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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke nporpaMmbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPENIEICHUS TIOAX0/I0B
K (OpMHUpOBaHMIO cOAEpKaHUS ydyeOHoro mnpeamera «buonorus» cocTaBWIM: KOHIENTYyalbHbIE
nosioxeHuss GI'OC COO o B3anM0o0OYyCIOBICHHOCTH IIEJIeH, COJEPIKaHMs, PE3yJbTaTOB 00yUeHUS U
TpeOOBaHUN K YPOBHIO TOATOTOBKU BBITYCKHHKOB, IMOJIOXKEHHS 00 OOIMX LENAX M NPUHIMIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeaHero odiero oopazoBanus B Poccuiickoit
®Denepallny, a TaKKe MOJ0XKEHUs o crienupuke 6UoNIoruu, e€ 3Ha4eHU! B TO3HAHUH KUBOU MPUPOIBI
U o0ecreueHun CYIIECTBOBAHUS 4YelloBeueckoro ooOmiecTBa. COrIacHO Ha3BAaHHBIM IOJIOXKEHUSM,
OTIpeieIeHbl OCHOBHBIE (DYHKIIUH MPOTPAMMBI TI0 OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMmma mo Owonoruu AaéT MPEACTaBICHUE O MEeNsAX, 00 oOmie crpateruu OOydeHWS,
BOCIIUTAHUS U Pa3BUTHUSL OO0y4aroUIMxcs cpencTBaMu yueOHoro mpenmera «buosorus», ompeznenser
00s3aTeNnbHOE MPEIMETHOE COJIEpPIKaHUe, €ro CTPYKTYpPY, paclpelelieHHe MO pa3feliaM U TeMaM,
PEKOMEHAYEMYIO MOCIIE0BATENILHOCTh U3yUEHHUS! YIEOHOr0 MaTrepuana ¢ y4éToM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM O0pa30BaTEeIbHOrO IIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOy4aronuxcs.

B mporpamme mo Guonoruu TakKe YUMTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEIMETHBIM pe3yjbTaraM oO0ydeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIHHOMN IEATEIIbHOCTH/y4eOHBIX IEHCTBHIA 00YUYAIOIIUXCSI IO OCBOCHUIO COACPIKAHUS
Ouonoruyeckoro 0opazoBaHusl.

B mnporpamme mno Ouomoruum (10-11 xmaccel, ©a30BbI ypOBEHB) pEaTU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B M3YYE€HUH OMOJIOTrHH, Onarojaps ueMy B HEH MPOCMaTPUBACTCS HANpPaBICHHOCTh
Ha pa3BUTHE 3HAHWHA, CBSI3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[IEHHOCTHBIX OPHEHTALUN JUYHOCTH, HKOJIOTMYECKOTO MBINUICHHS], TPEICTABICHUNH O 370POBOM
o0Opa3e XKU3HU U OEpeKHbIM OTHOIIEHHEM K OKpy»Karolled nmpupoiHoit cpeae. Ilostomy Hapsay c
U3Y4YE€HHEM 00I1e0MOIOTHYECKUX TEOPUH, a TAK)KE 3HAHUM O CTPOCHUH JKUBBIX CHUCTEM Pa3HOr0 paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOLECCOB B MpoOrpamMme IO OHOJIOTUH YJEIEHO
BHUMAaHHE HCIIOJIb30BAHHIO MTOJTyYSHHBIX 3HAHWH B IMOBCEIHEBHOW JKU3HU JUISL PEIICHHUS TPUKIIAIHBIX
3a/1a4, B TOM 4HcTe: TPOoGUIaKTHKN HACIEICTBEHHBIX 3a00JIeBaHUI YeJIoBeKa, METUKO-TeHETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJIOTMYECKH LEIecO00pa3HOro IMOBEJIEHHUs B OKpYXaroluen
IIPUPOJHON cpele, aHaliu3a BIUSHUA XO3AWCTBEHHOW JEATEIbHOCTH 4YEIOBEKAa Ha COCTOSHHE
NPUPOJHBIX M HMCKYCCTBEHHBIX DKOCHUCTEM. YCWJICHHWE BHHMAHHUS K TPUKJIAIHOW HAIpPaBICHHOCTH
yuyeObHoro mnpenmera «bHOJOTHS» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECHEeUYeHMs YCIOBHH s
pelIeHusT OJHOM M3 aKTyaJlbHBIX 3ajJlad IIKOJIBHOTO OHOJIOTHYECKOro o0pa3oBaHus, KOTOpas
npenmnosiaraeT (GOpPMUPOBAHHE Yy OOy4arOUIMXCSd CHOCOOHOCTH aJalTUpPOBAThCSl K H3MEHEHUSIM
JTUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOT'O MUpA.

buonoruss Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHUs 3aHUMaeT BaxkHoe MecTo. OHa
obecrnieunBaeT (hopMupoBaHUe Y O0yUaOIUXCSI MPEACTABICHUI O HAYYHOW KapTHHE MHUPA, PACUIUpSET
1 00001IaeT 3HaHUsI O JKUBOM MpUPOJE, €€ OTIUUYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHU3ally U
HBOJIIOLIMM, CO3JAET yCIOBHUS JUIsl: TO3HAHUS 3aKOHOB JKMBOW TMPUPOIBL, (OPMUPOBAHUS
(YHKIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/I0POBOTO U 0€30MacHOro o0pasa JKU3HHU, SIKOJIOTHYECKOTO
MBIIIIEHHS], IEHHOCTHOTO OTHOIIEHUS K KUBOM MIPUPOJIE U YETOBEKY.

bonbuioe 3HaueHne OUONOTHS MMEET TakXkKe JUIsl PElIeHHs] BOCHUTATENbHBIX U Pa3BUBAOLINX
3amay  CpeAHero oOmero oOpa3oBaHUs, colUamu3anuu oOydaronuxcs. M3ydenue Owmosoruu
obOecrieunBaeT yciuoBusl s (OPMUPOBAHUS  HMHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
WH(OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIBTYPBI, CIIOCOOCTBYET WHTETPAIMH OMOJIOTUYECKHIX



3HAHWN C TPEACTABICHUSMU W3 JIPYruX Y4YeOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMUU U
reorpadun. HazBaHHbBIE MOJOXKEHUS O MpeIHA3HAYCHUH y4eOHOTro npeaMera «bHoIorus» cocTaBmiv
OCHOBY ISl OMNpEAeNeHUS TOAXOAOB K OTOOPY U CTPYKTYPUPOBAaHUIO €ro  COJCPIKaHUS,
MIPEACTABICHHOTO B IIPOTPaMMe 110 OHUOJIOTHH.

Ot6op conepxkanusi ydeOHOTO mnpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI  KYJIBTYPOCOOOPA3HOTO TOIXO0Ja, B COOTBETCTBHUH C KOTOPHIM OOYYAIONIUECS OJIKHBI
OCBOUTH 3HAHWS W YMCHHsS, 3HAUMMBIE i1 (OPMUPOBAHUS OOIIEH KYJIbTYPBHI, OMPEICIISIONINE
aJIcKBaTHOE TIOBEJICHWE 4YEJIOBEKAa B OKpYKAIOUIEH NPHUPOJHOM cpele, BOCTpeOOBaHHBIE B
MOBCETHEBHON KU3HM W TPAKTHUYECKOW neaTeabHOCTH. Oco0oe MeCcTo B 3TOH CHUCTEeMe 3HaHWM
3aHUMAIOT JIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIIY>)KaT OCHOBOH /il (POPMUPOBAHUSI MPEACTABICHUIN O
COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTUHE MHpAa M ILEHHOCTHBIX OpPHEHTAIMSAX JUYHOCTH,
CIOCOOCTBYIOIINUX TYMaHHU3AIIMK OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpykTypupoBaHHE cOAEpkKaHHMs y4eOHOro Marepuala B MporpamMme IO OUOJIOTHUU
OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHN 00 OTIIMYUTEIHLHBIX OCOOSHHOCTSX KHBOU
MIPUPOJIBI, O €€ YPOBHEBOM OpraHU3aIliy 1 SBOJIONHUH. B COOTBETCTBUU C 3TUM B CTPYKTypE YUEOHOTO
npenMera «buosiorus» BBIACIEHBI CIENYIONIME CcoJep)KaTenbHble NuHUU: «buomorus kak Hayka.
Metonel HayuHoro mo3HaHus», «Kiierka kak Ouonormueckas cucreMay, «OpraHusMm Kak
Oumonoruveckas cucrema», «CHCTeMa W MHOTO0OOpa3ue OpraHM4ecKOro MHpPay, «IBOJOIHS KHUBOU
MPUPOJBD, «IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp wu3yuenus yuebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJIaJICHHE
00y4YaoIMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHM3alii KUBBIX CHUCTEM Pa3HOIO
paHra u npuoOpeTeHne YMEHUM MCIOJIb30BaTh STU 3HAHUS ISl TPAMOTHBIX JCHCTBUN B OTHOILICHUU
00BEKTOB KMBOU MPUPOJIBI M PEUICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Joctuxenne 1enu wulydeHuss ydeOHoro mpeamera «buomorus» Ha 0a30BOM  ypOBHE
obecrieunBaeTcs PelIeHueM CIEeIYIOINX 3a1au:

OCBOCHHME OOYYaIOMIMMHUCS CHCTEMbl 3HAHHN O OMOJOTHYECKMX TEOpHUAX, YUCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBUIaX, CIYXaIIUX OCHOBOU 1t (GOPMUPOBAHUS TIPEICTABICHUN O
€CTeCTBEHHO-HAYYHON KapTHHE MHUpa, O METOJIaX HAy4YHOTO MO3HAaHHs, CTPOSHUH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHMU3AIMH, BBIAAIOIMIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOyYarOIIUXCsl TIO03HABATEIbHBIX, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHAIK3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HayYHBIX B3TJISA0B, UACH U
MOAXOA0B K U3YUYEHHIO KUBBIX CUCTEM PA3HOT'0 YPOBHS OpraHU3allNM;

CTAHOBJICHUE Yy OOYYarOIIMXCsl OOIIeH KyIbTypbl, (DYHKIIMOHAIBHOW TPAMOTHOCTH, PAa3BUTHE
YMEHUN OOBSICHATH W OIICHWBATH SIBJICHHS OKPYXKAIOIIETO MHpa XWUBOW MPUPOABI Ha OCHOBAHUU
3HAHWI U OTBITA, MOJYUYEHHBIX IPU U3YYEHUH OMOJIOTHH;

dbopMupoBaHUe Yy 00yJarOIIUXCS YMEHUN HWILTIOCTPUPOBATh 3HAYEHUE OMOIOTUYECKUX 3HAHUH B
MPaKTUYECKOW JNIEITEIbHOCTH 4YEeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHH |
arpoOMOTEXHOJIOTHA;

BOCIIHUTaHHE YOSXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YETOBEKOM KUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEpe’KHOTO OTHOIICHUS K HEeH, COOMIOACHMS TUYECKUX HOPM MpH TPOBEACHUU
OMOJIOTMYECKHX MCCICIOBAHNM;

OCO3HAHWE IIEHHOCTH OWOJOTUYECKNX 3HAHWUW IS TOBBIIICHUS YPOBHS SKOJOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;



NPUMEHEHHE TPHOOPETEHHBIX 3HAHWM W YMEHHA B TIOBCEAHEBHOW JKWU3HU Ui OICHKH
MOCJIECTBHI CBOEH NEATENLHOCTH MO OTHOIICHHIO K OKpYXaroIei cpene, COOCTBEHHOMY 3/10pOBbIO,
00ocHOBaHME U cOOIOACHNE Mep MPODUIAKTUKH 3200 BaHHA.

B cucreme cpemgnero obmiero oOpasoBanusi «buonorus», m3ydyaemas Ha 0a30BOM YpPOBHE,
SBISICTCS  00S3aTENPHBIM  YYEOHBIM IPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOH o0iactu
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

Jist u3ydenust Ouosniornu Ha 0a30BOM YpOBHE CpPEAHETO O0IIero oOpa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Heneio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonoruss xak Hayka. CBs3pb OHOJOTMH C OOIIECCTBEHHBIMH, TEXHHYECKUMH W IPYTUMHU
€CTECTBCHHBIMU HayKaMu, Quiocoduel, 3TUKOH, OSCTETHKOW W mpaBoM. Ponb Owonorum B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJI0rH4YecKUX HayK.

MeTtoapl MO3HAHUA JKUBOM MPHUPOAbI (HAOIIOJEHHE, SKCIEPUMEHT, ONHUCAaHUE, U3MEpEeHHeE,
KJ1accu(UKalus, MOJICTUPOBaHHE, CTAaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[lpaktuyeckas pabora Ne 1. «lcmonp30BaHME pPAa3IMYHBIX METONOB TMPH HW3YYEHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JKupblie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus ouonoruu. OTan4ne KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CaoiicTBa OuocucTeM U UX pa3HOOOpaszue. YPOBHU OpraHu3aluyd OMOCHCTEM: MOJIEKYJISIPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, Oy ISIIHOHHO-BUIOBOIA, 9KOCUCTEMHBIH
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdemMoHcTpaumMu:

Tabmuie! u cxeMbl: «OCHOBHBIE TPU3HAKYU )KU3HUY, «Y POBHU OpraHU3alUuH KUBON IPUPOIBD.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KIETKU. XHUMHUYECKHE DJIEMEHTbI: MaKpO3JIEMEHTbl, MHUKPOIJIEMEHTBHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BelIeCcTB B KieTke. [logaepikanne ocMoTrueckoro 6anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMepH! OenkoB. HezameHumble u
3aMEHUMBIE aMUHOKUCIOTHl. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPhI O€IKOBON MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
buonornueckne pyHKIUU OEIKOB.

®epmeHTBl — Ouojoruueckue karanuzatopbl. CrTpoeHue ¢epMeHTa: aKTUBHBIA IEHTP,
cyOctpatHas cneuuduuHoctb. Kopepmentsl. Burtamunbl. OTianuns ¢GepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aToOpOB.

VYrneBoasl: MOHOcaxapuibl (TJIr0OK03a, pubo3a M JAe30Kcupubo3a), aucaxapujbpl (caxaposa,
JAKTO3a) U MoJMcaxapuabl (KpaxMall, TIMKOTeH, [eJUTi0103a). bruonornueckue GpyHKIMHN yriIeBOAOB.

Jlunuaer: Tpurnuuepuabl, gochonunuasl, crepouasl. ['uapodunsHo-ruapodoOHbIE CBOKCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB M JMMUAOB KaK HCTOYHUKOB
DHEPIHH.

Hyxneunossie kucnorsl: JJHK m PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JHK. Ctpoenune n pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKuuu.

[Mutonorus — Hayka o kierke. Kierounas Teopusi — npumep B3auMoielcTBUS Hael U (HakToB B
Hay4YHOM ITO3HAHUU. MeTOo1bl U3yUeHUS KIETKH.



Knerka kak wnenoctHas >xuBasg cuctema. OOIIMe NpU3HAKU KIETOK: 3aMKHYTash HapysKHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunbl  KJIETOK: JyKapuoTHueckas M mpokapuotuueckas. (OCOOEHHOCTH  CTPOCHUS
nmpokapuoTuueckord kinetku. Kierounas crenka Oakrtepwii. CTpoeHHE 3YKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KJICTOYHAs CTEHKA, TIUKOKAIMKC, HX (YHKIUH.
[Tna3maTtudeckas MemOpaHa, e€¢ cBoictBa u (yHkuuu. Llurorumasma wu  e€ OpraHOWIBI.
OnnomemOpannble opranouasl kietku: OIIC, ammapat I'ombmxu, nu3ocombl. IlomyaBTOHOMHBIE
OpraHou/bl KIJIETKM: MUTOXOHAPUH, IiacTuabl. IIpoucxoxneHne MUTOXOHJpUM W IutacTuA. Bunubl
wactug. HemeMOpaHHbIe OpraHOUIBI KJISTKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, IICHTPUOIU, PECHIYKH,
KryTUKU. OyHKIIMY OpraHOUI0B KJIETKU. BrirtoueHus.

SAnpo — perynstopHblii 1HeHTp kieTku. CTpoeHHe sifpa: siaepHas 000JI04Ka, KapHoIlia3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeUIeCTB B KIETKE.

JdemMoHcTpaumMu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panknusn, K. M. bap.

Huarpammsbl: «PacrpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXXUBOW NIPUpPoJIe», «Pacnpenenenue
XUMHUYECKHUX AJIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmue! u cxemsl: «llepuonudeckas TabaMIIa XUMUYECKUX JIEMEHTOBY, «CTPOCHHE MOJIEKYJIbI
BO/b», «buocunres Genkay, «CTpoeHne MoieKyinsl Oenka», «CtpoeHue gpepmenTtay, «HykienHoBbie
kucnotel. JJHK», «Ctpoenue monexynsl AT®», «CtpoeHue 3ykapuoTHUecKol KieTkny», «CTpoeHue
JKUBOTHOU KieTKH», «CTpOeHHE pacTUTENbHON KieTKn», «CTpoeHHEe NPOKAPUOTUYECKON KIIETKN»,
«CTpoeHue siipa KIETKN», «YTIAeBOAb», «JIMnuasn».

OOopynoBaHHe: CBETOBOW MHUKPOCKOI, OOOpyZOBaHUE M MPOBEICHUS HAOIIOACHHI,
WU3MEPEHHM, SKCTIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIIBHBIX, JKUBOTHBIX M 0aKTEPHAIBHBIX KIIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas padota Ne 1. «/3yueHue KaTamuTHYECKOH aKTUBHOCTH (DEpMEHTOB (Ha mpuUMepe
aMuJIa3bl WIKM KaTanasbl)».

JlaGopaTtopHast padota Ne 2. «3ydeHne CTpOCHHS KJIETOK PACTCHM, KUBOTHBIX U OaKTEpHii
MO/ MUKPOCKOTIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OTHCAHUE.

Tema 4. /KuzHeeATeJIbHOCTD KJIETKH.

OOMeH BemecTB, WKW MeTabonmu3M. ACCUMUIAIUS (TUIACTUYECKHA OOMEH) M JTUCCUMUIISALIUS
(PHEpreTU4ecKuii 0OMEH) — IB€ CTOPOHBI €AMHOTO Tpoliecca MeTadonm3ma. Posib 3aKOHOB COXpaHEHUS
BEIIECTB Y YHEPTUH B MIOHUMAHUH METab0IM3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Pons GpepMeHTOB B 0OMEHE BelecTB
Y TIPEBPAILlEHUH SHEPTUH B KIIETKE.

®dotocunte3. CmeroBas u TemHOBas (a3el  (orocunTesa. Peakmum  QorocuHTe3A.
DddexkTuBHOCTL (oTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a IS KU3HH Ha 3emie. BrusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KyIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HaUeHHE XeMOCHHTE3a [ )KU3HH Ha 3eMIle.

DHepreTHYecKuii oOMeH B KieTKe. PaciiernieHue BEmecTB, BBIJCICHUE W aKKyMYJIHPOBAaHHE
SHEPTUH B KJIETKE. DTarmbl dHEpreTndeckoro oomeHna. ['nmukonus. bpoxxenue u ero suasl. Kucnopoanoe
OKHCJICHHe, WU KieTouHoe jbixaHue. OxuciautensHoe (ochopunupoBanue. IHPeKTUBHOCT
HHEPreTHYECKOro oOMeHa.



Peakun marpuunoro cuntesa. I'enerndeckas nadopmanus u JIHK. Peanuzanus renernueckoi
uHpOpMaLUU B KJIETKe. | eHeTHYeCKHii KOJ U €ro CBOMCTBA. TpPaHCKPUIILUS — MaTPUYHBII CHHTE3
PHK. Tpancnsmuss — OuocwHTe3 Oenka. Jrtambl TpaHcasiuu. KoawpoBaHwe aMUHOKHUCIOT. Poib
pubocoM B OMOoCHHTE3E OelKa.

Heknerounsie ¢GopMmbl xku3HU — BUpYChl. Mctopust oTkpeiTis BupycoB (J. M. MBaHOBCKwMiN).
OcCOOeHHOCTH CTPOEHUS M JKM3HEHHOrO IMKJIAa BHpYcoB. bakrepuodaru. bonesnu pacreHui,
KUBOTHBIX M 4YeJIOBEKa, BbI3bIBa€MbIe BHpycamH. Bupyc ummyHoneduumra uyenoBeka (BHUY) —
Bo3Oyautens CIIMJla. OOpatHas TpaHCKpuUIIMs, peBepraza © HWHTerpaza. lIpodunakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl 1 cxembl: «Tunbsl muTaHus», «Metabonuzm», «MUTOXOHIPHSY, «IDHEPTreTUUCCKUM
o0Meny, «Xnopormact», «®orocunresy, «Ctpoenne JJHK», «Ctpoenue u GpyHKIIMOHUPOBAHKE TEeHAY,
«Cunre3 Oenkay», «['emermyeckuii kom», «Bupyce», «bakrepnodarm», «CTpoeHHe W >KW3HEHHBIN
nuki Bupyca CIIN/la, 6akrepuodara, «Pemmukanus JHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Y nsoenne JJHK u tpanckpunuus», «buocunres 6enkay,
«CTpoeHue KiIeTkn», Moaeinb ctpykrypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii mMKI, WIA S>KW3HEHHBIM WK1 Kietkn. MHrtepdaza um wmmro3. [Ipomeccsr,
nporekaromue B uHTepdaze. Perumkamums — peakuus wmarpuunoro cunre3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HabOp — KapuoTHM. JUIMIOUIHBIN U TalJIOUIHBIA XPOMOCOMHbBIE HAOOPHI.
Xpomarusl. LluTonornueckre OCHOBBI pa3MHOXKEHUS U HHAUBUAYAIBHOIO Pa3BUTHUSL OPIaHNU3MOB.

Henenue kierku — muro3. Craguum Murtosa. Ilponeccsl, mpoucxonsuie Ha pa3HbIX CTaaAMIX
MUTO3a. brOIOrn4ecKkuii CMbICI MUTO3a.

[Tporpammupyemast rudesb KJIETKH — alonTo3.

@opMbl pa3sMHOXKEHUSI OpPraHHW3MOB: Oecrojoe U mojioBoe. Bunpl 0ecrosoro pa3MHOKEHUS:
JIEJIEHNE HaJBO€, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTHBHOE
pa3MHOeHHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE I CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiioz. Ctaguu meio3a. [Iporeccsl, mpoucxoasiiye Ha cTaausax meitoza. [loBeaenne xpomocom
B Mero3e. KpoccuHrosep. bruosornueckuil CMbICIT M 3HAYEHHUE MEH03a.

['ameTorenes — mporecc 0Opa3oBaHMs IOJIOBBIX KIETOK Yy KHMBOTHBIX. Il0JOBBIE Kene3bl:
CeMEHHUKN M suyHUKH. OOpa3oBaHHME M DPAa3BUTHE TMOJIOBBIX KJIETOK — TrameT (CHepMaTo30uj,
ANUIIEKIIETKA) — cliepMaTorene3 u oBorenes. OCOOEHHOCTH CTPOCHHUS SHUIIEKJIETOK U CHEPMaTO30MI0B.
OmnonorBopenue. [lapreHorenes.

WunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHaNbHOE pa3BuUTHE (IMOpHOreHe3). DTarlbl
SMOPHOHAIBHOTO PAa3BUTUSl Y TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TacTPyJSIUs, OpraHOreHes.
[ToctamOproHanbHOE pa3BUTHE. THUNBI TOCTAMOPUOHAIBHOIO pPa3BUTHUS: MPSMOE, HEMpsIMOe
(muumHovHOE). BrmstHME cpempl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIC BBI3BHIBATH
BPOKAEHHBIE YPOJCTBA.

Poct m pasButrue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHHUS: CTPOECHUE CEMEHH, CTaauH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «DopMbl pa3sMHOXKEHHST OPraHU3MOBY», «JBOHHOE OIJIOAOTBOpEHHE Y
I[BETKOBBIX pAacTeHUi», «BererarnuBHOEe pa3MHOKEHHE pACTCHUN», «JleleHne KIeTKH OaKTepHii»,
«CTpoeHue MoJIOBBIX KJIETOK», «CTpoeHne XpoMocoMbly», «Knetounsiii nukny, «Pemmmkamus [JHK»,



«Muto3y, «Meito3z», «lIpsimoe u Hemnpsamoe paszBuTHe», «l'aMeToreHe3 y MIIEKONHUTAIOMNX |
4esioBeKa», «OCHOBHBIE CTaJUM OHTOTE€HE3a».

O0opynoBaHue: MHKpPOCKON, MuKponpenaparbl «CrepmMaTo30uibpl  MIJIEKOIHUTAOLIETO»,
«Sinexnerka muekonuraromero», «KapuoknHes B KJIETKax KOpeEIIKa JIyKa», MarHUTHash MOJEIb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens MeradasHoit XpoMoCOMBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadOThI:

Jlaboparopuas pabora Ne 3. «HaGmromeHne MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabora Ne 4. «M3yueHHe CTpOeHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPTaHU3MOB.

[Ipenmert u 3amaun renetuku. Mcropus pa3Butus reHeTUkd. Ponb nuronoruu 1 sMOpHOJIOTHH B
CTaHOBJICHUH T€HETUKU. Bkiax poccHiCKUX U 3apyOekHBIX yUEHBIX B pa3BUTHE T€HETUKU. MeETObI
TEHETUKH (TUOPUAOJIOTUYECKUM, ITUTOTEHETUYSCKUN, MOJEKYISIpHO-TeHeTnYecKuii). (OCHOBHBIC
FEeHETUYECKUE OHATHA. | 'eHeTn4eckasi CHUMBOJIMKA, UCIIOIb3yEMas B CXeMaX CKpEeILIMBaHUM.

3aKOHOMEPHOCTH HAacCJeIOBaHUsl MPU3HAKOB, ycTaHOBJIeHHbIE . MenneneM. MoHoru6puanoe
CKpellMBaHHEe. 3aKOH eIWHO0-00pazus THOPHIOB IMEPBOro MOKOJeHUA. [IpaBuUiIO AOMUHUPOBAHUA.
3aKOoH paclleIUIeHUs IPU3HAKOB. [ 'nnores3a unctotel ramet. [1oyiHOE U HEMOJIHOE TOMUHUPOBAHHE.

JurubpupHoe  CKpeulMBaHME.  3aKOH  HE3aBHCHMOTO  HACIENOBaHHMA  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUAHOTO CKpEUIMBaHUSA. AHAIM3UPYIOIIEe CKpEIlMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIeIeHHUs] TEHOTUIIA OCOOU.

CueruieHHOe HaclieqoBaHue npusHakoB. Pabora T. Moprana no CIEIUICHHOMY HAacleOBaHUIO
reHoB. HapymieHue cuernuienrs reHoB B pe3yJibTaTe KPOCCUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enetnka mosa. XpOMOCOMHOE OIpeAeNeHHe IMoja. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporamMeTHbie opraHu3Mbl. HacnenoBanue npru3HaKoB, CHEIUIEHHBIX C TIOJIOM.

W3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACHEACTBEHHAs M Haclie[CTBeHHas. Ponb cpenbl B
HEHACIIEJICTBEHHOW  M3MEHYMBOCTH.  XapakTEepUCTUKa  MOIU(DUKAIMOHHOW  W3MEHYHBOCTH.
Bapuanuonubslii psa W BapuauuoHHas KpuBad. Hopma peakumun npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHnas, Wi TeHOTHUNHYECKAas, H3MEHYMBOCTh. KOMOWHATHBHAs W3MEHYUBOCTD.
Meii03 1 oI0BOM MpoIlecC — OCHOBa KOMOMHATUBHON M3MEHUYMBOCTH. MyTallMOHHAs: U3MEHYHBOCTb.
Knaccudukanus wmyranuii: reHHbIE, XPOMOCOMHBIE, T€HOMHBbIe. YacToTa W MPUYHHBI MYyTallHid.
Myrarennsle (akTopbl. 3aKOH TOMOJIOTMYECKHX PsIOB B HaciencTBeHHOW u3zMeHunBoctd H. U.
Basuiosa.

BuesinepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOJbl TE€HETUKH UEJIOBEKa:
reHeaqornyeckuii, OJIM3HEOBbINH, IUTOr€HETUYECKUI, OMOXUMUYECKUN, MOJIEKYIISIPHO-TE€HETUYECKHI.
CoBpeMeHHOE OIpeielieHle TeHOTUIa: MOJHOT€HOMHOE CEeKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM
yrcne ¢ nomomibio [1I[P-ananm3a. HacnenctBenHble 3a0ofieBaHUsI uelIOBEKa: T'eHHBbIE OOJIE3HH,
00JIe3HM C HACIEICTBEHHON IPeIpaclooKEHHOCTbIO, XPOMOCOMHbIE Oone3Hn. CoMaTHuUecKue M
reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpUHIMIIBI 310pOBOTO O0Opa3a KU3HH, TUATHOCTHKH,
NpoUIAKTUKA M JI€UEHHUS TEeHeTHYeCKHX Ooyie3HeW. MeauKo-reHeTH4eckoe KOHCYJIbTHPOBaHHE.
3HaueHue MEAMIIMHCKOW TeHETHKW B TPEJOTBPAICHUM M JIEYCHHHM TeHETHYeCKHX 3a0osieBaHUN
4eJI0BEKA.

JdemoHcTpaumuu:



[Toptpersr: I. Mengens, T. Mopran, I'. ne ®pu3, C. C. YerBepuxkoB, H. B. Tumodeen-
Pecosckuii, H. M. BaBuios.

Tabmuubl u cxembl: «MOHOTHOPHIHOE CKPEIIUBAHKE U €r0 IIUTOTEHETHYECKasi OCHOBay», «3aKOH
pacllerUieHussT ¥ €ero IIUTOIeHeTUYeCKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpuaHoe
ckpemuBanue»,  «lluTororuueckre  OCHOBBI ~ JUTHOPUAHOTO  CKpellMBaHUA»,  «Meilo3y,
«B3anMoIeliCTBHE aJUICNIbHBIX T€HOBY», «l €HETHYECKUE KapThl PACTCHHH, KUBOTHBIX M YEIIOBEKAY,
«['eneruka nosay, «3aKOHOMEPHOCTH HACJIEOBAHMUSI, CLIEIIJIEHHOIO C MOJI0M», «KapuoTuIibl 4eaoBeka
U )KMBOTHBIX», «Buabl u3aMeHunBOCTHY», «MoaudukannoHHas H3MEHYUBOCThY, «HacnenoBanue pesyc-
dakropay, «'eHeTrka rpymni KpoBu», «MyTallMOHHAs ©3MEHYHUBOCTD.

Ob6opynoBanue:  Mojenu-ammiukanuu — «MoHoruOpuaHOe — cKpemuBaHue», «Hemonnoe
JoMUHUpOBaHue», «luruOpuanoe ckpemuBanuey, <«llepekpéct XpoMocoM», MHUKPOCKON U
Mukpormnpenapar «/Ipozodunay» (Hopma, myTanuu GopMbl KpPbUILEB U OKPACKH Tefa), repbapuii «I opox
IIOCEBHOMN.

JlabopaTopHble 1 IpakTHYecKue padoThI:

JlaGopatopnast padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHUOPHUAHOTO M AUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3ydyenne MoIU(UKAIMOHHOM W3MEHYMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

JlaGopatopHas padota Ne 7. «AHanmn3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIU3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOIECC. 3apOXkKIACHHE CEJIeKIMU W gomecTtukauus. Yuenue H. U.
BaBwiioBa 0 1eHTpax MNPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTypHbIX pacTeHuid. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJBI CeNeKIMH. MacCoBBIE UM HMHIWBUIYaJbHBIA OTOOPBHI B CENEKLIUU
pacTeHuii M JKMBOTHBIX. OlleHKa 3KcTepbepa. BIIM3KOpOACTBEHHOE CKpellMBaHUE — WHOPUIMHT.
Uucras naunus. CkpenuBaHue 4YUCTBIX JUHUM. ['ereposuc, mnu rubpunHas cwia. HeponacTtBeHHoe
cKpemuBanue — ayropuaunr. Otnanénnas rudpuauzanus u e€ ycnexu. IcKycCTBEHHBIN MyTareHes u
MOJIy4eHHUE MOJUIIIONI0B. JIOCTUKEHUS CENEKIINN PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss Kkak oOTpacib NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTambl CO3/JaHUA
pexomOunanTHoil /IHK u Tpancrennsix opranuzMoB. Kiierounas mHxenepus. Kiietounsle KynbTypbl.
MukpokIioHaIbHOE Pa3MHOKEHHE pacTeHuM. KnonupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO03SHCTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKHe U 3Tudeckue npodnemel. MO — renetudecku
MOAU(UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. NBaHos.

Tabmuiel u cxembl: KapTa «L[eHTpbl TPOUCX0XKACHUS U MHOTO00pa3us KyJbTypHBIX PACTEHUN»,
«ITopoapl AOMaNIHUX KHUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas ruOpuan3aiusy,
«Pabotel akagemuka M. @. MBanosay, «llomumionnusa», «O0bEKTb OHMOTEXHONIOTHHY, «KiieTouHbIe
KYJbTYpbI U KJIOHHUpOBaHUE», «KOHCTpyHpoOBaHHE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSIKU IJI0JIOB M KOPHEIUIOAOB TUKUX (GOPM U KYJIbTYPHBIX COPTOB pacTEHUH,
rep6apuii «CenbCcKOX035HCTBEHHbIE PACTEHUS».

JlaGopaTopHble H NpaKkTH4ecKue padoThi:

Oxckypcusi «OCHOBHBIE METOJbl U JIOCTHUXKEHHUS CEJIeKIMM pAacCTeHUW M IKUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X035MCTBO, Ta00OPATOPHIO arpPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».



11 KUIIACC

Tema 1. DBosonMoOHHAsA 0HOJIOTHS.

[TpeanocelIku BO3SHUKHOBEHHS 3BOJIIOLMOHHON TEOPUH. DBOIOLMOHHASA TEOPUS U €€ MECTO B
O6uonoruu. BrusiHue SBOTIONMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenbcTBa 3BoOLMU. [laneoHTONOrMUECKHE: TOCIEN0BATENIBHOCTD IOSIBJICHHUSI BUJOB B
[AJICOHTOJIOTUYECKOM JIeTonuCH, nepexoiHbie Gpopmbl. buoreorpapuueckue: CXOACTBO U pa3Iuyuue
dayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA W Ppa3aMuyusi SMOpPHMOHOB pa3HbBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE, PYJUMEHTAPHbIE OPTraHbl, ATaBU3MBbI.
MounekynsipHO-OMOXUMUYECKUE:  CXOJACTBO ~ MEXAHU3MOB  HACJIEJCTBEHHOCTM M  OCHOBHBIX
MeTa0O0JIMUECKUX MyTel y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. Jlapsuna. Ilpeanocsuiku BOSHUKHOBEHUS JapBUHM3MA. [IBIDKyIUE
CUJIBI ABOJIIOLIMM BUAOB 1O JlapBUHY (M30BITOYHOE PA3MHOXKEHUE IPU OIPAaHUYEHHOCTH PECYPCOB,
HeomnpeaenéHHast U3MEHYUBOCTh, 00pb0a 3a CyIECTBOBAaHHE, ECTECTBEHHBII 0TOOP).

Cunternyeckas teopust 3Boonun (CTI) u e€ 0OCHOBHBIE IOJOKEHHUS.

Muxkpossoronus. [lomynsanus kak eIuHUIA BUAA U SBOJIIOLIUH.

JBroxkymnue cwibl ((akToOpbl) SBOJIONUU BHUIOB B MNpHUpoAe. MyTAalMOHHBIA TIPOIECC |
KOMOWHATHBHASI U3MEHUYMBOCTD. [lonynsannoHHbIe BOJHBI U peiid reHoB. 30msamus 1 MUTpars.

EcrecTBeHHbIi 0TO00p — Hanpassomuil Gpakrop 3Boaroru. OpMbI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pe3ysibTaT 3Boiouuu. Ilpumepsl mpucrnocobieHui y
OpraHu3MoB. ApoMOp(O3bl U UANO-aJalTaLUH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHble (OpMBI  BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MakpoosBomonius.  DOpMbl  3BOJIOLMU:  (QUIETHYECKas, JUBEpreHTHas, KOHBEpreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[TpoucxoxaeHne OT HecHelualn3UpOBaHHBIX NHpeakoB. IIporpeccupyromias crenuanus3amus.
AnanTuBHas paguans.

JleMoHCTpanum:

[Toptpersr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
®. Mrosutep, A. H. Cesepiios.

Tabmuupl u cxembl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apoAbIld MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbel OOprObI 3a cymiecTBoBaHUE», «EcTecTBeHHBIH O0TOOPY,
«MHorooOpa3ue copToB pacreHuit», «MHorooOpa3ue mMOpPoJ JKUBOTHBIXY», «llomymsaium»,
«MyTaloHHass HM3MEHYHMBOCTBHY, «ApoMopdo3b», «Mamoanantanum», «OOmas gereHepanus»,
«/IBmxymue cuibl 3Bodtonun», «Kapra-cxema mapmipyra nyremectsuss Y. Jlapsunay», «bopnOa 3a
cyuiectBoBaHue», «lIpucnocoOneHHocTs opranuzMoB», «l'eorpaduueckoe BuA000pa3oBaHUEY,
«DKO0JIOTHYECKOe BIU1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMH THUIIAMHU OKpacku, HaOOp IUIOJOB U
ceMsiH, KoJulekuus «IIpumMepsl 3alIUTHBIX HPUCTOCOONEHUH Y KUBOTHBIX», Monelb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, Koyekuus «PopMbl COXPAaHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacteHuii», Mozaenb ammukamus «llepekpéct Xpomocom», BiaxHble mpenapaThl «Pa3Burtue
HacekoMoro», «Pa3BuTHe mArymkun», Mukpompemnapart «Jposoduna» (Hopma, MyTtauuu (GOpMbI
KPBUIBEB U OKPACKH TENA).



JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Jlaboparopuas padora Ne 2. «Onucanue MPUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHTEILHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JoHayuyHble MpeACTABICHUS O 3apOXKACHUU KU3HU. HaydHble THIIOTe3bl BOSHUKHOBEHHS KU3HU
Ha 3emJie: aOuoreHe3 W MaHCIEepMUsl. XUMHUYECKAs IBOJIONHS. AOMOTCHHBIA CHHTE3 OPraHUYeCKHX
BEIIECTB M3 HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE IOATBEPKICHHE XUMHUYECKOH 3BOJIIOLUU.
Havanpnabie sTanel 6uosiormveckoit sBomonun. ['mnoresa PHK-mupa. ®opMupoBanne MmeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NpOTOKJeTKH. l[lepBble kietku u ux sBomtouus. DdopmupoBanue
OCHOBHBIX TPYIII )KMBBIX OPTaHU3MOB.

PazButue xu3HU Ha 3emiie 1o 3paM u nepuoaam. Karapxeid. Apxeiickas 1 IpoTepO30MCKast PBbI.
[Taneozoiickass spa u e€ mepuoAbl: KEeMOPHUICKHUIl, OPJOBUKCKHUH, CHUITYypUICKUN, HAEBOHCKHIA,
KAMEHHOYT OJIbHBIM, IEPMCKHUH.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuoibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOTCHOBBIM.

XapakTepucTuka KiuMaTa M Te0JIOTMYECKHUX MHpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUHU
PACTHTEILHOTO M KMBOTHOTO MHpa. ApoMoph03bl Y pacTeHU U KUBOTHBIX. [losBICHHE, pacBeT H
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOrO0 MHpa KaK OTpakeHHe HBOMOUUUA. OCHOBHBIE CHUCTEMaTUYECKHE
TPYIIIBI OPraHU3MOB.

DBOJIIONMS YeJIoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpeacTaBiIeHUl O MPOUCXO0KICHUH
yenoBeka. MeTonbl u3ydeHHs aHTporioreHe3a. CXOACTBa M pa3iMuds YEJIOBEKAa W IKUBOTHBIX.
CucremMaTH4ecKoe MOJ0KEHHUE YETI0BEKa.

JBuxymiue cuibl ((hakTopsl) aHTpororenesa. HacneacTBeHHass N3MEHUMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN Tpy/a, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBH SBOJIOLNU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek ymernbiid, YenoBek
NpAMOXOIAIMK, YeoBeKk HeaHaepTalbCckuid, YenoBek pa3zyMHbId. HaXxoaku MCKOIaeMbIX OCTATKOB,
BpEMs CYIIIECTBOBaHHUS, 00JacTh pacpoCTpaHeHHs], 00bEM TOJIOBHOTO M0O3Ta, 00pa3 )KU3HH, OPYAUS.

UenoBeueckne packl. OCHOBHBIE OOJIBIIME pachkl: €BpOINEOWHAsT (€Bpa3uiickas), HErpo-
aBCTPAJIOUTHAS (’xBaTtopuanbHas), MOHTOJIOWTHAS (a3uarcko-aMepuKaHCKas). YepThl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENEH 4YeIOBEUeCKUX pac K YCJIOBHSIM CYIIecTBOBaHUA. EAMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuel u cxeMmbl: «Bo3HukHoBeHue CoONHEUHOW cHCTeMbl», «Pa3BUTHE OPTraHUYECKOTO
Mupay, «PactutenbHas kietka», «KuBotHas kneTka», «lIpokapuoruueckas kieTka», «CoBpeMeHHas
CHUCTEMa OpraHu4yeckoro wmupa», «CpaBHEHHE aHATOMHMYECKHX YepT CTPOEHUS deloBeKa U
YyeJIoBEeKOOOpa3HbIX  00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX HAXOJOK IPEAKOB
COBPEMEHHOTO UYeloBeKay, «/lpeBHeilue moamn», «/Ipesuue moan», «llepBbie cCOBpeMEHHBIE JTHON»,
«YenoBeueckue pacb».

O6GopynoBanue: wmymspku — «lIpoucxoxknenue — demoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MATEKAHTPOIa, HEaHJAepPTalblla, KPOMAHbOHIIA), CJICNKH WM HW300paKEHUS KaMEHHBIX OpYIui
MEepPBOOBITHOTO 4eNOBeKa (KaMHU-YONMEphl, pyOuia, ckpebria), TeoXpoHoJoruveckas TabuIa,
KoJuteKUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:



[Tpaktuueckass padora Ne 1. «/3ydeHHE HCKOIAeMBIX OCTAaTKOB PACTCHUN W >KHUBOTHBIX B
KOJUIEKLIASAX .

OKckypeusi «OBOJIIOLMS OPraHMYECKOro MHupa Ha 3emie» (B €CTECTBEHHO-HAyYHbIH WIIU
KpaeBeIUECKUI MY3€Hl).

Tema 3. Opranusmbl U OKpPY:Kalomas cpeaa.

OKojorusi Kak Hayka. 3aJladd U pas3zeiibl IKOJIOTUU. MeToabl 3KOJOTMYECKUX HCCIIEAOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpensl obuTaHus OpPIraHU3MOB: BOJIHAS, Ha3eMHO-BO3/1yIlIHas, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Oxkonorudeckue (dakropel. Kiaccupukammst sxomorumueckux  (BakTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (GakTopbl: CBET, TeMIeparypa, BiaxHocTb. Dortonepuoausm. IIpucnocodienus
OpPraHU3MOB K JIeHCTBHIO aOMOTHYECKUX (aKTOpPOB. bruojsornueckue puTMsl.

buotnyeckue (axkropbl. Buasl OMOTHYECKHUX B3aUMOICHCTBUI: KOHKYPEHIUS, XUIIHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepamusi, MyTyaln3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJeOHUYECTBO). AMEHCalu3M, HeWTpanu3M. 3HaueHue OHWOTHYECKUX B3aUMOJCHCTBHUN AJs
CYLIECTBOBaHMSI OPIraHU3MOB B IPUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKHE  XapaKTEepUCTUKH  momyasauud. OCHOBHBIE — IOKa3aTe€ad  MOMYJISILIMU:
YHUCJIEHHOCTb, IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalys. JuHaMuKka YHUCIEHHOCTH
HOMYJISLUY U €€ PeryJIsaiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubr u cxemsl: kapta «lIpuponnsie 30HBI 3emuu», «Cpenbl OOMTaHHS OPTaHU3MOBY,
«Doronepuoausm», «llonmynsaunny», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIUN UHPY30pUH-
Tyenbkn», «Ilumesblie nenm.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

Jlabopatopnast padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHHH M3 Pa3HBIX MECT
oOUTaHUSY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IK0JI0THYEeCKHE CHCTEMbI.

Coo0b1ecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBas, MPOCTPAHCTBEHHa,
Tpoduueckas (nuuienas). Bunpl-nomuHanTel. CBs3M B OHOLIEHO3E.

Okonorudyeckue cucreMbl (dkocuctembl). [loHsitue 006 »5kocucremMe U OUOTEOIEHO3E.
@OYHKIMOHATIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOJYLEHThl, KOHCYMEHTHI, peaylueHTsl. KpyroBopot
BEIIECTB M MOTOK 3HEPruM B sKocucTeme. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHCTEMBI. [InieBbie
nenu M cetd. OCHOBHBIE TIOKa3aTelIM 3KOCHUCTEMBL: Ouomacca, NPOIYKIHS. DKOJIOTHYECKHE
NUPaMUJIBI:  TPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. (CBoilcTBa 3KOCHCTEM:  YCTOWYMBOCTb,
camoperysiuusi, pazsutue. Cykieccus.

ITpuponHblE DIKOCHCTEMBI. OJKOCHUCTEMBI 03€p M pPEK. OKOCHUCTEMA XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBL. ATpO3KOCHCTEMBI. YpOOsKocUCcTeMbl. buonornuyeckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpaszue kak ¢akTop ycroiumBocTH sKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.



VYuenne B. W. Bepuaackoro o 6uocdepe. ['panutipl, coctaB u ctpykrypa 6uochepsl. Kupoe
BemecTBO U ero gpynakuuu. OcoGeHHOCTH OHOChEphl Kak TI00ambHOW IKOCHCTEMBI. JlMHamMu4ueckoe
paBHOBecHE U 00paTHast CBs3b B Onocdepe.

KpyroBopotbl BemectB M OHOT€OXMMHUYECKHE IIMKJIBI DJIEMEHTOB (yrjepoaa, a3oTa).
3oHanbHOCTE OMochepbl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouocdepe 3emnn. AHTPONOTeHHBbIE M3MEHEHHs B Omochepe. ['mobanbHbIE
HKOJIOTHYECKUE TPOOIIEMBI.

CocymectBoBanue npupoasl U dyenoBedecTBa. CoxpaHeHue OMOpa3sHOOOpa3us Kak OCHOBA
ycroiunBocTd Ouoceprl. OcHOBa pPalMOHAIBHOTO YIPaBICHUs] MPUPOJHBIMU pECypcaMH M HX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOrMH U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupel u cxemsl: «llumeBbie 1enu», «buoleHo3: coctaB W CTPyKTypay, «lIpupoaHbie
coobmiectBay, «Llenn nmuranusy, «dKomoruueckas nupamuaay, «buocdepa u yenoBek», «IKocucrema
MIMPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTEMa XBOMHOTO Jieca», «buoreHo3 BomoéMay, «ATpOIEHO3»,
«[IpumepHbIE aHTPONOTCHHBIE BO3ACUCTBUS Ha TPUPOAY», «BakHeWIne HCTOUYHUKH 3arps3HEHUs
BO3[lyXxa W TPYHTOBBIX BOA», «llouBa — BaxHeilmas cocraBistomas Ouochepsr», «DakTOpbI
nerpaganuu 1mouBy, «llapHukoBeii 3¢ dexr», «DakTopbl PagHOaKTUBHOTO 3arpsi3HEHHsT OHOoCheps»,
«O6mias crpyktypa Omocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3KpaH
ouocheps», «Kpyrosoport yriepona B 6unochepe», «KpyroBopot azora B mpupoae».

Ob6opynoBanue: Mopenb-anruiukanus «Tunuunsie OHOLEHO3BD», repOapuii «PacTutenbHbIe
cool1ecTBay», kKomiekuuu «buoleno3y», «Bpennreny BaKHEHIINX CEIbCKOXO3SMCTBEHHBIX KYIbTYpPY,
repOapuy ¥ KOJUICKIIUU PACTECHUI W KUBOTHBIX, PUHAJUICKAIIUE K PA3HBIM AKOJIOTHIECKUM TPYIamM
onHoro Buaa, Kpacnas kaura Poccuiickoit @enepaiiu, 1300pakeHUs: OXpaHSIEMbIX BHIOB PACTCHUH U
JKUBOTHBIX.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMEBI 110 BMOJIOI'M HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacio ®I'OC COO, ycraHaBnuBawTCI TpeOOBaHUA K pe3yJbTaraM OCBOCHUS
00y4JaloIMMUCS. MPOTpaMM CpelHero oO0Iiero o0pa3oBaHUS: JIMYHOCTHBIM, METANpEAMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHUs Ipeamera «buoIorus» BbIIEICHBI
CJICTYIOIIHE COCTABJISIONINE: OCO3HAHUE O0YUYAIONTUMUC POCCUHCKON TPaKIAHCKOW UIACHTUYHOCTH —
TFOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPEACIICHHUIO, HaJIu4ue MOTHUBALUUA K
00y4yeHHIO OMOJIOTHH, LIEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHMH JMYHOCTH HA OCHOBE
KJIFOYEBBIX LIEHHOCTEH UM MCTOPUYECKUX TPAJAULUI pa3BUTUS OMOJIOTUYECKOrO 3HaHUS, TOTOBHOCTh U
CIOCOOHOCTh OOYYarOIIUXCs PYKOBOICTBOBATHCSI B CBOCH NEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKAMHM, MPHUCYIIUMH CHCTEME OHOJOTrMYecKOro oOpa3oBaHUS, HAJIWYHE 3KOJOTHYECKOI0
IIPaBOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS NpenMeTa «buoaorus» 10CTUraroTcsl B €AMHCTBE Y4eOHOM
U BOCIUTATENbHOM  JI€ATEIBHOCTH B  COOTBETCTBUM C  TPAAUIMOHHBIMM  POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMM, IPUHATHIMH B
olmiecTBe NpaBUIaMU M HOPMaMM IMOBEICHHMsS M CIIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAHUSA,
CaMOBOCIIMTaHUSI M CaMOPa3BUTHUSA, DPA3BUTUS BHYTPEHHEW MO3MLMM JIMYHOCTH, MaTPUOTU3MA,
YBaXEHUs K 3aKOHY M IIPaBONOPAJKY, YEIOBEKY Tpylda M CTapuieMy ITOKOJIEHHUIO, B3aUMHOTO
YBa)KEHUsI, OEPEHKHOT0 OTHOLICHHUS K KYJbTYpHOMY HaclI€UI0 U TPAAUIMSIM MHOTOHAIlMOHAJIBHOTO
Hapoza Poccuiickon denepannu, NpUpOAE U OKPYKaKOLIEH cpeie.

JIMuHOCTHBIE pPE3y/NbTaThl OCBOEHHUS Y4eOHOro mnpeamera «buonorus» IOMKHBI OTpaXkaTbh
FOTOBHOCTh U CIIOCOOHOCTH OOYy4aroluXcsi PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEH JTMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPWEHTAIMil, MO3UTHBHBIX BHYTPEHHUX YOEKICHHII,
COOTBETCTBYIOIMX TPAJAULUOHHBIM IIEHHOCTSM POCCHICKOrO OOIIECTBa, pacIIMpEHHE >KU3HEHHOIO
ONbITAa U ONBITA JEATEIBHOCTH B IPOLECCE PEaIU3allii OCHOBHBIX HANpaBICHUI BOCIUTATEIbHOU
JIEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh I'PAXKJIAHCKOW MO3UIMU OOYYarOMIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U IIPABOIOPSIKA,;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOH JAEATEIbHOCTH MNPU CO3JAaHUHM Y4YEOHBIX IPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3MIMIO MO OTHOUICHUIO K SIBICHHUSIM COBPEMEHHOM
KHU3HU U OOBSICHATS €€;

YMEHHME YYUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO B3aMMOJECHCTBUS
JHOJIeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMHU M COIIMAJIbHBIM IOJIOKEHHEM;

TOTOBHOCTb K COTPYAHMYECTBY B IPOLECCE COBMECTHOTO BBIIIOJHEHHUS  Y4EOHBIX,
MIO3HABATEJIbHBIX M HCCIIEN0BATENbCKUX 337a4, YBaXHUTEIBHOTO OTHOUIEHHMS] K MHEHHUIO ONIIOHEHTOB
pH 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HMACHTHYHOCTH, MAaTPUOTH3MA, YBKCHUS K
CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH Iepell PoauHOM, ropoCTH 3a CBOM Kpaii, CBOO Poauny,
CBOM SI3BIK M KYJIBTYPY, IPOIIIOE U HACTOsIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILEHHE K IPUPOJHOMY HACJIEIHMI0 M MaMATHUKAM IPHUPOAbI, JOCTUKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAaJ POCCUMCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAYCHUsI OMOJIOTHH B IMO3HAHUM 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexxJ1EHHOCTb, TOTOBHOCTh K CIIY)KeHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 3a
€ro cynn0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAlMI0 U MPUHUMAaTh OCO3HAHHBIC PEIICHUs, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETo;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJUTEISM, CO3JAAHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaauUUsIMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MHUpY, BKIIOYas O3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHKE YMOITMOHAIIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTb K CaMOBBIPKEHHMIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHUE IMPOSIBIATH KauecTBa
TBOPYECKOU JINUHOCTH;

5) ¢pusnuyeckoro BocnuTanus, GOPpMUPOBAHNUS KYJIbTYPbI 3A0POBbS M 3MOIHOHAJIBLHOIO
Os1aronosyqusi:

MOHUMAaHWE W peau3alusi 30poBOro MU OezomacHOro oOpasa KXW3HHM (30POBOE IMHUTAHHE,
COONIOZICHHE TUTHEHHYECKUX MPaBHJI U HOPM, cOaJaHCHUPOBAHHBIA PEXHUM 3aHATHH U OTABIXA,
perynspHas ¢pu3nuecKas aKTHBHOCTB), O€pPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3/]0POBBIO;

MMOHUMaHWE IEHHOCTU TIPABUJI MHAMBUAYATBHOTO U KOJUIEKTUBHOTO O€30IMaCHOTO MOBEJCHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCTEACTBUIA W HENPUATUS BPEIHBIX NPUBBIYEK (YyMOTpeOIEHHUS amKOroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

FOTOBHOCTh K AaKTHUBHOM JI€ATENbHOCTU TEXHOJOTMYECKOM M COLMaIbHOM HanpaBlIE€HHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, TUTAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJHSTH TAKYIO JICSITEIIBHOCTD;

WHTEpPEC K pasIuuHbiM cdepaM MpoPeCCHOHATBHOW NEATeTbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO i CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH I1EJIECO00pa3HOe OTHOIICHHE K MPUPOJEC KaK MCTOYHHKY JKU3HU Ha 3eMie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHUE YPOBHS OKOJOTHMYECKOH KyIbTyphl: TPUOOPETEHHE ONbITa IUIAHUPOBAHUS
MTOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl;



0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJ0IMYECKUX Mpo0IeM U IyTel UX peLIeHMUs;

CIIOCOOHOCTB HCII0JIB30BATh IPUOOpETaeMble NMPU W3YYEHUHU OMOJIOIMM 3HAHUS U YMEHHUS IpU
peleHn: MpoOJieM, CBS3aHHBIX C PAUOHAIBHBIM IPHPOJONONB30BaHIUEM (COOIIOJICHHE IPaBHI
IIOBEJICHUS B NPUPOJE, HAIIPABJICHHBIX HA COXPAHCHHE PABHOBECUS B DKOCHCTEMaX, OXPaHy BHJIOB,
JKOCHUCTEM, Onocdepsl);

AKTUBHOE HENPHUATUE ACHUCTBUM, MPUHOCIUIMX BPEI OKPYXKAIOIIEH NPUPOIHON Cpele, YMEHHE
IPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJIOTMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUNA WU
IIpeIOTBpallaTh HX;

HaJIMYUE PA3BUTOrO SKOJOTMYECKOTO  MBIIUICHUS, OKOJIOTMYECKOM KYJIbTYpPbI, OIIBITA
JESTEIbBHOCTH 3KOJIOTMYECKON HAIlpaBIE€HHOCTH, YMEHHUS PYKOBOJICTBOBAThCS UMY B MIO3HABATEIbHOM,
KOMMYHHMKaTUBHOW M COLMAIIbHON MPAKTUKE, FTOTOBHOCTU K YYacCTHIO B IPAKTHUYECKOH NEATEIbHOCTU
9KOJIOTMYECKON HalpPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS

c(OpMHUPOBAHHOCT MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U 0OILECTBEHHOM NMPAaKTUKHU, OCHOBAHHOTO Ha IMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEpPUICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYNbTYpbl KaK CpEICTBA B3aMMOZICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crnenu(ukr OWOJIOTMM KaKk HayKd, OCO3HaHHs e€ poiu B (opMHUpOBaHUH
PaLMOHATIBHOIO HAyYHOI'O MBILUIEHUS, CO3/IaHUH 1IEJIOCTHOTO MPE/ICTaBlIeHUsI 00 OKPY)KAOLIEM MHUpe
KaKk O €JUHCTBE IPUPObI, YelloBeKa M OOIIEeCTBA, B MO3HAHUM INPHUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTMH ISl COBPEMEHHOW LIMBWIIM3ALMU: 00€CTIEYEHUs] HOBOTO
YPOBHSI Ppa3BUTUS MEAWLMHBI, CO3JIaHHE TIEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX pEIIaTh
pecypcHble TMpoOJeMbl Pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKA TMyTeH BbIXoJa M3 IIOOAIBbHBIX
HKOJIOTMYECKUX MpoOsiieM U obecreyeHus Inepexoia K YCTOMYHMBOMY pPa3BUTHIO, PallMOHAIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OMOJIOTMYECKUX 3HAHUM B IENAX IOBBIMIEHHUS OOIeit
KyJbTYpbl, €CTECTBEHHO-HAyYyHOH TIPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKUIHOHAIBHOMN
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMOil Ipu N3yd4eHUU OUOJIOTHH;

NOHMMAHHUE CYHIIHOCTM METOJ0B [IO3HAHUS, MHCIONb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCIIOJIb30BaTh MOJIydaeMble 3HAHUS /IS aHaJIu3a U O0bSICHEHUS SIBIICHUM OKPY)KAIOLIEro
MHUpa U IOPOMCXOJAIIMX B HEM M3MEHEHMH, YMEHUE JielaTh 0OOCHOBAaHHBIC 3aKJIFOUEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIUXCSI TAHHBIX C LI€JIbI0 MOJy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOATEIBHO MCIOB30BaTh OMOJIOTUYECKUE 3HAHUS NIl pelIeHus mpobseM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHE IIEHHOCTH Hay4YHOW JEeATENbHOCTH, TI'OTOBHOCTb OCYLIECTBIISTH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJYYEHUIO HOBBIX 3HAHHUM 1O OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MMOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS y4yeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHMA  MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCIHUILTUHAPHBIC
(MexmpenMeTHbIE) OOLICHAYYHbIE MOHATHUS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOW KapTHHBI MHpa H



cnenuuKy METOJOB IO3HAHMS, HCIOJb3YEeMBIX B ECTECTBEHHBIX HayKaX (BEIIeCTBO, SHEPrus,
SIBJICHHE, MPOLECC, CUCTEMa, HAY4YHbIH (haKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIC/IOBaHNEe, HAONIOJICHHE, H3MEpeHHe, OJKCIEPUMEHT H JpPYrux), YHHUBEpCalbHbIE YdeOHBIC
neiicTBus (Io3HaBaTellbHbIe, KOMMYHUKATUBHBIE, PETYISTUBHBIE), oOecreunBaronyie GopMUpOBaHUE
(GyHKIIMOHAIBHOW TIpPaMOTHOCTM M COLIMAJIBHOW KOMIIETEHLUMH OOYYaroIlIHuXcsi, CIHOCOOHOCTh
00y4aroluXCcsl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCaIbHbIC yUueOHbBIE ICUCTBUS B MO3HABATEIIFHON M COITUAIIBHON MPAKTHKE.

MetanpeameTHble pe3ynbTaThl OCBOCHHS MPOTrPaMMbl CPETHETO 00IIero 0Opa3oBaHus JOKHbI
OTpaXKaTh:

Osgi1aieHHe YHMBEPCAJIbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBHS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBAaTH U  aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTth €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHHMU 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHaIu3a, CUHTE3a,
CpaBHEHMsI, KIacCUpUKaAINK, 0000MEHHSs), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATHUH (BBIICIATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSIMU);

ONpENENATh LeNIN AEATeIbHOCTH, 3a/1aBasi MapaMeTPpbl U KPUTEPUU UX JTOCTUKEHUSL, COOTHOCHUTD
pe3yNbTaThl JEATEIBHOCTH C IIOCTABICHHBIMU LIETSIMHU;

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 O0OBSCHEHHS (DAKTOB ¥ SIBICHUI )KUBOM MTPHPOIBL;

CTPOUTH JIOTMYECKUE pPACCYXIEHUs (MHIYKTUBHBIC, NEAYKTHUBHBIE, 110 aHAJIOTHUU), BBISIBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJIF0YEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPEJCTBA JUISl IPEACTABICHUS CYILECTBEHHBIX CBs3ed H
OTHOIIEHHH B H3Yy4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TakKe MPOTUBOPEUYUH pPAa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIAH pELIeHMs] NMpoOJieMbl C y4ETOM aHajdu3a MMEIOIMXCS MaTepUaIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE pE3YyJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBaTh M  BBIMOJHATH pabdOTy B  YCIOBHUSIX pEAIbHOrO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIQJIETh HaBbIKAMH Yy4eOHO-HCCIEAOBATENbCKONM M MPOEKTHOM JAESTeNbHOCTH, HaBbIKAMHU
paspelieHusi mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/I0B
pEILIeHUs MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIM4YHbIE BUJIBl JAEATEIBHOCTH 10 IIOJYYEHHIO HOBOI'O 3HAHUSA, €ro
MHTEPIIPETAINU, TPEOOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsIX, B TOM YKCJE MPU CO3AaHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THIl MBIIUICHUS, BIAJ€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh HW (POPMYJIHPOBATH COOCTBEHHBIE 3a7ayd B OOpa30BATEIIbHOW JEATEILHOCTH |
KU3HEHHBIX CUTYalUsIX;

BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3HM U aKTYaJIM3UPOBATh 3a7ady, BbIIIBUraTh TMIIOTE3Y €€
pelleHusl, HaXOAUTh apryMEHTHI JJIs JO0Ka3aTelIbCTBA CBOMX YTBEPKICHMM, 3a/laBaTh NapaMmeTpsl U
KPUTEpUU PELICHHUS;



aHAJIM3UPOBATh MOJIyUEHHBIE B XO/€ PELICHUs 3aJaud Pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CHUTYallUsM, OLEHHBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1l€JICHANpPaBJICHHbI IIOUCK IEpEeHOCa CPEeACTB U CHOCcOOOB JIeHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

YMETh MIEPEHOCUTH 3HAHUS B MI03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH JKU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUT'aTh HOBBIE UJEH, IIPEAJIaraTh OPUTrMHAIBHBIE TOAXO0/bl U PEIIEHUS, CTAaBUTh IPOOJIEMBI U
3ajjauyl, JOIyCKAIOIUe aJlbTepPHATUBHBIE PELICHUS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMAIK (TEKCTe y4eOHOro mocoOusi, Hay4HO-
HONYJISIPHOM TuTepaType, OMOJIOrMYECKUX CIIOBAPSAX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MHTEepHeTe), aHAIM3UpOBaTh HHPOPMALIMIO PA3IMYHBIX BUA0B U (DOPM MPEICTABICHHS, KPUTHUECKU
OLICHUBAThH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

dopMynHpoBaTh 3ampOChl W TPUMEHSTH pPAa3JIMYHbIE METOABl TPH TOHCKE U OTOOpe
6uonornyeckoi MHGopMaIu, He0OX0IUMOM /1715 BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT  HCHOJb30BAHUSA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOIHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMABHYIO  (OpMy  mpencTaBieHUsT  OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAYYHbIM S3bIK B KayecTBE CpEACTBA MpU paboTe C OHOJIIOTMYECKOi
uHpOpManueil: NPUMEHITh XUMHUYECKHE, (U3NYECKHEe W MaTeMaTU4YeCKUe 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HCIIOJIB30BaTh H  IMPEoOpa3oBBIBATh  3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIaJICTh HAaBbIKAMM PaClO3HABaHMs U 3alUThl UH(pOpMAIMK, HHPOPMALMOHHOW 0€30MacHOCTH
JMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmue:

OCYILECTBIISATh KOMMYHHUKAIIMK BO BCeX c(epax *KM3HM, aKTUBHO YyYacTBOBATh B JUAJIOTE WIIH
JMICKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3hIBATh CYXKICHUS
OTHOCHTEJIGHO BBITIOJIHEHHS TIPEAaraeMoi 3aJadd, y4YUTHIBATh HHTEPECH M COTJIACOBAHHOCTh
HO3ULUHN IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIEHUS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
NPEINOCHIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTYallMd, yMETh CMST4aTh KOH(DIUKTHI W BECTH
MIEPETrOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOCHUCTBUS, IOHUMATh HAMEPEHUs JPYTrUX
Jro/ied, TPOSBIATH YBRKUTEIBHOE OTHOIIEHHME K coOecelHMKY H B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BaHUEM SI3BIKOBBIX CPEIICTB.

2) cCOBMeCTHAs AeSITeJIbHOCTh:

NOHUMaTh M HCHOJb30BaTh IPEUMYIIECTBA KOMAaHJHOW W HWHIWBUAYAJIbHOW pabOTHl IpH
pelieHnn OMoJIOTHYECKO MpobIeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHS IPYNIOBLIX (HOopM
B3aMMOJICHCTBYS IPU pelIeHNH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH KaX/10TO YIeHAa KOJUIEKTHUBA;



IIPUHUMATD LI€JIM COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATH U KOOPAUHUPOBATH JCUCTBHS T10
€€ NOCTHIKECHMIO: COCTAaBIATH IUIAH JEHUCTBHUM, PaCIpeAcsATh POJIM C y4€TOM MHEHMM y4YaCTHUKOB,
00CyXJ1aTh pe3y/bTaTbl COBMECTHOM pabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOErO BKJIAJa M KaKJIOr0 YYaCTHUKA KOMaH/bl B OOLIUIl pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTh HOBBIE IIPOEKTHI, OLICHWBAThb HICH C IO3UMLIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIIATh MTO3UTUBHOE CTPATETMYECKOE IOBEICHHUE B PA3JIMYHBIX CUTYaLUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OgiaieHHe YHMBEPCAJbHBIMHU PeryISTHBHBIMH e CTBUSIMU:

1) camoopranu3amnus:

UCII0JIb30BaTh OMOJIOINYECKUE 3HAHUS U1 BBIBJIECHUS IPOOJIEM M MX PELIEHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaLUsX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHWM 1IE€JIEBBIE U CMBICIIOBBIE YCTAHOBKHM B CBOHUX
JICUCTBUAX M IIOCTYNKAaX [0 OTHOIICHUIO K JKMUBOM NPUPOJE, CBOEMY 3J0pPOBBI0 U 3I0POBBIO
OKPYXKaroIIMX;

CaMOCTOSITENILHO OCYLIECTBIIATh MO3HABATENbHYIO €S TEIbHOCTD, BBIABIATH MPOOIEMBl, CTaBUTh
1 GOpMyYIMpOBaTH COOCTBEHHBIE 321241 B 00Pa30BaTEIbHON ACITEIHHOCTH U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUS MNpoOJeMbl € YYETOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacmupsATh paMKHU y4eOHOTr0 NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OLIEHUBATb MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOH SpYIUIMH B pa3HbIX 00JacTsX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHBBI B JCATECIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQ/IETh HaBbIKAMH I103HABaTEIbHOU pe(dekcHu Kak OCO3HAHMS COBEpUIaeMbIX JEHCTBUI U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUMU, UCHOJIB30BaTh MPUEMBI pediieKcuu ajs
OLIEHKH CHTYyalllH, BBIOOPA BEPHOTO peIleHMS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHATHE CeOs1 U APYTrUX:

NpUHUMATD ceOs, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH JIPYTOro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHbie pe3ynabTaThl ocBoeHus mporpammel COO mno Ouosnornd Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenuduyeckue s ydeOHoro mnpeamera «buosorus» HayudHble 3HaHUS, YMEHUS U
CrocoOBl EMCTBUI IO OCBOCHMIO, HHTEPIPETAIIMK U MPeoOpa30BaHUIO 3HAHMMA, BUIBI JAEATEIbHOCTH
0 TTOJIYYE€HHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HaHUH B Pa3NUYHBIX YUEOHBIX CHUTYalUsX, a TAKXKE B



peabHbIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamMe npeaMeTHble pe3yabTaThl
IPEeCTaBJICHbI 110 roJaM 00ydeHusl.

[IpenmerHbIe pe3yabTaThl OCBOCHHUs yueOHOro mpenamera «buomorus» ¢ 10 knacce NOIKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCTe M poJu OMOJOIMHM B CHCTEME HAy4YHOIO 3HAHUS
€CTeCTBEHHBIX HAayK, B (DOPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpa U
HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHUCKUX M 3apyOeKHbIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
6uosornu, GyHKIHMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUls PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpblBaTh COJEp)KaHUE OWOJIIOTMYECKUX TEPMHMHOB M TOHATHHA: JKU3Hb, KIIETKA,
Opranm3M, MeTa0oau3M (OOMEH BEIIECTB M IMPEBpAIICHHE YHEPTUH), TOMEOocTa3 (camMoperysius),
YpOBHEBasi OpraHU3alus KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEMPOAYKIMS), HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHUEe u3jaraTb OMOJIOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MYyTallMOHHAas,
LEHTpajbHas JIorMa MOJEKyJsipHOi Ouonorun), 3akonsl (I'. Mengens, T. Moprauna, H. 1. Basunosa)
U y4deHus (0 HeHTpax MHOTrooOpas3usi M MPOUCXOKACHUS KyJIbTypHbIX pacteHuit H. M. Basuiosa),
OIpeNeNATh TPAaHULIbI UX IPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

yYMEHHUE BJIa/IeTh METOJJaMH Hay4YHOI'O MO3HAHUS B OMOJIOTHMU: HAOJIOJICHUE U ONUCAHUE JKUBBIX
CHCTEM, TIPOLIECCOB W SBICHWI, OpPraHU3allUsl M TPOBEJICHHE OHMOJIOTMYECKOTO HKCIEPUMEHTA,
BBIJIBUKCHUE THUITOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIECTyeMbIMH BETMYMHAMH, OOBSICHEHUE
HOJYYEHHBIX PE3Y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOpUIl U 3aKOHOB, YMEHHE JejaTh
BBIBO/Ibl HA OCHOBAHUH MOJTYYEHHBIX Pe3yJIbTaTOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE IPU3HAKU BHPYCOB, KJIETOK HPOKAPHUOT M OYyKapuoT,
OJIHOKJIETOYHBIX UM MHOTI'OKJIETOYHBIX OpPIaHM3MOB, OCOOEHHOCTHM IIPOLIECCOB: OOMEHA BELIECTB U
IpEeBpallieHUs] PHEPTUM B KJIETKe, (POTOCHMHTE3a, IUIACTMYECKOIO0 M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MWTO03a, MEH03a, OIUIOJOTBOPEHMS, DPA3MHOXKEHUS, HWHAMBUAYAJIBHOTO pPa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHME NIPHUMEHSATHh IOJyYEHHBbIE 3HaHUSA M OOBSICHEHHS OMOJOTMYECKHUX IPOILIECCOB H
SBJICHUH, JUIS TPUHATHS MPAKTUUYECKUX DPEUICHUH B MOBCEJHEBHON XH3HHM C LEJIbI0 OOecredeHus
0€30I1aCHOCTH CBOETO 3/I0POBbS U 3/10pPOBbSl OKPYXKAIOIIUX JIO/IEH, COOMIOEHUsT HOPM TPaMOTHOTO
MOBE/IEHNS B OKpY)Kalollled MpUPOAHON cpele, MNOHMMaHWE HEOOXOJAWMOCTH HCIOJIb30BaHUs
JOCTUKEHUI COBPEMEHHON OMOJIOTMH U OMOTEXHOJIOTHH JIIsl pAallMOHATIBHOTO MPUPOAONOJIb30BAHNUS;

YMEHHUE pelaTh 3JIeMeHTapHble TeHeTUUECKUE 3a7aui Ha MOHO- U TUTHOPUAHOE CKpELBaHUE,
CLIETIJICHHOE HACJIEJOBAHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpEIMBAHUS JUIs MPEICKa3aHus
HaCJIeJOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJIHATDH JJaOOpaTOpHbIE U MpaKTHUUecKrue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYOBAHUEM;

YMEHUE KpPUTHYECKUM OLEHMBATh M HWHTEPHOPETHPOBATh HHPOPMALUIO OHOIOTHYECKOTO
CoJIepKaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IMUHbIX HCTOYHUKOB (CpeCTBAa MacCOBOM
uH(pOpMalii, HayYHO-TIONYJISPHBIE MaTepHallbl), STUYECKHE aCTIEKThl COBPEMEHHBIX MCCIIEJOBaHHUM B
Ouonoruu, MeuIrHe, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIEHHs, 0600111asi OMOIOTHYECKYIO
MH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OWOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus» ¢ 11 knacce AOMKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€ M pOJIU OHMOJIOTUM B CHUCTEME HAYYHOTO 3HAHMA
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpA U



HAyYHOTO MHUPOBO33pPEHUS, O BKIIAJIE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruu, GyHKIMOHAITBHON rPaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEPKaHUE OMOJOTUYECKMX TEPMUHOB M TIOHATHA: BUJ, MOMYJISIUS,
reHo(OoH I, ABOJIIOLMS, ABMXKYIIME CUIbI ((PaKTOphl) BOJIOLUHU, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, SKOJIOrHUecKue (aKkTOpbl, IKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTHI, PEIYyLEHTHI,
[[ENU MUTAHUs, YKOJIOTHYECcKas mupaMuaa, OMoreoneHos, obnocdepa;

YMEHHE U3Jlarath OMOJIorndeckue Teopuu (dBoionnoHHas Teopust Y. JlapBuHa, CHHTETHYECKAs
TEOpHs HBOJIIOLINN), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabiiieBoro cxoactsa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBieHud u mnyreid sBomonuu A. H. CeepuoBa, yuenus o Ouwochepe B. .
Bepnazckoro), onpeaensiTe TPaHUIIBI KX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIQJICTh METOJAAMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJCHUE W OTMCAHUE JKUBBIX
CUCTEM, IMpOILIECCOB W SBJICHUH, OpraHM3alys U MPOBEICHHE OHOJIOrMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMHU, OOBSICHEHHE
MOJTYYEHHBIX PE3yJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX TOHATHH, TCOPUH M 3aKOHOB, YMEHHUE JCNIaTh
BBIBOJIBI HA OCHOBAHUH TIOJyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIJICISATh CYHIECTBEHHBbIC IMPU3HAKU CTPOCHHUS OMOIOTMUYECKUX OOBEKTOB: BUJOB,
MOMYJISIIUMA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OIEHO30B U SKOCUCTEM, OCOOCHHOCTHU
IPOIIECCOB:  HACIEICTBEHHOH  W3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOpa,  BHI000pa3oBaHU,
MPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JCUCTBUS 3KOJOTHYECCKHX (PAKTOPOB HA OPraHW3MBI, IEpeHOca
BEIIECTB U IOTOKA JHEPIHMH B JKOCHUCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHHH B JKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocdepe;

YMCHHE TPHMCHSTHh IOJNyYEHHBIC 3HAHUS JJs OOBSICHCHHUS OHOJOTHMYECKHX IIPOIECCOB H
SIBIICHUH, JUISI TIPHHSTHS TPAKTHYCCKUX PEIICHHN B TOBCEIHEBHOW >KM3HHM C IIEIBI0 OOSCIICUCHUs
0€30MacHOCTH CBOETO 370POBBSI M 3J0POBbSI OKPYXKAIOUIMX JIOACH, COOMIOACHHUS] HOPM T'PaMOTHOTO
MOBEICHNS B OKpYXXalolleld MPUPOAHONW cpeAe, MNOHMMaHHWE HEOOXOAUMOCTH HCIOIb30BaHUs
JIOCTHIKEHUH COBPEMEHHON OMOJIOTHH TSI PAITIOHATIFHOTO MTPUPOJIOTIONB30BAHUS;

YMEHHE PeIaTh dJIEMEHTapHbIC OMOJOTHYECKUE 3a/1a4H, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB
Y DHEPTHH B SKOCUCTEeMaXx (IeTH MUTaHUs);

YMEHHE BBITIOJIHATH Ta0OPAaTOPHBIE U MpaKTHUUeCKue paboThl, COONIOAATH MpaBUiIa MpU padoTe ¢
y4eOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTHYCCKH OIEHWBAaTh W HWHTEPIPETUPOBATH HHOOPMANUIO OHUOJIOTHYECKOTO
COJIeprKaHusl, BKIIIOYAIOIIYIO TICEBAOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPEICTBAa MACCOBOM
uH(pOpMallK, HAyYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpuBaTh TJI00aTbHBIE HSKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOIIEHUs, 0000111asi OMOIOTHUECKYIO
UH(OPMAIINIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHATHIHBIN anmapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NMPOrpaMMabl Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcebl
Bubmmorexa [IOK
1 bronorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
2 JKuBbIC CHCTEMBI M UX OPraHU3aIUs 1 bubmiorexa LIOK
P 1 https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAB U CTPOCHUE KIICTKU 8 1 Bubmoreia LIOK
p https://m.edsoo.ru/7f41¢c292
Bubmorexa [IOK
4 X(I/ISHG,HeSITeJIBHOCTL KIICTKH 6 https://m.edsoo.ru/7f41c292
5 PazmHOXEeHME M HHIUBUIYAIIBHOE PAa3BUTHE 5 1 Bubuorexa IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 BuGmmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 BuGmmorexa LIOK
OUOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
Bubnmorexa IIOK
8 P63€p BHOC BpCMA 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
MpPOrpaMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Bubmmorexa [IOK
1 BBOH}OHHOHHaﬂ onomnorus 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 Bubuorexa IJOK
3emMie ' https://m.edsoo.ru/7f41cc74
3 Oprasu3Mbl ¥ OKpYyXKaromas cpeaa 5 1 bubmiorexa LIOK
P Pyx 1 pca https://m.edsoo.ru/7f41cc74
4 C000IIecTBa U 3KOJOTHUESCKIE CUCTEMBI 9 Bubmoreia LIOK
I https://m.edsoo.ru/7f41cc74
Bubmmorexa IIOK
5 P63€pBHoe BpeMi 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuuectBo yacos DNEeKTPOHHBIE
Ne JHara uudpoBkie
Tema ypoka KonTponbhbie IIpakTuueckue
/1 Bceero H3Y4YECHUS 00pa3oBaTeIbHEIC
paboTsl paboTsl
pecypcsl
Bubnmorexa IIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoibl TO3HAHUSA KUBOUW pupobl. [TpakTrdeckas
Bubmorexa [IOK

2 pabota Ne 1 «/cronp30BaHKue Pa3IMYHbIX METOI0B IIPU 1 0.5 https://m.edso0.ru/86366122

M3Y4YEHUU OMOJIOTUYECKIX 00BEKTOBY
Bubnmorexa IIOK

3 buonornueckue cUCTEMBI, TPOLIECCH U UX U3YUYECHHE 1 https://m.edsoo.ru/86366564

4 XUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpaJIbHBIE 1 Bu6motexa [JOK
COMH https://m.edsoo.ru/863e674e

Bubmorexa [IOK

5 benxu. Cocta u crpoeHue OeKoB 1 https://m.edsoo.r/86366b72
DepMeHTHI — OMOJIOTHYECKHE KaTalTu3aTOPHI.

6 Jlabopartopnast pabora Ne 1 «M3yuenune kataauTUIecKoOn 1 05 BuGmorexa LIOK
aKTHBHOCTH (DEPMEHTOB (Ha IIPUMEPE aMHJIA3hl WU ' hitps://m.eds00.1u/863e6h72
KaTasas3bl)»

Bubnmorexa IIOK
7 VFJIeBOJILI. HHHHHH 1 https://m.edsoo.ru/863e6870
Bubmorexa [IOK

8 Hyxnennosbie kucnorsl. ATO 1 httos://m.edsoo.ru/86366d5¢

9 Hcropus u metoapl n3ydenus kieTku. Kiierounas 1 BuGmorexa LIOK
Teopus https://m.edsoo.ru/863e6e88

10 Kietka xak memocTHas )KUBasg CUCTEMA 1
CTpoeHue dyKapHOTHUECKOH KieTkH. JIabopaTropHas Bummorexa TIOK

11 B yKap patop 1 0.5 https://m.eds00.ru/863e6ff0

pabota Ne 2 «/3y4yeHue CTpoeHuUs KIETOK pacTeHUH,

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

KUBOTHBIX, TPHOOB 1 OaKTEPHii 10T MUKPOCKOIIOM Ha

T'OTOBBIX MUKpOIIpEIapaTax U uX OIUCaHUuc

Bubnmorexa [JOK

12 OOMeH BemecTB Wik METaboIu3M https://m.edsoo.ru/863e766¢
Bubmmorexa [IOK

13 ®otocuHTe3. XEMOCHHTE3 https://m.eds00.ru/863e7¢98
o Bubnmorexa IIOK

14 9HepFeTI/I‘-IeCKI/II/I o0MeH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKH. [lenenne kiaeTku. MuTos.

15 Jlaboparopnas pabota Ne 3 «Habnrogenune Mutosa B 05 Bu6motexa LIOK
KJIETKaX KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX ' Iitps://m.edsoo./Be3e/dod
MUKpOTIperiapaTax

16 Buocunres Oenka. Peakiist MaTpUYHOrO CUHTE3A puomaorexa HOK

. I p https://m.edsoo0.ru/863e796e
Bubnmorexa IIOK
17 Tpaucnsitust — OrocunTes Oeska https://m.eds00.ru/863e796e
18 Hexnerounsle GopMbl )KU3HU — BUPYCHI puomarers HOR
P py https://m.edso0.ru/863e7540
Bubnmorexa IIOK
19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
o Bubmmoreka [JOK

20 Meiio3 https://m.eds00.ru/863e74a
OOpazoBaHue 1 pa3BUTHE OJOBBIX KIETOK.

21 OmnonotBopenue. Jlabopatopnas pabota Ne 4 05 BuGmmotexa LIOK
«/3yueHue CTpOSHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX ' Ittps://im.eds00.11/86 368106
MHUKpOIIpenapaTax»

22 NuauBnayanpHOEe pa3BUTHE OPTaHHU3MOB puomtorera LIOK

it Yy p p https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH H Bubmorexa [{OK
M3MEHUYHBOCTH https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEIOBaHUS TPU3HAKOB. Bubmiorexa LIOK
MOHOFI/I6pI/II[HOC CKpCIIHBaHHE https://m.edso0.ru/863e8878

Bubnroreka [JOK

25 JluruOpuHoe CKpemuBaHue. 3aKOH HE3aBUCUMOTO

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



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HacCJICAOBaHUA IIPU3HAKOB

CuerieHHOE HaclieloBaHUEe TpU3HaKoB. JlaboparopHas

26 pabota Ne 5 «3y4yeHue pe3ynbTaTOB MOHOTUOPUIHOTO 1 05 BuGmotexa LIOK
¥ JIMTHOPHMIHOTO CKPEIMBAHUS Y AP030(HIIBI HA ' hitps://m.eds00.0u/86368C60
rOTOBBIX MUKpPOIIPENaparax»
27 I'eneruka mosa. HacineqoBanue Npu3HaKoOB, CLEIIEHHBIX 1 Butmorexa LIOK
C MOJIOM https://m.eds00.ru/863e8¢60
W3menunBocTs. HeHnacnencTBeHHAs N3MEHYUBOCTb.
28 JlaGoparopnas pabota Ne 6. M3yuenue 1 05 BuGniorexa LIOK
MO (PHKALMOHHON U3MEHYUBOCTH, TOCTPOEHHE ' https://m.edso0.ru/863e8efe
BapUAIIMOHHOIO PAJa U BAPMALHOHHON KPUBOI»
HacneacrBennas usmenunBocts. JlaboparopHas pabota
29 Ne 7. «Ananus myrauuii y 1po30()HiIbl Ha TOTOBBIX 1 0.5 Egg;';‘;ﬁsi?ﬁ/sm ogefe
MHKPOIIpenapaTax»
30 l'eneTuka genosexa 1 hBtptIsg:I/d/on?;asiér}jls&eSd?S
31 PesepBHelIit ypok. O6001IEHHE TTO TeMe 1
«HaceIcTBEHHOCTh M K3MEHYMBOCTH OPTaHU3MOBY
32 CenekIus KaKk HayKa U TIPOLECC 1 ﬁggg_‘;on:e;asiorf/863e921 .
33 MeToIbl U JOCTHIKEHHS CENIEKIIMU PaCTEHHI 1 1 BuGmorexa LIOK
JKNUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus kak orpacib NPOU3BOJICTBA 1 Egsgﬁe;ﬁ)orfmsegs%
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KonmuectBo yacos

Nem/m  Tema ypoka Jata DIIeKTPOHHBIC TU(PPOBEIC
B Boero [COHTPOI Hp6a1<mqec1<ne U3y4eHHUS 00pa30BaTeNbHbIE PECYPCHI
bHBIC PaooThI
paboTsI
. Bubnunorexa [JOK
1 DBOIONUSA U METO/IbI €€ N3YUEHMUSI 1 hitps://m.edsoo.ru/863ea20e
v Bbubauoreka [JOK
2 HcTopust pa3BuTHS MPEACTaBICHUH 00 BOIIONUN 1 hitps://im.edsoo.ru/86369570
bubmuoreka [JOK
3 MI/IKpOSBOJ'IIOI_II/I}I 1 https://m.edso0.ru/863e9cle
[Tomyssius Kak JIeMEeHTapHast SMHUIA BHIA U
4 sBosrrornn. JlaboparopHast pabora Ne 1 1 05 Butmorexa [IOK
«CpaBHeH#e BHI0B 110 MOP(OIOrHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPUIO»
5 JIBroKyIue Cuitel (37eMeHTapHbIe (DaKTOPHI) 1 Bubmiorexa [IOK
JBOJTIOLUHU https://m.edso0.ru/863e9da4
o bubmuoreka I[JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 hitps://m.edsoo.r/86369ed0
Pe3ynbTaThl 3BOTIOIUH: TIPUCITOCOOTICHHOCTH
7 OpraHuU3MOB M BU000pa3oBaHue. JlaboparopHas 1 05 Butmorexa L[OK
pabora Ne 2 «Onucanue pucrnocoOIeHHOCTH ' https://m.edsoo.1u/863e9fde
Oopranusma v €€ OTHOCHUTEIFHOTO XapaKTepay»
Bubimoreka ITOK
8 HampapiieHus ¥ TyTH MaKpOIBOJTFOIIHH 1 hitps:/im.edsoo.ru/B63e9cLe
9 HeoOpatumocTs 3BoMIONINN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus 1
bubmuoreka IJOK
11 I'unoTe3bl NpOUCXO0KAEHUS )KU3HHU Ha 3eMIe 1 hitps://m.edsoo.ru/8636a5a6
Bubimoreka ITOK
12 Pa3BuTHe *u3HM Ha 3eMIIe 10 3paM U epuoiaM 1 hitps://m.edsoo.ru/863ca6be
bubmuoreka IJOK
13 OCHOBHBIE 3TaIlbl BOIIOLUU PACTUTEIBHOTO U 1 0.5 hitps://m.edsoo.ru/863ea8he



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea8bc

xuBOTHOTO MHpa. [IpakTrueckas padora Ne 1
«M3ydyeHune uCKonaeMbIX OCTaTKOB PaCTEHUH 1
AKHUBOTHBIX B KOJJICKIIHSX»

14 C K 1 Bbubmmorexa IJOK
OBpPEMEHHas CHCTEMa OPraHUYeCKOro MHpa hitps://m.edsoo.ru/863cadse
Bubimoreka ITOK
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) 1 hitps://m.edso.ru/863eac2c
Bubmmoreka IIOK
16 JIBrokynie cuitbl ((haKTOphl) aHTPOIIOTEHE3a 1 https://m.edsoo.ru/863eaddd
17 OCHOBHBIE CTaIUHU 3BOIIOINH YEJIOBEKA 1
18 YenoBedyeckne packl U MPUPOIHBIC a1l TN 1 BuGmorexa LIOK
qeJoBeKa https://m.edso0.ru/863eaea2
19 PezepHblit ypok. O600mIeHue 1Mo Teme 1
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
20 DKoJ0rus Kak HayKa 1
Bubimoreka ITOK
21 Cpenpl 00uTaHMs U SKOJIOTHYECKUEe (HaKTOPbI 1 https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas paboTta
No 3. «Mopdonornueckre 0COOEHHOCTU pacTeHUMN
Bubimoreka ITOK
22 W3 pa3HbIX MeCT oOuTaHusy». JlaboparopHas 1 0.5 hitps://m.edsoo.ru/863eb106
pabota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE
YEpPEHKOB KOJIEYyCa»
bubmuoreka I[JOK
23 Briotuyeckue Gakropsl 1 https://m.eds00.ru/863eh348
DKOJIOTUYECKHE XaPAKTEPUCTUKH TTOITYIISIIHH.
24 ITpakTuyeckas padora Ne 2 «IToacuér mioTHOCTH 1 0.5
MOMYJISIIINIA Pa3HBIX BUOB PACTCHUI
Bubimoreka ITOK
25 Coo0mecTBa OpraHu3MOB — OHOIIEHO3 1 hitps://m.edsoo.ru/863eb46a
bubmuoreka IJOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsoo.ru/863eb46a
Bu6 OK
27 OCHOBHBIE TT0KA3aTeNTH YKOCHCTEMBI. 1 nomorera I

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



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Okonoruyeckue nupamuibl. CBOMCTBA SKOCUCTEM.

Cykueccus
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
Bubmmoreka ITOK
30 buocdepa — rimobdanpHas 3xocucTeMa 3eMiIu 1 hitps://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILECTBOBAHHUS OUOChEpPHI 1 bubmaorera OK
p ym p https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiu 1
33 CocylecTBOBaHUE IPHPOJIBI U YETIOBEYECTBA 1 admaarea HOK
ym pPHUPON https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O6001I€HHE TEMBI 1
«Coo011ecTBa 1 IKOJIOTUIECKUAE CHCTEMBI)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






