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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke MmporpaMMbl MO OHOJIOTHMM TEOPETUYECKYIO OCHOBY JUIsl OIpENeieHHs MOAXOA0B K (POPMHUPOBAHUIO COJIEP:KaHUS yueOHOIO
npeamerta «buosorus» coctaBuin: KoHnentyaibHbie mojoxkeHuss @I'OC COO o B3anM000yCIOBISHHOCTH IIEJICH, COACPKaHMsI, Pe3yIbTaTOB O0yYCHUS
U TpeOOBaHU K YPOBHIO MOJATOTOBKH BBIITYCKHHKOB, TIOJO0XKEHHUS 00 OOIIMX LENAX U NPUHIHUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHIE CHCTEMBI
cpeanero obuiero oopazoBanus B Poccuiickoii depepannu, a TakxkKe MOJOXKEHUS O crienupuKe OMOoIoruy, e€ 3HaueHUH B TIO3HAHUH >KUBOM MPUPOJIBI U
o0OecrieyeHny CyIIeCTBOBAaHUS 4deloBeueckoro oodmiectBa. CoOriacHO Ha3BaHHBIM TOJIOXKEHUSM, OIpEAeJeHbl OCHOBHBIE (YHKIIMH MPOTpamMMbl IO
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo Ouosnoruu AaéT MpeacTaBlIeHHE O IENsIX, 00 o0IIel cTpaTernu 00ydeHus, BOCIIUTAHHUS U Pa3BUTHA, OOYJaIOLINXCSl CPEICTBAMU
yuebHoro mpeamera «buonorus», omnpenenseT o0s3aTeIbHOE MPEAMETHOE COJIEpKaHUE, €ro CTPYKTYPY, paclpeiesieHHe MO pasfenaM U TeMaw,
PEKOMEHIYEMYIO0 TOCIE0BATEeIbHOCTh HU3yUeHHUs Yy4yeOHOro wmarepuana ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH
00pa3zoBaTeNbHOIO MPOIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCs.

B mporpamme 1mo OMOJIOTHH TakXKe YYHUTBHIBAIOTCS TPEOOBAaHMS K IUIAHHPYEMBIM JTHYHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM pe3ybTaTaM
oOyudeHus B (OPMUPOBAHUM OCHOBHBIX BUJIOB YU4€OHO-IIO3HABATEIHHON NEATEIHHOCTH YUEOHBIX ACHCTBHIA, 00yUaIOIUXCS 10 OCBOCHHUIO COAEPKAHUS
O6MOJIOrNYecKOro 00pa3oBaHMUs.

B nporpamme o 6uonorun (10-11 kmaccel, 6a30BbIi ypOBEHbB) peai30BaH MPHHIUI TPEEMCTBCHHOCTH B U3y4YCHUHU OMOJIOTHH, OJaroaaps 4emy
B HEH IPOCMaTpUBAETCS HAIIPABIEHHOCTh HA Pa3BUTHE 3HAHUMU, CBA3AHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHMSI, LIEHHOCTHBIX
OpHUEHTAIUH JTUYHOCTH, SKOJIOIMUYECKOTO MBIIIJICHUS, IPEICTaBIECHUH 0 310pOBOM 00pa3e *KU3HHU U OEpeXHBIM OTHOLLIEHHEM K OKPYKAIOLIEH MPUPOTHOM
cpeze. [loaTomy, Hapsay ¢ u3yuyeHHEeM 00IEeOMOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHUN O CTPOGHUH KHUBBIX CUCTEM Pa3HOTO PaHra U CyIIHOCTH OCHOBHBIX
MPOTEKAIOIIMX B HUX IMPOILIECCOB B MPOrpaMMe IO OMOJIOTUU yJIEIEHO BHHMAaHUE MCIOJb30BAHUIO MOJYYEHHBIX 3HAaHUN B MOBCEJAHEBHOW XU3HU JUIf
pelieHrs MPUKIAJAHBIX 3a/1a4d, B TOM YHCle: MPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JeBaHHUIl YeIoBeKa, MEIUKO-T€HETHYECKOTO KOHCYJIbTHPOBAHUS,
000CHOBAHUS YKOJIOTHYECKH 11€7IeCO00Pa3HOro MOBEACHHUS B OKpY KaIOIIel MPUPOAHOM cpeie, aHann3a BIUSIHUS X035ICTBEHHOH NesITeIbHOCTH YeJI0BEKa

Ha COCTOSHHUC MPUPOAHBIX U HCKYCCTBCHHBIX 3KOCHCTCM. Ycunenue BHUMaHUS K HpHKHaﬂHOﬁ HaIpaBJICHHOCTHU y‘-IC6HOTO npeameTa «buonorus»



IPOJUKTOBAHO HEOOXOAMMOCTBIO O0ECTIEYeHHS YCIOBUM JIJIsl PELICHUS OJJHOM U3 aKTyalIbHbIX 33124 HIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHMsI, KOTOpast
npenmnonaraet (GopMUpoBaHKE Y 00y4aIOIIUXCS CIOCOOHOCTH aJalTUPOBATHCS K U3MEHEHHUSAM TMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MHUPA.
[Iporpamma peanusyercs ¢ UCIOJIb30BaHUEM 000PYI0BAHUS IIEHTPa €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKOM HampaBIeHHOCTH «Touka pocTay.
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «BUOJIOT' U5

buonoruss Ha ypoBHE cpemHero ooOmiero oOpa3oBaHUs 3aHMMAaeT BakHOe MecTo. OHa oOecrieunBaeT (OPMUPOBAHHE Y OOYYAIOIIUXCS
MPEJICTaBICHUI O HAYYHOU KapTHHE MUPA, paclIUpseT U 000011aeT 3HaHUS O )KUBOU IPUPO/IE, €€ OTIIMUUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allu
U DBOJIIOLINU, CO3AAET YCIOBUS JIA: MO3HAHUS 3aKOHOB YXUBOHM MpUpPOJbl, (HopMUpPOBaHHS (YHKIIMOHATHHONW I'PaMOTHOCTH, HABBIKOB 3I0pPOBOTO U
0e30macHoro o0pasa >KU3HH, IKOJIOTUYECKOTO MBIIIIEHHUS, ICHHOCTHOT'O OTHOIICHHUS K KUBOM MPUPOJE U YETIOBEKY.

Bonbimoe 3HaueHWe OWOJIOTHS HMMEET TakKe JUIsl PEIICHUS BOCIUTATENBHBIX M PAa3BUBAIOIIMX 3a7ad CPEJAHEro oOmero obpa3oBaHUS,
coumanuzanuu oOyyaroumuxca. M3ydenue Ouonoruu obecriednBaeT yClIOBUS Al (OPMUPOBAHUS HWHTEIJIEKTYalbHBIX, KOMMYHUKALMOHHBIX H
UH(GOPMAILIMOHHBIX HABBIKOB, SCTETHUECKON KYJIbTYpbI, CHOCOOCTBYET MHTETpallii OWOJIOTMYECKUX 3HAHUM C MPEICTaBICHUSIMH U3 JAPYTUX y4eOHBIX
npeamMeEToOB, B YaCTHOCTH, (1)I/I3I/IKI/I, XUMHUH U FCOFpa(i)I/II/I. Hazsanurnle mooxeHust o npeaHa3Ha4YCHHU N yqe6Horo npeamera «bnonorusy coctaBuiIn OCHOBY
JUTSL OTIPEIEJICHUS TIOAX0/I0B K OTOOPY M CTPYKTYPHPOBAHUIO €0 COACPIKAHUS, TPEICTABICHHOTO B IIPOTpaMMe 110 OHOJIOTHH.

Otb6op conepkanusi ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3ULUK KyIbTypoCOOOpa3HOTO MOAXO0Ja, B
COOTBETCTBUHU C KOTOpPHIM OOydaroluecsi JOJKHBI OCBOMTH 3HAHUS U YMEHUS, 3HauuMble 17 (opMHpoBaHHS OOIIEH KyJIbTYpbI, ONpEAEsIone
aJICKBaTHOE TOBEJICHUE YeJIOBEKAa B OKPY KAIOIIIEeH MPUPOTHOM cpelie, BOCTPEOOBaHHbBIE B TIOBCEIHEBHON KU3HH U MPAKTHUECKON JesTeabHOCTH. Ocoboe
MECTO B 3TOH cHCTeMe 3HAaHUW 3aHUMAIOT JIEMEHTBI COJEP)KAHUS, KOTOPHIE CIy>KaT OCHOBOW i (hOPMUPOBAHMS MPEACTABICHHI O COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHE MUpPa U IIEHHOCTHBIX OPUEHTAILIUAX JINYHOCTH, CIIOCOOCTBYIOIIMX TYMaHHU3aIlUU OMOJIOTHYECKOTO 00pa30BaHHUS.

CtpykTypHupOBaHHE COJIepKaHUs y4eOHOIr0 MaTepuaa B IporpaMmMme 1o OMOJIOTHHU OCYIIECTBIEHO ¢ YYETOM IPUOPUTETHOTO 3HAUEHUS 3HAHUH 00
OTIUYUTETHHBIX OCOOCHHOCTSIX KUBOW MPUPOABI, O €€ YPOBHEBOW OpraHU3AIMH M SBOJIOIHMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro mpeamMera
«buonorus» BBIENEHBI CIEAYIOIINE COAEpKaTeNbHbIe TUHUH: «buonorus kak Hayka. MeToasl HaydyHOTO Mo3HaHUsM», «KieTka kak Ouomormdeckas
cuctemay, «Opranusm Kak Ouosnorunyeckas cucreMay, «CrucreMa 1 MHOrooOpa3ue OpraHudeckoro Mupay, « IBOJIOIUS )KUBOU MPUPOIBD, « IKOCUCTEMBI

" IpUCYITHUE UM 3aKOHOMEPHOCTHU .



HEJIX N3YYEHUS YYEBHOI'O ITPEJIMETA «BUOJIOT' USD»

Ienpb n3yuenus yueGHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE — OBJIAICHUE O0YYAIOIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATIBHON
OpraHu3alMK JKUBBIX CUCTEM Pa3HOI'O paHra U MpUOOpPETeHHE YMEHHUM MCIOJIb30BaTh 3TH 3HAHUS NIl TPAMOTHBIX ACUCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOABI U PELICHUS Pa3IMUHBIX KU3HEHHBIX POOIIEM.

JlocTiKeHue ey u3y4eHus yaeOHoro npeamera «bruonorus» Ha 6a30BOM ypoBHE 00ECIIEYMBACTCS PELICHUEM CIIETYIOIUX 3a/au:
1) ocBoeHHE O0YYAIOIIMMHUCS CHCTEMBbl 3HAHUI O OMOJIOTHYECKUX TEOPHSIX, YUCHUSX, 3aKOHAX, 3AKOHOMEPHOCTSIX, THIIOTE3aX, MPaBHJIaX, CIyXKalluxX
OCHOBOH U1 ()OPMHUPOBAHUS INPEJICTABICHUH O €CTECTBEHHO-HAyYHOW KapTHUHE MHpa, O METO/aX Hay4dHOro IO3HAHUS, CTPOCHUHU, MHOI000pa3uu u
0COOEHHOCTSX JKUBBIX CUCTEM PAa3HOI0 YPOBHA OpraHrU3alv, BBIAAIOIIUXCA OTKPBITHUAX U COBPEMCHHBIX HUCCIICAOBAHUAX B 6I/IOJIOFI/II/I;
2) hopmupoBanue y 00y4yaroImuxcs Mo3HaBaTEIbHBIX, HHTSIUICKTYaIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIECcCe aHAIN3a IaHHBIX O MyTSIX Pa3BUTHS
B OMOJIOTUY HAay4YHBIX B3IJIS/10B, UIEH U MOAXO0B K H3YUEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aLUY;
3) cTaHOBIICHUE Y 00YUAIOIIUXCs 00MIEeH KYIbTYpbl, PYHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHSATH U OLICHUBATD SIBICHUS OKPYKAIOLIETO
MUpa KUBOU NMPUPOBI HA OCHOBAHUM 3HAHUMN U OIBITA, TOJYYEHHBIX IPU U3YYEHUU OMOJIOTUH;
4) dopmupoBaHUE Y 00YUAIONIUXCA YMEHHI HMILTIOCTPUPOBATh 3HAYCHHUE OMOJOTHUECKUX 3HAHUHM B MPAKTUYECKON IEATEIbHOCTH YEI0BEKa, Pa3BUTHH
COBPEMECHHBIX MECAUIIMHCKHUX TEXHOJIOTHH U an06I/IOT€XHOJ'IOFI/II\/JI;
5) BociuTaHue YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIIOBEKOM YKHBOM MPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COONIOACHUS
ATUYECKUX HOPM IPHU MPOBEICHUH OMOJIOTHYECKUX UCCIIECIOBAHUIT;
6) oco3HaHMe IEHHOCTH OMOJIOTUYECKUX 3HAHUH JJIsl OBBILICHUS YPOBHS KOJIOTUYECKON KYIbTYPBI, Ul POPMUPOBAHUS HAYYHOTO MHPOBO33PEHHS;
7) mpuUMeHeHHe NPUOOPETEHHBIX 3HAHWMM W YMEHWH B TOBCEJHEBHOW J>KWU3HH ISl OIEHKU IIOCIEICTBUN CBOEU NESATEIBHOCTH IO OTHOMICHHIO K
OKpY>KaloIlen cpejie, COOCTBEHHOMY 37I0pOBbI0, 0OOCHOBAHHE M COOTIOJICHUE Mep MPODUIAKTUKHU 3a00JI€BaHUA.

MECTO YYEBHOTI'O IPEJMETA «bHOJIOI'US1» B YYHEBHOM IIJIAHE
B cucreme cpennero obmiero o6pasoBanust «buonorus», mzydaemas Ha 06a30BOM ypOBHE, SIBJISETCS 00s3aTeNbHBIM y4E€OHBIM MPEIMETOM,

BXOJAIIMM B COCTaB HpeﬂMeTHOﬁ obmactu «ECTCCTBCHHO-H&Y‘{HHG IpEeaAMCETBID.



Jlnis u3ydeHus Onosoru Ha 6a30BOM YPOBHE CpeIHEro o01ero oopasoBanus otBoautcst 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henenio), B 11

kyacce — 34 gaca (1 gac B Heneo).



COJAEPKAHUE YYEBHOI'O ITPEJMETA
10 KIJIACC

Tema 1. buonorus kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUUECKUMH U JPYTUMH €CTECTBEHHBIMU HAayKaMu, GHIIocOpuei, STUKOH,
ACTETUKOM U mpaBoM. Poib 6ronoruu B popMHUpPOBaHUH COBPEMEHHOI HaydyHOU KapTUHBI MUpa. CrcreMa OMOJIOrMYeCKUX HayK.

MeTopl IO3HAHUSA KUBOHM MpHUpOAbI (HAOIIOACHHUE, SKCIIEPUMEHT, OMMCaHUE, U3MEPEeHUe, KilacCupUKalus, MOIeTUPOBAaHUE, CTAaTUCTUYECKAs
00paboTKa JaHHBIX ).

JeMoHcTpanuu:

[Toptpetsl: Y. Hdapsun, I'. Mennens, H. K. Konbsuos, x. Yorcon u @. Kpuk.

TaOauIbl U CXEMBI: «MeTo bl MO3HAHMS KUBOM IpupoabD.

JlabopaTopHbIe U MPAKTUYECKUE PAOOTHI:

[Ipaktryeckas padora Ne 1. «Mcnonap30BaHNE pa3IHYHBIX METOJIOB ITPH N3YUYEHUH OMOJIOTHYECKIX 00BEKTOBY.

Tema 2. J)KuBble CUCTEMBI U UX OpraHU3ALUS.

JXKusble cuctemsbl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust Onosnorun. OTandue KUBbIX CUCTEM OT HEOPTraHMYECKON IPUPOJIBI.

CpoiicTBa OmocucTeM M UX pazHooOpaszue. YPOBHHM OpraHu3alui OMOCHCTEM: MOJIEKYJSPHBIHM, KI€TOYHBIN, TKAaHEBBINA, OPraHU3MEHHBIH,
HOMYJISIIIMOHHO-BUIOBOM, YKOCUCTEMHBIH (OMOreoLeHOTUUeCKUi), OnocqepHbIi.

JleMoHCTpanuu:

Taonuikl U cxembl: «OCHOBHBIE MMPU3HAKHU KU3HN», ((ypOBHI/I OopraHu3annu JKHBOI mpupoabD».

Ob6opynoanue: moaens mosiekyinsl JJTHK.

Tema 3. X¥UMHUYECKUH COCTaB M CTPOCHHUE KIICTKH.
XUMUUYECKU COCTaB KJIETKU. XUMHYECKHUE DJIEMEHTBI: MAaKpPO3JIEMEHThI, MUKPOAJIEMEHTHI. Bo/la 1 MUHEpaIbHBIE BEILIECTBA.

(DYHKI_II/II/I BOJBI 1 MUHCPAJIBHBIX BCIICCTB B KJICTKC. HOI[,ZLCp)KaHI/Ie OCMOTHYECKOTr0 OajaHca.



benku. CocraB u crpoeHue O0€ITKOB. AMHHOKHCIOTHI — MOHOMEpPHI OelkoB. HezameHnMble ¥ 3aMEHUMbBIE aMHHOKUCIOTHI. AMHHOKHUCIIOTHBIH
COCTaB. YPOBHU CTPYKTYphl O€IKOBOI MOJeKysbl (IepBUYHAs, BTOPUYHAs, TPETUYHAS W YETBEPTHYHAs CTPYKTypa). XMMHUUYECKHE CBOMCTBA OEJIKOB.
buonornueckune GpyHKIMU OCIIKOB.

®epMeHTHI — Ononornyeckue karanuzaropsl. CTpoeHue GpepMeHTa: akTUBHBIA LIEHTp, cyocTparHas cnenuduanocts. KodhepmenTsl. Butamusl.
Otnuuus (epMEHTOB OT HEOPraHWYECKUX KaTaIH3aToOpOB.

VYrneBoasl: MOHOCaxapuabl (IIIOKo3a, pubo3a U Ae30kcuprOo03a), Aucaxapuibl (caxaposa, JIAKTo3a) U IMoJucaxapuabl (Kpaxmai, INIMKOIEH,
1eJUTI0I103a). bruonornueckue GyHKIMM yrieBo0B.

Jlurmuapr: Tpurmmuepusl, Gocomumuasl, crepounsl. I'uapodunsHo-TuapododHbIe cBOMCTBA. bruomorndeckue GpyHkuy aunuaos. CpaBHEHHE
YIJIEBOJIOB, OCJKOB U JIMINIOB KaK MICTOYHUKOB SHEPIHH.

Hykneunossie kucnotsl: JIHK 1 PHK. Hykneotuisl — MoHOMEpbI HyKIeMHOBBIX KUCoT. Ctpoenue u pynkuuu JIHK. Ctpoenne u pynkuuu PHK.
Bunet PHK. AT®: ctpoenue u GyHKIUN.

uTonorus — Hayka o kieTke. Kierounas Teopus — npuMep B3aUMOACUCTBUS HJCH 1 ()aKTOB B HAYYHOM IMO3HAHUH. MeETO/Ibl H3Y4YeHUS KIETKH.

Knerka kak nenoctHast sxuBas cuctema. O01ue Npru3Haky KJIETOK: 3aMKHYTasl HapykHas MeMOpaHna, moJiekyibl JIHK kak reneruueckuii anmnapar,
cucTeMa CUHTe3a Oellka.

Tunbl kieTok: sykapuoThyeckas U MmpokapuoTHueckas. OcoOOEHHOCTH CTPOEHUs NMpoKapuoTHdeckoil kierku. KierouHas creHka GakTepHil.
Crtpoenue 2ykapuoTudeckoi kieTku. OCHOBHBIE OTINYHS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKa, MIMKOKAIMKC, UX GyHKuuu. [lnazmaTnueckas memOpaHa, €€ CBOMCTBA M (DYHKIIUH.
[{utoruiazma u e€ opranouasl. OnHomeMOpanHble opranouisl kietku: DIIC, anmapar ombaxku, muzocomsl. [1omyaBTOHOMHBIE OPraHOM/IbI KIIETKU:
MHUTOXOH/IpHH, MIacTuAbl. [IpoucxoxaeHne MUTOXOHApUN M miaacTuA. Bunel mnactun. HemeMOpaHHbIE OpraHOMbI KJIETKH: PUOOCOMBI, KIETOUHBIN
LEHTP, LICHTPUOJIH, PECHUYKH, KTYyTUKH. DyHKIIMM OPraHONI0B KIETKH. BritoueHus.

SAnpo — perynsTopHbiil HeHTp kiaeTku. CTpoeHue sipa: sepHas 000J04yKa, KaproIiazMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JleMoHcTpanuu:



[optpertsr: A. JleBenryk, P. I'yk, T. [lIBanu, M. IlIneitnen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.
J[lnarpammbl: «Pacrnipenenenue XUuMHUYECKUX 3JIEMEHTOB B HEXKUBOU MpUpoie», «PacnpeeneHne XuMUUECKHUX 3JIEMEHTOB B )KMBOM TIPUPOJIEY.

TaOauIbl U CXEMBI: «HepnonnquKaﬂ Ta6J'II/II_[a XHUMHUYCCKUX DJICMCHTOBY, «CTpOCHI/Ie MOJICKYJIBI BOABI», «buocunres 6enKa», ((CTpOGHI/Ie

MoJieKyIbl Oenkay, «Ctpoenue dpepmentay, «HyknennoBbie kucinotel. JJHK», «Ctpoenue monekynbsl AT®y», «CTpoeHHE dyKapHOTUIESCKON KIIETKNY,
«CTpOeHHE KUBOTHOHN KIETKN», «CTpOEHUE PACTUTENIBHON KIETKNY, «CTPOEHUE NPOKAPUOTUUECKOMN KIETKN», «CTpOEHHUE sapa KIETKN», «Y TIIEBOJBD),
«JIumuaey.

O6ODVI[OBaHI/IeZ CBETOBOH MHUKPOCKOII, 06OPYI[OB3HI/IG IJI1 IIPOBCACHUA Ha6J'IIOI[eHPII>i, HSMepeHHﬁ, OKCIICPUMCHTOB, MHKPOIIPCIIapaThbl

PaCTUTENBHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

JIaGopaTopHbIe U IPaKTUYECKHE PAOOTHI:

JIaGoparopnas padota Ne 1. «M3y4yeHne KaTaIUTUIECKON aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUIIa3bl HITH KaTalasbl)y.

JIaGoparopHas pabota Ne 2. «/3yyeHne CTpOEHUS KJIETOK pacTeHUH, )KUBOTHBIX U OaKTEpUH 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u
UX OTACAHHEY.

Tema 4. )KuzHenesTenbHOCTb KIETKH.

OOmMeH BellecTB, WIM METa00IM3M. ACCUMMIIALIUS (TUTACTHYECKUIT 0OMEH) M AUCCUMMIIALMS (3HEPreTUYeCKHii 0OMEH) — JIBe CTOPOHBI €IMHOTO
nporiecca Meradbonus3ma. Poib 3aKOHOB COXpaHEHUS BEILECTB U SHEPTUU B IOHUMaHUHN MeTa00In3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(PHBIN U reTepoTpopHbIA. Posib hepMEHTOB B 0OMEHE BELIECTB U NMPEBPAILIEHUN SHEPTUH B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas ¢a3bl GorocuHTe3a. Peakiuu gorocunTe3a. IpPeKTUBHOCTh (HOTOCHHTE3a. 3HaYeHHue (POTOoCHUHTE3a s
XKHU3HU Ha 3emuie. BnusiHue ycnoBuii cpesibl Ha GOTOCHHTE3 U CIIOCOOBI MOBBILIEHHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCUHTE3UPYIoIINe OakTeprun. 3Ha4YeHHE XeMOCUHTE3a /ISl )KU3HU Ha 3eMIle.

DHepreTudeckuii oOMeH B kieTke. Paciienyienue BemecTs, BbJEIEHNE U aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPreTHUECKOro OOMeHa.
I'mukonmu3. bpoxenune u ero Buibl. KucnopopHoe OKuclIeHHE, WM KJIETOYHOE abixaHue. OkucnurenbHoe (ocopunupoBanue. I eKTHBHOCTH

SHEPreTHIecKoro oOMeHa.



Peaknuu matpuynoro cuntesa. ['enernueckast nunpopmanus u JJHK. Peanuzanus renernueckoit nHpopMaruu B KiaeTke. | eHeTH4ecKuid KO 1 ero
cBoricTBa. Tpanckpumnius — matpuanblii cuaTe3 PHK. Tpancnsius — 6uocunTes 6enka. Drambl Tpancassuund. KogupoBanue aMuHOKHCIIOT. Poss pubocom
B OMocuHTE3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopust oTkpbiTus BupycoB (/. M. VBanoBckuit). OCOOEHHOCTH CTPOEHUS U >KU3HEHHOTO ITHKIIA
BupycoB. bakrepuodaru. bonesnu pacteHui, ’KUBOTHBIX U 4eJIOBEKa, BEI3bIBaEMbIC BUpycamMu. Bupyc ummyHonedunura yenoseka (B1UY) — Bo3Oyautens
CIIMIa. OGpaTHast TpaHCKPHUIIIIUS, peBepTa3a U uHTerpasa. [IpodunakTuka pacpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUA.

JlemoHcTpamuu:

[Moptpetsl: H. K. Konbios, /1. . UBanoBckui, K. A. Tumupsizes.

Tabnuub u cxembl: «Turbl nutanusy, «Metadonuzmy», «MUTOXOHIPUSY, « IHEPTreTHUECKUN 00Men», «XioporiacTy», «PoTocunre3y», «CTpoeHue

JHK», «Ctpoenue u GpyHKIIMOHUpOBaHHE TeHay, «CuHTe3 Oenkay, «I eHerndyeckuii Koy, «Bupycem», «bakrepuodarny, «CTpoeHUE U )KU3HEHHBIN ITUKIT
Bupyca CIIN1a, 6akrepuodaray, «Pemnukamms JJHK».

O6opynosanue: Moaenu-anmukanuu «Y nsoenne JJHK u Tpanckpunimsy, «buocunres 6enkay, «CTpoeHHe KIETKH», MoAenb cTpykTypbl JJHK.

Tema 5. PasmHOXKEHNME 1 MHIUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounblii nuki, win >Ku3HeHHbIN 1ukn kietkd. MuTtepdasza u murto3. Ilpoueccsl, mportekatromue B uHTepdasze. Perumkauus — peakius
maTtpuyHoro cuHTe3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HAOOp — KApUOTHUIIL. JIUTIIIONIHBIN U TalljIOUIHBIM XpOMOCOMHbBIE Ha0OpBL. XpOMaTHIbI.
[utonornyeckre OCHOBBI Pa3MHOKEHHS M MHIMBUIYAIIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetku — muto3. Ctaaun muto3a. [Ipoueccel, mpoucxosaime Ha pasHbIX CTaUsX MUTO3a. BUOIOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aloITo3.

®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosioe W 1osioBoe. Buapl 0ecrosioro pasMHOKEHUS: JeJIeHuEe HaJlBOe, MOYKOBAaHHE OIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €I0 3HAUEHUE [T CENEKIUH.

[TonoBoe pasMHOKEHUE, €r0 OTIUYHSI OT OECIIOJIOTO.

Metios. Craauu meiiosa. [Iporeccer, mpoucxopasime Ha cTaausix Mmeitosa. [loBenenue xpomocom B meiiose. Kpoccunrosep. buonorndeckuii CMbICIT

U 3HaUYE€HHE MEN03a.



I'ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK y >KMBOTHBIX. [l0JIOBBIE Kelle3bl: CEMEHHUKHM M MYHUKA. OOpa3oBaHHE U pa3BUTHE
IIOJIOBBIX KJIETOK — rameTr (crepMaTro3oui, SHIEKJIeTKa) — cIepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOEHUS SIMLEKICTOK U CIEepPMaTO30M0B.
OmnonorBopenue. [TapreHorenes.

WupuBuayansHoe pazBuTHe (OHTOreHE3). DMOpHOHANBHOE pa3BUTHE (IMOpHOreHe3). DTambl SMOPHOHAIBHOTO PAa3BUTHUS y TO3BOHOYHBIX
KUBOTHBIX: JApOOJIEHUE, racTpyisiuus, opraHorene3. [loctamOpuoHanbHOE pa3BuTHe. THUIBI MOCTAIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMPSIMOe
(munHOYHOE). BaustHue cpenibl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBI3bIBATh BPOKIEHHbIE YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JeMoHcTpanuu:

Tabnuie! u cxeMbl: «POpMbI pa3MHOKEHHSI OPraHU3MOBY, «/{BOWHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE

pacTeHuiy, «JleneHne KIeTku oakrepuity, «CTpoeHHUE MOJIOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KineTounslii ukimy», «Permmukanus JTHK», «Muto3y,
«Meito3», «IIpsmoe u HenpsiMoe pa3BUTHEY, «[ ameToreHes y MIICKOMUTAIONIUX U YeIoBeKa», « OCHOBHBIE CTa U OHTOTEHE3a».

OObopynoBanue: MUKPOCKON, MUKporipernapaThl «CriepMaTo30uabl MICKOMUTAIOMIET 0y, «SIiIekeTka MieKkonuTameroy, «Kapuokunes B

KJIETKaX KOpEIlKa JIyKay, MarHUTHas MoJieib-aniinkanus «/lenenue kietku», moaens JJHK, moaens meradazHoil XpoMOCOMBI.

JlaGopaTopHbIe U MPAKTHYECKHE PAOOTHI:

JIaGoparopHas pabota Ne 3. «HaGmroeHue MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyka Ha TOTOBBIX MUKpOIpenapaTax.

JlaGoparopHast pabota Ne 4. «3yueHue cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOMpEnapaTax.

Tema 6. HaciecTBeHHOCTh M N3MEHYUBOCTH OPIaHU3MOB.

IIpenmer u 3agaum reHeTuku. MicTopust pa3BUTHS T€HETUKU. Pojb IIUTONOTMU U 3MOPUOSIOTHH B CTAaHOBJICHUM T'€HETUKU. Bxian poccuiickux u
3apyOeXHBIX YUEHBIX B pa3BUTHE I'€HETHUKU. MeToapl reHeTHKU (TMOpHI0JIOTMYeCKU, IUTOT€HETHYECKUM, MOIEeKYyIsipHO-TeHeTnYeckuil). OCHOBHBIE
reHEeTHYECKUe MOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B CXeMaxX CKPELIMBaHUH.

3aKOHOMEPHOCTH HACJIEJOBaHUS MPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHoruOpuaHoe cKkpeuBanue. 3aKoH €InH000pa3us rTuOpuIoB

IEPBOro IMOKOJICHUA. HpaBI/IJ'IO JOMHUHHPOBAHUA. 3aKkoH PpacCIICIICHUA ITPU3HAKOB. I'mmote3a uncrorsl rameT. IlomHOE M HEMOIHOE JOMUHHPOBAHUC.
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JluruOpumHoe CKpemuBanie. 3aKOH HE3aBHCHMOTO HACJICIOBaHUS NPHU3HAKOB. [[MTOreHeTHYeCKHUE OCHOBBI IUTHOPUIHOTO CKPEIIMBAHMS.
AHanm3upyroliee ckpenuBanue. Mcrnoib30BaHre aHATU3UPYIOMIETO CKPEIMBAHUS AJIsl ONIPEICTICHUS TEHOTHIIA OCOOH.

CueruieHHOE HaclieJoBaHue Mpru3HakoB. Pabora T. Moprana o criernjieHHOMY HaclIeIOBaHUIO reHOB. HapyiieHue CrienieHus reHOB B Pe3yJIbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHAas TEOpHUsI HACJIEACTBEHHOCTH. [ e HeTUYeCKHE KapThI.

['enetuka nmona. XpoMOCOMHOE OIpeAesieHue Moia. AyTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHble M Te€TepOraMeTHbIE OPraHU3MBI.
HacnenoBanue npr3HaKkoB, CIEIJICHHBIX C MOJIOM.

N3menunBocTh. Buabsl ”3BMEHUMBOCTHU: HEHACIICACTBEHHAS M HAacIeACTBEHHAs. POJIb cpe/ibl B HEHACIEICTBEHHON N3MEHUNBOCTH. XapaKTEPUCTHKA
MOAM(HUKAIIMOHHOW M3MEHYMBOCTH. BapuallMOHHBIN psa W BapwalvoHHas KpuBas. Hopma peakiuu npusHaka. KogndecTBEHHBIE W KAaYeCTBEHHBIC
MIPU3HAKU M UX HOpMa peakinuu. CBoiicTBa MOAM(PUKAIIMOHHONW H3MEHYHBOCTH.

Hacnencreennas, Wi reHOTHITAYECKAs, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Mel03 U TOJIOBOM MPOIecC — OCHOBAa KOMOMHATHBHOMN
U3MECHUYMBOCTH. MyTanMoHHas W3MEHYUBOCTh. Kitaccupukamusi MyTranuid: TeHHBIC, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W TPHYUHBI MYTaIUil.
MyrtarenHsie ¢pakTOpbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHOU n3MenynBocty H. 1. BaBunosa.

BuesinepHast HacneCTBEHHOCTh U HK3MEHUYHBOCTb.

I'enetuka uenoBeka. KapuoTtun uenoBeka. OCHOBHBIE METO/ABI T€HETUKH YEIOBEKA: T€HEATOTHMYECKHUU, ONM3HEIOBBIN, IMTOr€HETUYECKUH,
OMOXMMHMYECKHH, MOJIEKYJISIpHO-TeHeTHYeCKnid. COBpEMEHHOE Ompe/esieHne TeHOTHUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHHE, T€HOTUITUPOBAHUE, B TOM
yucie ¢ nomotipsio [11P-ananmu3a. HacnencrBeHHbie 3a001eBaHMs YeIOBEKA: T€HHBIE 00JIe3HH, O0JIE3HU C HACJIEACTBEHHOM MPEapacnoioKeHHOCTHIO,
XpoMocoMHBIe Oomne3Hu. ComaTuyeckue W TeHepaThBHble MyTanuu. CTBONOBBIE KIETKU. [IpMHIMIBI 310pOBOTO 0O0pasza »KU3HU, JAMATHOCTUKH,
npo(UIAKTUKY U JICYSHHs] TeHETHUECKUX Oose3Hell. MeanKo-reHeTH4eckoe KOHCYIbTHpOBaHHE. 3HaUeHnEe MEUIIMHCKON TeHETUKH B MIPEIOTBPALICHU U
1 JICYCHUH TeHETHYECKHUX 3a00JICBaHUH YeJIOBEKa.

JeMoHcTpanmu:

[optpertst: I'. Menaens, T. Mopras, I'. ne ®@pus, C. C. YUerBepukos, H. B. Tumodees-Pecorckuii, H. Y. BaBuios.
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Ta6JII/II_H)I " CXCMBbI: ((MOHOFI/I6pI/IILHOC CKpCIIUBAHUEC 1 €0 HUTOICHCTUYCCKAsA OCHOBA», «3aKoH PACHICIVICHUA U €T'O0 HUTOTCHECTUYCCKAsA OCHOBAY,

«3aKOH YHMCTOTHI ramer», «JurubpunHoe ckpemuBanue», «Lluronornyeckre OCHOBBI JTUTMOPUAHOIO CKpelMBaHus», «Meio3», «B3aumoneiicTeue
aJUIeNIbHBIX T€HOBY, «I'€HeTMYecKne KapThl PAaCTCHUM, KUBOTHBIX U YEJIOBEKa», «l'eéHeTuka 1mosa», «3aKOHOMEPHOCTH HACJIEI0BaHMs, CLEINIEHHOTO C
nojom», «KapuoTHIbl yelloBeKa M JKMBOTHBIX», «Buabl m3MeHUMBOCTHY, «MoaudukannoHHas W3MEHYMBOCTH», «HacimemoBanue pesyc-¢pakropay,
«"eneruka rpymnm kpoBu», «MyTalmoHHast U3BMEHYUBOCTBY.

Ob6opynoBanue: MoAenu-anuMkanuu «MoHOTHOpUIHOE CKpeuBanuey, «Hemomnoe nomuHHpoBaHHE», «UrnOpuaAHOE CKpEIIMBaHUEY,

«Ilepexpéct xpoMocoM», MUKPOCKOI M MUKporpenapat «Jlpo3odpuna» (HopMma, MyTanuu (popMbl KpblIbEB U OKpAackH Tela), repdapuil «I"opox
IIOCEBHOM».

JIaGopaTopHble U IPaKTUYECKHE PAOOTHI:

JIaGoparopnas pabota Ne 5. «/3yueHue pe3yabTaToOB MOHOIMOPHJIHOTO M JUTMOPUIHOIO CKPEIIMBAaHUS Yy JPO30(GMIbI Ha TOTOBBIX
MUKpOIIpenaparax».

JIaGoparopnas padota Ne 6. «/3yduenue Moau(pUKaMOHHOW N3MEHUYUBOCTH, TOCTPOSHHE BAPUAIIMIOHHOTO PsJla U BAPHAIIMOHHON KPUBOID».

JIaGoparopHas pabota Ne 7. «AHanu3 MyTauuii y Apo30(}uisl Ha TOTOBBIX MUKpOIpenapaTax.

ITpakTruyeckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKaY.

Tewma 7. Cenexiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U mpolecc. 3apokaAeHue celdeKuu u jomectukanus. Yuenue H. V. BaBuioBa o neHTpax NpoUCXOKACHUS 1 MHOT00Opa3ust
KYJIBTYPHBIX pacTeHHUH. LIEeHTpBI MPOUCXOKACHHS JOMAIIHUX )KUBOTHBIX. COPT, MOpO/a, IITaMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBbIi M HHAUBUAYAJIbHBI OTOOpHI B CEJEKIMHM PAacTeHUH M KUBOTHBIX. OlEHKa 3KcTephbepa.
bnuskopocTBeHHOE ckpenuBaHue — HHOpUauHT. Yncras nunHudg. CkpemyBaHue YMCTHIX JUHUM. ['eteposuc, unu rubpuanas cuna. HepoacteeHHoe
CKpelrBanue — ayropuauur. Otnanénnas rudpuauzanys u e€ ycrexu. MIcKyCCTBeHHBIM MyTareHes U MnojiyueHue NOJUIIONI0B. JJOCTHKEHUS CENeKIIUH

paCTCHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB.
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buotexHonorus kak oTpacib NMPOWU3BOACTBA. | eHHas WHKeHepus. OTambl co3naHus pekomOuHantHOW JIHK M TpaHCreHHBIX OpraHM3MOB.
Knerounas wumxkenepusa. Kierouynsle KynpTypel. MHKPOKIOHAJIBHOE  pa3MHOKEHHME pacTeHuil. KiloHMpoBaHHME  BBICOKOIIPOJYKTHBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUe U dTHueckue rmpobdiaemsl. 'MO — renernyecku MoIuGUIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpALINN:

IToprpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. /[. Kapneuenko, M. @. 1iBaHoB.

Tabauiel 1 cxembl: kapta «L{eHTpbl MPOUCXOXKIECHUS U MHOT000pa3usl KyJIbTYpHBIX pacTeHui», «Ilopoasl moMaIIHUX >KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHuity, «Otnanéunas rubpuauszanus», «Padorel akagemuka M. ©. MBanoBay, «[lonumiaonausy, «O0beKThl OMOTEXHOIOTUN,
«KneTounble KyJIbTypbl U KIIOHUPOBaHUE», «KOHCTpyupoBaHUe U MEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHKe: MYJISKY IJI0/10B U KOPHETIJIONOB TUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHul, repbapuii «CenbckoX03iCTBEHHBIE PACTEHUS Y.

JIabopaTopHbI€ U MPaKTHYECKUE pabOThI:

Okckypcusi «OCHOBHBIE METOJBI U TOCTHKEHUS CENIEKIIMM PACTCHHM U >KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO depMmy,
COPTOMCIIBITATEILHBIA YYaCTOK, B TEIIMYHOE XO3SHUCTBO, 1a00paTOPHIO0 arpOyHUBEPCUTETA WITH HAYIHOTO IICHTPA)».

11 KJIACC

Tewma 1. DBosoIMOHHAS] OMOJIOTHSI.

[IpennochiIku BOHUKHOBEHHS SBOTIOIMOHHON TEOpUHU. DBOMIOLNMOHHAS Teopus U €€ MecTo B OMoJoruu. BrnusHue 3BOTIOIMOHHON TEOpUH Ha
pa3BUTHE OMOJIOTHH U JAPYTUX HAYK.

CBuzieTennbcTBa 3BOMIONUHU. [1aICOHTOIOTHYECKUE: MTOCIICIOBATEILHOCTD TIOSIBIICHUST BUJIOB B ITAJICOHTOJIOTHYECKOM JICTONUCH, TIEPEXOHBIC
dopmel. buoreorpaduueckue: cxoAacTBoO U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHEe: CXOJCTBA M pPa3iuuus IMOPHOHOB pa3HBIX BHJAOB TMO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTHYHEIE,
AQHAJIOTHYHBIC, PYJAUMCHTApPHBIC OpPraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX
MeTaOOIMYECKUX MTYTeH Y BCEX OPraHU3MOB.

OBonrormonHas Teopust Y. JlapsuHa. [IpenmocbuTku BOSHUKHOBEHUS TApBUHU3MA. J[BIIKYIITHE CHITBI SBOJIFOIIMH BHJIOB 110 J[apBUHY (M30BITOUHOE
Pa3MHOKEHHE MPU OTPAaHUICHHOCTH PECYpPCOB, HEOTIPEIeTIEHHAS N3MEHYNBOCTh, 00ph0a 3a CYIIIECTBOBAHUE, €CTECTBEHHBINH O0TOOD).
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Cunrernueckas Teopus Bosonnu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxposBomtouus. [Tonynsiiusa kak eIMHUIA BUIA U SBOJIIOIUH.

JIBrokymue cuiibl ((haKTOphI) SBOJIONMK BUIOB B IPUPOJIe. MyTallMOHHBINA MPOIECC U KOMOMHATHBHAS U3MEHUYUBOCTD. [[OMyIISIITMOHHBIC BOJHBI
u npeii renoB. M3omanus 1 Murpars.

EcrecTBenHbIit 0TOOp — HanpaBJIsiFOITUH (hakTop 3BOJONHH. DOPMBI ECTECTBEHHOT'O O0TOOpA.

[Tpucrnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTat 3Bojonun. [IpumMeps! npucnocoOaeHuii y opranu3MoB. ApoMopdo3bl B HAXOAJANITAIUH.

Buna u Bunoo6pazobanue. Kpurepun Buma. OcHoBHBIE (hOpMBI BU1000pa30BaHMs: TeorpapuiecKoe, 3KOJIOTHIECKOE.

MaxkpoaBosmrorusi. DopMbI 3BOTIONUY: PUITIETHICCKAs], TUBEPTCHTHAs, KOHBEPIeHTHAS, TTapajuielbHas. HeoOpaTHMOCTh IBOJTIOIIHH.

[IpoucxoxaeHue ot HecnenuaIu3upOBaHHbIX NpeaKoB. [Iporpeccupyromas cnennanu3anus. AganTuBHas pajararysl.

JeMoHcTpanuu:

[optpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkenb, ®. Mromiep, A. H. CeBepiios.

Tabnuier u cxembl: «Pa3BUTHE OPraHMYECKOro MUpPa Ha 3emIie, «3apoIbIIH TO3BOHOYHBIX JKUBOTHBIXY, «Apxeontepukcy, «®opMbr 60prObI 3a

cyuiectBoBanue», «EcTecTBeHHBI 0TOOP», «MHOr00o0pasue COpToB pacTeHHit», « MHOrooOpasue mopoja KUBOTHBIX», «[lomynsaiumn», «MyTannoHHas
U3MEHUYUBOCTHY, «ApoMopdo3bly», «anoagantanuny, «O0mas aerenepanus», «JIBuxyimue cuiisl 3BOTIONINY, «KapTa-cxema MapiipyTa myTelecTBUs
Y. JHapsuna», «boppba 3a cymectBoBanue», «lIpucnocobneHHOCTs oOpraHu3MoBy, «l'eorpaduyeckoe BHUI000pa3oBaHUE), «IKOJIOTHIECKOE
BHUJI000pa30BaHueE.

O6ODVI[OB8.HI/I€‘2 KOJUICKOUA HACCKOMBIX C pPA3JIMYHBIMU THUIIAMU OKPACKH, Ha60p IJI0A0OB M CEMAH, KOJIICKIIHMA «HpI/IMepH 3allIUTHBIX

IpUCHOCOOICHUH Y dKUBOTHBIX», MOJIeb «OCHOBHBIE HAITPABIECHHS SBOJIIOLUNY, 00bEMHA MoIesIb «CTpOEHUE TOJIOBHOTO MO3T'a TO3BOHOYHBIX ).

buoreorpaguueckas kapta mupa, Koyiekius «®opMbl COXpaHHOCTH MCKOIMAEMBbIX KHUBOTHBIX U pacTeHU», Mojenb anmuiukanus «llepekpéct
XpOMOCOMY», BJIaXKHbIE Npenapathbl «Pa3Butre Hacekomoroy, «Pa3BuTue IArymkny», Mukponpemnapar «J/{posoduna» (Hopma, MyTaruu GopMbl KpPbUIbEB U
OKpacCKH TeJa).

JIaGopaTopHbIe U IPaKTHYECKHE PAOOTHI:

JlabopaTtopHas pabota Ne 1. «CpaBHeHHE BUOB 110 MOP(OIOTHIECKOMY KPUTEPHIOY.
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JIaboparopHast pabota Ne 2. «Onucanue mprucrnocoOIEHHOCTH OpraHu3Ma B €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 3eMIIe.

JlonayuHble peICTaBICHUS O 3apOKICHUH KU3HU. HayuyHble runoTe3bl BOSHUKHOBEHHUS KU3HH Ha 3emJie: a0uoreHes v naHcnepMus. XuMuyecKas
IBOJIONMS. AOHOTCHHBIM CHHTE3 OpPraHWYECKHX BEIIECTB W3 HEOPraHWYECKHUX. OKCHEPUMEHTAIbHOE MOATBEP)KICHHE XUMHUECKOW 3BOJIIOLIUU.
HavanbsHbie sTaner Ouonornyeckoii ssonmrornun. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE MPOTOKIIETKU. [IepBhie
KJIETKHM U UX 3BoNroLsA. DOpMUPOBAaHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

Pa3BuTHe xu3Hu Ha 3emiie 1o apaM u nepuogam. Karapxeit. Apxeiickas u mporepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepropl: KeMOPHIICKHiA,
OPJIOBUKCKHI, CHITyPUHCKUIA, IEBOHCKUI, KAMEHHOYTOJIbHBIHN, IEPMCKHUH.

Me3o3oiickas 3pa U €€ Ieproibl: TPUACOBBIN, FOPCKUA, MEJTOBOM.

Kalino3zoiickas 3pa u €€ rnepruopl: NajgeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa U IeoJOrH4ecKuX mporeccoB. OCHOBHbBIE 3Tallbl SBONIOIUH PACTUTEIHLHOTO U KUBOTHOTO MHpa. ApomMopdo3bl y
pacTeHuii u KUBOTHBIX. [losiBIIeHUE, paciBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHuyecKOro MUpa Kak OTpa)xeHue 3BOJIIOIUU. OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OBoIoMs 4eaoBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3Butue mpeacTaBieHUN O MPOMCXOKICHUH uYeloBeKa. MeTo/ibl U3y4eHUs] aHTPOIOreHesa.
CxozcTBa M pa3nuuus 4eJI0BEKA U )KUBOTHBIX. CHCTEMaTHYECKOE TOJI0KEHUE YEIOBEKa.

JBuwxymue cuibl (paxTopbl) aHTpororenesa. HacnencTBeHHas H3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOuIecTBEHHBIH 00pa3 KHU3HM,
W3TOTOBJIEHUE OPYANUH TPYAA, MBIIIJIEHUE, PEYb.

OcHOBHbBIE CTaJAMM ¥ BETBU 3BOJIOLUU YEJIOBEKA: aBcTpanonuTeku, Yenoek ymenslii, YenoBek mpsmMoxonsduuii, YenoBek HeaHAEpPTATbCKUM,
UYenoBek pa3syMmHbIil. Haxolku mckomaembIX OCTaTKOB, BpeMsl CYLIECTBOBAaHMsS, 00JacTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO MO3ra, o0pa3 »KU3HH,
opynus.

YenoBeueckne packl. OCHOBHbIE OOJIBIIME pachl: €BpoIleou]Hasi (eBpa3uiicKas), HErpo-aBCTpajoOuaHas (SPKBAaTOpHAlbHAs), MOHTOJOWIHAS
(a3marcko-amepukaHckas). UepThl MpUCOCOOIEHHOCTH MPEACTaBUTENEH YeT0BEUECKUX pac K yCIOBUSAM CyllecTBOBaHUs. EQMHCTBO YenoBedyecKux pac.
Kpurrka pacusma.
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JleMoHcTpanuu:
Hoptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. dapsun.

Tabauiel U cxeMbl: «Bo3uuknoBenue CoaHEUHOM CHUCTCMBI», «Pa3BuTne OpraHu4eCKOro Mmupar», «PacturenpHas KIJICTKa», «KuBoTHas KJICTKa»,

«IIpokapuoTnueckast kieTka», «CoBpeMEHHas CHCTEMa OpraHM4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHMX YEPT CTPOCHUS YEIOBEKa U
4eI0BeK0OOpa3HbIX 00e3baH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKIX HaXO0IOK IMPEIKOB COBPEMEHHOTO YelloBeKay, «JpeBHeimue moam», «/IpeBHue

JIFO 11, «HepBBIe COBPCMCEHHBIC JIFOJAU), «YemnoBeueckue pacbD).

Ob6opynoBanue: Myisbku «lIpoucxoxienue yesnoBekay (OOCThl aBCTPAJIONUTEKa, MUTEKAHTPOIA, HEaHAEePTalIblla, KPOMAaHbOHLIA), CIENKU WIIN
n300pakeHHsI KAMEHHBIX OpYAUi TIEpBOOBITHOTO YeloBeKa (KaMHH-UOIIIEPhI, pyOmiia, ckpebdia), Te0OXpOHOJOTHYeCcKas Tadbuuna, KomwieKus «DopMer
COXPAHHOCTH MCKOIIa€MbIX KUBOTHBIX U PACTEHUII».

JIaGopaTopHble U IPaKTUYECKHE PAOOTHI:

[IpakTruyeckas padora Ne 1. «M3ydyeHue uckonaeMbIX OCTaTKOB PACTEHHUH U )KUBOTHBIX B KOJUIEKLIUSAX Y.

DKcKypcus «IBOJIOLKS OPraHMUECKOro Mupa Ha 3emJie» (B €CTECTBEHHO-HAYUHbIN WIIM KpAaeBEeAUECKU My3eil).

Tewma 3. Opranu3Msl 1 OKpyXxaroias cpeza.

OKoJorus KaKk Hayka. 3aJaud W pa3felibl SKOJOTnU. MeTopl KOJOTHYECKUX HCCIIEI0BaHUI. DKOJIOTMUECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEIJIOBEKA.

Cpenbl 00MTaHNS OPraHU3MOB: BOJHAsI, HA3€MHO-BO3/1yIlIHAasA, IOYBEHHAs, BHYTPUOPraHU3MEHHas.

Okonornyeckue ¢akropsl. Kiaccudukanus skomorudeckux (akTopoB: aOMOTHUECKHE, OMOTHUECKHME W aHTpoIoreHHsble. JleHcTBue
9KOJIOTUYECKUX (DAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (axkTopbl: CBET, TemmepaTypa, BiaxHocTb. Poromepuoamusm. [IpucrnocobieHus OpraHu3MOB K JEHCTBHIO aOMOTHUYECKUX
¢baxTopoB. buonornueckrue puTMBI.

buotnueckue paxtopsl. Buasl 6noTryeckux B3auMoIeHCTBUI: KOHKYPEHIUS, XUITHIYECTBO, CUMOMO03 U ero (popmsl. [lapasutusm, kooneparus,
MYTyajau3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEWTpaau3M. 3HaueHue OMOTHYECKHX B3aUMOACUCTBUM IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOTHBIX COOOIIECTBAX.
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DKOJIOTHYECKUE XapaKTEPUCTUKU Nonysiiuu. OCHOBHBIE MTOKA3aTeNId MOMYJISUNA: YUCICHHOCTb, TNIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb,
IPUPOCT, MUTpaIHs. JMHAMIKa YHMCIEHHOCTHU TOMYJISALUU U €€ Perysius.

JleMoHcTpanuu:

Hoptpetsr: A. I'ym6oasaT, K. ®@. Pynbe, D. I'ekkens.

Tabnuuet u cxemsl: kapta «IIpupoausie 30Hb1 3emuny, «Cpenbl 00uTaHUS OPraHu3MOBY, «DoTonepuoan3my», «llonyasuuny, «3aKOHOMEPHOCTH

poCTa YUCICHHOCTHU NOMyIAuuu nHpy3opuu-Tydenskny», «llumessie enm.

JlaGopartopHble U IPaKTHYECKUE pabOTHI:

JlaboparopHast pabota Ne 3. «Moposoruueckre 0COOCHHOCTH PACTCHHUH U3 PA3HBIX MECT OOUTAHHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckas pabota Ne 2. «[loacuér MIOTHOCTH NOMYJNIALUNA Pa3HBIX BUIOB PACTCHUN».

Tewma 4. Coob1iecTBa 1 9KOJIOTHUYECKUE CUCTEMBI.

Coo0miecTBo opranu3MoB — OuoreHo3. CTpyKTypsl OMOIICHO3a: BUIOBAsI, IPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-noMuHaHThL. CBs3H
B OMOIIEHO3E.

Dkosoruveckue cucteMsl (3kocucteMsbl). [Torstre 06 skocucteme u GuoreornieHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTHI YKOCHCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, peIyIICHTHI. KpyroBopoT BENIECTB M MOTOK SHEPTUH B dKOcHcTeMe. Tpoduueckre (MUIIEeBbIE) YPOBHU 3KOCHCTEMBI. [IHIIEBEIC TSN 1 CETH.
OcCHOBHBIE TTOKA3aTeIN YIKOCUCTEMBI: OMoMacca, IPOAYKIHS. DKOJIOTHIECKUAE MUPAMUJIBL: TTPOTYKIIHH, YACICHHOCTH, OnomMacchl. CBOWCTBA SKOCH CTEM:
YCTOHYHMBOCTD, CAMOpPETyIIsLusl, pazButue. CyKieccus.

[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. IKOCUCTEMA XBOMHOTO HIIM MIMPOKOIUCTBEHHOTO Jeca.

AHTpPOIIOTEHHBIC JIKOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHUCTEMBI. bHONOrMYeckoe H XO3SMCTBEHHOE 3HAYCHUE arpo3KOCHCTEM H
ypOOIKOCUCTEM.

buopasnoobpasue kak paktop ycroiunBocTr 3K0ocucTeM. CoxpaHeHHe OMOIOTHYECKOro pasHooOpa3us Ha 3emiie.

Yuenne B. U. Bepranckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. Kupoe Bemectso u ero pynkuun. OcodeHHocTr 6nochepsl
KaK TJIO0QIbHON SKOCHCTEMBI. /[[MHaMrueckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.
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KpyroBopoThI BemecTB U OHOTreOXMMHYECKHE [IUKITBI AJIEMEHTOB (YTiieposa, a3oTa). 30HaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTCHHBIE U3MEHEHHS B Onocdepe. [ 1odabHbIe YIKOIOTHYECKHE TPOOIIEMBI.

CocymiectBoBaHu€e MPUPOABI U yenoBeyecTBa. CoxpaHeHne OMopazHOOOpa3us Kak OCHOBA ycToiunBocTH Onochepsl. OCHOBA pallMOHAIBHOTO
yIpaBIeHUS MPUPOTHBIMUA PECYPCAMU U UX UCIONIb30BaHue. JlOCTIKEeHUsI OMOJIOTHH U OXpaHa MIPUPOJIBL.

JeMoHcTpanuu:

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

Tabnuuel u cxemsl: «Ilumessle nenu», «buoneHo3: cocraB u CTpykTypa», «lIpupoansie cooduiectBay, «llenu nutaHus», «IKoJOrHYEcKas
nupamuaay, «buocdepa u genoBex», «IKOCUCTEMa MIMPOKOIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOMHOTO Jiecay, «bruoneHo3 BooéMay, «ATpoLeHo3y,
«IIpuMepHBIE aHTPONIOTEHHBIC BO3JACHCTBHS HA IPUPOLY», «BakHEeHIIe HCTOYHUKH 3arpsi3HEHUS BO3AyXa M IPYHTOBBIX BOJ», «IlouBa — BakHenIas
coctapisironas 6uoceps», «DakTopsl Jerpaganuu nousy», «IlapHukoBblil 3¢ dexT», «PakTopsl pagMoaKTUBHOIO 3arpsi3HeHust 6uocdeps», «Oomast
cTpyKTypa Ouochepsi», «Pacnpoctpanenue xu3Hu B 0uocgeper, «O30HOBBIH 3kpaH 6rochepsl», «KpyroBopot yriepoaa B 6uochepe», «Kpyrosopot
a30Ta B IIPUPOACH.

Ob6opynoBanue: Mojenb-anIuiKanus « Tunuuneie OMoLeHO3bI», Tepbapuil «PacTuTtenbHble coo0IeCTBaY, KouieKnn «buouenosy», «Bpenurenu

BaKHEHIIINX CEIIbCKOXO035MCTBEHHBIX KYJIBbTYpP», rep6ap1/m " KOJUICKIITUHN paCTeHI/Iﬁ H )KUBOTHBIX, IIPUHAJJICIKAIIINEC K PAa3HbIM 3KOJIOTHYCCKUM I'pyHIIaM

OJJHOI'0 BHUJa, KpaCHa}I kuura Poccutickoit d)ezlepam/m, I/I306pa)KeHI/I$I OXpaHACMbIX BUIOB paCTeHI/Iﬁ " ) KUBOTHBIX.
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INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI
JInyHOCTHBIE PE3YNABTATHI

B cTpykType ITMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS Mpeamera «buonorusy» BBIIEIEHBI CIEAYIOIUE COCTABISIONINE: OCO3HAHUE 00Y4arOIUMUCS
POCCHUICKOHN TPaTaHCKON MJICHTUIHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEICTICHHIO, HATMYNE MOTHBAIIMH K O0YICHHIO
OMOoJIOruH, IeNICHANIPABICHHOE PAa3BUTHE BHYTPCHHHUX YOEKICHUN JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPHYECKUX TPATUIMN Pa3BUTHUS
OHMOJIOrMYECKOro 3HaHUs, FTOTOBHOCTh U CIIOCOOHOCTh 00yYaIOUINXCsS PYKOBOICTBOBATHCS B CBOCH JESATEIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMH,
MPUCYIIUMU CHCTEME OMOJIOTHUYECKOro 00pa3oBaHUs, HAIUMYUE IKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LENHU M CTPOUTH KU3HEHHBIC
IJIaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS IIpeaMeTa «bromorus 10cTUraroTcs B €AMHCTBE y4eOHOM M BOCIIUTATEILHOMN JACSITEIIBHOCTH B COOTBETCTBUU
C TPAJUIIMOHHBIMH POCCHMCKUMH COLUOKYIbTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B O0IIECTBE MTPaBUIIaMU
¥ HOpPMaMHM TOBEJIEHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHHUs, CAMOBOCIIMTAHUS M CAMOPA3BUTHSI, Pa3BUTHS BHYTPEHHEH MO3ULIUU JTUYHOCTH,
NaTPUOTH3Ma, YBOKEHUS K 3aKOHY W TPABONOPSIKY, YEIOBEKY TPyJa W CTaplieMy IOKOJICHHIO, B3aHMHOTO YBa)KEHHsS, OCPEKHOTO0 OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO U TPAIULIMSAM MHOTOHALIMOHAJIBHOTO HapoAa Poccuiickon @enepannn, NpUpoae U OKPYKAOILIEH Cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMsI ydeOHOro mnpeamera «buomorus» TOMKHBI OTpakaTb TOTOBHOCTh U CHOCOOHOCTH OOYYarOMIMXCS
PYKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UITUEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIUN, TTO3UTUBHBIX BHYTPEHHUX YOCKICHH I,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa W OMbITa JCSITEIIBHOCTH B IPOIIECCEe
peanu3aluyyi OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHON EATEIBHOCTH, B TOM YUCIIE B YACTHU:

I'paxnanckoro BocnuTaHus: cOPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIUHM 00yYaIoNIerocs: Kak akTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCHICKOTO
00111ecTBa; OCO3HAHME CBOMX KOHCTHUTYIHMOHHBIX MPaB U OOS3aHHOCTEH, yBa)KCHUE 3aKOHA M MPABOMOPSIKA; TOTOBHOCTh K COBMECTHOW TBOpPYECKOMH
NESTENbHOCTH TIPU CO3JaHUHM YYEOHBIX MPOEKTOB, PEIICHWH YUeOHBIX U TMO3HABATENbHBIX 3a/1ad, BBIOJHEHUU OMOJOTHYECKHX JKCIEPUMEHTOB;
CIIOCOOHOCTH OMpeNeNsITh COOCTBEHHYIO MO3UIIMI0 TIO OTHOIICHUIO K SBJICHHUSM COBPEMEHHOH KU3HU M OOBSCHATH €€; YMEHHE YYUTHIBATH B CBOUX
JEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHUS JIOJIEH C Pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH W COIHATBHBIM
MOJIOKEHUEM; TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BHITIOJIHEHHS YUCOHBIX, TO3HABATEIILHBIX M UCCIIEIOBATEIBLCKUX 3a/1aY,
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YBKUTEIHFHOTO OTHOIIEHHS K MHEHHUIO OMIIOHEHTOB MPH 0OCYKICHUN CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAEPKAHUS; TOTOBHOCTh K TyMaHUTApHOMH
Y BOJIOHTEPCKOM JESATENBHOCTH;

[TaTpuoTndeckoro BocnuTaHus: cHOPMUPOBAHHOCTh POCCHUICKON Tpa’kJaHCKON HAEHTUYHOCTH, MATPUOTHU3MA, YBAaXKEHHsS K CBOEMY Hapo.y,
YyBCTBAa OTBETCTBEHHOCTH Niepe] PoauHoi, ropaoctu 3a cBoi Kpai, cBOK PouHy, CBOM SI3bIK U KYJIBTYPY, IPOLLUIOE U HACTOSAILEE MHOTOHALIMOHAJIBHOTO
Hapoaa Poccuy; LIEeHHOCTHOE OTHOILEHHE K IPUPOJHOMY HACIEAMIO M MaMATHUKAM IIPUPOJBI, JOCTHXEHUSM Poccum B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHSX, TPYAE; CIIOCOOHOCTh OLIEHUBAThH BKJIAJ] POCCHUMCKUX YUYEHBIX B CTAHOBJIEHHE M Pa3BUTHE OUOJIOrMH, MOHUMAHUS 3HAUYECHUS OMOJIOTHUU B
MO3HAHUH 3aKOHOB MPHUPOJIbI, B )KU3HU UEIOBEKA U COBPEMEHHOTO OOIIEeCTBa; UeiiHas yOexkIEHHOCTh, TOTOBHOCTH K CIy>KEHHUIO U 3anuTe OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS. OCO3HAHUE JyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAapoJa; CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
STHUYECKOI0 MOBEACHUS; CIIOCOOHOCTh OIICHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH; OCO3HaHUE JIMYHOI'O BKJIaJa B MOCTPOCHHE YCTOMYMBOIO OYIYyIIEro; OTBETCTBEHHOE OTHOLICHHE K CBOUM POAUTENSIM, CO3JAaHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O IPUHATHS LICHHOCTEN CEMENHOM KU3HU B COOTBETCTBUH € TPAAULMIMU HapoaoB Poccuu;

DCTEeTUYECKOr0 BOCIIUTAHUSA: ICTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUasi 3CTETUKY ObITa, HAYYHOI'O ¥ TEXHUYECKOI0 TBOPUECTBA, CIIOPTA, TPYAa,
OOIIeCTBEHHBIX OTHOIIEHUI; MOHMMaHUE 3MOIMOHAILHOTO BO3JEHCTBUS JKUBOM MPHUPOJBI U €€ IIEHHOCTH; TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJIEHUE NIPOSBIATh KAU€CTBA TBOPUYECKOU JIMYHOCTH;

®u3nyeckoro BOCHUTaHUS, (OPMUPOBAHUS KYJIBTYpPbI 3/10pOBbSl U 3MOLMOHAILHOIO OJIaronoyyurs: MOHMMAaHHUE M pealln3alus 30pOBOro U
Oe3omacHoro obpasza >XKM3HU (370pOBOE NMUTAHHME, COONIOJICHWE TMTMEHWYECKHX MpPaBWJI U HOPM, COAaHCUPOBAHHBIM PEXHUM 3aHATUH U OTIbIXA,
peryisipHas (puznyeckas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3HYECKOMY M NCUXMUYECKOMY
3/10pOBbIO; MOHUMAaHHUE [IEHHOCTH NMPaBUJI MHIMBUAYATBHOTO M KOJJIEKTUBHOT'O 0€30I1aCHOT0 MOBEJICHUS B CUTYaLUAX, YIPOXKAIOIIHUX 3/10POBBIO U KU3HU
JI0JIeH; 0CO3HAHME MOCJIEACTBUI U HEMPUITHSI BPEAHBIX MPUBbIUEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYPEHHUS);

TpynoBoro BocHmuTaHHUS: TOTOBHOCTh K TPYAY, OCO3HAaHHE ILIEHHOCTH MAacTepCTBa, TPYNO0J0OHE; TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH

TEXHOJIOTHYSCKOU U COHI/IﬁJ’IBHOfI HaIpaBJICHHOCTH, CIIOCOOHOCTD HHUIIUNPOBATH, INIAHUPOBATE U CAMOCTOSATCIBHO BBIIIOJHATE TaAKYHO JCATCIBHOCTD,
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UHTEpEC K Pa3InYHbIM cdepam NpodecCHOHaIbHON JesITeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOp Oyayliel mpodeccuu U pealn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE IIAHBL, TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH KHU3HU;

DKOJIOTHYECKOTO BOCHHUTAHMS. SKOJOTHMYECKH LEIeco00pa3HOe OTHOIICHWE K TNPHUpPOJe KaK HMCTOYHUKY JKM3HH Ha 3emiie, OCHOBE e&
CYIIIECTBOBAHHMS; IOBBIIICHUE YPOBHS HKOJOTHYECKON KYJIbTYphI: NMPUOOPETEHHE OMNbITa IJIAHWPOBAHUS TOCTYHNKOB M OICHKH MX BO3MOXKHBIX
HIOCJICACTBUM AJIs1 OKPYXKAIOLIEH CpeJibl; 0CO3HAHHUE TI100aIbHOI0 XapaKkTepa YKOJIOrHYECKUX Ipo0IIeM U ITyTeil UX peIIeHHs; CIIOCOOHOCTh UCIO0Ib30BaTh
npuoOpeTaeMble IPU N3YYCHUN OMOJIOTUH 3HAHUS U YMEHUS [IPU PEIICHUH IPOOIIeM, CBSI3aHHBIX C PAMOHABHBIM IPUPOIOIIOIH30BaHIEM (COOII0ICHHE
IpaBHJI TOBEACHHS B IIPUPO/IE, HAIIPABJICHHBIX HA COXPAaHEHUE PaBHOBECHS B 9KOCHUCTEMAaxX, OXpaHy BUJIOB, SKOCUCTEM, Onocdepbl); akTHBHOE HENIPUSATHE
NeMCTBUHN, TPUHOCSIINX BpEA OKPYXKAIOWIEH NPUPOJHON cpelne, YMEHHE IPOrHO3UPOBATh HEOIArONpPUATHBIE JKOJOTHYECKUE ITOCIEACTBUS
NpEANPUHIMAEMBIX ISHCTBUI U MPEIOTBPAIIATh UX; HATMYNE PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYPHbI, OTBITA JESITeIhHOCTH
9KOJIOTMYECKON HAIPaBIEHHOCTH, YMEHHs PYKOBOJCTBOBATHCS MMH B IO3HABATEIHHON, KOMMYHHKATUBHON W COLMAIBHON NMpPaKTHKE, TOTOBHOCTH K
y4acTHIO B IPAKTUYECKOMN IESATEIBHOCTH SKOJIOTHUECKOI HAIPaBICHHOCTH;

LleHHOCTH HAy4YHOTO TO3HAHU: C(HOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKH U
OOIECTBEHHON MpPaKTHKM, OCHOBAaHHOTO Ha JMANOre KyJabTyp, CIIOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO MeCTa B IOJHKYJIBTYPHOM MHUPE;
COBEPILICHCTBOBAHME SI3BIKOBOI M YHTATEILCKOW KYJIBTYpPHI KaK CPEJICTBA B3aUMOJICHCTBHS MEXIY JIFOJbMHU U MMO3HAHUS MHPA; TIOHUMaHUE Creu( uKu
OMOJIOTHH KaK HAayKH, OCO3HaHMsA €€ poiu B (OPMHPOBAHUU PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3AAHUU LEJIOCTHOTO Mpe/CTaBlIeHUs 00
OKpY’KalolleM MHUpe KaKk O €JUHCTBE IMPUPOIbI, YeJIOBEKa M OOIIECTBA, B TO3HAHUM MPHPOJHBIX 3aKOHOMEPHOCTEH M pelIeHnu MpoOIeM COXpaHeHHs
IPUPOIHOTO PAaBHOBECHS; YOSIKAEHHOCTh B 3HAUMMOCTH OMOJIOTHH TS COBPEMEHHOM ITMBIITU3AIMH: 00ECTIEYeHHUS HOBOTO YPOBHS Pa3BUTHUS MEUIIHHBL,
CO3JIaHHE MEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX PelIaTh PeCypCHBIE MPOOIEMbl pa3BUTHS YEJIOBEUYECTBA, IIOMCKA MYTEH BBIXOA U3 TI00aTbHBIX
JKOJIOTHYECKHUX TpolieM u olecreueHHsl Mepexoja K YCTOHYMBOMY pa3BUTHIO, pAalMOHAIBLHOMY MCIIOJIB30BAaHMIO TNPUPOAHBIX PECYPCOB H
(OpMHPOBAHNIO HOBBIX CTaHIAPTOB XXU3HH; 3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMUYECKMX 3HAHUN B IENSAX IOBBIIIEHUS OOLIEH KyIbTYpHI,
€CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOW IPaMOTHOCTH OOyYaroImuxcs, (OpMUPYEMOU MPpH M3yYeHUH OHWOIJIOTHH,
MOHWMaHHE CYIIHOCTH METO/IOB TIO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITONB30BaTh MOJyYaeMble 3HAHUS U aHAU3a U
00BSICHEHUS SIBJICHUN OKPY>KAIOIIETr0 MUpa ¥ IPOUCXOIAIINX B HEM U3MEHEHUH, yMEHHE J1e1aTh 000CHOBAaHHbIE 3aKII0UEHHUS HA OCHOBE HAYUHBIX (DaKTOB
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Y IMCIOIIUXCS TAHHBIX C [ENBIO MOTYYCHUS JOCTOBEPHBIX BEIBOJIOB; CIOCOOHOCTh CAMOCTOSTEIHLHO UCTIONB30BaTh OMOIOTHUECKUE 3HAHUS JIJIS PEIICHUS
npoOjieM B pEAIbHBIX JKU3HEHHBIX CHUTYyallMsX; OCO3HAHWE IICHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBJISATh TPOEKTHYIO U
HCCJIEIOBATENLCKYIO ICSITEIIPHOCTh WHIMBHUIYAIBHO U B TPYIINE; TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSIMH.
MertanpeaMeTHbIE pe3yIbTaThbl

MeranpeaMeTHbIe pPE3yJIbTaThl OCBOEHHUS Y4eOHOro mnpeameTa «bHOJNIOTHS» BKIIOYAOT: 3HAYUMBIC Uil (DOPMUPOBAHHUS MHPOBO33PCHHS
00y4aromuXxcsi MEKIUCIUILUIMHAPHBIE (MEXKIIpeIMETHbIE) OOLIeHaAYYHbIEe MOHATHS, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CrieUU(UKY
METOJIOB TTO3HAHMS, UCIIOIB3YEMbBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHs, sSBICHHUE, MPOIECC, CUCTEMA, HAYIHBIA (DAaKT, IPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBaHNE, HAOJIOJICHUE, HW3MEPEeHHEe, JKCIEPUMEHT U JAPYruX), YHHBEPCAIbHBIC Yy4YCOHBIC JICUCTBUSA
(mo3HaBaTeNbHbIe, KOMMYHUKAaTUBHBIC, PETYIISITUBHBIE), OOecneunBaroniye GopMupoBanue (yHKIIMOHATEHON IPaMOTHOCTH U COLIMATIbHONM KOMIETEHIIUN
00y4aronuxcsi, CliocCOOHOCTh 00YYaOIINXCs HCIOIb30BaTh OCBOCHHBIE MEXKIUCIUTUIMHAPHBIE, MUPOBO33pEHYECKIE 3HAHUS U YHUBEPCaIbHbIC yueOHbIC
JICUCTBUA B TO3HABATEIbHOW U COLMAIBHON MTPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPAMMBI CPETHEr0 00IIeT0 00Pa30BaHUS TOJIKHBI OTPAXKATH:

OBnajzieHue YHUBEPCAIbHBIMUA YYE€OHBIMU MTO3HABATEIILHBIMH JICUCTBUSIMU:

ba3oBrie mornueckue JeMCTBUS:

o CaMOCTOSITENIbHO (POPMYITMPOBATh U aKTYAIU3UPOBATh MPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;
o MCIOJIb30BaTh IPU OCBOCHUH 3HAHU I TPUEMBI JIOTMUECKOT 0 MBIIIIJICHUS (aHaJIN3a, CHHTE3a, CPaBHEHU S, KJITacCU(PUKaILMU, 0000LIEHMS ), pACKPBIBATH

CMBICJT OMOJIOTUYECKUX MOHATUHN (BBLAETATH UX XapaKTepHble MPU3HAKHU, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);

o ONpPENENATh LENU EATEIbHOCTH, 33/1aBasi MapaMeTPbl U KPUTEPUN UX JTOCTHKEHUS, COOTHOCUTH PE3YyJIbTaThl ACSITEIBHOCTH C MOCTABICHHBIMU
LETISIMU;
o UCIOJIb30BaTh OMOJIOTHYECKHUE OHIATUS [T 00BACHEHUS (PaKTOB U SBJICHUH KUBOM NPUPOIBL;
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CTPOUTD JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHATIOTHH ), BBISIBIISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B pACCMATPUBAEMBIX
SIBIICHUSX, ((OPMYITHPOBATH BBIBOJBI U 3aKITIOUCHHUS;

MPUMEHSITh CXEMHO-MOJICITbHBIC CPEACTBA ISl IPEICTABIICHUS CYIIECTBEHHBIX CBS3€H M OTHONICHHI B M3YYaeMbBIX OMOJIOTHUYECKUX OOBEKTax, a
TaK)Xe IPOTUBOPEUH PA3HOTO PO/, BBISIBICHHBIX B Pa3IMUHbIX HHGOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINUXCS MaTePHAIbHBIX U HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ICSITEIIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LEJSM, OLIEHUBATh PUCKHU MOCIEACTBUN ACATEIHHOCTH,
KOOPJIUHHUPOBATH M BBITIONHSATEH pa0OTy B YCIOBUSX PEATBHOTO, BUPTYATbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBYS;

Pa3BUBATb KPCATHUBHOC MBINIJICHUE ITPHU PCIICHUHN ) KU3HCHHBIX HpO6J’I€M.

bazoBrie ncciaemoBaTeaIbCKUe ACHCTBUS:

BJIJICTh HABBIKAMH Y4eOHO-UCCIIEIOBATEIBCKON U IPOCKTHOM IESTETLHOCTH, HABBIKAMHU Pa3pelieHus mpo0ieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOUCKY METOJIOB PEIICHUS IPAKTUUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB IIO3HAHMUS;

MCIOJIb30BaTh PA3JIMYHBIEC BUbI AESITEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAllMK, TPE0OPa30BaHUIO U IPUMEHEHUIO B YUEOHBIX
CUTYyallUsX, B TOM YHCJIE IIPU CO3/IaHUH YUEOHBIX U COL[MANIBHBIX TPOEKTOB;

(bopMHPOBATh HAYYHBIM TUI MBIIIEHUS, BIaJI€Th HAYYHON TEPMUHOJIOTHEHN, KIIFOUEBBIMU MOHATUSAMHU U METO/IaMU;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a7]aull B 00pa30BaTENIbHON AEATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3ajauy, BBIIBUraTh TUIIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThI IS
JI0Ka3aTeJIbCTBA CBOMX YTBEPKIACHHM, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHMS 33Ja4d Pe3yJbTaThl, KPUTUUYECKH OLIEHUBATh MX JIOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIATH LI€JICHANPABICHHBIN TOMCK IEpEeHOca CPEJICTB U CIOCO0O0B IecTBUS B MTPO(HECCHOHABHYIO CPEY;
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YMETb IIEPEHOCUTh 3HAHUS B [I03HABATENBbHYIO U IPAKTUYECKYIO 00JIACTH KHU3HEAEATEIIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIC UACH, IIPEAJIAaraTb OPUIrMHAJIbHBIC ITOAXO0AbI M PCIICHUS, CTABUTH HpO6J’ICMBI 1 3a71a4yi, JOITYCKaOIINE aIbTCPHATUBHBIC PCIICHMA.

Pa6ota ¢ nundopmanueii:

OpUEHTUPOBATLCS B PA3IMYHBIX HCTOYHHKAX HHQPOpMAIMK (TEKCTe y4eOHOro MOocoOWs, HAYYHO-TIOMYJISIPHOW JHUTEepaType, OMOIOTHYeCKHX
CIIOBapsiX M CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B MHTepHETe), aHAIM3MPOBaTh HMH(DOPMAIMIO Pa3IUYHBIX BHIOB U (HoOpM
MIPEJICTABJICHHMS, KPUTHYECKH OICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHBOPEUHNBOCTD;

(hopMyITUPOBATH 3aMPOCH] ¥ IPUMEHSTEH PA3IMIHBIC METOIBI ITPH MIOMCKE U 0TOOpE OMOIOTHUSCKON MH(POPMAITH, HEOOXOIMMOM JIJISl BBITOJTHCHUS
y4eOHBIX 3a7a4;

PHOOPETaTh OMBIT MCIIOIB30BaHMS WH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJIB30BAHUS
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMy MpelcTaBieHHs] Ouonormueckoil mHpopMaiuu (cxeMbl, rpaduKu, AUArpaMMbl, TaOJHIIb,
PUCYHKH U JPYroe);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAaYeCTBE CPENICTBA MPU paboTe ¢ OMONIOrHYecKord WHQOpMAIMel: MPUMEHSTh XHUMHYECKUe, (PU3UYecKne U
MaTeMaTHYECKHe 3HAKH M CHMBOJIBI, (DOpMYIBI, aOOpeBUaTypy, HOMEHKIATYPY, HCIOIh30BaTh U MPEeOOpPa30OBBIBATh 3HAKOBO-CHMBOJIHYCCKUC
CpeJICTBA HATJISITHOCTH,

BJIQ/IETh HABBIKAMU PACMO3HABAHUS U 3AIUTH HHPOpMAIIHH, HH()OPMAIIMOHHOW 0€30MacHOCTH TNYHOCTH.

OBnaneHnue yHUBEpCAIbHBIMI KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

OO01enue:
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OCYILIECTBJISATh KOMMYHHUKAIIMU BO BCeX c(hepax KU3HU, aKTUBHO YYaCTBOBAThH B TUAJIOTE HJIM TUCKYCCHH IO CYLIECTBY 00CYXAaeMOil TeMbl (YMEHUE
3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CY>KJICHUS OTHOCUTEJIBHO BBIOJIHEHUS IpEAJIaraéMoil 3aJadyd, YYUThIBaTh HMHTEPEChl U COIVIACOBAHHOCTH
MO3UIIMK IPYTUX YYACTHUKOB JHAIIOTa WK JUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CPE/CTBAa OOIIEHUS, MOHMMATh 3HAUYEHHE COIUAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX
CUTYaIlui, YMETh CMATYaTh KOH(QJIUKTHI U BECTH MIEPETOBOPHL;

BIIAJICTh PA3IMUYHBIMU CIIOCOOAMHU OOILEHUS] M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUsSl IPYTUX JIIOJIeH, MPOSIBIATh YBAXKUTEIBHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU hopme HopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHas 1€STENbHOCTD:

MMOHMMATh M UCIOJIh30BaTh MPEHMYIIECTBA KOMAHIHOM Y WHAMBUAYAILHON pabOTHI MPU PEIICHUU OMOJOTHYECKOW MpoOIeMbl, 000CHOBBIBATH
HE00XO0IMMOCTh MIPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOICHUCTBUSA MIPH PEIICHUN yueOHOH 3a1a4u;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C YUETOM OOIIHUX MHTEPECOB U BOZMOXKHOCTEH Ka)KJI0TO UiIeHA KOJIEKTHBA,

MIPUHUMATh LIEJIM COBMECTHOM NIESITEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH AEHUCTBUS IO €€ TOCTHKEHHUIO: COCTaBJIIThH IUIAH JICHCTBHIA,
pacrnpeiensaTh poJik ¢ y46TOM MHEHHIM Y4aCTHUKOB, 00CYXIaTh Pe3yJbTaThl COBMECTHOUM pabOTHI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJa M KAXJIOT0 YYaCTHUKA KOMAH/IbI B OOIIUH pe3yabTaT Mo pa3pad0TaHHBIM KPUTEPHUSIM;

npeyaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEU C TIO3UIIMU HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE TTOBEACHUE B PA3TUYHBIX CUTYAIIUSX, MPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.
OBnazieHue YHUBEPCATILHBIMU PETYISTUBHBIMU JCHCTBUSIMH:

Camoopranuzanus:

WCIIOJTH30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS1 BBISIBJICHUS TTPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYaIIHSIX;

BBIOMpATh Ha OCHOBE OMOJOTHYECKHX 3HAHUI IEIEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JCUCTBUSAX U MOCTYIKAX MO OTHONICHUIO K YKUBOM

NPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;
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CaMOCTOSITEJIbHO OCYILECTBIIATh [T0O3HABATENbHYIO AEATEIbHOCTb, BBIABIATH IPOOIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4H B
00pa3oBaTEeNbHON ACATEIBHOCTH M )KU3HEHHBIX CUTYalUsX;
CaMOCTOSITENTLHO COCTABJIATH TUIAH PEIICHHSI TPOOJIEMBI ¢ YUETOM UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOYTCHU;
JlaBaTh OLIEHKY HOBBIM CUTYaLlUsM;
paclMpsATh paMKH y4eOHOI0 IpeAMeTa Ha OCHOBE JINYHBIX IPEANOYTEHHI;
JenaTh OCO3HAHHBIN BHIOOD, ApTYMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO IIMPOKOM 3pYAMLIMN B PAa3HBIX 00JIACTSX 3HAHUM, TOCTOSIHHO MOBBILIATH CBOW 00pa30BaTEeNIbHBIN
U KYJIbTYPHBIM YPOBEHb.
CaMOKOHTpOJIb:
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
BJaJIeTh HaBBIKAMHU I103HABATENbHON pedIeKCHM KaK OCO3HAHUS COBEPILACMbIX JAECHCTBUM M MBICIUTENBHBIX IMPOLECCOB, UX PE3YIbTaTOB U
OCHOBAHHUH, UCIIOJIB30BaTh NPUEMBI pedIEKCHH IJIs OLIEHKU CUTYyalluH, BEIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUICHUS 110 UX CHUYKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
[TpunsTHe ceds u Apyrux:
MIPUHUMATD ce0sl, TOHMUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;
IIPUHUMATHh MOTHUBBI M ApIYMEHTBI APYTUX MPU aHAIIN3€ PE3YyJIbTaTOB JACSITEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OMIMOKH;
pa3BUBaTh CIIOCOOHOCTh MTOHUMATh MUP C MO3UIIUU APYTOTO YEIOBEKA.
[IpenMeTHBIE pe3yabTaThl

10 xnacc
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c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U PO OHUOJOTMHM B CHUCTEME HAyYHOTO 3HAHUS E€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KaPTHHBI MUPA U HAYYHOTO MHPOBO33PEHHSI, O BKIIAJIC POCCUNUCKUX M 3apyOSKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHATBLHOW IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHMsI )KU3HCHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COJIEpKaHuEe OMOIIOTMYECKUX TEPMUHOB U IOHATUHN: )KU3Hb, KJIIETKA, OPraHU3M, MeTabo113M (0OMEH BEUIECTB U MPEeBpaLCHIE
SHEPTUM), TOMEOCTa3 (CaMOPETYIISIMs), YPOBHEBAsI OpraHU3alusl >KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOaYKIIMs), HACIIEICTBEHHOCTb,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JlaraTb OWMOJIOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHAs, LIEHTpaJIbHAs JAOTMa MOJICKYJISPHOW OMOJIOTHM), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBunosa) u yueHus (0 LeHTpax MHOToOOpa3usl U MPOUCXOXKACHUS KylnbTypHbIX pactenuilt H. 1. BaBuiosa),
ONpeEeATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM,;

YMEHHE BIIQJICTh METOJIaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U ONMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB W SBJICHUN, OPTaHU3AINS U
MIPOBEJICHUE OMOIOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKEHHIE THIIOTE3bI, BHISIBJICHUE 3aBUCHUMOCTH MEXIY UCCIe1yeMbIMU BETMUNHAMU, OObSICHEHNE
MOJYYEHHBIX PE3YJIbTATOB, WCIOJb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUM M 3aKOHOB, YMEHHME J€JaTh BBIBOAbI HA OCHOBAHHMH ITOJTYYEHHBIX
pe3ynbTaTOB;

YMEHUE BBIJIEIATh CYUIECTBEHHBIE IMPU3HAKUA BUPYCOB, KIETOK IPOKAPUOT U IYKAPUOT, OJHOKIETOYHBIX MU MHOTOKJIETOYHBIX OpPTaHU3MOB,
O0COOCHHOCTH TPOIIECCOB: OOMEHa BEIIECTB M TMPEBpAIICHHS SHEPrUU B KIETKe, (OTOCHHTE3a, MIACTHYECKOTO M IHEPreTHUYECKOro oOMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OTUIOJOTBOPEHUS, PA3MHOKEHUS, MHANBUYaTbHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3);,

YMEHHE MPUMEHATh MOTYYCHHbIE 3HAHUS I OOBSACHEHUs OMOJOTHYECKHX IMPOIECCOB WU SBICHUHM, AN MPUHATHSA MPAKTHUYECKUX DPELICHUH B
MTOBCE/IHEBHOM JKU3HU C 1I€JIbI0 00ecredeHtsl 0€30MacHOCTH CBOETO 3/I0POBBS U 3[J0POBBSl OKPYXKAIOUIUX JIt0JIeH, COOII0OICHUSI HOPM IPaMOTHOTO
MOBEACHUS B OKPYXAIOLIeH MPUPOAHON cpene, MOHUMaHHE HEOOXOAMMOCTH HCIIOJNBb30BaHUSA JOCTHDKEHUH COBPEMEHHOW OWOJNIOTUH H
OMOTEXHOJIOTHH /IS PAIMOHAIIBHOTO MPUPOJIOTIOIb30BAHUS;

YMEHHE pEellaTh IeMEHTapHbIE TeHETHYECKHE 3a/1a4l Ha MOHO- U TUTHOPHUIHOE CKpEUIMBAaHUE, CLEIICHHOE HAaclleOBaHHUE, COCTABISATh CXEMBbI

MOHOI' I/I6pI/II[HOT0 CKpCIIUBaHUA IJIA IPCACKa3aHus HACIICAOBAHUA TPU3HAKOB Y OPraHU3MOB;
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o YMEHHE BBHITIOJHSTH JIA0OPATOPHBIC M MPAKTUYECKUE paOOThI, COOTIOAATH MpaBmiia Ipu paboTe ¢ y4eOHBIM 1 Ta00OPATOPHBIM 000PYIOBAHHEM;
o YMEHHE KPUTHYECKU OIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIMIO OMOJOTUYECKOTO COJCpPKAHUS, BKIIOUYAIONIYIO TICEBAOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAaCCOBOW MH(POPMAIINHU, HAYYHO-TIOMYJIIPHBIE MATEPHUAIIbI), STHUYECKUE aCTIEKThl COBPEMEHHBIX UCCIICTIOBAHHUN
B OMOJIOTWH, MEIHUIINHE, OMOTEXHOJIOTHH;
J YMEHHUE CO3J1aBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIE COOOMICHHUs, 0000IIas OMOIOrHYecKyr0 MH(MOPMAIMIO M3 HECKOJIbKUX HCTOYHHKOB,
rpaMOTHO HUCII0JIb30BAaTh HOHATUUHBIN arnmapar 6I/IOJIOI‘I/II/I.
11 KJITIACC
o C(OPMHPOBAHHOCTh 3HAHHWI O MECTE W POJIM OMOJIOTMM B CHCTEME HAayYyHOIO 3HAaHUS €CTECTBCHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIA/IE POCCHICKHX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH,
(YHKIIMOHATIBHON IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 33]1a4;
o YMEHHUE PACKPBIBATh COJICPIKaHUE OMOJOTHYSCKUX TEPMHUHOB M TIOHSATHIA: BUJI, MONYJISIINS, TeHOMOHI, SBOJIOIUS, IBMKYIIUE CHIIBI ((PaKTOPHI)
IBOITIOIIMH, TTPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000Pa30BaHHE, YIKOJIOTHUECKUE (DaKTOPHI, IKOCHCTEMA, TIPOAYIIEHThI, KOHCYMEHTHI, PEAYIIEHTHI, [ICTTH
MUTaHUA, SKOJIOTUYECKast MUpaMuia, OMoreorieHo3, onocdepa;
o YMEHHE M3J1araTh OMOJIOTHIECKUE TeOpUH (IBOJIOIIMOHHAs Teopust Y. JlapBrHA, CHHTETHYECKAs TEOPHS IBOJIOINH ), 3aKOHBI H 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactBa K. M. bapa, uepemoBanHusi TIaBHBIX HampaeineHuil u mytei aBomouuu A.H. CeseproBa, ydyenuss o Ouocdepe B.
. BepHaackoro), onpeaensaTh TPpaHullbl UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;
L YMCHHUEC BJIAACTb METOJaMH HAYUYHOT'O IMO3HAHUS B OHMOJIOTNH: Ha6J'IIO)IeHI/Ie " OIIMCAHHME KMBBIX CUCTEM, IIPOLCCCOB U ﬂBJ'IeHHfI, opranusanusa U
IMPOBEACHUC OMOJIOTMYECKOI0 OKCIICPUMCHTA, BBIABHKCHHEC TMIIOTC3bI, BBIABJIICHUC 3aBHCHMOCTU MCKAY HCCICAYCMBIMHU BCIMYWMHAMU, o0bBsIcHEHNE
MOJTyYEHHBIX Pe3yIbTaTOB, UCIOIH30BAaHHBIX HAYUHBIX TOHITUN, TEOPUIl U 3aKOHOB, YMEHHUE JeNaTh BBIBOJbI HA OCHOBAHUHU MOJYUYE€HHBIX PE3yIbTaTOB;
o YMEHHE BBIICTIATH CYIIECTBEHHBIE TPU3HAKU CTPOCHHS OMOIOTUYECKUX 0OBEKTOB: BUAOB, MOMYISIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB,

6I/IOFCOI_ICHO3OB N 3KOCHUCTEM, 0COOEHHOCTH MMpOLECCCOB: HacJIeICTBEHHOM N3MCHYHUBOCTH, CCTCCTBCHHOI'O 0T6opa, BI/I,Z[OO6pa3OBaHI/I$I,
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HpI/ICHOCO6JIeHHOCTI/I OpraHu3mMosB, I[CﬁCTBHSI OKOJOTHYCCKHUX q)aKTOpOB Ha OpraHu3Mbl, IMEPCHOCA BCHICCTB W IIOTOKA SHCPrHU B 3KOCHCTCMAX,
AHTPOIIOI'CHHBIX H3MEHEHMH B PKOCHCTEMAaxX CBOEH MCCTHOCTH, KPYTOBOpOTa BEHICCTB U OHMOreOXNMMHUYECKHUX OUKJIOB B 6Hoccbepe;

L4 YMCHHC MPUMCHATDH IOJYYCHHBIC 3HAHUA IJIA O0OBSICHEHHSI OMOJIOrMYECKHX mponcccoB u HBHGHI/IfI, AJI TIPUHATUSA TMPAKTHICCKUX pemeHHﬁ B
HOBCCHHCBHOﬁ KHN3HHU C HOCJIBIO obecnieyeHnsi 0€30MaCHOCTH CBOEro 3A0POBbA U 3JJ0POBbS OKPYKAIOIMIUX Jnoz[eﬁ, CO6J'IIOI[CHI/IH HOpM I'PaMOTHOI'O

MOBEJICHUS B OKPY)KAIOIIECH MPUPOIHON cpelie, MOHUMaHNE HEOOXOIUMOCTH HCIIOIB30BaHUS JOCTHKEHUN COBPEMEHHOM OMOJIOTHHU I PallMOHAIHLHOTO

MPUPOIONOIB30BAHUS;

. YMEHHE pelliaTh dJIeMEHTapHbIe OMOJOTUYECKHE 3aa4d, COCTABIISTh CXEMbI IEPEHOCA BEIIECTB U YHEPTUH B SKOCUCTEMAX (II€MU MUTaHUS);

o YMEHHE BBIMOJIHATH JIa0OpaTOpHBIE U MPaKTUYeCKre paboThl, COOMIOAATH MpaBuiia Ipu paboTe ¢ y4eOHBIM U Ta00PATOPHBIM 000PYIOBAHHEM;

o yYMEHHE KPUTHYECKH OIICHUBATh U MHTEPIIPETUPOBATh MH(OPMALINIO OMOIOTUYECKOTO COJIEPKaHUS, BKIIOUYAIOUIYIO MICEBJOHAYYHbIC 3HAHUS U3

pa3JINYHBIX UCTOYHUKOB (CpesICTBA MacCOBOM MH(OpMaIK, HayqHO-TIONYJIIPHbIE MaTepHallbl), paCCMAaTPUBATh IN100AIbHBIE HKOJOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHHUIO K HUM COOCTBEHHYIO ITO3UIIHIO;

. YMEHHE CO37aBaTh COOCTBEHHBIC NMHMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas 61oIorn4eckyro HHGOPMAIMIO U3 HECKOIBKHX HCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BATb MOHATUUHBIN arrapar OHOJIOTHH.
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10

TEMATHYECKOE IINTAHUPOBAHHUE

KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
Ne n/n HaumeHoBaHue pa3ieioB U TeM KoHTpoIbHbIE IpaxTiaeckue (nudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypcebl

1 buonorus kak Hayka 2 0.5 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

2 JKuBBIE CHCTEMBI 1 X OpraHU3AIH 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292

3 XHUMHUYECKUH COCTaB M CTPOCHHUE KICTKH 8 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c292

4 JKusnenesaTeabHOCTh KISTKU 6 bubmnorexa IIOK
https://m.edsoo.ru/7f41c292

5 Pa3zmHOXeHME 1 HTHAMBHIYaJIbHOE 5 1 bubnuorexa [HOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292

6 HacnenctBeHHOCTh M1 HK3MEHUYHBOCTD 8 15 bu6mmoteka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292

7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292

8 PeszepBHOE BpeMms 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB T10 ITPOT'PAMME 34 0 4
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11

KJIACC
KoanuyecTBo yacoB DJIeKTPOHHBbIE
Ne o/ HaunmeHnoBaHMe pa3je/ioB U TeM KoHTpO.IbHbIe MpakTHyeckue (uudpossbre)
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI

pecypcsl

1 DBONIOLMOHHAS OHMOJIOTUs 9 1 Bbu6morexa [JOK
https://m.edsoo.ru/7f41cc74

2 Bo3HnukHOBeHME U pa3BUTHE )KU3HU HA 9 0.5 bubmumoreka LIOK
3emiie https://m.edsoo.ru/7f41cc74

3 Opranu3Msbl 1 OKpy>Karonias cpena 5 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41cc74

4 Coo0111ecTBa U 3KOJIOTHYECKUE CUCTEMBI 9 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

5 PesepBHOE BpeMms 2 bubmmoreka [JOK
https://m.edsoo.ru/7f41cc74

OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acos JIeKTPOHHBbIE LU (POBbLIE
Ne n/m Tema ypoka KonTposibHbIe IIpakTuyeckue Aata o0pa3oBaTejibHbIE
Bcero U3y4YeHUs
padoThI padoThI pecypcbl
1 buonorus B cucreme Hayk 1 bubnmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
2 MeTtoabl [IO3HAHUA JKUBOU 1 0.5 bu6nunoreka [IOK
npupojsl. [IpakTudeckas pabota https://m.edso0.ru/863e6122
Ne 1 «Mcnonb3oBaHue pa3IMuHbIX
METOJIOB npu W3YYCHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buonornueckue CHUCTEMBI, 1 bubnuorexa [JOK
MPOIIECCHI U X U3YyUCHHE https://m.edso0.ru/863e6564
4 XUMUYECKUH  COCTaB  KJICTKH. 1 bubnuorexa [JOK
Bona u MuHepaibHbIE COTU https://m.edso0.ru/863e674e
5 benku. CocraB u  cTpoeHue 1 bu6muoreka [IOK
0enkoB https://m.eds00.ru/863e6b72
6 depMeHTBI — OHOJIOTHUYECKHE 1 0.5 bubnuotexa [JOK
katanu3aropel.  JlabGoparopHast https://m.edsoo.ru/863e6b72
padota Ne 1  «M3yuenue
KaTaJTuTHYeCKON AKTUBHOCTH
(hepMeHTOB (Ha TpUMEPE aMUITa3bI
WJTU KaTajasbl)»
7 VYrieBonnl. JIMnuael 1 but6mmoreka [IOK
https://m.eds00.ru/863e6870
8 Hyxnennoseie kucnotel. ATO 1 bubnuotexa [JOK
https://m.eds00.ru/863e6d5¢
9 HUctopuss u MeTOnbl H3y4YeHUS 1 bubnuotexa [JOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 Krnerka xak 1(eJIoCTHas KHBas 1
cucTema
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11 Crpoenue YKapUOTHYECKOM 0.5 bubmuorexa [JOK
kietku. JlaboparopHast pabora Ne https://m.edso0.ru/863e6ff0
2 «U3ydeHre CTPOEHHUS KIICTOK https://m.edso0.ru/863e716¢
pacTeHHid, KUBOTHBIX, TPUOOB U
OakTepuii MOJT MHKPOCKOIIOM Ha
TOTOBBIX MHKpOIpernapaTax U Ux
OTIMCAHHE»
12 OOMeH BelIeCTB WM METa0O0IM3M bubmuorexa [JOK
https://m.eds00.ru/863e766¢
13 ®dorocuHTe3. XeMOCHHTE3 bubnnorexa [JOK
https://m.edso0.ru/863e7c98
14 DHepreTnyeckuii 0OMeH bu6mmoteka [IOK
https://m.edso0.ru/863e7aae
15 JKusHeHHbI LUK KJIETKH. 0.5 bu6nmorexa LIOK
Jlencuue KJICTKH. Muros. https://m.edsoo.ru/863e7dc4
JlaboparopHnas pabora Noe 3
«Habmronenne MuTo3a B KIIETKax
KOHYMKAa KOpellKa JiyKka Ha
TOTOBBIX MUKPOIIPENapaTax»
16 buocunres  Oenka.  Peaknms bubmmoteka [IOK
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucusius — OuocuHTe3 Oenka bubmmnoreka [JOK
https://m.edso0.ru/863e796e
18 Hexnerounsle (opMbl KU3HU — bu6muoreka [IOK
BUPYCBHI https://m.eds00.ru/863e7540
19 Dopmel Pa3MHOKEHUS bubmuoteka [IOK
OpraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bu6nunorexa [JOK
https://m.edso0.ru/863e7f4a
21 O6pazoBanue u pa3BuUTHE 0.5 bu6muoreka [IOK
IMOJIOBBIX KJIETOK. https://m.edso0.ru/863e81b6

OmnogorBopenue. JlabopaTopHas
pabota Ne 4 «M3y4yeHue CTpoeHus
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IIOJOBBIX KJICTOK Ha TI'OTOBBIX

MHUKpOTIperapaTax
22 NunuBuayanpHOE pa3BUTHE but6mmoreka [JOK
OpPraHUu3MOB https://m.edso00.ru/863e8436
23 ['eneTuka — Hayka 0 bubmmoreka [JOK
HACJICICTBEHHOCTH u https://m.edso0.ru/863e86f2
U3MEHUYUBOCTH
24 3aKOHOMEPHOCTH  HAacJeI0BaHUs but6mmoreka [IOK
MPU3HAKOB. MonorubpuaHoe https://m.edso0.ru/863e8878
CKpCIIMBaHUC
25 Jurnbpuxoe CKpEIllMBaHUE. Bbu6moteka [JOK
3aKkoH HE3aBHCHMOT0 https://m.edso0.ru/863e89a4
HACJICIOBaHMS PU3HAKOB
26 CuermieHHOe HacJIeI0BaHUC 0.5 bubnuoreka [IOK
MIPU3HAKOB. JlabopatopHas https://m.edso0.ru/863e8c60
padota Ne 5  «U3yueHue
PEe3yJIbTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKpPEIIMBAHUS Y
JIPO30(UITHI Ha TOTOBBIX
MUKpOTIperiapaTax
27 I'enetnka momna. HacnemoBanue but6mmoreka [IOK
MPU3HAKOB, CLETICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
28 H3MeHYnBOCTE. 0.5 bubnmorexa LIOK
HenacnencrBennas https://m.edsoo.ru/863e8efe
M3MeHYuBOCTh.  JlaGopaTtopHas
pabora  Ne 6.  l3ydeHue
MOAU(DUKAITIOHHOM
HU3MEHYMBOCTH, MOCTPOCHUE
BapHUAI[IOHHOTO psna u
BAPUALIMOHHON KPUBOM»
29 HacnencrsenHast N3MEHUYUBOCTb. 0.5 but6mmorexa [IOK

JlaGopatopnass pabora Ne 7.
«AHanu3 MyTtanui y Ipo30(uisl
Ha FOTOBBIX MUKpOIIperapaTax»

https://m.edso0.ru/863e8efe
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30 I'enernka yenoBeka 1 bub6nmoreka [IOK
https://m.edso0.ru/863e8d78
31 PezepBHblii ypok. O60011eHIE 110 1
teme  «HacnencrBeHHOCTH W
WU3MEHYHUBOCTH OPTaHU3MOBY
32 Cenexius Kak HayKa U MPOIECcC 1 bubnmoreka [JOK
https://m.edso0.ru/863e9214
33 Metoabl U JOCTUKEHUS CEICKIIUN 1 bubnmoreka [JOK
pacTeHuil U JKHBOTHBIX https://m.edso00.ru/863e9214
34 buorexnonoruss kak  OTpacib 1 bubnmoreka [JOK
IIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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11

KJIACC
KosnyecTBO 4acoB JIeKTPOHHBbIE LU (POBbLIE
JlaTa
Ne i/t Tema ypoka KonTposabHbie IIpakTH4eckune o0pa3oBaTe/ibHbIE
Bcero H3y4YeHUs
padoThI padoThI pecypcbl

1 DBodOIMS X METOObl eé 1 but6mmoreka [IOK
U3y4YCHUS https://m.edsoo.ru/863ea20e

2 Uctopus pa3BUTHSA 1 bu6mmoreka [IOK
MPECTABICHUI 00 SBOJIFOLIUN https://m.edso00.ru/863e9570

3 MUuKpo3BOITIOIHUS 1 but6mmoreka [IOK

https://m.edso0.ru/863e9cle

4 [Tomynsimust Kak dieMeHTapHas 1 0.5 bu6nuoreka [IOK
eIMHUIIA BHIA W DBOJIOIHH. https://m.edso0.ru/863e99c6
Jlaboparopuass pabGora Ne 1
«CpaBHeHUE BHJIOB 1o
MOP(}OTOrHIeCKOMY KPUTEPHIO)

5 JIBrkyiiue CHJIBI 1 bubnuorexa [IOK
(37eMeHTapHbIC (baxTopsi) https://m.edsoo.ru/863e9da4
IBOJTIOIIAH

6 EcrecTBeHHblii oTOOp U ero 1 bubmuoreka [IOK
bopmbI https://m.edsoo.ru/863e9ed0

7 Pesynbraret HBOJTIOIUH: 1 0.5 bubnuotexa [JOK
MPUCTIOCOOJICHHOCTb https://m.edsoo.ru/863e9fde
OpPTraHHU3MOB u
BUI000pa3oBaHue.

Jlaboparopuass pabora Ne 2
«Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma
u eé OTHOCHUTEIBHOTO
XapakTepa

8 Hanpasnenus u MyTH 1 bubnuotexa [JOK
MaKpO3BOJIOIHH https://m.edso0.ru/863e9cle

9 HeoOpaTuMocTh 3BOTIOINN 1
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10

Uctopus xu3Hu Ha 3emiie U
METO/JIbI €€ U3yUeHus

11 T'umoressl MIPOUCX 0K ICHHS but6mmoreka [JOK
)KU3HH Ha 3emJie https://m.edso0.ru/863ea5a6
12 PazpuTune xxu3Hu Ha 3emiie 1O but6mmoreka [IOK
3paM | [epruoIam https://m.edsoo.ru/863eatbe
13 OcCHOBHBIC 3Tambl 3BOJIIOIUHU 05 bubnunoreka LIOK
pPacTUTEIILHOTO W KUBOTHOTO https://m.edsoo.ru/863ea8hc
mupa. [Ipaktudeckas pabora Ne
1 «M3ydyeHue  WMCKOIAEMbIX
OCTaTKOB PACTEHUH M JKUBOTHBIX
B KOJIICKITHSIX)
14 CoBpeMeHHas cucreMa bubnmnoreka [JOK
OpPraHUYecKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOIIOLUS YyeJoBeKa bu6nunorexa [IOK
(aHTpOMOreHe3) https://m.edsoo.ru/863eac2c
16 JBwkymme cuibl  ((paKTophl) bubnmoreka [JOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaauU HBOJIOLUU
YeloBeKa
18 Yenoseueckue pacsl u bubmuoreka [JOK
MPUPOJIHBIC ananTalnun https://m.edso0.ru/863eaeca?2
YeloBeKa
19 PezepBHblit ypok. O6001IeHNE
no teme «Bo3HHMKHOBEHHE U
pa3BUTHE )KU3HU HA 3eMJIIC»
20 DKOJIOTHs KaK HayKa
21 Cpensl oOuTaHus u bu6muoreka [IOK
HKOJIOTHYECKHE (PaKTOPbI https://m.edsoo.ru/863eafec
22 AbuoTtnueckue (bakTopHlI. 0.5 bubmuorexa [IOK
Jlaboparopuast pabora Ne 3. https://m.edso0.ru/863eb10e
«Mopdoomnoruueckue

OCOOCHHOCTH  pacTeHHil  u3
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pa3HbIX ~ MECT  OOHTaHHS».
Jlaboparopuass pabora Ne 4.
«BriusHue cBeta Ha pPocT U
pa3BUTHE YCPCHKOB KOJICYCay»

23 buotnueckue pakTops 1 bubnuorexa [JOK
https://m.edso0.ru/863eb348
24 DKOJOTUYECKHE 1 0.5
XapaKTEPUCTHKH  TTOMYJISIINH.
[IpakTuueckass pabora Ne 2
«Iloncuér IJIOTHOCTH
MOMYJISIIAA ~ pa3HBIX  BUJOB
pacTeHui»
25 CooOmectBa  OpraHu3mMoB — 1 bu6nunorexa [IOK
OuOLeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUe CHCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OcHOBHBIE IoKa3aTesu 1 bubnunoreka LIOK
OKOCHUCTEMBI.  DKOJIOTHYECKUE https://m.edsoo.ru/863eb5fa
MIAPAMU/JIBI. CaoiicTBa
skocucteM. Cykneccus
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHbIE IKOCUCTEMBI 1
30 buocpepa  —  rmobanbHas 1 bu6muoreka [IOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH 1 bu6muoreka [IOK
CYILECTBOBaHHUs Onochepsl https://m.edsoo0.ru/863ebd16
32 UYenoBeuecTBO B Ouocdepe 1
3emun
33 CocyuiecTBoBaHHE NPUPOABI U 1 bubmuoreka [IOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O6o0meHne 1

TEMBI «COO6H.ICCTBE[ u
9KOJIOTHYCCKHE CUCTCMBI»
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5
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YUYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YYEHUKA

buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u apyrue /Ilon pen. Ilaceunuka B.B., AxuunonepHoe o0miecTBo

«M3nparenscTBO «IIpocBemenuey.

buonorust, 11 kmacc/ IMaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Ilox pen. Ilaceunnka B.B., AxnuonepHoe oO0IiecTBo

«M3narensctBo «IIpocBemienue.

METOAUYECKHUE MATEPUAJIBI IJIS YUUTEJIA

. buonorms. 10-11 xmaccel. ba3zoBsrii ypoBens. [loypounsie paspabotku: yuaed mocodue mis odmeoopasosar. opranm3anuii / B.B. [Taceunuk, I'.T.

[IeenoB, T.M. Ebumosa. - 2-¢ uzn., crep. - Mocksa: [Ipocsemenue, 2023. - 230 c. - (JIuaUSA KU3HHA).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
https://resh.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://myschool.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE ITPOI'PAMMBbI
KaOuHeTs 1IeHTpa ecTeCTBEHHOHAYYHON U TEXHOJIOTHYeCKON HampaBIeHHOCTH «Touka pocTay.
[udposas nabopaTopus 1o OGHOIOTHUH.

[udposas nabopaTopus 1Mo IKOJIOTHH.
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https://resh.edu.ru/
https://www.mos.ru/city/projects/mesh/?ysclid=llnytdomob917522968
https://myschool.edu.ru/
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