTEpPUKOB U OCTPOBOB.

OMOpPHONOTHYECKHE: CXOJACTBA W PasNuuusg 5SMOPHOHOB pa3HBIX BHIOB MO3BOHOYHEIX.
CpaBHUTENHFHO-aHATOMUYECKHE: TOMOJIOTHYHEIE, AHAIOTUYHBIE, PYJUMEHTAPHBIE OpPraHbl, aTaBU3MBI.
MonekynapHO-OHOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJCICTBEHHOCTH W OCHOBHBIX
MeTaboINYecKuX MyTel y BceX OpraHu3MOB.

OpomonuonHas Teopus Y. Jlapsuna. IlpeanochUlKM BO3HUKHOBEHUS AapBUHHU3MA. J[BIOKyLiue
CWJIBI 3BOJIONMUA BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOMKEHUE IPH OTPAHUYCHHOCTH PECYPCOB,
HeonpeaeaEHHass U3MEHYMBOCTh, 00pH0a 32 CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Bomonnu (CTD) u e€ 0oCHOBHBIE MTOIOKEHUSI.

MuxkposBomonus. [omysius kak eqnHnATA BUAA U BOTIOIHH.

Hdewkymme cunbl (pakTopsl) 3BOMIOLMU BUAOB B Tpupoae. MyTalMOHHBIH Tpolecc u
KOMOWHATHBHAsI N3MEHUMBOCTS. [lomynsironHbie BOIHBI 1 Apeiid renos. M3onsaims U Murpanms.

EctectBeHHBII 0TOOP — HAMpaBISAIOMNN (HaKTOp IBOIFOIHH. POPMBI €CTEeCTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3yibTaT 3BOJONMU. [Ipumepsl mpucmnocoOieHuit y
opranu3MoB. ApoMop¢03bl U HINO0-aAaNTAIIH.

Bun wu BumooOpazoBamme. Kpurepum Buma. OcHoBHble (OpMBI  BHI000PAa30BAHUS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi.  DopMbel  IBOJIONMMW:  (QUIETHYECKAs, JUBEPTEHTHAas, KOHBEPreHTHas,
napasuienbHas. HeoGpatnMocTs 3BOIOINH.

[IpoucxoxkmeHue OT HeCHENMATU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas crenuamu3amus.
AnanTuBHAS paguarys.

JdemoHcTpanuu:

[optpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. Bap, 3. I'ekkens, O.
Miromep, A. H. Ceepriios.

Tabmuier u cxembl: «Pa3BUTHE OpraHMYecKOro MHpa Ha 3emiie», «3apOJIbIIIH IMTO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepukc», «Dopmbel 00ppObI 3a cymiecTBoBaHHe», «EcTecTBeHHBII OTOOPY,
«MHorooOpa3ue CcoOpTOoB pacteHui», «MHoroodpasue TOpoJ  JKUBOTHBIX», «llomymsmmy,
«MyTanoHHass U3MEHUYMBOCTB», «ApoMopdo3b», «Mmuoagantanuny, «OOmas aercHepanusy,
«/IBmxyme cunbl 3Bomronum», «Kapra-cxema Mapmpyrta myrermectsus Y. JlapBuna», «bopnba 3a
cyuiectBoBanue», «lIpucnocobieHHOCTs  opranm3smMoB», «l'eorpaduueckoe  BHAOOOpa3OBaHUEY,
«IKOJIOTUIECKOE BHI000pA30BAHUE.

O6opynoBaHue: KOJUIEKIIUSA HACEKOMBIX C Pa3IMYHBIMU THIIAMHA OKPACKH, HAOOP IJIOJIOB U CEMSIH,
kosuteknust «[IpuMepsl 3alUTHBIX MPUCIIOCOOIEHUHN y KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpaBJICHUS
3BOTIONIMNY, 00BEMHAs MOsIeTh « CTpPOEHHE TOJIOBHOTO MO3Ta TTIO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Kouiekius «PopMbl COXPaHHOCTH MCKOMAEMBIX JKUBOTHBIX U
pacteHuit», wmojenb anmiukanus —«llepekpéct xpomocom», BiIaxHble mnpemnapaThl «Pa3Butne
HaceKoMoroy, «Pa3suTue nsrymkm», Mukpomnpenapar «Jlpo3oduna» (Hopma, MyTtanuu HOpMbI KPBLTbEB
Y OKpPAacKH Tena).

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:



Jlaboparophas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(OIOTrHUECCKOMY KPUTEPHIOY.

JlaGopaTtopuast padota Ne 2. «Omnmcanue MpUCIIOCOOTICHHOCTH OpPraHu3Ma B €€ OTHOCHTEIHLHOTO
XapakTepay.

Tema 2. Bo3HnKHOBeHMe H pa3BUTHE KU3HH Ha 3eMm.Ie.

JloHaydHbIe MTpeCTaBIeHUS O 3apOKAeHIH KU3HU. HaydHbie THIOTe3bI BOSHUKHOBEHUS JKU3HA Ha
3emite: abroreHe3 U MaHCIIePMUSL. XUMHUIECKast IBOJIONH. AOMOTECHHBIM CHHTE3 OPTraHNIEeCKUX BEIICCTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIILHOE MOATBEP)KIACHNE XUMHUUECKOM 3Borony. HaganpHele 3Tamnsl
omornormueckoit sBomorun. ['mmoresa PHK-mmpa. ®opmmpoBanne wmeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKH. [lepBrie kimeTkm W wx sBomonui. dopMupoBaHHE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie To 3paMm u nepuonam. Karapxeil. Apxelickas U MpoOTEpO30ICKas 3pbl.
ITaneosoiickass 2pa u e€ TmepHoOAbl: KEeMOPHUICKHI, OpPIOBHKCKHH, CHIIYpUHACKHAN, E€BOHCKHI,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so30iickas 3pa U €€ IepUoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3zoiickast apa 1 e€ nepuobl: NajeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOTE€HOBBIM.

XapakTepucThKa KIMMaTa W TEOJOTHYeCKHMX ImporieccoB. (OCHOBHBIE DTalbl  SBOJIOIHA
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl y pacTeHWH M KMBOTHBIX. [losiBIeHHMe, pacuBeT U
BBEIMHPaHUE TPYII JKUBBIX OPTaHU3MOB.

Cucrema OpraHU4ecKOro MHpa Kak oTpakeHue 3Bomonud. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITBI
OpraHU3MOB.

OBoJIOMS YeJIoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTHe NpeCTaBI€HUIl O MPOUCXOXKIECHUU
yenmoBeka. MeToapl W3ydeHWs1 aHTpomnoreHe3a. CXOACTBa W pa3NWyMs dYeJIOBEKa M JKWBOTHBIX.
CucremaTHueCcKO€ MOJIOKEHUE YeTOBEeKa.

JBwkymme cuibl (pakTopbl) aHTpororene3a. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH
otbop. OOIecTBeHHBII 00pa3 JKU3HU, H3TOTOBIIEHUE OPY Ui TPY1a, MBIIIJICHHE, PEUb.

OCHOBHBIE CTaIUU U BETBU HBOJIIOIMM YEJIOBEKA: aBCTpaJIONUTEKH, UenoBek ymenblil, UemoBek
npsaMoxoAsaimi, YenoBek HeaHJepTAIbCKUi, UenoBek pasyMHbld. HaxoIKM HCKOIaeMBIX OCTATKOB,
BpEeMs CYIIECTBOBaHHMsI, 001aCTh PACIIPOCTPaHEHUs, 00BEM TOJIOBHOI'O MO3T'a, 00pa3 KU3HU, OPYIUSL.

UYenoseueckne pacbl. OCHOBHBIE OONbBIINME pachl: eBpoleongHas (eBpasuiickas), Herpo-
aBCTpaJIOUIHAs (3xBaTopuanbHasi), MOHTOJIOUTHAs (a3maTcko-aMeprKaHCKas). UepTtst
MPUCTIOCOOJICHHOCTH TIPEICTABUTENICH YeNOBEYECKHX pac K YCIOBHSIM CYIIeCTBOBaHUs. EIWHCTBO
yenoBevecknx pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Moptpetsr: @. Penn, JI. Ilactep, A. Y. Omapun, C. Mumnep, . FOpu, Y. dapBus.

Tabmuis! u cxembl: «Bo3HnkHOBeHNEe COTHEUHOW CHCTEMB», «Pa3BuTHE OpraHUYecKoro Mupay,
«PacturenpHas knerka», «XKuBotHas kierka», «[Ipokapuorudeckas kinetka», «CoOBpeMeHHas chcTeMa
OpraHudecKkoro mMupa», «CpaBHEHHE aHATOMHYECKHX YEepT CTPOCHUS 4YeJOBEKa M YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa IMaJEOHTOJOTHUECKUX HaXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/lpeBHeitmue moamn», «Jpesraue moan», «l[lepBrie cOBpeMeHHEBIE 0, «YeToBedecKre pace.

ObopynoBanune: Myisoku «[IporcxoxkaeHne 4eaoBekay (OIOCThI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HeaHJiepTaliblia, KPOMaHBOHIA), CICTIKA WIIM H300paKEeHHUS KAMEHHBIX OpYyJIUil MEepBOOBITHOTO YeIOBEKa
(kaMHU-"oMIIIEepHI, pyOnia, ckpebdia), TeOXpOHOIOTHYeCKas: Ta0HIa, KOIUIeKIs «DopMBbl COXpaHHOCTH
MCKOTIAeMBIX KHUBOTHBIX M PACTCHU.

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

[IpakTrueckas pabora Ne 1. «/3yueHMe HCKOMAaeMBIX OCTATKOB PACTEHHH W JKUBOTHBIX B
KOJUTEKIIUSIX.

OKCKypcusi «OBOJIOIUS OPraHMYecKoro Mupa Ha 3emie» (B eCTeCTBEHHO-HAYYHBIH WIIN
KpaeBeIIeCKu My3eit).

Tema 3. OpranuszMsl H OKpy:Kawouias cpeaa.

OKOJIOTHsl Kak HayKa. 3ajadd M pasfelibl SKOJOTHH. MEeTOAbl JKOJIOTMYECKHUX HCCIIEJOBAHUH.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAS, IOYBEHHAS, BHYTPHOPTaHW3MEHHAS.

Okonornueckue  ¢akrtopbl. Kiaccupukamuss skomormdeckux — (GakTopoB:  aOMOTHUYECKHE,
OMOTHYECKHE 1 aHTPOIIOTeHHBIE. JIeificTBHE IKOIIOTHYECKUX (JAKTOPOB HA OPTaHU3MBI.



AOwnoTtndeckue ¢GakToOpel: CBET, TeMIleparypa, BIaxHOCTh. Doromeprnommsm. IlpucmocobneHus
OPraHU3MOB K JICHCTBHIO a0HOTHYECKUX (pakTOpoB. bronormyeckne puTMel.

Buotnyeckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUH: KOHKYpPEHIMS, XHUIIHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, koomepamus, MyTyadu3M, KOMMEHCATu3M (KBapTHPAaHCTBO,
HaxJICOHUMYECTBO). AMEHCAIM3M, HeUTpann3M. 3HaueHWe OWOTHYECKUX B3aMMOICHCTBHHA IS
CYLIECTBOBAHUS OPraHN3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJNOTH4eCcKre XapaKTepUCTUKU Nomysiuyd. OCHOBHBIE MOKA3aTeNy MOIMYJISIUU: YHCICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanys. JuHaMHUKa YHCICHHOCTH MOIYJISALUHN U €€
peryJsusL.

JdeMoHcTpanum:

[Moptpetsr: A. I'ym6ompar, K. @. Pynse, O. ['exkens.

Tabmumer m cxemsl: kapta «llpupombbie 30HBI 3emmm», «Cpembl OOWTaHUS OPTaHU3MOBY,
«Dortonepuonusmy, «llomymsiunm», «3aKOHOMEPHOCTH POCTa YWUCIEHHOCTH TMOMYJSUUMH HH(Y30pHH-
Tyenskny, «llumesbie nenmy.

JlaGopaTopHble H MPaKTHYEeCKHE PA0OTHI:

JlaGopatopuast pabora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PAcTCHHH W3 PasHBIX MECT
oOUTaHUY.

Jlaboparophas padota Ne 4. «BrusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpaxTruaeckas padora Ne 2. «ITogcu€T MIOTHOCTH MOMYISAINI Pa3HBIX BUIOB PACTEHHI.

Tema 4. Coob1iecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOIICHO3a: BHJIOBas, NPOCTPAHCTBCHHAS,
Tporueckas (mumiesast). Buapl-nomuaanTel. CBsi3u B OMOIIEHO3E.

Okonoruveckue cucTeMbl (9kocuctembl). lloHsiTme 00 2JKocuctemMe U OHOTrEOICHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYICHTH, KOHCYMEHTHI, peayleHTh. KpyroBopor
BEIIECTB M IOTOK HEPrHuM B 3KocucTeMe. Tpoduueckue (INHIIEBbIE) yPOBHH 3KOCHCTEMBL. IlumieBbie
nenu u cetd. OCHOBHBIE IMOKAa3aTeIH SKOCHCTEMbI: OMoMacca, MpOLyKIHsA. JKOJIOTHUECKUE MUPAMHUJIBL:
MPOAYKIIMU, YUCICHHOCTH, OMoMacchl. CBOMCTBA IKOCUCTEM: YCTOMYMBOCTh, CAMOPETYIISIIIHS, Pa3BUTHE.
Cykreccus.

IIpupogHbple  AKOCUCTEMBL. JKOCHUCTEMBI 03€p M pEK. OKOCHCTEMa XBOMHOIO  WJIM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  HYKOCHUCTEMBL. ATpPO3KOCHUCTEMBI.  YpOoskocucTeMmbl. buonorumueckoe U
XO3IHCTBEHHOE 3HAUEHHE arPOAKOCUCTEM B YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycTOHUMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOrHYecKOTro
pazHoobpasust Ha 3emiie.

Yuenue B. . Bepnaackoro o Guocdepe. I'panunsl, coctaB u crpykrypa Ouocdepst. JKusoe
BemecTBO M ero (gyHkuuu. OcoOeHHOCTH OMOCcdepbl Kak INI00AJBHON 3KOCHCTeMBbl. JnHaMuveckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoTs! BeliecTB U OMOT€OXMMHUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B Ouocdepe 3emiin. AHTPOINOreHHbIE H3MEHEHUss B Ouocdepe. [nmobanbHbIC
3KOJIOTMYECKUE TTPOOIEMBI.

CocymecTBoBanne Npupoabl U 4denoBeuecTBa. CoxpaHeHue OHMOpazHOOOpa3us Kak OCHOBA
ycroiunBoctr  O6noceppl. OcCHOBa pPalMOHAIBHOTO YIPAaBJIEHUs NPUPOAHBIMH pecypcaMH M HX
ucnoabs3oBanue. JlocTimkeHus: OMOIOTHH U OXpaHa MPHUPOIBL.

JdeMoHcTpanum:

TToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumsr u cxemsl: «llumeBsie nenw», «buoneHo3: coctaB U CTpyKTypay, «lIpupogHbie
coobmiectBay, «llemn muranusy, «OKonoruueckas nupamuia», «buocdepa u dyenosek», «IKocucreMa
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOro seca», «buorneHo3 BomoéMay, «ArpoueHo3»,
«lIpuMepHbIE AHTPONOrEHHBIE BO3JIEHUCTBHUS Ha MpUPOAY», «BakHelHIume HCTOYHUKU 3arpsi3HEHUs
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIas cocrapistomas onochepb», «DakTopsl Jerpaganuu
nouB», «llapHuKOBBI BPdekT», «DaKTOpsl PpaaNOAKTUBHOTO 3arps3HeHHs Ouocdepbl», «OOmas
CTpyKTypa Ouocdeps», «Pacmpoctpanenue >xu3HH B Ouocdepe», «O30HOBBIH 3KpaH Ouocheps,
«Kpyrosopor yriepona B 6uocdepe», «Kpyroopor a3ora B npupoe».



O6opynoBanue: MoJeNb-amuInKamus « Tumraasie  OMOIEHO3B», Trepbapuii  «PacTuUTenbHbBIE
cooOuiecTBa», Kosuiekuuu «buoneHnos», «Bpenurenn BaKHEHIINMX CEIbCKOXO3SHCTBEHHBIX KYJBTYPY,
repbapuy M KOJUIEKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAIINE K Pa3sHBIM DKOJOTMYECKHM TpyIMIamM
onHoro Buzaa, Kpacnas xuura Poccuiickoii ®enepannu, n300pakeHus] OXpaHsIeMbIX BHIOB PACTCHUH U
JKUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BUOJIOI'MA HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIEI"'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHS K pe3yIbTaTaM OCBOCHHUS 00YYarOIIUMHUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINYHOCTHBIM, METAIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IpeaMera «bruosorus» BbLIEICHBI CIEIyOIUe
COCTABJISIONINE. OCO3HAHUE OOYYAIOIUMUCS POCCHICKON TPakIaHCKOW MIICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHUIO, HAIMYNE MOTUBAIIMH K O0YYCHHIO OUOJIOTHH,
I[eJICHAIIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEU U
UCTOPUYCCKUX TPATUIMIA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIHXCS
PYKOBOJICTBOBaTbCA B CBOEH JESATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, HPUCYIIUMHU
CHUCTeME OHMOJOTHYECKOTO 00pa30oBaHUs, HAIAYHE OKOJOTHYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTH KU3HEHHBIC IIJIaHbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera « BHonIorus» JOCTUraloTCsl B €IUHCTBE YYeOHOU U
BOCIIUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJAULUUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU,
WUCTOPUYECKUMH W JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSMH, TMPHUHATHIMH B OOIIECTBE MpaBWIaMU U
HOpMaMH TIOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHS, CAMOBOCIIMTAHMS M CaMOPAa3BHTHS,
pa3BUTHS BHYTPEHHEH MO3UIMUM JIMYHOCTH, MATPUOTHU3MA, YBAXEHHUS K 3aKOHY W MPaBOMIOPSIKY,
YeIOBEKY TPY/a U CTapIieMy TOKOJISHHIO, B3ANMHOTO YBAKEHHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HaclleMI0 M TpaJulUsAM MHOTOHAIMOHAIBHOrO Hapoja Poccuiickoil @enepanuu, NOpuUpOAE U
OKpY>Karolllen cpene.

JlmaHOCTHBIE pe3yNbTaThl OCBOEHHUS Yy4eOHOro mpeamera «bHONOTHS» MODKHBI OTpPaXkaTb
TOTOBHOCTH M CTIOCOOHOCTBH O0YUarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIIAEH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TMO3UTHBHBIX  BHYTPEHHUX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIECTBa, pPAaCIIUPEHUE >XU3HEHHOTO
ONbITa W ONbITA ACATEIIBHOCTH B IPOLECCE PEATM3allMd OCHOBHBIX HANPABICHUHA BOCIUTATEIbHOU
JIESITENIbHOCTH, B TOM YKCJIE€ B YaCTH:

1)rpaxaaHcKoro BOCIUTAHUSL:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIIMKA OOYYaromerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBaKEHNE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATENPHOCTH TpPH CO3IJAaHHHA YYEOHBIX TPOEKTOB,
peleHn y4eOHBIX U MO3HABATEIHHBIX 33/1a4, BRIIOJTHEHUH OHOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEICNIATh COOCTBCHHYIO MO3MIIMIO IO OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMH
SKM3HA U OOBSICHATE €€,

YMEHHE YYHUTHIBATH B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJCHUCTBUS
JIIOJICH ¢ Pa3HBIMU YOSKICHUSMH, KYJbTYPHBIMU IICHHOCTSIMH U COLIUAIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBHITIOJIHECHUS YU€OHBIX, I03HABATEIIbHBIX
U HCCIEeNOBATENLCKUAX 3aJ1a4, YBaXXUTEIHFHOTO OTHONIEHUS K MHEHHWIO ONIOHEHTOB NPU OOCYXICHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTUYECKOT0 BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON Ipa)TaHCKOH HIIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU mepen PoanHo#M, TopJ0CTH 3a CBOM Kpal, cBoro PosiiHy, CBO A3BIK U
KYJIbTYpPY, IPOIIUIOE U HACTOAILIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOJHOMY HACIEIUIO M NaMATHUKAM HOPHUPOJbI, JOCTHKEHUAM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHHMBATh BKJIAJ] POCCUHCKHAX YUYEHBIX B CTAHOBJCHHE M Pa3BUTHE OHMOJIOTHH,
MMOHUMaHUs 3HAYCHUs OWOJIOTUM B MO3HAHWUM 3aKOHOB TPUPOIBI, B KU3HU YEIOBEKa U COBPEMEHHOTO
00111eCTBA;

ujeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KEHHUIO M 3aiiure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cyzp0y;



3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAaHME AYXOBHBIX [IEHHOCTENH POCCUICKOTO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATHh CHUTYallMI0 M TNPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI H IEHHOCTH;

OCO3HaHWE JINYHOTO BKJI/1a B TIOCTPOEHHE yCTONYNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POAMTENSAM, CO3JAaHHI0O CEMbUM Ha OCHOBE OCO3HAHHOTO
MIPUHATUS IIEHHOCTEW CeMENHOM KM3HU B COOTBETCTBUU C TPAIULIMSIMHU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHUE 3MOIMOHAIBHOTO BO3/IEHCTBUS JKUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP&KEHHMIO B pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KauecTBa
TBOPYECKOH JTHYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (POpMHPOBAHHUS KYJIBTYPbI 310POBbS U 3MOLHUOHAJIBHOIO
Oaaromosyums:

MOHMMaHUE M pealiu3alus 370pOBOro M 0e30macHOro o0pasza XU3HU (30pOBOE ITUTAHUE,
COOJIFOICHNe TUTHEHWYECKWX TIPaBWI W HOPM, COaJaHCHPOBAHHBIM PEXWUM 3aHATHA W OTABIXA,
perymspHas (pu3mUecKas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 37I0POBBIO;

IMOHMMAaHUEC LCHHOCTU IIpaBUJI MHAWBUAYAJIBHOI'O U KOJUICKTHUBHOI'O 6C3OHaCHOI‘O IIOBECACHUSA B
CUTYaIUSIX, YTPOKAIOIINX 3I0POBBIO U JKU3HHU JTFO/ICH;

OCO3HAHME TIOCNIEACTBUA W HENPHUITUS BPEAHBIX TNPUBBIYEK (YMOTPEOICHUS  aJKOTOJIs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYy, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOIr00He;

FOTOBHOCTb K aKTHBHOM ACATCIABbHOCTU TEXHOJOTMYECKOH U coumaanoﬁ HaIlpaBJICHHOCTH,
CHOCO6HOCTI) HHHUOWUPOBATH, INIAHUPOBATL U CAMOCTOATCIIBHO BBINIOJIHATL TaKYIO J€ATCIbHOCTD,

WHTEpEC K Pa3NMUYHBIM cdepaM TpoPecCHOHATFHONW NEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOP OyAyIIeH MPO(EeCCHH U PeaaTu30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIAHBL;

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHUIO M CAaMOOOPa30BaHUIO HA TIPOTSHKCHUH BCEH JKU3HM;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJiie, OCHOBE
€€ CylIEeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS SKOJIOTHMYECKOW KYJIBTYphI: MPHOOPETEHHE ONBITA TUIAHUPOBAHHS ITOCTYITKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIEICTBUU JUISI OKPYKAFOIIEH CPEebl;

0CO3HaHHUE MI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIIEM U IyTel UX PEeIICHHS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpETacMble MPU H3yYEeHHH OWOJIOTHH 3HAHWS W YMEHUS IpH
pemieHnn TpoOIeM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOJIOTIONF30BAHNEM (COOIIOICHHE IPaBHII
IMOBCACHUA B NPHUPOJAC, HAIIPABJICHHBIX Ha COXpPAaHCHHUE pPABHOBECHUA B J3KOCHUCTEMax, OXpaHy BH/IOB,
3KOCUCTEM, OUOChEpHI);

aKTUBHOE HEMpHSTHE NEUCTBUH, MPHUHOCSIINX BpPEl OKPYXArolled MPUPOJIHON cpeie, yMEHHe
MIPOTHO3UPOBATh HEOIATONPUATHBIE SKOJIOTMYECKHE TIOCIEICTBUS MPEIINPUHUMAEMBIX JICHCTBUN U
NpeZ0TBpaIIaTh HX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHHS, YIKOJIOTHIECKON KYIbTYPHI, OIbITA A TeTbHOCTH
JKOJIOTUYECKOW  HAIPaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBaThCSI MMM B II03HABATEIbHOM,
KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ MPAaKTUKE, TOTOBHOCTHU K YYaCTHUIO B HpaKTH‘IeCKOﬁ ACATCIBbHOCTHN
9KOJIOTHYECKON HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd U OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO HA JHMAJOre KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IMOJHUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHHE S3bIKOBON W YMTATEIBCKOW KYIbTYPHI KaK CPEJICTBA B3AMMOICUCTBUS MEXKITY
JIFOABMU U MO3HAHUA MUPaA,



MOHMMaHue crenuduky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
paIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIAaHWH IEJIOCTHOTO TPENCTaBICHUs 00 OKpYXKalolleM MHUpe
KaK O eJIMHCTBE MPUPOJIBI, YSIIOBEKA M O0ILECTBA, B IO3ZHAHUY MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npoOJieM COXPaHSHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHHU JUIS COBPEMEHHOW IMBWIIM3AIUK: O0CCIIEUCHHs] HOBOTO
VPOBHS Pa3BUTHS MEIUIMHBI, CO3JAaHHE TICPCIICKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pelniaTh
pecypcHbie TPOOJIEeMBbl Pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA M3 IIIOOATBHBIX YKOJIOTMYECKUX
npoOjeM ¥ oOecleveHus] Tepexoia K YCTOWYMBOMY pa3BUTHIO, PAIMOHATBHOMY HCIOJIh30BAHHUIO
MIPUPOHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B TIOJNYYCHUH OHWOJIOTHYSCKUX 3HAHMK B IEJIAX IIOBBILICHUS OOILCH
KyJbTYpbI, €CTECTBCHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTABHOM 4YacTH (PYHKIMOHAIBHON TPaMOTHOCTH
oOydaronuxcs, GopMUPYEeMOH TPH U3ydeHUH OUOJIOTH;

NOHMMaHKE CYIIHOCTU METOJIOB MO3HAHUS, UCTIOIB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TIOJydyaeMble 3HAHMs IS aHajdu3a M OOBSICHCHUS SBJICHUH OKPYKAIOIIEro MHpa M
MPOUCXOSIMUX B HEM HM3MCHEHHI, YMEHHE JIeJlaTh OOOCHOBAHHBIC 3aKIIOUYCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ HIMEIOIINXCS IAHHBIX C [ENBI0 TOJTYYESHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTHYSCKUE 3HAHUS IS PELICHHs NpoOJieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIUIX;

OCO3HAHME I[ICHHOCTH HAyYHOW JEATCIBHOCTH, TOTOBHOCTh OCYIICCTBIISATH MPOCKTHYIO U
UCCIICIOBATENILCKYIO ICSITEIbHOCTh HHAWBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEIIPEPHIBHOMY OOpa3oBaHHIO M CaMO00pa30BaHUIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHHI 10 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH TTOTPEOHOCTSIMHU.

METAINPEJAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS yUeOHOro npeaMera « BHONOTHs BKITIOYAKOT: 3HAYUMEBIC
JUist  GOPMHUPOBAHHMS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEKIUCIHMIUIMHAPHBIE — (MEKIPEIMETHBIC)
0OIIIeHAYYHBIC TIOHATHUS, OTPAXKAIOIIME IIEJOCTHOCTh HAYYHOW KapTHHBI MUpa M CHEUU(UKY METOJOB
TIO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO, SHEPIHUs, SIBICHHE, MPOIECC, CUCTEMA,
Hay4yHbIA (haKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHHE, HAOIIOJCHHE,
U3MEpPEeHHMEe, OKCICPUMEHT M JPYrMX), YHHUBEpCalbHbIe Y4eOHbIC JeiCTBUS (IIO3HABATEIbHbIC,
KOMMYHHKATHBHBIE, PETYJISITUBHBIC), 0OecreunBarolye GopMupoBaHue GyHKIUOHATLHONW IPaAMOTHOCTH
U COIMATbHON KOMIETEHIIMH O0YyYaroNMXCsl, CIOCOOHOCTh OOYYarOIIUXCSl HCIOJb30BATh OCBOCHHbBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHMS M YHUBEpPCAJbHbIC YyUeOHBbIC JCHCTBHS B
MO3HABATEILHON M COIUATILHOM MPAKTHKE.

MeTanpeaMeTHble Pe3yJIbTaThl OCBOCHUS MPOrPAMMBI CPEIHEr0 OO0IIEro 0O0pa3oBaHUs JIOJIKHEI
OTpaXkaTh:

OByajeHue YHUBEPCATBHBIMU YUeOHBIMH MO3HABATEJILHBIMY ICHCTBUSIMU

1)0a3oBble Jiornueckme JAeicTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATh M aKTYyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh TPU OCBOCHHM 3HAHWN MPUEMBI JIOTMYECKOTO MBIILICHUS (aHanMW3a, CHUHTE3a,
cpaBHEHUs, Kinaccuuranmuy, 0000IeHHS), PACKPBIBATH CMBICTT OMOJIOTHYECKUX MOHATUN (BBIIENATH UX
XapaKTepHbIE MPU3HAKH, YCTAHABINBATH CBSA3U C IPYTUMH OHATHIMH ),

OTPECIATh LEIH JCITEIbHOCTH, 3a/1aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKECHUS, COOTHOCUTH
Pe3yIbTATHI ICATEILHOCTH C MTOCTABICHHBIMHE EJISIMHU;

WCIIOJb30BaTh OMOJIOTUYECKHE IOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SIBIICHUI KUBOW MPUPO/IBL;

CTPOHUTh JIOTMYECKUE PaCCyXICHUS (MHIYKTHUBHBIC, ICIyKTHBHBIC, IO AHAJIIOTHH), BBISBIATH
3aKOHOMEPHOCTH W MPOTHBOPEUHS B pPacCMaTpPUBAEMbIX SBJICHUSX, (OPMYJIHUPOBATh BBIBOJBI U
3aKII0YEHNUS;

MPUMEHSATh CXEMHO-MOJICIbHBIC CpPEACTBA JUIS MPEACTABICHUS CYIISCTBEHHBIX CBs3eH U
OTHOIIIEHWH B U3yYaeMbIX OHOJOIMUECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHI PAa3HOro poja,
BBISBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3pabaThiBaTh IUIAaH pPEUICHHS NPOOJIEeMBbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTepHAbHBIX WU
HEMaTepUAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBAThH
PHCKU MOCIENCTBUH NESTEIbHOCTY;

KOOPIMHHPOBAaTh ¥  BBIIOJNHATH pabOTy B  YCIOBUSAX pEaJbHOTO, BHUPTYyalbHOTO H
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIUICHUE IIPU PELLICHUHU >KU3HEHHBIX IPOOIIEM.

2)0a30Bble Hcceq0BaTeIbCKHeE TeiCTBHS:

BJIaJeTh HaBBIKAMH Y4eOHO-UCCIIEAOBATENbCKONH M TPOCKTHOW JESTEIbHOCTH, HAaBBIKAMH
pasperieHust podieM, ClIOCOOHOCTHI0 M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJOB PELICHUS
NPAaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3JINYHbIX METOJOB IIO3HAHMUS;

UCIIONIb30BaTh  pPa3iM4HbIC BUABI JACATENBHOCTH IO TMOJYYCHHWIO HOBOTO 3HAHHSA, €ro
MHTEpIpETANH, TPeoOPa30BaHUI0 U IPUMEHEHHUIO B YUEOHBIX CHUTYalMsIX, B TOM YHUCIE NPH CO3JaHUU
y4eOHBIX U COLMANIbHBIX IPOECKTOB;

¢bopMHpOBaTh HAYYHBIH THIl MBIIUICHUS, BJIaJeTh HAyYHOHW TEPMUHOJOTHEH, KIIOUEBBIMU
MOHATHSAMU ¥ METOAAMHU;

CTaBUTh U (POPMYJTUPOBATH COOCTBEHHBIE 3aJa4l B 00Pa30BaATEIIbHON AEATEILHOCTH U )KU3HEHHBIX
CUTYyalUsX;

BBISBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3aj1ady, BBIIBUTATH THUIOTE3y €€
peLICHNs, HaXOOUTh apryMEHThl AJIsl JOKA3aTelIbCTBA CBOMX YTBEPXKACHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH PELICHUS;

aHATM3UPOBATh TOJIYYECHHBIE B XOJIe PEHICHUs 3a/laud PE3yJIbTaThl, KPUTHYECKH OIICHUBATH WX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH HM3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTh LIEICHATNIPABICHHBI TOWCK TIepeHoca CpelCcTB H  CHOCOOOB  JEHCTBUS B
po(heCCUOHATIBHYIO CPEILY;

YMETh IIEPEHOCUTH 3HAHUS B [T03HABATENBHYIO U MIPAKTUYECKYIO 00JIaCTH KU3HEACIATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC HJICH, TIpeJiaraTb OpUTHHAIbHBIC TOJXObI U PEIICHHS, CTABUTh MPOOJIEMBI U
3a71auu, JOMYCKaIONIKe aJbTePHATHBHBIC PELICHUSI.

3) pa6ora ¢ undopmanmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX UCTOYHHKAX HH(MOpManWH (TeKcTe yuyeOHOro mocoOus, Hay4dHO-
TIOMYJISIPHOW JTUTEpaType, OMOMOTHUECKUX CIOBapsX M CIPAaBOYHHKAX, KOMITLIOTEPHBIX 0a3axX JaHHbBIX, B
WntepHere), aHanu3upoBaTh MH(GOPMALMIO PA3IMYHBIX BUAOB M (OpPM HpeAcCTaBICHHS, KPUTHUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTD;

(bopMyIHpoBaTh 3aMPOCHl K IPUMEHSThH Pa3IMYHbIE METOABI IPH MTOUCKE U 0TOOPE OHOIOTHYECKON
uHpOpMaIuK, He0OXOAUMOM /TS BBIIOIIHEHHS y4eOHBIX 3a/ay;

npuoOpeTaTh  ONBIT — WCHOJNB30BaHUS  MH()OPMAIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMPATh ONTHUMAIbHYIO (OpMY TpeAcTaBlicHHs Ouojormyeckoil madopmarmm
(cxeMmbl, Tpad UKy, TUArpaMMBbl, TAOJIHIIEL, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KA4eCTBE CpeJICTBA MpU paboTe ¢ OMoIornyeckoil HHpopMaImei:
NPUMEHSTh XUMHUYECKUE, PU3NUECKUE U MaTEeMaTHYEeCKUE 3HAKH U CUMBOJIBI, (popMyibl, abOpeBHaTypy,
HOMEHKJIaTypy, UCIOIb30BaTh U NPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HAIISAHOCTH;

BJIaJeTh HAaBbIKAMM PACIIO3HABaHUsI M 3alIMTHl MH(pOpPMaLuH, WHHOPMALMOHHONW 0E€30M1acHOCTH
JTUYHOCTH.

OgiiaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

1)o0menue:

OCYIIIECTBIISITH KOMMYHHUKAIIMA BO BceX cdepax KHM3HHM, aKTHBHO y4acTBOBATh B JIUAJIOTE WIIH
JUCKYCCHH TIO CYIIECTBY OOCYyXJaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHUTENFHO BBINIOJHEHUS MpeiaraeMoi 3a7auy, yUUThIBaTb WHTEPECHl U COTJIACOBAHHOCTH MO3HIUH
JPYTUX YYACTHUKOB JMAJIOTa MU IUCKYCCHH);

pacrio3HaBath HeBepOaJbHBIE CpEJICTBA OOIICHHWS, MMOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HMKHOBEHHUSI KOH(QUIMKTHBIX CHUTyalud, yMETh CMAr4aTb KOHQIIMKTBI M BECTH
NIEPEroBOPEI;



BJIAJICTh Pa3IMYHBIMU CIioco0amMu OOIICHUS W B3aWMOJICHCTBUS, MOHUMATh HAMEPEHHS JPYTUX
JIO/IeH, MPOSIBIIATh YBAKUTEIHFHOE OTHOIIIEHHE K COOCCEHUKY U B KOPPEKTHOHU (popme GopMymupoBath
CBOM BO3pa)KEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIBb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecTHAS 1eSITEIbHOCTD:

MMOHUMATh U UCIOJBF30BaTh IPEUMYIIIECTBA KOMAHIHOW W HHIUBUAYAIBHON PaOOThI IPU PEIICHUN
Ouosornueckoii  mpoOieMbl, OOOCHOBBIBATH HEOOXOIWMOCTH MPHUMEHEHHUS TPYMNNOBBIX  (HopM
B3aMMOICHCTBUS NIPY PEUIeHNH y4eOHOH 3a/1aum;

BBIOMpAaTh TEMAaTHKy W METOABl COBMECTHBIX [EeHCTBHHA ¢ Yyd4€TOM OOIMMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJeHa KOJIJIEKTUBA;

MIPUHMIMATH 1€ COBMECTHOM AESITEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHHUPOBATh AEHCTBUSA MO €€
JOCTH)KCHHIO: COCTaBJIATh IUIAH JCUCTBHUM, paclpenesiarh pold C y4ETOM MHEHUN YYaCTHHKOB,
00CyXaTh pe3yiabTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaKAOTO y4YacTHHKA KOMAaHABI B OOLIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPHUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHHUBATh MAEH C TO3ULUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILLECTBISITh MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO ¥ BOOOpakeHUE, OBITh NHUITMATHBHEIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1)camoopranuzanms:

WCTIONB30BaTh OWOJIOTWYECKIE 3HAHMS NI BBISIBICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIHSIX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWH [ENeBble M CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBHUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KUBOW MPUPOAE, CBOEMY 3I0POBBIO U 300POBBIO
OKPY’KaOIIHNX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATENBHYIO IEATCILHOCTD, BBISBIISATH IPOOIEMBI, CTABUTh H
(bopmynupoBaTh COOCTBEHHBIE 3a1a4i B 00pa30BaTEeIbHOM JESITENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETTFHO COCTaBIISITh IUTAH pEmIeHUS NpoOJIeMbl ¢ yYETOM HMMEIONINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTCHH;

JIaBaTh OLIEHKY HOBBIM CUTYaIHIM;

pacimpsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE;

OIIEHUBATh PUOOPETEHHBIN OIIBIT;

Croco6CcTBOBaTh (POPMHUPOBAHHIO ¥ MPOSIBIIEHUIO MIMPOKON SPYAULIMN B Pa3HBIX 00JACTIX 3HAHUH,
MTOCTOSTHHO TIOBHIIIATE CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallUsiM, BHOCHUTh KOPPEKTHBBI B JI€ATENbHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMH I103HABATEJILHOW pPeQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICIIUTENILHBIX TIPOIECCOB, MX PE3YJbTATOB U OCHOBAaHWH, HMCIOJIb30BaTh HPUEMBI peduieKcHu s
OIIEHKH CHUTYaIllH, BBIOOPA BEPHOTO PEIICHHS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHMUS 10 UX CHUKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3€E PE3YIbTATOB JAEATEIbHOCTH;

3)npunsitue ceds U APYrux:

NPUHUMATE ce0sl, TOHUMas CBOU HEJOCTATKH U JOCTOWHCTBA,;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JAE€ATEIHHOCTH;

MpHU3HABATh CBOE MPABO M MPaBO JIPYTHX Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TMO3UIMHU IPYTOTO YeJIOBEKa.

HPEJIMETHBIE PE3YJIBTATDBI

[Ipenmetnrie pesynbTarel ocBoeHusi mporpammbl COO mo Ouonorun Ha ©6a30BOM YpOBHE
BKIIOYAIOT crienududeckue s yaeOHoro npeamera « bUoIorusy Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI
JNEHCTBUIM TI0O OCBOEHHWIO, WHTEPIPETallMd W TNPeoOpa3OBaHMIO 3HAHUM, BUABI NIEATEIBHOCTH TIO



MOJTyYEeHUIO HOBOTO 3HAHWA W TPUMEHEHHIO 3HAHWH B PA3IMYHBIX YYEOHBIX CHUTYalMsAX, a TaKkKe B
pEaNbHBIX KU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX ¢ Owomormeidl. B mporpamme mpeaMeTHbIE pe3yNbTaThl
MpEeACTaBICHBI IO ro/1aM 00yUYeHHS.

[IpeamerHble pe3ynbTaThl OcBoeHUs ydeOHoro mpeamera «buomorus» 6 10 knacce HOMKHEI
OTpaXkaTh:

c(hOopMHUPOBaHHOCTh 3HAHWA O MECT€ W PO OHOJOTHH B CHCTEME HAyJHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHMHN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U HAyYHOTO
MHUPOBO33PEHHSI, O BKIAJe POCCHICKHUX H 3apyOeKHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTHH,
(G YHKIIMOHATBHOM TPaMOTHOCTH YeIIOBEKa JIJIsl pEIIeHNUs )KU3HEHHBIX 3a71ad;

YMEHHE PAaCKpBIBaTh COACPKAHUE OWOJOTUYECKMX TEPMUHOB W TIOHSATHHA: JKHU3Hb, KIIETKA,
opranusM, merabonu3Mm (0oOMEH BeIIeCTB M MpPEBpalleHWE 3HEPrHH), TOMeocTa3 (caMoperyisius),
YpOBHEBasi OpraHHU3ANNSA JKUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHE (PETPOIYKIHsI), HACIEICTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHUE H3NlaraTh OMOJOrHYecKre TEOpUH (KIETOUHAs!, XpPOMOCOMHAs, MyTallMOHHAs, LIEHTpabHAs
JIoTMa MOJIEKYJsipHO# Omonorum), 3akoHb! (I'. Menpens, T. Moprana, H. 1. BaBunosa) u yuenus (o
[EHTpaX MHOTOOOpPa3Wsi W TPOUCXOXKIEHUS KyIbTypHBIX pacteHwid H. M. BaswmioBa), ompenensts
TPaHUIBI UX MPUMEHUMOCTH K YKMBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOJIaMH HAYyYHOTO MO3HAHWSA B OMOJOTHH: HAONIOJCHHWE M OIHCAHUE YKUBBIX
CHCTEM, TIPOIECCOB U SBIEHHUM, OpraHM3alus W TPOBEIECHHE OHOJOTHYECKOTO OSKCIIEPHMEHTa,
BBIIBIDKEHUE THUIOTE3bI, BBIIBICHUE 3aBHCUMOCTH MEXKIY HCCICIySMBIMH BEIUYMHAMH, OOBSICHEHUE
TIOJYYEHHBIX PE3YJIbTATOB, MCIIONB30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BEIBOJIBI HA OCHOBAHHH TTOTyYEHHBIX PE3YIBTATOB;

YMEHHE BBIIEIATh CYNIECTBEHHBIE MPU3HAKK BHPYCOB, KIETOK TIPOKAPHOT W DYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOUHBIX OpPraHW3MOB, OCOOEGHHOCTH MpOIECCOB: OOMEHa BEIIECTB |
MPEeBpaIIeHUs DSHEPTUM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U HHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MHT032, ME103a, OTUIOA0TBOPEHUS, PAa3MHOKEHUS, HHANBUIYAILHOTO PAa3BUTHS OPTaHU3Ma
(oHTOTEHE3);

YMEHHUE NPUMEHSATH OJTY4YCHHbIC 3HAHUS [T OOBSICHEHUS] OMOJIOTHUECKHX MPOIIECCOB U SIBJICHUH,
JUTSL TIPAUHATHUS MPAKTUYECKUX PEIICHWH B MOBCEIHEBHOW XHU3HHU C IENBI0 OOecreueHusl 0e301macHOCTH
CBOETO 3JI0OPOBbS M 3/I0POBbS OKPYXKAIOIIMX JIOJEH, COONMIOAEHUs HOPM TpPaMOTHOTO IOBEJCHHS B
OKpy’Kalolllell MpUPOAHOW cpele, TOHUMAaHWE HEOOXOJMMOCTH HCIHONB30BAaHUS JIOCTHIKEHUH
COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHH [T PAIIHOHAILHOTO ITPHPOIOTIONH30BAHNS;

YMEHHE pelaTh JJIEMEHTapHbIe TeHETUYECKHEe 3a7a4d Ha MOHO- U JIMTHOPHIIHOE CKPEIINBaHUE,
CIICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS JUIA TpeAcKa3aHus
HACJIeJIOBaHUS TIPU3HAKOB y OPTaHU3MOB;

YMEHHE BBITIONHSATH JIA0OPATOPHBIE M MpaKTUYecKue paboThl, COONI0IATh paBmUia Mpu padoTe ¢
y4eOHBIM U JIAOOPATOPHBIM 000PYA0BaHUEM;

YMEHUE KPUTUYECKH OIECHUBATh W HWHTEPIPETUPOBATh HH(OpMAIHIO OHOIOTMYECKOTO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CPEICTBA MacCOBOU
WHQOPMAIUK, HAYYHO-TIOMYJISIPHbIE MaTephalibl), STHUYECKUE aClEeKThl COBPEMEHHBIX HCCIICJOBAHUH B
OHOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;

yYMEHHE CO3/IaBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHHsI, 0000IIas OHOIOTHIECKYIO
WH(POPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCITOJIb30BaTh MOHATHIHBIN armapar OHOJIOTHH.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS yueOHOro npeamera «buonorus» ¢ 11 Kaacce IOIKHBI
OTpaXKaTh:

c(hOpMUPOBAaHHOCTh, 3HAHUW O MECT€ W PO OHOJOTMU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPa U HAyYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHUCKHX W 3apyOeKHBIX YUEHBIX-OHOIOTOB B pa3BUTHE OWOJIOTHHU,
(YHKITMOHATBHOM TPaMOTHOCTH YEIIOBEKA JIJISl PEIICHHUS )KH3HCHHBIX 3a71a4;

YMEHHE PAaCKpbIBaTh COJCpKAHHE OWOJIOTMYECKMX TEPMHHOB M TIOHSATHH: BHI, IOIMYJISIINS,
TeHO(OH/I, JBOIIONMS, JBIKYIIUE CHIBI ((aKTOPBI) SBOJIOIUK, MPHUCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHKE, SKOJIOTHIECKUE (PaKTOPbI, SKOCUCTEMA, IPOLYLIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI, LEIH
MUTaHUs, YKOJIOrHYecKas nupamMuaa, OnoreoueHos, ouocgepa;

YMEHHE H3JNIaraTh OMOJIOTHYECKUE TeopHH (dBOIOIMOHHAs Teopus Y. JlapBuHA, CHHTETHUYECKAs
TEOPHs DBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depemoBanms



[JIaBHBIX HampapjeHui u mytei spomoruu A. H. CesepiioBa, yuenust o 6uochepe B. 1. Bepraackoro),
OTIPEJICNIAT TPAHUIIBI UX TPUMEHHMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HayYHOTO MO3HAHWS B OMOJOTMU: HAONMIOACHUE U OMHCAHUE YKUBBIX
CHCTEM, MpOIECCOB M SBICHUH, OpraHu3alusi W TPOBEACHHUE OHMOJOTMYECKOr0 OJKCIIEPUMEHTa,
BBIJIBI)KCHUE THITOTE3bI, BBIABJICHUE 3aBHCHMOCTH MEXIY HCCIEITyeMbIMHU BEIMYHMHAMH, OOBSCHEHUE
MOJMYYCHHBIX PE3YJIbTATOB, MCIOIB30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMCHHE JIENATh
BBIBOJIbl HA OCHOBAHUH TIOJyYCHHBIX PE3yJIbTaTOB,;

YMEHHE BBIJICNATh CYIMECTBEHHBIC MPU3HAKK CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BHJIOB,
TOMYJISIIIAN, MPOAYIICHTOB, KOHCYMEHTOB, PEIYIECHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJAECACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHM,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS JKOJOTMYECKHX (PAKTOpOB Ha OpraHM3MBI, IepeHoca
BEIICCTB W IOTOKA JHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MECHEHWH B DKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B OHocdepe;

yYMEHHE MPUMEHSTD MOJTYYCHHBIC 3HAHUS JIJIsl O0OBSICHEHUST OMOJIOTUYECKHUX MPOIECCOB U SIBICHUH,
JUTS TIPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOW JKU3HHU C IIeTbI0 oOecredeHus: 6e30MacHOCTH
CBOETO 3JIOPOBBS H 3JI0POBbS OKPYXKAIOMIMX JFOJCH, COONIOJCHHUS HOPM TPaMOTHOTO IOBEJCHHS B
OKpy)Xarollled TMPUPOAHOH cpele, ITOHUMAHWE HEOOXOAMMOCTH HCIOJIb30BaHMS  JOCTHIKCHUI
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATBHOTO PUPOIONIOHL30BAHNS;

YMEHHUE pelaTh dJIEMEHTapHbIe OMOJIOrMYECKHE 3a/1a4d, COCTABIATh CXEMbI NEPEHOCA BEUIECTB U
SHEPTUM B 3KocHcTeMax (LEMH MUTaHUs);

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTU4YecKkue paboThl, coOM0IaTh MpaBmwia Mpu padoTe ¢
y4eOHBIM U JTAO0OPATOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HH(OpMAHI0 OHOIOTMYECKOTO
COJACPpIKaHUA, BKIOYAIONIYIO0 IICCBAOHAYUYHBIC 3HAHUA M3 PA3JIMYHBIX MCTOYHHKOB (CpC,HCTBa MaccOBOM
WHQOPMAIIUK, HAyYHO-TIOMYJISPHBIC MaTepHaibl), paccMaTpUBATh TJIO0ANBHBIC JKOJOTHYECKHUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHOMICHUIO K HUM COOCTBECHHYIO MO3HIIUIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC NMMChbMEHHBIC U YCTHBIC COOOIICHMsI, 0000IIas ONOJIOTHIECKYIO
HHq)OpMaHI/IIO N3 HCCKOJIbBKHUX UCTOYHUKOB, I'PAMOTHO HUCII0JIb30BaTh MOHSATHUHHBIN arrapar 6I/IOHOFI/II/I.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumenoBanue
(mudposbie)
n/ | pasgenoB U TeM Becer  KoHTpoabH IpakTHyeck oBpazoBaTebHbIe
n NPOrpamMmsl o ble padoThI He padoThI pecype
N <aK bubnuoreka HOK
2 0.5 https://m.edsoo.ru/7f41c
HayKa 292
JKusple cucTEMBI buGmiorexa HOK
1 https://m.edsoo.ru/7f41c
Y UX OpraHU3aIHs 292
KuzHegesarenpHOC bufmiorexa HOK
A 6 0.5 https://m.edsoo.ru/7f41c
Th KJICTKH
292
Eighlgzme:;:}meﬂ bubnuoreka HOK
JIHBILLY 5 1 https://m.edsoo.ru/7f41c
pa3BuTHE 292
Opra’Hu3MoB =
HacnencreeHnoct Bubnunoreka HOK
b U U3MEHYHUBOCTH 8 0.5 2 https://m.edsoo.ru/7f41c
OpraHu3MOB 292
OCG;I;;(PIII;I;OB bubnuoreka HOK
p ‘ 3 https://m.edsoo.ru/7f41c
OCHOBBI
292
OHMOTEXHOJIOTHH
bubnunoreka HOK
PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41c
292
XuMHYCCKUH bubmmoreka IHOK
cOCTaB u 8 0.5 1 https://m.edsoo.ru/7f41c
CTPOEHHUE KIIETKU 292
OBLIEE
KOJIMYECTBO
YACOB 1o 34 15 45

[NPOT'PAMME
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MNOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne

n
/

I

Tema ypoka

KoJaun4yecTBO 4acos

Be
er
0

JlaTa
u3y4
eHus

Kontpo
JIbHBIE
padoThI

IIpakTn
qecKkue
padoThI

DJIeKTPOHHBIE nu@dposbie
o0pa3oBaTeJIbHbIEe pecypchl

buomorns B
cucTeMe
HayK
MeTtoapl
IMO3HAHMS
JKUBOM
MPUPOABL.
IIpakTHueck
ast pabora No
1
«Hcnonn3oB
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METOJ/IOB pHU
W3Y4YCHUHN
OHoJIoruyec
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00BEKTOBY
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MpOLECChl U
HUX U3YyYEHHE

0.5
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/Im.edso00.ru/863e632a

bubnuoreka HOK

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

bubnuoreka HOK

https://m.edsoo.ru/863e6564

XHUMHYECKU
)74 CcOCTaB
KJIETKH.
Boga "
MHHEPAJIbHBI
€ CoH

0.5

Bbubanoreka
https://m.edso00.ru/863e674¢

NOK

benkwu.
Cocrasn "
CTpPOCHHE
0OeIKoB

Bbubanoreka
https://m.edsoo.ru/863e6b72

NOK

DepMeHTHI
ouonornuec
KHe
KaTalm3aTop
BI.
JlaboparopH
ast pabora Ne
1 «13y4yenne
KaTaJuTH4ecC
KO

0.5

Bubnunoreka HOK

https://m.edsoo.ru/863e6b72
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aKTUBHOCTHU
(hepMeHTOB
(ma mpumepe
aMuUIIa3bl
WA
KaTaiashl)»
VYrineBoasl.
JInmmn et
Hyxnennos

bI€ KUCIIOTHI.
ATO

bubnnoreka HOK
https://m.edso00.ru/863e6870

bubnnoreka HOK
https://m.edsoo.ru/863e6d5c

10

Hcropus u
METOJBI
U3y4EHUS
KJIETKHU.
Kierounas
TEeopHus

Kmerka xak
LIeJIOCTHAS
JKHUBast
cucTeMa

bubnmoreka HOK
https://m.edsoo.ru/863e6e88

11

12

Crpoenue
9YKapHOTHYE
CKOH KJIETKH.
Jlaboparopu
ast pabora No
2 «M3yueHue
CTpOCHUS
KJIETOK
pacTeHui,
JKHBOTHBIX,
rpuboB u
OaxTepuit
noJ
MHUKPOCKOTIO
M Ha
TOTOBBIX
MUKpOTpena
parax u ux
OIIMCAHKE

O0MeH

BELIECTB WU
MeTa0O0IHU3M

0.5

bubnnoreka LHOK
https://m.edsoo.ru/863e6ffOhttps://
m.edso0.ru/863e716¢

bubanoreka HOK
https://m.edso00.ru/863e766¢

13

dotocunTes.
XEeMOCHUHTE3

bubanoreka HOK
https://m.edso00.ru/863e7c98

14

DHepreTuyiec
KUl 00OMeH

05

Bubnunoreka HOK
https://m.edsoo.ru/863e7aae

15

KnuzneHHnIi
LUK
KJICTKH.
Jenenue
KJIETKU.
Muros3.

0.5

Bubnunoreka HOK
https://m.edsoo.ru/863e7dc4
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JlaGoparopu
ast paborta Ne
3
«Habmoznen
e MHUTO3a B
KIIETKax
KOHUYHUKA
KOpeIKa
nyKa Ha
TOTOBBIX
MUKpOTpena
parax»

16

buocunres
OeJika.
Peakus
MaTpUYHOIO
CHHTE3a

bubnuoreka HOK
https://m.edso0.ru/863e796e

17

Tpancnauus

OnocuHTE3
Oelka

bubnnoreka LHOK
https://m.edso00.ru/863e796e

18

19

20

21

22

23

HexneTounsl
e (hop™Mbl
JKM3HH & —
BUPYCHI

Dopmbl
Ppa3MHOXKEHU
b
OpraHH3MOB

Metio3

O6pa3zoBanu
€ U pa3BHUTHE
MOJIOBBIX
KIIETOK.
Ormo10TBOP
eHHe.
Jlaboparopu
ast pabora Ne
4 «zyuenne
CTpOEHUS
MOJIOBBIX
KIETOK  Ha
TOTOBBIX
MUKpOTIpena
parax»
NuauBuayan
bHOE
pasButue
OpraHHU3MOB
I'enernka —
HayKa 0
HACIIeJICTBCH

0.5

bubnnoreka LHOK
https://m.edsoo.ru/863e7540

bubnnoreka LHOK
https://m.edsoo.ru/863e81b6https:
/Im.edso00.ru/863e831e

bubnnoreka LHOK
https://m.edsoo.ru/863e7f4a

bubanoreka HOK
https://m.edsoo.ru/863e81b6

Bubnunoreka HOK
https://m.edso00.ru/863e8436

Bubnunoreka HOK
https://m.edso00.ru/863e86f2
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24

25

26

HOCTH n
HN3MCHYHNBOC
TH

3aKoHOMEpH
oCTH
HACJICJIOBaHU
S IPU3HAKOB.
Momnorubpu
JTHOE
CKpELIBaHU
e

Jurndpuaao
e
CKpEIIMBaHU
e. 3aKkoH
HE3aBHCUMOT
0
HAaCIIEIOBaHU
sl IPU3HAKOB

Cuerennoe
HacJleI0BaHU
€ TIPU3HAKOB.
Jlaboparopu
ast pabora No
5 «M3yueHue
pe3yabTaToB
MOHOTHOPHT
HOT'O u
JTUTUOPUTHO
ro
CKpELIMBaHU
1 y
JIPO30(HITBI
Ha TOTOBBIX
MUKpOTpena
paTax»

0.5

bubnnoreka HOK
https://m.edsoo0.ru/863e8878

bubnnoreka HOK
https://m.edsoo.ru/863e89a4

bubnmoreka HOK
https://m.edso0.ru/863e8c60

27

28

I'eneTnka
ToJia.
HacnenoBan
ne
MIPU3HAKOB,
CIEIUICHHBIX
C IOJIOM

H3menunBoc
Tb.
Henacnencr
BEHHAs
M3MEHYNBOC
Tb.
JlaGoparopu
ast pabora Ne
6. Usyuenue
Mot uKau

0.5

bubmnoTeka HOK
https://m.edso0.ru/863e8c60

Bubnunoreka HOK
https://m.edsoo.ru/863e8efe
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OHHOH
HU3MEHYUBOC
TH,
MOCTPOEHUE
BapHaIIOHH
oro pspa u
BapHallMOHH
ol KpuBOI»

29

Hacnenctse
HHas
W3MEHYHBOC
Tb.
Jlaboparopu
ast paborta Ne
7. «AHamu3
MyTauuy y
JPO30(HITBI
Ha TOTOBBIX
MUKpoOIIpena
paTax»

bubnnoreka HOK

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

30

31

I'eneTnka
genoBeKa
ITpakTrHueck
as pabora Ne
2.
«CocraBneH
he W aHaau3
POJOCTIOBHBI
X YeJIOBEKA.
PeszepBHbIil
YPOK.
O0o061enne
T10 TEME
«Hacaenctse
HHOCTb "
W3MEHYHBOC
Thb
OpraHu3MOB
»

bubnnoreka LHOK

0.5 https://m.edsoo.ru/863e8d78

05

32

33

Cenexuus
KaK HayKa u
TIPOIIECC
Meroner u
JIOCTHIKEHHMS
CeJIEKIIUU
pacteHuid u
JKUBOTHBIX.
OKCKypcust
Nel
«OCHOBHBIE
METO/IbI 5
JIOCTHIKEHMS
CCIICKLINH

bubmnoTeka HOK
https://m.edsoo.ru/863e9214

Bubnnoreka HOK
https://m.edso0.ru/863e9214
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pacteHuil u
JKUBOTHBIX
(ma
CEJICKIIMOHH
VIO
CTaHIIHIO,
TJIEMEHHYO
epmy,
COPTOHUCITHIT
aTeNbHbIN
y4acToK, B
TETUTMIHOE
XO3SICTBO,
naboparopu
10
arpoyHHUBEpPC
UTeTa  WIH
HAYYHOTO
[EHTPA)».

Bbrnorexnoio
ruast KakK
34 oTpaciib 1
MIPOU3BOJCTB
a

bubnuoreka HOK
https://m.edso00.ru/863e9336

4.5
Jdp.-7
34 15 Ilp.-2
DKCKypC
nu - 1

OBILEE
KOJIMYECTBO
YACOB 13(0)
[TIPOTPAMME

YUEBHO-METOJWYECKOE OBECIIEUEHUE OBPA3OBATEJIbBHOT'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YUEHUKA
* buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /lIloxg pen.
[Taceunuka B.B., Akimnoreproe obmectBo «M3matenscTBo «IIpocBemenney

METOAUYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Buonorust  (yriybnenuwlii  ypoBenb): Peanmuzanms TpeboBanmuii dI'OC cpemnero obriero
oOpazoBanus : MeToguueckoe nocoodue st yuurens / [JILA. Ilapuytuna, A.B. OBunnnukos, O.B.
Konscauxos, C.M. I'marones]; nox pex. JI.A. Iapmyrunoit. — M.: ®I'BHY «MHcTuTyT crpaterun
pa3BUTHS 00pazoBaHUs, 2023. - 154 o WL
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://school-collection.edu.ru - Enunas KOJUIEKLIUS 1HOP;
2. http://fcior.edu.ru/ - denepanbHbIi OaHK 20P;
3.https://biomolecula.ru/bruomornekyna - Hay4IHO-TIOMYISPHBIH CAHT, TOCBSIIIEHHBIH MOJCKYJIIPHBIM
OCHOBaM COBPEMCHHOI OHOJOTMH W MPAKTHYCCKUM TMPUMEHEHHSM HAy4YHBIX JOCTIKCHUN B
ME/UIHHE 7 OUOTEXHOJIOTHH.
4. http://biodat.ru/ Biodat - crpaBouHO-HH(POPMAIIMOHHBIH pecypc MO OHOJOTHH W SKOJIOTHH, a
TaKKe CHCTEMa COBMECTHOH paboOThl, MO3BOJSOMIAs B HHTEPAKTHBHOM PEKHME Pa3MECTHThH
pe3yabTaThl CBOHX UCCIIeTOBaHUIA u HaOJIFOICHHIA.
5. http://www.darwinmuseum.ru/section/kollekcii Komnekuuu JlapBuHOBCKOTO My3es - JeTaibHas
nHpopMaIusa 00 JKCTIOHATaX KpYTTHEHIIIeTo OMOJIOTHYECKOTO My3esl.
6. https://sbio.info/IIpoekt «Bcsi Guonorusi» - HaydyHO-0Opa30BaTEIbHBIA MPOSKT, MOCBSIICHHBIH
Oouonoruu u POACTBEHHBIM HayKaM.
7. https://interneturok.ru/interneturok.ru - OTKpbBITBIE YPOKH IO BCEM IMPEAMETaM IIKOJIbHOM
[IPOrpaMMBl, COAEPKAT TECTHI, TPEHAKEPBI U KOHCIIEKThI. Y UUTENb HAHAET FOTOBBIE MaTEPHAIIBI JJIs
YPpOKa, MOXKET nociaymarb BUACOJICKIIMHN 10 I[eTCKOﬁ TICUXOJIOTHH.
8. Youtube-xaman Drofapublishing - apxuB BeOMHApOB aBTOPOB YYEOHHKOB, Y4YCHBIX,
Hperno/iaBaTelieil, yuuTeaei-mpakTHKOB, OTKPBITHIC YPOKU, HHTEPBBIO C BEAYIMMH CIICIIHATHCTAMH.



