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MNOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMsl 1Mo OMOJIOTUN TEOPETUYECKYIO OCHOBY ISl OIIPEEIICHUS MTOAX0/I0B
K (opMupoBaHHIO coepxaHus yueOHOro mpeamera «bHoJOrus» coCTaBUIM: KOHIENTYalbHbIE
nosioxeHuss ®I'OC COO o B3auM00OOYCIIOBIICHHOCTH IIEJICH, COACpIKAHUS, PE3YIbTATOB 00yUCHHUS
U TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOXKEHHUS 00 OOIIMX LENSIX M MPUHIUIAX,
XapaKTepU3YIOMIUX COBPEMEHHOE COCTOSIHME CHCTEMBlI CpeAaHero oOmero oOpa3oBaHus B
Poccuiickoit @enepanuu, a Takke MOJOKEHHUS O crienupuKe ONOIOoruy, e€ 3HaueHUH B MTO3HAHUU
KUBOW MIPUPOIBI M 00ECTIEUEHUH CYIIECTBOBAHHUS YesoBeyeckoro obmectsa. CorimacHo Ha3BaHHBIM
MOJIOKEHUSM, OIPEesICHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI 110 OHOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ha€T TpPEACTaBICHHE O LEsAX, 00 oOmieil cTparernu oOyueHus,
BOCIIUTAHUS M PA3BUTHsI O0yUaIOLIUXCA CPEACTBAMH yueOHOro npeamera «buonorusy», onpeaenser
o0s3aTenpHOE MPEIMETHOE COJEPIKaHUEe, er0 CTPYKTYPY, pacIpeleleHHe Mo pa3jeliaM U TeMaM,
PEKOMEHIyeMYIO TIOCIEI0BATEIbHOCTh U3YUEHHS yUeOHOro MaTepuaa ¢ yuéToM MEXKIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH 0Opa30BaTEIbHOTO IMPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyarouumxcsi.

B nporpamMe mo OMOJOTHM TaKKe YYHTHIBAIOTCS TPEOOBaHHS K TUIAHUPYEMBIM JINYHOCTHBIM,
METaNpeIMETHBIM W TMPEIMETHBIM pe3yibTaraM oOydeHHs B (POPMHUPOBAHUHM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHON  ACSITENbHOCTH/YUeOHBIX JEHCTBHI  OOy4arolmmxcs IO OCBOEHUIO
coJiepKaHusl OMOJIOTUYECKOr0 00pa30BaHusl.

B mnporpamme mno Owomorumm (10—11 kmaccel, 0a30BBIi ypOBEHb) peaJM30BaH IMPHHLUI
NPEEeMCTBEHHOCTH B H3Y4YeHUH Ouojoruu, Onarogaps dYeMy B HeW IpocMaTpHUBaeTCs
HANpaBJICHHOCTh HA pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHWEM E€CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS,  [IEHHOCTHBIX  OpPWUEHTALMH  JUYHOCTH,  OKOJOTUYECKOTO  MBIIIJICHHUS,
NpeJICTaBICHNUN O 30POBOM 00pa3e KM3HU U OEpEeKHBIM OTHOIIEHUEM K OKPY KaroIIel MPUPOIHON
cpene. IloaToMy Hapsay ¢ M3ydeHHEM OOIIEOMOIIOTHYECKUX TEOPHi, a TaK)Ke 3HAHUK O CTPOCHUHU
KHUBBIX CHCTEM pa3HOTO0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOUIMX B HUX IPOLECCOB B
nporpaMMe 1o OHOJOrMM YJENeHO BHHMMaHHE UCIOJb30BaHUIO TIOJyYEHHBIX 3HAHUA B
MOBCEIHEBHON JKM3HMU M pelIeHHs] MPHUKIAJHBIX 3adad, B TOM 4HCIE: MNPOPUIAKTHKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMM  YelloBeKa,  MEIUKO-TeHETHYECKOTO  KOHCYJIbTUPOBAHMS,
000CHOBaHMS 3KOJIOTMYECKH IIeJIeCO00Pa3HOTO MOBEJACHHUS B OKpY’KAIOUIeW NPUPOIHON cpere,
aHaM3a BIMSHUS XO3AWCTBEHHOH JESTETHPHOCTH 4YEIOBEKAa HAa COCTOSHUE TMPHPOIHBIX U
HCKYCCTBEHHBIX HSKOCHCTEM. YCWIEHHE BHHMAaHUS K TPHUKIAJIHOW HANpPaBICHHOCTH YYeOHOTO
npeamera «bHOJOTHS» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIIEUYEHHUS] YCIOBHU [UIS pPEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3aJad IKOJBHOTO OMOJOTMYECKOrO OOpa30BaHMS, KOTOpas MPEAIOaraeT
¢dopmupoBaHHe Yy OOYy4YaIOUIMXCS CIIOCOOHOCTH aJalTHPOBAaThCS K HW3MEHEHUSM JMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buonoruss Ha ypoBHe cpeaHero ooOumiero o6Opa3oBaHMs 3aHMMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (opMHpOBaHHE Yy OOyYaroIIMXcs MpPEJCTaBICHUA O HAy4YHOH KapTHHE MHUpa,
pacmupsier ¥ 00001IaeT 3HaHUS O JKUBOM MPHUPOAE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl ¥ DHBOJIIOLMU, CO3MAT YCIOBUSA [UIs: TO3HAHUS 3aKOHOB KUBOM MPUPOJBI,
dbopmupoBaHus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 370POBOTO M 0Oe30rmacHoro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OMONMOTHS MMEET TaKKe Ui PEHICHUS BOCIUTATEIBHBIX U PA3BUBAIOIIUX
3aJa4 CpegHero oOmero oOpa3oBaHUS, COLHMATM3alMKM oOydarounmxcs. VM3yuenue Ouonoruu
obecrieunBaeT ycioBus s (OPMHPOBAHHUS WHTEIUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U



UH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYPHI, CIOCOOCTBYET MHTETPALUU OMOIOTHYECKUX
3HaHUH C MPEICTABICHUSAMU M3 APYTUX Y4YEOHBIX MPEAMETOB, B YaCTHOCTH, (U3UKU, XMUMUU U
reorpajuu. Ha3BaHHBIE MOJOXKEHUS O NpeaHa3HAYeHUH Yy4yeOHoro mnpeamera «buonorus»
COCTaBUJIM OCHOBY JJIsl ONpPEAENICHUS MOJX0A0B K 0TOOpY U CTPYKTYPUPOBAHHIO €TO COJIEPKaHUS,
MPEJICTABICHHOI0 B IpOrpaMme Mo OHOJIOTHH.

Otb60p conepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3ULUN KyJbTYPOCOOOPAa3HOTO MOAXO0JIa, B COOTBETCTBUU C KOTOPHIM OOYYaIOMIMECs IOJIKHBI
OCBOUTH 3HAaHUS M yMEHUS, 3HAYUMbIE JUIS (HOPMUpPOBAHHS OOIIEH KyJIbTYpHI, ONpPEICISIONINe
aJICKBaTHOE IIOBEJCHHE 4YeNIOBeKa B OKPYXKAloIled NPUPOAHOM cpeae, BOCTpEOOBaHHBIC B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKON nesTenbHOCTH. Oco00e MECTO B ITOWM CHCTeME 3HAHUI
3aHUMAOT AJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy»KaT OCHOBOH JUIsl (DOPMHUPOBAHUS MPEACTABICHUIA
O COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KAapTUHE MHpa U IICHHOCTHBIX OPUEHTAIMSIX JHUYHOCTH,
CIOCOOCTBYIOIIUX T'YMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHUsI.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro MaTepuaia B MporpaMme MO OHOJOTUU
OCYIIECTBIICHO C Y4Y€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUKW 00 OTIMYUTENBHBIX OCOOEHHOCTSAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOW OPraHM3aLMU U 3BOJIIOLMHU. B COOTBETCTBHH C 3TUM B CTPYKTYpE
y‘-IC6HOF0 npeamMera «bnonorusy BBIACJICHBI CIICAYIOIUC COACPKATCIIBbHBIC JIMHUH! «buoiorus xkak
HayKa. MeTOI[I)I HAay4YHOT'O ITO3HAHUA», «Knerka kak Ouonormueckas CUcTeMay, ((OpFaHI/ISM KaK
Oumosnoruveckasi cuctema», «CrucremMa 1 MHOr0OOpa3ue OPraHUYECKOTO MUPay, « IBOJIOIUS KUBOK
IPUPOIBD), « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp wu3ywyenuss yueOHoro mnpeamera «buosjorus» Ha 0a30BOM YpOBHE — OBJAJICHUE
00y4JarIMMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATHHON OpraHU3alliu KUBBIX CUCTEM Pa3HOTO
paHra u mpruoOpeTeHrue yMEHUH UCTIONB30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JIEHCTBUIN B OTHOIIICHUN
00BEKTOB )KMBOW IPUPOJIBI U PELLIEHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

Hoctmwkenne 1end wu3ydeHuss yueOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs peleHrueM CIEAYOMUX 3aay:

OCBOCHHME OOYYaIOIIUMHUCS CHCTEMbl 3HAHUN O OHOJOTUYECKHX TEOPUAX, YUEHHUAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIaxX, CIyKalllUX OCHOBOU A7 (OPMHUPOBAHUS MPEICTABICHHIA
0 €CTeCTBEHHO-HAYYHON KapTHHE MUpPA, O METO/IaX HAyYHOTO TO3HAHMs, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpPraHHU3aIlMH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOydYalOmUXCS TO3HABATENBHBIX, WHTEIUIEKTYadbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH B Ipoliecce aHalu3a JaHHBIX O MYTSAX Pa3BUTHSA B OMOJIOIMHM HAy4YHBIX B3IJIS/I0B,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJICHHE y OOydYarommxcsi oOIIed KyJnbTypbl, (PYHKIIMOHAJIBHOM TPaMOTHOCTH, pPa3BUTHE
YMEHHUI OOBSCHATHh U OLIEHUBAThH SIBJICHHS OKPYKAIOLIETO MHpa >KMBOW MPHUPOABI HA OCHOBAHUU
3HAHW U OTIBITA, MOJYYCHHBIX P U3YUSHUH OMOJIOTHH;

(dbopMupoBaHHE Y O0YYArOIIMXCS YMEHHH WITIOCTPUPOBATh 3HAYCHHE OWOJIOTUYECKUX 3HAHUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN H
arpoOMOTEXHOIOTU;

BOCIUTaHHE YOEXAEHHOCTM B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM IKMBOM MPHUPOJIBI,
HEO0OXOUMOCTH OEpeKHOro OTHOIICHUS K HEH, COONIOEHUSI 3TUYECKUX HOPM IpPH MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAaHHWE IEHHOCTH OWMOJOTMYECKMX 3HAHWUW JJI TOBBILIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpPUMEHEHHE TMPHUOOPETEHHBIX 3HAHMW W YMEHUH B TOBCEJHEBHON JKHM3HM Uil OIICHKH
MOCNIEACTBUIA CBOCH JEATETPHOCTH TIO OTHOIICHUIO K OKpYXKAlomlel cpeae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUH.

B cucreme cpennero oobmero oOpasoBanusi «buonorus», usyuaemas Ha 06a30BOM YpPOBHE,
ABIIeTCS 00fA3aTeNbHBIM YYEOHBIM MPEIMETOM, BXOISALIMM B COCTaB MPEAMETHONW 00JIacTH
«EcrecTBeHHO-HayuHbIe MpeaAMEeTh». [l u3yueHus OHOJOrMM HAa 0a30BOM YpOBHE CpPETHETO
obmiero obpazoBanus orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 wac B Henento), B 11 kmacce —
34 yaca (1 gac B HEENIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
Tema 1. Bnosorus kak Hayka.

buonornss kak Hayka. CBsi3p OHONOTMH C OOINECTBEHHBIMHM, TEXHHYECKUMH U JIPYTHMHU
€CTECTBEHHBIMU HayKamH, Quiocodueld, 3THKOM, 3CTETHKOM u mpaBoMm. Ponp Ouosnorun B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTHYECKUX HayK.

Metoapl TO3HaHMS KUBOW HpUPOIbl (HAOIIOAEHHE, SKCIEPUMEHT, OMKMCAHHUE, HU3MEpPEHUE,
KJaccuukanus, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoHCTpanum:
[Toptpetsr: Y. dapBun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.
Tabmuubt 1 cxembl: «MeTObI TO3HAHUS KUBOU TPUPOIBD.
JlabopaTopHble M NpakTHYeCKHEe PadOThI:
[TpakTiueckast padora Ne 1. «lcnonp30BaHue pa3iMyHbIX METOAOB MPU U3YUYECHUH OMOJIOTHYECKHUX
00BEKTOBY.
Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

JKuBbie cuctembl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus Ouomnoruu. OTIn4ue )KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIBI.

CaolicTBa OnocucTeM M MX pa3HooOpasue. YpOBHU OpraHu3aluuu OMOCHCTEM: MOJEKYJISPHBIH,
KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, HONYJIALIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN
(OuoreonieHoTHYECKUIT), OHOChHEPHBIH.

JleMoHCTpanum:
Tabnuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI», « Y POBHH OPraHU3ALINH KUBOW IPUPOIBI».
O6opynoBanue: moaens monekynbl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTaB KIETKU. XMMHYECKHE IIEMEHTBI: MAKPOJIEMEHTBI, MUKPO3JIEMEHTHI. Bona
U MUHEpaIbHbIE BEIIECTBA.

@YHKIMY BOJbI U MUHEpAIbHBIX BELECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHMCIOTHI — MOHOMeEpHI OenkoB. HesameHumbie u
3aMEHUMBIC AMHUHOKHCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPHI OCIIKOBOM MOJICKYJIBI
(mepBUYHasi, BTOPUYHASA, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOICTBa OENKOB.
Buonornyeckue pyHKIMN OEIKOB.

®epmeHTl — Ouosiorndyeckue Karanuzaropel. CTpoeHue (epMeHTa: aKTHUBHBIH IIEHTD,
cyoctpatHas  crneuuduunocts.  Kodepmentsl.  Burtamunbsl.  Ormimuuss  (GepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBonpl: MOHOcaxapuabl (TJIFOKO3a, puOoO3a W Ae30KcuprOo03a), aucaxapujbl (caxaposa,
JaKTo3a) M IMoJMcaxapuabl (Kpaxmal, TJIMKOTeH, Iejultono3a). buonoruueckue QyHKIMH
YTJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, dpochonunuabl, crepouasl. I'napodguabHO-TUAPOPOOHBIE CBONCTBA.
Buonornueckue pynkuun aunuaoB. CpaBHEHHE YITIEBOJOB, OCJIKOB M JIMMUAOB KaK MCTOYHHUKOB
SHEPIHH.

Hyxneunossie xucnotsl: JIHK u PHK. Hykineotuasl — MOHOMEpPHI HYKIEHMHOBBIX KHCIIOT.
Crpoenne u pynkuuu JJHK. Ctpoenune n pynknuu PHK. Buast PHK. AT®: ctpoenue n GyHKImM.



[{utonorust — Hayka o kieTke. Kierounast Teopusi — mpuMep B3aMMOJCUCTBUS HICH U (HaKTOB B
HAy4YHOM I103HaHUU. MeTOo/1bl U3yUeHUs KIETKH.

Knerka kak wnenoctHas jkuBas cucrema. OOmIMe NPHU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekynbl JIHK kak renernueckuil anmapar, CHCTeMa CUHTEe3a OeKa.

Tumbl  KJIETOK:  JyKapuHOTHYecKas W mpokapuoThueckas. (OcoOEHHOCTH  CTPOCHUs
npokapuoTuyeckoi kietku. Knerounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOH KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIIBHON, )KUBOTHOW U TPHUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAIMKC, HUX (QyHKIMH.
[Tnazmatnueckass MemOpaHa, e€ cBoiicTBa M (QyHkumu. Iluromnmasma u €€ OpraHoMJbL.
Onnomem6Opanubie opranounsl kinerku: DIIC, ammapat I'ombmku, nmuzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTubl. [Ipoucxoxaenne MUTOXOHAPUN U TuiacTul. Buasl
wiactua. HememOpaHHbIE OpPraHOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IICHTP, ICHTPHOJH,
PECHUYKH, KIyTUKUA. DYHKIIMK OpraHOU0B KJIETKU. BrirtoueHusl.

SAnpo — perynsaTopHblii LeHTp kieTkd. CTpoeHue sjpa: siiepHas o000J04Ka, KapHoIUla3Ma,
XPOMAaTHH, AIPBILIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdeMoHcTpanum:
[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.
Huarpammbl: «PacnpenesieHie XMMHUYECKUX JIEMEHTOB B HEXHMBOW Ipuponae», «Pacrpenenenue
XUMHYECKHX 3JIEMEHTOB B JKUBOU MPUPOJIE.
Tabmuupl u cxemsl: «llepuonuyeckas TabnuIa XUMHUECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIbI
BOJbl», «buocunres Oenka», «CTpoeHne MoJekynasl Oenka», «CTpoeHue (depMmeHTay,
«Hyknennossle kucnotel. [JHK», «Crpoenne monekynsl AT®», «CtpoeHHe 3yKapHOTHYECKON
KIeTkn», «CTpoeHue >KMBOTHOM KIETKM», «CTpOEHHME pacTUTENbHON KIeTKn», «CTpoeHune
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHE AApa KIETKN», « Y TIEBOABDY, «JIMmuabm.
OOGopyaoBaHue: CBETOBOM MUKPOCKOI, 00OPYOBaHUE JIJIsi TIPOBEACHUS HAOIIOICHHUM, U3MEPEHU,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.
JlabopaTopHble M NpaKTHYeCKHE PAdOThI:
JlaboparopHas pabora Ne 1. «M3ydyeHue kaTaquTHUECKONW aKTUBHOCTH (PEPMEHTOB (Ha MpHUMeEpe
aMuJIa3bl WM KaTajaasbl)».
JlaGopatopHast pabora Ne 2. «/3yueHue CTpPOCHHUS KIETOK PacTE€HH, KUBOTHBIX U OAKTEpHl 1Mo
MHUKPOCKOIIOM Ha T'OTOBBIX MUKpOIIpENapaTax U X OIMHCAHUEY.

Tema 4. 7Ku3HenesiTeIbHOCTh KJIECTKH.

OOmeH BemiecTB, WM MeTaO0NIU3M. AcCUMWISLMS (TUIACTUYECKU OOMEH) M JUCCHUMMIIALUS
(oHepreTuyeckuii OOMEH) — JIBe€ CTOPOHBI €IMHOro Ipolrecca MeradbonuzMa. Poib 3akoHOB
COXPAaHEHHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTabosIn3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOHBIN U retepoTpo@HbIid. Poib hepmMeHTOB B 0OMEHe BellecTB
Y TIPEBPAICHUN YHEPTUH B KIIETKE.

@®otocunte3. CBeroBas u TeMHOBasg (¢a3pl  (orocuHTe3a. Peakumm  QoTtocunTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaUeHUE (POTOCHHTE3a AJs KU3HU Ha 3emye. BriusHue ycrioBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHA.

XemocuHTe3. XeMOCHUHTE3UPYIONIHe OakTeprn. 3HAUCHHE XEMOCHUHTE3a JIJIs )KM3HU Ha 3emie.



DOHepreTudyeckuii oOMeH B KieTke. PaciuerniieHue BeIIecTB, BbIIEICHHE U aKKyMYJIUpOBaHHUE
PHEPTUM B KIETKE. DTambl JHEpreTnyeckoro obOmena. [nmkonu3. bpoxkeHune M ero BHIBL
Kucnoponnoe okucieHue, Wi KiIeTodyHoe bpixanue. OxucnurtenbHoe (pochopuiimpoBaHue.
O} PeKTUBHOCTD IHEPTreTHIECKOTO 0OMEHa.

Peakuuu matpuunoro cunresa. ['eneruueckas nnpopmarmst u JJHK. Peanu3zamus renetuueckon
nH(popMaIuu B KJIETKe. [ eHeTHYeCKHid KOJI U ero CBOMCTBA. TPaHCKPUIIUSA — MaTPUYHBIA CUHTE3
PHK. Tpancmsiius — 6umocunTe3 Oenka. Dtambl TpaHciasaiuu. KomupoBanue aMHHOKHCIOT. Poub
pubocoM B OMocHHTE3€e OelKa.

Heknerounsie dopmbl xu3Hu — BUpYChl. Mctopus oTkpeiTus BupycoB (II. U. VBaHOBCKWHI).
OCOOCHHOCTH CTPOCHHS W KM3HEHHOTO LUWKJIa BHPYcoB. bakrtepmodaru. bonesnu pacrenuii,
JKUBOTHBIX W YEJIOBEKa, BBI3bIBacMbIe BUpycamu. Bupyc mMmmyHonmeduiura denoBeka (BUY) —
Bo30yaurens CIIMJla. OOparnHast TpaHCKpHILUS, peBepTa3a M HHTerpasa. llpodumaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:
IToptpetsr: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.
Tabmunpel 1 cxembl: «Tumbl mutanus», «Metaboauam», «MHUTOXOHAPUN», «IHEPreTHUECKUi
oOMen», «Xmoporutacty, «Dotocunte3», «Ctpoenue JIHK», «CtpoeHne u (QyHKIIHMOHUPOBAHUE
reHa», «CuHre3 Oenmka», «l'eHeTmueckwii koa», «Bupyce», «bakrepmodarm», «CtpoeHue u
*u3HeHHbIH nuki Bupyca CI1M/]a, 6axrepuodaran, «Permkarus JJHK».
Oo6opynoBanue: monenu-anmurkanun «Yasoeane JJHK um tpanckpunmmsy», «buocuHTes Oemkay,
«Ctpoenue KIeTKn», mojaenb cTpyktypsl JJHK.

Tema S. PasMHOKeHHE M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii WK, WIM SKU3HEHHBIM 1ukiI kiaetku. HWHrtepdaza u  mwmros. Ilpomeccsl,
npoTtekaromue B uHTepdaze. Pemnukamms — peakiust matpuuHoro cunte3a [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTunl. JWIIOUIHBIA W TalJOWTHBIA XPOMOCOMHBIE
Habopel. Xpomatusl. L{uTonornyeckue OCHOBBI Pa3MHOKEHHS M WHAWBHUIYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xierkn — muto3. Craguu muto3a. IIporecchl, mpoucxoisiue Ha pasHbIX CTaaAUAX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aroInTo3.

@opMbl pa3MHOXKEHHMs OpPraHM3MOB: Oecrosioe W mojioBoe. Buabl Gecronoro pa3MHOXKEHUS:
JIENICHUe HaJIBO€, IMOYKOBAaHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BETeTAaTUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiio3. Ctaguu mero3a. [Iporeccel, mpoucxoasiye Ha cTaguax meio3a. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. bruomornueckuil CMbIC M 3HaYEHHUE MEH03a.

["amerorenes — mpouecc 0Opa3oBaHMs TMOJOBBIX KJIETOK y >KMBOTHBIX. [loJOBBIE >Kemne3bl:
CEMEHHUKU U AuYHUKU. OOpazoBaHuE W pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CHepMaTo30H,
AWIEKIeTKa) — crepMartoreHe3 M oBoreHe3. (OcOOEHHOCTH  CTPOEHHUS — SHILEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BUTHE (OHTOTeHE3). DMOpHOHANbHOE pa3BUTHE (IMOpHUOreHe3). DTarbl
YMOPUOHAIILHOTO PA3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX: JIPOOJICHHE, TaCTPYJISAIUs, OPraHOTeHEs.
[TocTamMOproHabHOE pa3BUTHE. THUNBI MOCTAIMOPHOHAIBHOIO PAa3BUTUA: MPSAMOE, HEMpsIMoe



(MnumHOYHOE). BrnmsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOpHI, CIIOCOOHBIE BBI3BIBATH
BPOXIAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHE3 LIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaluu

pa3BUTHSL.
JleMoHCTpanum:
Tabmuipl u cxembl: «®DOpMbl Pa3MHOXKEHHS OpPraHU3MOBY, «/[BoilHOe oOmIONOTBOpEHUE Yy
IBETKOBBIX pacTeHUi», «BeretatuBHOE pa3MHOXKEHHE pPACTeHUI», «JleeHne KIeTKu OaKTepuiiy,
«CtpoeHne NOJIOBBIX KIETOK», «CTpoeHHe XpomocoMbl», «Kierounslii mukim», «Perunmkanus
JHK», «Mwuto3», «Meiio3y, «[Ipsmoe u HenpsamMoe pa3BUTHEY, «]'aMeTOreHe3 y MICKOMUTAOIINX U
4es10BeKay, «OCHOBHBIE CTaIUU OHTOTE€HE3a».
O6opynoBaHMe:  MHUKpPOCKOI,  MHKpompenaparsl  «CrepMaTo30uJbpl  MIIEKOIUTAIOLIETO»,
«Sineknerka miexonurarwouero», «Kapnoknues B KJIeTKax KOpeIlKa JIyKa», MarHUTHas MOJEJIb-
anmukanus «/lenenue knetkuny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.
JlaGopaTopHble H MpaKTH4YecKHe padoThbi:
Jlaboparopnas pabota Ne 3. «HaOnrogeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenaparax.
Jlaboparopnas pabora Ne 4. «lM3ydyeHue CTpOEHHsSI TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTHKH. VicTopusi pa3BUTHS reHETUKH. POJIb IUTONIOTHH ¥ SMOPHUOJIOTHH B
CTaHOBJIEHUH I'€HETHKHU. BKi1ag poccuiicKuX U 3apyOeKHbIX YUEHBIX B Pa3BUTUE T€HETUKU. MeToabl
TeHEeTUKU (THOPHUIOJOTHYECKUH, HUTOr€HEeTHYECKUH, MOJEKYJIIpHO-TeHeTuYecKkuit). OCHOBHBIE
T€HETUYECKUE MOHATUA. [ eHeTnuecKasi CHMBOJIMKA, UCIIONIb3yEMasi B CXEMaX CKPEIIMBAaHUN.

3aKOHOMEPHOCTH HacClleZIOBaHUs NMPHU3HAKOB, ycTaHOBIeHHble ['. MeHnneneM. MoHoruOpuaHoe
CKpelMBaHue. 3aKOH eAMHO0-00pa3usi rHOpHUI0B MEPBOTo MOKoJeHUs. [IpaBuiio JOMUHUPOBaHMUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. | noTe3a unctorsl rameT. [lonHoe 1 HENoNHOEe TOMUHUPOBAHUE.

JurubpunHoe  CKpeluBaHUE. 3aKkOH  HE3aBUCUMOIO  HAclIeZJOBaHMUS  TPU3HAKOB.
[{uToreHeTHUEeCKUE OCHOBBI JTUTHMOPUAHOIO CKpELIUMBaHUS. AHaIW3MPYIOIIEEe CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMSI JIIsl OIIPEIETIeHHsI TEHOTHUIIa OCOOH.

CueruieHHOe HacienoBanue mpusHakoB. Pabota T. Moprana mo clerieHHOMY HacjeI0BaHHUIO
reHoB. HapymieHue cueruieHns reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETHUeCKHnEe KapThl.

I'enetnka mnosa. XpoMOCOMHOE ONpENENIeHnE I1o0ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble opranu3Msl. HacnenoBanue npru3HaKoB, CLHEIUIEHHBIX € TIOJIOM.

W3meHunBOCTh. BUIbl M3MEHUYMBOCTH: HEHACJEICTBEHHAs U HacleAcTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW  M3MEHUYMBOCTH. XapaKTepUCTUKAa  MOJAU(PUKAIUOHHOM  HW3MEHUYMBOCTH.
BaprnannoHHbI psin M BapuanuoHHas Kpuasd. Hopma peakuuu npusHaka. KoaumdecTBeHHbIE H
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacneactBenHas, Uiy reHOTUMHYECKas!, U3MEHYMBOCTh. KoMOMHATHBHAs H3MEHUYMBOCTh. Meiio3
U TIOJIOBOHM TMpOILIECC — OCHOBAa KOMOWHATHBHON HM3MEHUMBOCTH. MyTallMOHHAs W3MEHYHUBOCTb.
Knaccudukanus mMyranuii: TeHHBIE, XPOMOCOMHBIC, TeHOMHBIC. YacToTa W NPUYUHBI MYTAIIHM.
MyTtareHnnsle (akTopbl. 3aKOH TOMOJIOTHYECKUX PsIOB B HACIEACTBEHHOM m3meHumBocTH H. .
Basuuosa.

BHesaepHas HACIEACTBEHHOCTh U U3BMEHUYNUBOCTb.



I'enetnka wuyenoBeka. Kapuotun 4denoBeka. OCHOBHBIE METOJAbl TE€HETHKM YEJIOBEKa:
TCHEAIOTUYCCKUH,  ONM3HENOBBIN, [UTOTCHETUYCCKH, OHOXMMHYECKHUN,  MOJEKYJISPHO-
reHetudyeckuii. COBpPEMEHHOE OIpEACICHHEe TEeHOTUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUWE, B TOM uucie ¢ mnomompio [II[P-ananmu3za. HacnencrBennble 3abosieBaHUS
YeNIOBeKa: TeHHbBIE 00JIe3HH, 0OJIE3HH C HACIIEACTBCHHON MPEIPaCIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comaruueckue U reHepatuBHble MyTanuu. CTBOJIOBBIE KJIE€TKH. [IpHHIMIBI 370pOBOTO
o0Opa3a U3HU, JUArHOCTUKH, MPOGUIAKTHUKUA W JICYEHUS TeHETHYecKuX OoiesHei. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUYEHHE MEIULUMHCKOM TE€HETUKH B MNPEIOTBPAILECHHH H
JICYUEHUU TeHEeTUYEeCKUX 3a00JIeBaHUI YEeTIOBEKa.

JleMoHCTpanum:
[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecosckuii,
H. 1. BaBuinos.
Tabmuiel U cxeMbl: «MOHOTHOPUIHOE CKPEIIUBAHUE M €r0 IUTOTCHETHUYECKAash OCHOBAY, «3aKOH
pacllerUieHusT U €ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI Tamery», «JurudpumaHoe
ckpemuBanue», «lluromornueckue  OCHOBBI  AUTHOPUIHOTO  CKpelIUMBaHUs», «Mekhosy,
«B3aumoneiicTBUE alJIeNbHBIX T€HOBY, «[ €HeTHUecKue KapThl PaCTEeHUH, )KUBOTHBIX U YEJIOBEKAY,
«l'eHeTuka mosa», «3aKOHOMEPHOCTHU HACIEAOBaHUS, CUEIUIEHHOrO C Mmojom», «KapuoTumsl
YEeJIOBeKa U JKUBOTHBIX», «Buapl wu3meHunBoCTH», «MOAM(PUKANMOHHAS W3MEHUYHUBOCTDY,
«HacnenoBanue pesyc-hakropa», «['eHeTnka rpynn KpoBu», « MyTallmoOHHASI U3MEHUUBOCTH.
OGopynoBanue:  Moaenu-ammiukamun  «MoHoruOpugHoe — ckpemmBaHue»,  «HemomHoe
JOMUHUpOBaHUEY, «Jlurnbpumnoe ckpenmBanue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukpornpenapar «Jlpozoduna» (Hopma, myTauu (GopMbl KpPbUILEB U OKpPAaCKHU Tena), repdapuit
«I"0pOoxX MOCEBHOW».
JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:
Jlaboparopuas pabota Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO U JAUTHOPUIHOTO
CKpEIIUBAaHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIIPETIapaTaxy.
JlaGopatopnast pabora Ne 6. «M3yuenune wmoauduKaMOHHON WM3MEHYUBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.
JlaGopaTtopHnast pabota Ne 7. « AHanm3 MyTanuii y 1po30¢uiibl Ha TOTOBBIX MUKpPOIIpErapaTaxy.
[TpaxkTrueckas padota Ne 2. «CocraBiieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenekiusi Kak HaykKa W IIpollecC. 3apOKJI€HUE CeNeKIMU U Jomectukauus. Yuenne H. W.
BaBmioBa 0 IeHTpaXx MPOUCXOXKIEHUS W MHOT0O0pa3usi KyJIbTYPHBIX pacTeHuil. LleHTpsI
MPOUCXO0KICHUS TOMALTHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOJIbI CeNEeKIMU. MacCcoBbIi W WHIWBHAYAJIbHBIM OTOOPBI B CEJEKIIUU
pacTeHud W KUBOTHBIX. OIeHKa IKCTephepa. BIM3KOPOJACTBEHHOE CKpEIMBaHUE — WHOPHIMHT.
UYucras nuaus. CkpenuBaHue YMCThIX JIMHUHA. ['eTepo3uc, nnu rubpunHas cuia. HepoactBenHnoe
cKpenuBanne — ayropunuar. Otnanéanas rudpuanzanus u e€ ycrnexu. ICKyCcCTBEHHBIN MyTareHes
Y TIOJIyYEHHUE TOJUILIONI0B. JIOCTHIKEHUS CeNEKIIMN PAaCTeHUN, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHas WHXXEHepus. OTamlbl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranumsmoB. Kierounas wumxenepus. Kierounsie
KYJbTYypbl. MHUKpPOKIIOHAILHOE pa3MHOXKEHUE pacTeHui. KioHMpoBaHHE BBICOKONPOAYKTHUBHBIX
CEIbCKOXO35MCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M dTHYecKue mpoosemsl. MO —
FeHETUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.



JleMoHCTpamuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. l1BaHoB.

Tabmuubl n cxembl: Kapta «L[eHTpBI TPOMCXOXKAECHUS U MHOr000pa3usl KyJIbTypHBIX pacTEHUiD,
«ITopoapl TOMAITHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas ruopuau3anus»,
«Pabotel akagemmka M. @. UWsanoBa», «llonummonaus», «OOBEKTH OHOTEXHOJOTHHY,
«KnerouHble KylbTyphl U KIOHHpOBaHUE», « KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM).
O6opynoBaHue: MYJISKU IJI0JJ0B U KOPHEIUIOAOB TUKUX (POPM U KYJIBTYpHBIX COPTOB PaCTCHHIA,
repbapuii «CenbCKOX0351iCTBEHHBIC PACTCHUS.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

Okckypeuss «OCHOBHBIE METOABI U JIOCTMOKEHHS CENEKUUH pacTeHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHILUIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIN Y4YacTOK, B TEIIMYHOE
XO03SICTBO, JTA00PATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC
Tema 1. DBoIOHOHHAA OHOJIOTHS.

[TpeanochlIKu BO3ZHUKHOBEHUS IBOJIIOLUOHHONW TEOPUH. DBOJIOLUOHHAS TEOpHs U €€ MECTO B
O6uonoruu. BiusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTUX HAYK.

CuzerenbcTBa 3Bomonuu. [laneoHTomornyeckue: Mocie10BaTeIbHOCTh IMOSIBJICHUSI BUJIOB B
MAJICOHTOJIOTHYECKOM JIETONMCH, TIepexoiHbie (popMbl. broreorpaduueckue: cXoACTBO M pa3inine
¢bayH u prop MaTepuKOB H OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJCTBA W pa3iuuusg SMOPHUOHOB pAa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJIOTMYHBIE, PYJUMEHTapHbIE  OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKUE: CXOJICTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTa0O0IMUECKUX MyTeH y BCEX OPraHU3MOB.

OpomtonmonHasa teopust Y. JlapBunHa. IIpennocsuiku BO3HMKHOBEHMs AapBHHU3MA. JBHXKylne
CHJIBI HBOJIIOIIUM BUJOB 10 J[apBUHY (M30BITOUHOE Pa3MHOKEHHUE MPH OTPAHUYEHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHYHUBOCTh, 00ph0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopust 3Bomonuu (CTO) u e€ 0oCHOBHBIE OJIOKEHUS.

MuxkposBomtonus. [lomynsanusa kak eMHUIA BUAA U IBOJIIOLIUH.

JBuxyume cuibl ((akTopbl) HBOJNIOLMHM BUAOB B Ipupoie. MyTalMOHHBIM mpouecc u
KOMOWHATHBHAsI U3MEHUYUBOCTG. [lomyIsiiiMOHHbIE BOJIHBI U ipeiid reHoB. M3omsuus 1 MUrparus.

EcrecTBeHHbIi 0TOOp — Hanpasisgomuil pakTop 3BoIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OPraHW3MOB KaK pe3ysbTaT 3Boyoluu. Ilpumepsl mpucrnocoOiieHuit y
OpraHu3MoB. ApoMopd0o3bl U UIHO-aJalTALUH.

Bun wu Bunmoo6pasosanue. Kpurepuum Buzma. OcHOBHbIE (OpMBI  BUA00Opa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

MakposBomonusi. @Dopmbl  3BOMIONUU:  (umeTHYecKas, JUBEPreHTHas, KOHBEPreHTHad,
napasuienpHas. HeoOpaTuMoCTh 3BOMTIOIHH.

ITpoucxoxaeHne OT HecNeUMaIu3upOBAaHHBIX NpenkoB. [Iporpeccupyromas crnenuanu3anus.
AJnlanTuBHas pajauanusl.

JleMoHCTpanum:
IToprpetsr: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, .
Miromnep, A. H. CeBepiios.



Tabmumpl u cxembl: «Pa3BUTHE OpPraHMYECKOTO MHpa Ha 3emiie», «3apOoJbIIIM IO3BOHOYHBIX
XKHUBOTHBIX», «Apxeontepukc», «Popmbl OOpbOBI 3a CyliecTBOBaHHE», «EcTecTBEeHHBI 0TOODY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHoroodpasue noposx KHUBOTHBIX», «llomymsauum»,
«MyTanmoHHasT M3MEHYHBOCTBY, «Apomopdosbl», «Wanoamanranum», «OOmas nereHeparusy,
«/IBmxymue cunsl 3Bomonuny, «Kapra-cxema mapmpyta nyremectsus Y. lapsunay, «bopsba 3a
cymecTtBoBanue», «lIpucnocobreHHocTs opraHu3zMoB», «l'eorpaduueckoe BuA000pa30OBaHUEY,
«IKOJIOrHYecKoe BU1000pa30BaHUE.
O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOP IIOIOB M CEMSH,
koekuus  «[Ipumepbl 3alIUTHBIX MPUCIOCOONEHUNH Yy IKUBOTHBIX», MoJenb «OCHOBHBIC
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAETh «CTpOSHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.
buoreorpaduueckas kapra mupa, KojureKuus «DopMbl COXPaHHOCTH HCKOINAEMBIX JKUBOTHBIX U
pacreHuni», Mozenb ammumkanusa «llepexkpéct xpomocom», BiaxkHble mpenapartsl «Passurne
HacekoMoroy», «Pa3zButme nsarymku», mukponpenapar «lpo3opuna» (Hopma, MyTanuu (HOpMBI
KPBUIBEB U OKPACKHU TeJa).
JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:
JlaboparopHas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».
JlaboparopHas pabota Ne 2. «Onucanue MpUCHOCOOIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIHHOIO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4HbIe MPEeACTaBICHUS O 3apOK/IEHUU KU3HU. HaydyHble runore3pl BOSHUKHOBEHUS JKU3HU
Ha 3emiie: abuoreHes M naHcrnepMus. XUMHUYECKasi SBOMIOIMSA. AOMOT€HHbIN CUHTE3 OpraHN4eCKUX
BEUIECTB W3 HEOPTaHWYECKUX. OKCIEPUMEHTAIbHOE IMOATBEPKICHUE XHMHMUYECKON HBOJIIOLHH.
Hauanpupie orTamel  Ouonormueckod sBomonmu. [umoreza PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHUE IPOTOKJIETKH. [lepBble KIETKM M HUX HBOJIOIMSL.
®opMUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3Butre xu3HM Ha 3emiie 1o 3pam U nepuoaaM. Karapxei. Apxeickas u MpoTepo30icKas dpbl.
[Taneo3oiickas spa u e€ mnepuoabl: KEeMOPUUCKUHN, OPJAOBUKCKHM, CUITYpUHUCKHUH, IE€BOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKka KJIMMaTa M TeOoJOTMYecKuX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUU
PacTUTENBHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHuit v UBOTHBIX. [losBeHMe, paciBer u
BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MHUpPAa Kak OTpaxkeHue 3BoIrouU. OCHOBHBIE CHCTEMaTHYECKHE
TPyl OPraHU3MOB.

OBoronus YenoBeka. AHTPONOJIOTUsl Kak Hayka. Pa3BuTue mpeicTaBlieHUd 0 MPOMCXOXKIECHUN
yenoBeka. Meroasl u3ydeHus aHTpomnoreHe3a. CXoAcTBa M pas3MyMs 4YeJIOBEKAa U JKMBOTHBIX.
CuctemMaTH4eCcKOoe MOJI0KEHHUE YETI0BEKa.

JBmwxymue cuibl (hakTopsl) anTpororeHe3a. HacnencTBeHHass M3MEHYUBOCTh U €CTECTBEHHBIH
ot6op. OO1IeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUIl TPy/a, MBILIIICHHUE, PEUb.

OcHOBHBIE CTaIUU ¥ BETBH 3BOJIIOLMH YEJIOBEKA: aBCTpaJIoNUTEKH, YenoBek ymenslil, Yenosek
npsAMoxonsamuid, YenoBek HeaHAEpTAIbCKHM, YenoBek pasyMHbld. Haxogku HCKoOmaembix
OCTaTKOB, BpPEMsl CYIIECTBOBAaHHUS, 00JIACTh PACIPOCTPaHECHHs, 00BEM TOJOBHOTO MO3ra, 00pas
KU3HU, OPYIUSL.



Yenoseueckne packl. OCHOBHBIC OONBIIME pachl: €BPONEOWIHAs (EBpa3Wiickas), HETpo-
aBCTPAJIOUTHAS (axBaToOpHasibHAs), MOHTOJIOUTHAS (a3uarcko-aMepuKaHCKas). UYepTsl
NpUCHOCOOICHHOCTH MPEACTABUTENCH YeT0BEYECKHX Pac K YCIOBHSM CYIIECTBOBaHUS. EIMHCTBO
yesoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:
[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.
Tabmunpl u cxembl: «Bo3nukHoBeHne CoOJIHEUHOHN cuUCTeMbl», «Pa3BUTHE OPraHUYECKOTrO MHUPay,
«PacturenpHas kietka», «OKuBoTHas kieTka», «lIpokapuornyeckas kierka», «CoBpeMeHHas
CUCTEeMa OpraHMYecKoro wmwupay», «CpaBHEHHE AaHATOMUYECKHX YepT CTPOSHUS YeloBeKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTHUYECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 4eJIoBeKa», «JlpeBHewmme moam», «/peBHue moam», «llepBbie COBpeMEHHBIE
moan», «HUenoBedyeckue pach».
Ob6opynoBanue: Myspku «lIpoucxoxnenue yenoBekay (OIOCTbI aBCTPAIONMUTEKA, MUTEKAHTPOIA,
HeaH/JepTaliblla, KPOMAHbOHIIA), CICNKUA WM H300paKeHUs KaMEHHBIX OpYAHil MepBOOBITHOTO
YyenoBeKa (KaMHU-UOMIMephl, pyOmia, ckpebia), TeoXpoHOJoruyeckas TaOiuIa, KOJICKINS
«DopMbI COXPaHHOCTH UCKOMAEMbBIX KUBOTHBIX M PACTCHHID.
JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:
[IpakTtuueckass padora Ne 1. «V3ydyeHwe HCKONMAEMbIX OCTAaTKOB PACTEHUW W JKUBOTHBIX B
KOJUIEKLIASAX).
OKcKkypeusi «OBOJIIOLIMS  OPraHUYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-HAy4YHBIM WM
KpaeBeIYeCKUil My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKoJorusl Kak Hayka. 3aJadd M pas3zeibl SKOJOTMH. MeTobpl SKOJIOIMYECKUX HCCIEA0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOZHAs, HA3€MHO-BO3/1yIlIHAs, IIOYBEHHA,
BHYTPHUOpPraHU3MEHHas!.

Oxonorudeckue (daktopel. Kriaccubukamus sSkogoruueckux  (PaxTopoB: aOHOTHYECKHUE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AOuoTtuyeckue ¢GakTOphl: CBET, TeMIeparypa, BIaxHOCTh. DotonepuoansM. [Ipucnocobdnenus
OpraHU3MOB K JIEUCTBUIO a0NMoTHYeCKuX (pakTopoB. buonoruueckne puTmsl.

buotnueckue ¢aktopsl. Buasl OHOTHYECKHUX B3aUMOJCHCTBUN: KOHKYPEHIIMS, XUIIHUYECTBO,
cumOuo3 u ero ¢opmsl. [lapazutusm, koomepanusi, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaXJeOHMYECTBO). AMEHCAIU3M, HEUTpaiau3M. 3HayeHHe OMOTMYECKMX B3aWMOJCHCTBHUN s
CYLIECTBOBaHMS OPIraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTHKH  momyjsuuu. OCHOBHBbIE  TOKa3aTeNu  MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, pOKJIAEMOCTh, CMEpPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YHUCIIEHHOCTH MOIMYJISIUY U €€ peryJsiusl.

JdemoHcTpauuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynse, O. I'ekkenb.

Tabmuuplt u cxembl: kKapta «llpupomnbie 30HbI 3emim», «Cpenbl OOMTaHUS OPTraHU3MOBY,
«Dotonepnoguzm», «llomymsimum», «3aKOHOMEPHOCTHM pOCTa YMCICHHOCTH  MOMYJIALUN
uH}y30pun-Typenbkm», «llumensie nenmy.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:



JlaGopatopnast pabora Ne 3. «Mopdosoruyeckne OCOOEHHOCTH PAaCTeHUH W3 Pa3HBIX MECT
0oOUTAHUS.
JlaboparopHnas padota Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».
[Tpaktuyeckas padora Ne 2. «[1oacuér mIOTHOCTH MOMYJISAIMA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1mecTBa U IKOJIOTHYeCKHE CHCTEMbI.

Coo01ecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHUJOBasi, IMPOCTPAHCTBEHHAs,
Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.

Okonoruyeckue cucreMbl (3kocuctembl). Ilonarme 00 »3kocucremMe U OMOreoLEHO3E.
QDyHKUMOHANIbHbIE  KOMIIOHEHTBl  JKOCHCTEMBI:  IPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemiecTB W MOTOK JHEPrUd B 3Kocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHHU
skocucTeMbl. [lumessie nenu u cetu. OCHOBHBIE MMOKA3aTeN SKOCHCTEMBI: OMOMacca, MPOTYKIIHS.
OKOJIOTUYECKHE NHUpPaMUJbl: TMPOAYKLUUH, YHCICHHOCTH, OuomMaccel. CBOMCTBa 3KOCHUCTEM:
YCTOMUYMBOCTB, CaMOpeTyJisilus, pazsutre. Cykieccusi.

[TpupoaHble  3KOCHUCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOocucTeMa XBOMHOro Wiu
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpONOIreHHbIE 3KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonoruueckoe u
XO03sICTBEHHOE 3HaU€HHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak (akTop ycroWumBOCTH 3KocucTeM. CoXpaHEHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. . Bepnaackoro o 6uocdepe. ['panumbl, coctaB u crpykrypa Ouochepst. Kupoe
BeIIECTBO U ero PyHKIuu. Oco0eHHOCTH Onocdephl Kak TI00aTbHON YKOCUCTEMBI. JJuHaMIuecKoe
paBHOBecHE U 00paTHast CBsA3b B Orocdepe.

KpyroBopotsl BemecTB H OHOr€OXMMHUYECKHE LUKJIBI JJIEMEHTOB (yrjepoja, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuectBo B Ouocdepe 3emin. AHTponoreHHsle M3MeHeHHs B Ouocgepe. ['moGanbHble
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHue MpuUpoabl U denoBedecTBa. CoxpaHeHHe OHOpa3zHOOOpas3usi Kak OCHOBA
ycroitunBoct Omocepbl. OCHOBa PallMOHAIBHOTO YINPABICHUS MPUPOIHBIMH PECypcaMH H X
UCIOJIb30BaHue. JlocTrkeHust OMONIOrUH U OXpaHa MPUPO/IBIL.

JdemoHcTpauuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuublt u cxembl: «lIumessle nenu», «buomeno3: cocraB u cTpykTypa», «lIpupoansie
coobmiectBay, «llenn mnuTanus», «Ikojorudeckas mnupamuga», «buocdepa u  yemoBek»,
«IKocHCTeMa HIMPOKOIMCTBEHHOIO Jecay, « DKochucTeMa XBOMHOTO Jecay, «buoieHo3 Bogoémay,
«ArporieHo3», «[I[puMepHBIe aHTPONIOTEHHBIE BO3/IEHCTBHS Ha IPUPOAY», « BakHee nCTOUHUKH
3arps3HEHUS] BO3JyXa M TPYHTOBBIX Bom», «[louBa — BakHeimas cocraBistomas Ouocheps»,
«ITapHukoBbiii  3ddexr», «PakToppl paaMOaKTUBHOTO 3arpsi3HeHus Ouocdeps», «OOmas
CTpyKTypa Ouocdepnn», «Pacnpocrpanenue xu3Hu B 6nochepe», «O30HOBBIN IKpaH OUochepb»,
«KpyroBopot yrinepoaa B 6uochepe», «kKpyroBopot azota B mpupoze».

Ob6opynoBanue: Mojenb-ammiukanus «TunuyHsle OHOLEHO3b», Trepbapuil «PacTtuTenbHble
coobuiecTBay, Koiekiuu «buoneHo3», «BpenuTenu BakHEHIINX CENBCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUIEKIIMHM pACTEHHWH M JKUBOTHBIX, NpPUHAUICkKAIIUE K pa3HbIM
9KOJIOTUYECKHM Tpynmnam oaHoro Buaa, Kpacuas xuura Poccuiickori denepamnmu, n3o0pakeHHs
OXpPaHsEeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TIIPOI'PAMMLBI 110 BUOJIOTHH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yYaromKMHUCs MPOrpaMM CPEJHEro OOIIero O0pa3oBaHMs: JHMYHOCTHBIM, METANPEIMETHBIM WU
HPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOEHMS ImpeaMmera «buonorus» BblIEIEeHbI
CJIETYFOIIME COCTABIISIONINE: OCO3HAHNE 00YUYaIOIUMUCS POCCHICKON IPaKTAHCKOW UIACHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEEIICHUI0, HAINYME MOTHBALUHU K
00y4YeHHIO OMOJIOTHH, [IEJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHHUI IMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH M MCTOPUYECKUX TPAAULIUNA pPa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh
U CHOCOOHOCTh OOY4YarOIIMUXCS PYKOBOJACTBOBAThCS B CBOEU JIEATENBHOCTH I[EHHOCTHO-
CMBICJIOBBIMU yCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOrMYecKOro oOpa3oBaHMs, HaIU4ue
9KOJIOTHYECKOT0 IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIENTU M CTPOUTH )KU3HEHHBIC TUIAHBI.

JInaHOCTHBIE pe3yJabTaThl OCBOEHUS IpeameTa «broiaorusy qocTuratoTcest B €AMHCTBE y4eOHOM U
BOCIIUTATEIbHOM  JEATENIBHOCTH B COOTBETCTBUM C  TPAJAULMOHHBIMH  POCCUHCKHMH
COIIMOKYJIbTYPHBIMH, MCTOPUYECKHUMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH, MPHUHSITHIMH B
oOuiecTBe MNpaBWIaMM UM HOPMaMu IIOBEJIEHUS M CIIOCOOCTBYIOT MHpOIlEcCCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUsA M CaMOPA3BUTHs, Pa3BUTUS BHYTPEHHEW MO3ULMU JUYHOCTH, NATPUOTHU3MA,
YBaXXEHUA K 3aKOHY M TNPABOMOPSAKY, YEIOBEKY TpyJda MU CTaplIeMy IOKOJEHHUIO, B3aUMHOTO
yBa)KeHHUsI, 0EPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIIUSIM MHOTOHAIIMOHATBHOTO
Hapoza Poccuiickon denepannn, NpUpOAE U OKPYKAIOLIEH cpee.

JIMdHOCTHBIE pe3yibTaThl OCBOCHHS Yy4eOHOro mnpeamera «buoNmorus» TOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXcs pPyKOBOACTBOBAaTbCcA C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlU, TO3UTUBHBIX BHYTPEHHUX yOeXIEeHUH,
COOTBETCTBYIOIINX TPAJAULMOHHBIM LIEHHOCTSIM POCCUICKOTO 00IECTBA, PACIIUPEHNUE )KU3HEHHOTO
OIBITA U OIIBITA JEATEIBHOCTH B IPOLECCE PEATN3ALMU OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOU
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpaIaHCKOTr0 BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIMHM OOYYAIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKECHHE 3aKOHA U TIPABOIMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATENbHOCTH MPU CO3AAHUU YUEOHBIX MPOEKTOB,
peleHnn y4eOHbIX U TO3HABATENbHbIX 33/1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO MO3MIIMI0O MO OTHOUIEHHIO K SIBJIEHUSM COBPEMEHHOMU
JKH3HU U O0BACHATH €€,

YMEHHE YYUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
TIOJICH ¢ pa3HBIMH YOKICHHUSIME, KYJIbTYPHBIMHU IICHHOCTSIMU U COIUATBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBITMOJIHEHUS YU€OHBIX, TO3HABATEIIbHBIX
U UCCIENOBATENIbCKUX 33/1a4, YBAXXUTEJIBHOIO OTHOLICHHS K MHEHHUIO ONIIOHEHTOB IIpHU
00CyXJIEHUH CIIOPHBIX BOMIPOCOB OUOJIOIMUYECKOTO COJCPKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON IE€ATEIbHOCTH;



2) NaTPUOTHYECKOr0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKOM WISHTHYHOCTH, NATPUOTHU3MA, YBAXKCHUS K
CBOEMY HapOJy, 4YyBCTBAa OTBETCTBEHHOCTH Iepel PonHOM, ropaocTu 3a cBoi Kpai, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYPY, IIPOIIJIOE U HACTOSIIIIee MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICAUI0 U MaMSATHUKAM MPUPOJIbI, JOCTHKECHHUSIM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE OHOJIOTHH,
NOHMMAHUSA 3HA4YeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOJIbI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujeitHas yoex1EHHOCTh, TOTOBHOCTh K CITy>KEHUIO 1 3anure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX ICHHOCTEN POCCUIICKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OLIEHUBATh CHUTYaIlMI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENSIM, CO3JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUAMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAsh SCTETUKY OBbITA, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3JACHCTBUS AKUBON IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJIEHHUE NMPOSBISATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) pu3znyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJbTYPbI 310POBbSI U 3MOUNOHAJIBHOTO
Os1aronosyqusi:

MOHMMAHUE W peau3als 3J0pOBOro W 0Oe3omacHOro ooOpasza >KM3HU (30pOBOE TMHUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWJI U HOPM, COAaHCHPOBAHHBIM PEKUM 3aHSATUH W OTIBIXA,
perymnsipHasi puzndeckas akTUBHOCTB), O€PEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHSI
K cOOCTBEHHOMY (DHM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHKUE [EHHOCTU TMPABHJ WHAMBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOr0 MOBEACHHS B
CUTYaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHWE TIOCNEACTBHA W HENPUSTUS BPEAHBIX MPUBBIUEK (yHOTPEOJICHHs] alKOTOoJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY1y, OCO3HAHHE IICHHOCTH MacTEePCTBA, TPYI0JII00HE;

TOTOBHOCTh K AaKTHBHOW JACSATEIHHOCTH TEXHOJOTHMYECKOM M COIMAIBLHON HANpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO BBITIOTHSITH TAKYIO JeSTEIbHOCTD;

UHTEpPEC K pa3nuyHbiM chepam mpodecCHOHATBHOW JeSTEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIIe npodeccun U peaTn30BbIBATh COOCTBEHHBIC JKU3HEHHBIE TIIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOIe KaK UCTOYHUKY KU3HU HA 3eMJie, OCHOBE
€€ CylIeCTBOBaHUS;

MIOBBIIIEHUE YPOBHS IKOJOTHUECKONW KYJIbTYPBI: IPHOOPETEHUE OTBITA TNIAHUPOBAHUS TTOCTYIIKOB
Y OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUMN AJIs1 OKPY KAIOIIEeH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U IyTei UX PEeLICHHUs;

CIOCOOHOCTH HCIIOJIb30BaTh MpUOOpETaeMble NPU M3y4YE€HUU OUOJIOTMM 3HAHUS U YMEHUS IpH
pelieHruu MpoOseM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIONONIB30BAHUEM (COOIIOICHUE MPaBHII
MOBE/ICHUS B MIPUPO/IE, HAIIPABJICHHBIX Ha COXPaHEHUE PAaBHOBECHS B 3KOCHUCTEMAX, OXpaHy BUOB,
JKOCHUCTEM, Onochepsl);

AKTMBHOE HEIpUATHE NCUCTBUM, NPUHOCALIUX Bpel OKPYXAIOLIEH NPUPOAHOU cpene, yYMEHHUE
IIPOrHO3MPOBATh HEOIArONPUATHBIE SKOJIOIMUECKUE MOCAEACTBUS MPEANPUHUMAEMBIX NEUCTBUN U
peloTBpallaTh Ux;

HaJIM4YuM€ pa3BUTOIO  OKOJOTMYECKOI'O  MBILIUIEHUS, OSKOJOTMYECKOHW  KYJbTYphl, OIbITa
JNESATENIbBHOCTH  DKOJIOTMYECKOM  HANpaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHON M COIMAIBHON TPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKH W OOIIECTBEHHOH TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpPIICHCTBOBAHNUE S3bIKOBOIM M UUTATEJIbCKON KyJIbTYPhl KaK CPEJCTBA B3AUMOAECUCTBUS MEKIY
JIOJIbMU U TTIO3HAHUS MUDA;

MOHUMaHWe crenupuKkd OHOJOTMM KaK HayKH, OCO3HaHMsS €€ ponu B (HOpPMHPOBAHHUH
paIoOHaIbHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO MPEACTABICHUS 00 OKpPYXKaroIieMm
MHUpPE KaK O €AMHCTBE MPUPOIBI, YEIIOBEKa U O0IEeCTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH
U peUIeHUH MPOOJIeM COXpaHEeHHsI PUPOIHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTH OMOJIOTMH JJIi COBPEMEHHOM IUBMIIM3AIMH: O0ECIIEUEeHUsI HOBOTO
YPOBHSI Pa3BUTHUSI MEAMIMHBI, CO3JAHHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIlaTh
pecypcHble MpoOJeMbl pa3BUTUS YEJIOBEYECTBA, IIOMCKAa IMyTeM BBIXOJAa U3 TII00ATBHBIX
HKOJIOTMYECKUX MPoOJIeM M oOecreueHusl mepexoja K yCTOHYMBOMY pPa3BUTHIO, PAllMOHAILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHWOJIOTMYECKUX 3HAHWA B IENSAX TOBBIIICHHUS OOIIei
KyJIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIMOHATHHOU
TPaMOTHOCTH o0yuarouxcs, GopMUPYEMOl Py U3y4eHUH OHOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METO/I0B MO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
MCIIOJIb30BATh MOJTy4YaeMble 3HAHUS JUIsl aHAIU3a U OOBSICHEHMs SBJIEHUI OKPY’KAIOLIEro MUpa U
NPOUCXOSAMMUX B HEM H3MEHEHMH, yMEHHE [elaTh OOOCHOBAaHHBIE 3aKJIFOUEHUS HAa OCHOBE
Hay4HBIX ()AaKTOB U UMEIOIIMXCS JTAHHBIX C HEJBI0 MOTYUYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BATh OMOJIOTHUECKUE 3HAHUS IS pelieHHsl mpobieM B
peabHBIX KU3HEHHBIX CUTYaLIUSIX;

OCO3HAaHHE IIEHHOCTH HAy4YyHOM JESITENbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IIPOEKTHYIO H
MCCIIEI0BATENbCKYIO ACSITENHbHOCTh UHAUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY OOPa30BaHUIO M CaMOOOPA30BaHMIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI
MeranpeaMeTHble pe3ysbTaThl OCBOCHHSI y4eOHOro mpenMera «bHONOTHS» BKIIOYAIOT:
3HaUUMBIC JIE  (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOYYAIOIMIUXCS  MEKIUCIUIUIMHAPHBIC
(MeXTnpeIMeTHBIC) 00IIeHayYHbIC TTOHSTHS, OTPAKAIONINE [[ETOCTHOCTh HAYYHON KapTUHBI MUpPA U
cnenuuKy METOJOB TO3HAHMS, HCIOJNB3YyeMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SBIJIEHUE, TPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHUs,
UCClIeIOBaHKe, HAOI0JIEHUEe, M3MEPEHUEe, IKCIEPUMEHT U JPYTuX), yYHHBEpCalbHblE Y4yeOHbIE
JneicTBUS (mo3HaBaTenbHBIE, KOMMYHHUKATHUBHBIC,  pEryJISITUBHbBIE), o0ecrnieunBaroIye
dbopMupoBaHre (QYHKIHMOHAIBHOW TPAaMOTHOCTH M COLMAJIbHOW KOMIIETEHLHH OO0YyYaromuxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTITUHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUSI M YHUBEpCaJbHbIE Yy4eOHbIE JEUCTBUS B TIO3HABATEIHLHON W
COLIMAJIbHON ITPAKTHKE.
MeranpeameTHbie pe3yJbTaThl OCBOCHHS ITPOTrPaMMBbl CPEHEr0 00IIero 00pa3oBaHUs JOJKHBI
OTpaXkaTh:
OByaieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMU IO3HABATEJIbHBIMY J1eHCTBUAMM:
1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

caMoCTOSITeNNbHO  (OPMYJIHpPOBaTh M aKTyallM3UpoBaTh MpoOIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCIIOIB30BaTh IMPU OCBOCHUU 3HAHMM NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a, CHUHTE3a,
CpaBHCHHS, KiacCUpUKaUU, OOOOMICHHS), PACKPBIBATH CMBICT OWOJIOTHYECKUX TIOHATHH
(BBIIETISATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATD CBSI3U C APYTUMU TOHITHSIMU);

ONPENENATh LENU NEATEIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCHUTH
pe3yIbTaThl JE€ATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTMYECKHE pacCyXIeHus (MHIYKTHBHbBIC, ACAyKTUBHBIC, IO AaHAJOTWHU), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B PACCMaTPUBAEMbBIX SBICHUAX, (POPMYIUPOBATH BHIBOJBI U
3aKJTIOUCHUS,

MPUMEHATh CXEMHO-MOJICTIbHBIE CpPEJCTBA JUIsl TPEJCTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B HW3Yy4YaeMbIX OHOJIOTMYECKUX OOBEKTaX, a TakKe IMPOTHUBOPEUYUI pPa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIaH pEIICHUs MPOOJIEeMBI ¢ Y4ETOM aHallM3a MMEIOIIMXCS MaTepuaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLIEHUBATh
PUCKH MOCTEACTBUMN AESITEIbHOCTH;

KOOPJIMHHUPOBATh ¥  BBINOJNHATH pabOTy B  YCIOBUSAX PEATHHOTO, BHPTyaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHA:

BIIAJIETh HAaBBIKAMH Y4eOHO-HCCIIEIOBATENbCKOM ¥ TPOEKTHOW JEATEIbHOCTH, HaBBIKAMH
paspemieHusi MpoOyieM, CIOCOOHOCTHI0 M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IIOMCKY METOOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJI0B TO3HAHNS;

WCIIONb30BaTh pa3ju4Hble BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETalluy, NMPeoOpa30oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTyalHMsX, B TOM YHCJIE MIpU
CO3aHUH YYE€OHBIX U COI[MANIbHBIX TPOEKTOB;



¢bopMUpOBaTh HAyYHBIH THUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh © (OpPMYIHpPOBaTH COOCTBCHHBIC 3a7aud B 00Opa30BATENBHON JEATEIBHOCTH H
JKU3HEHHBIX CUTYaIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBA3M U aKTyaJU3UpOBATh 3aj]ady, BbIIBUIaTh TMIIOTE3Y €€
pellleHus, HAXOIUTh ApIyMEHTHI JIJIsl IOKa3aTelbCTBa CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIC B XOJE PEHICHUS 3a/layll pe3yibTaTbl, KPUTUYECKU OLICHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IICTICHANIPABICHHBI TOMCK TIepeHOCa CPEACTB M CIIOCOOOB JECTBUS B
poeCCHOHATIBHYIO CPEY;

YMETb IEPEHOCUTD 3HAHUS B [T03HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

yMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HMJIEH, NPEAJIaraTh OPUTHHAIBHBIC TOIX0/bl U PEIICHHS, CTABUTH MPOOIEMbI U
3a[1a4u, JOIYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHUPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(MOpMAIMH (TEKCTE y4eOHOro mocoOus, Hay4HO-
HOMYJISIPHOM JIuTepaTrype, OMOJOTMYECKHX CJIOBapsAX M CIPAaBOYHMKAaX, KOMIBIOTEPHBIX 0azax
NaHHbBIX, B IHTepHETe), aHAIM3UPOBaTh NH(GOPMAIMIO PA3IMYHBIX BUAOB U (HOPM IpEICTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTbh M HEITPOTUBOPEUYNBOCTD;

¢dbopMynaMpoBaTh 3ampochl W TNPUMEHATh pa3IMYHblE METOJIbl MpU TOUCKE U OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /1JIs BHITIOJIHEHUS Y4eOHBIX 3a/1a4;

MpuoOpeTaTh  OMBIT  WCIOJNB30BaHUS ~ MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCTIOJIB30BaHUS Pa3IUNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBHYIO (POpMyY INpescTaBieHUs] OMOIOTHUecKOo HH(pOopMauu
(cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKHU U JIPYTO€);

HCIIOIh30BaTh HAYUYHBIHN S3BIK B KAUE€CTBE CPENICTBA MPH paboTe ¢ Orooruueckor nHGopMaIneit:
OPUMEHSTh XUMHYECKHe, (U3MUYEeCKHe U MaTeMaTH4eCKHMe 3HaKM W CHMBOJbBI, (POPMYJIBI,
ab0peBuaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHYECKHE
CpEICTBA HAIJISAHOCTH;

BIIa/ICTh HAaBBIKAMU PACMO3HABaHUS U 3alUThl WH(MOpMalnu, WHHOPMAIMOHHONH OE€30MacHOCTH
JUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSIMH:
1) obuienue:

OCYIIECTBIISITh KOMMYHHUKAIlMU BO BcexX cdepax >KU3HM, aKTHMBHO Yy4acTBOBAaTh B JMAJIOTE WIIU
JUCKYCCHH T10 CYLIECTBY 00CYyk/1aeMOil TeMbI (YMEHUE 3a7jaBaTh BOIPOCHI, BBICKA3bIBATh CYKJICHUS
OTHOCHUTENIbHO BBINIOJHEHUS TpeAjiaraéMoil 3a/add, yYuThIBaTh WHTEPEChl U COIJIACOBAHHOCTh
MO3UIUI IPYTUX YYaCTHUKOB AMANIOTA WU JUCKYCCUN);

pacrio3HaBaTh HeEBepOaJbHBIE CpEICTBA OOLICHMS, TMOHMUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
MPEIMOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYallui, YMETh CMSTr4aTh KOH(DIUKTHI M BECTH
IIEPETOBOPBI;



BJIAJIETh Pa3IMYHBIMU CIIOCOOaMM OOLIEHHS W B3aUMOJCHCTBUSA, IIOHUMATh HAMEpPEHHs JPYTHX
JrOIeH, MPOSBIATH YBAXKUTEIBHOE OTHOLICHHE K COOECeTHMKY M B KOPPEKTHOW Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

IIOHUMAaTh U UCIOJIb30BATh IPEUMYIIECTBA KOMAHIHON U MHIUBUAYaIbHONU PabOThI IPU PELICHUN
Ouosornyeckor MpooOsieMbl, OOOCHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHUs TIpPYyMNIOBBIX (opMm
B3aMMO/JICHCTBUA IPU PELIEHNH Y4eOHOU 3a1auH;

BbIOMpPAaTh TEMaTHUKy M METOAbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOU JAESTEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEUCTBUSA 110
€€ JNOCTHMIKEHHUIO: COCTABIIATH IUIAH JEHCTBUN, PacCHpeleisaTh POJIU C YYETOM MHEHUHN YYaCTHHKOB,
00Cyk/1aTh pe3yJIbTaThl COBMECTHOH padoTBhI;

OLIEHUBATh KauyeCTBO CBOEr0 BKJIaJa M KaXJOro0 Y4YacTHUKAa KOMaHIbl B OOIIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeaaaraTb HOBBIE IIPOEKTBHI, OLICHMBATh HJEH C IO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHHME B PA3JIMUHBIX CUTYAlMSAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMU JAeHCTBUAMM:
1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTHYECKHE 3HAHMS IS BBISBIECHUS MPOOJIEM M MX PELICHUs B )KM3HEHHBIX U
y4eOHBIX CUTYyalHsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM LeNeBble M CMBICIOBBIE YCTAHOBKM B CBOMX
JEUCTBHUAX M IOCTYNKax IO OTHOLIEHHUIO K XKUBOM IPUPOJE, CBOEMY 3IOPOBBIO U 3J0pPOBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENILHO OCYILIECTBIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBISATEH IPOOJIEMbI, CTABUTH U
dopMynpoBaTh COOCTBEHHBbIE 33Jauyd B 00pa3oBaTENbHOM JESITENIBHOCTH U KU3HEHHBIX
CUTyalusx;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIICHUs MpoOJIeMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlMsIM;

pacuIMpsATh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO IHIMPOKOM HPYyAMIMH B Pa3HbIX 00JacTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIaJIeTh HABBIKAMU II03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEpPLIAEMBIX IEHCTBUU U
MBICIUTENBHBIX MPOLECCOB, X PE3yJIbTATOB M OCHOBAHUHU, UCTIOIB30BATh MPUEMBI pe(IeKCUH s
OLIEHKH CUTYyalluH, BBIOOPA BEPHOTO PEILICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHIKEHUIO;



IIPMHUMATh MOTHMBBI M apIYMEHTBI JPYTHX IIPHU aHAJIU3€E PE3YNbTaTOB ACATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:

MPUHUMATD ce0s, TOHUMAst CBOM HEAOCTATKH U JIOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4ejJoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ynbraThl ocBoeHHs nporpamMmbl COO mno Ouosnoruu Ha 0a30BOM YpOBHE
BKIIIOYAIOT crienuuieckue Uit yuyeOHoro npenmera «buomorusy HaydHble 3HAHHS, YMEHHS U
CrocoObl JEWCTBUM IO OCBOCHHIO, HHTEpIpETallMd W IPEeoOpa3OBaHUIO 3HAHUN, BUIBI
JESATEIbHOCTH 10 IOJY4YEHHIO HOBOTO 3HAHUS M IMPUMEHEHMIO 3HAHWM B PA3lIMYHBIX Y4EOHBIX
CUTYallUsAX, a TAKXKE B peaJIbHbIX KU3HEHHBIX CUTYyallUsX, CBA3AHHBIX ¢ Ouosioruei. B mporpamme
IpEeIMETHBIE Pe3yJIbTaThl IPEACTABICHBI 10 roJjaM 00y4eHusl.

[IpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXkaTh:

C(OPMHPOBAHHOCTh 3HAHUI O MecTe M PO OWOJOTMM B CHCTEME HAY4YHOIO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHpa U
HAyYHOT0 MMPOBO33PEHMSI, O BKJIAJE POCCUNUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJIOIOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pacCKpbIBaTh COJEpKaHUE OHOJOTMYECKMX TEPMHHOB M TOHSATUH: KHU3Hb, KJIETKA,
OpraHusM, MeTaboin3M (0OMEH BELIECTB U MpEBpallleHHe SHEPIHH), TOMeocTa3 (CaMOperysuus),
YpOBHEBas  OpraHM3alMsl  KHUBBIX  CHCTEM, CaMOBOCIIPOU3BEICHUE (penpoykius),
HACJIEACTBEHHOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHUE Hu3Jlaratb OWOJOTHMYECKHWEe Teopuu (KJIETOYHas, XpOMOCOMHAas, MYyTallMOHHa,
LEHTpaJlbHasl J0rMa MOJIEKYJIIpHOM Ouonoruu), 3akonsl (I. Menpgens, T. Moprana, H. W.
BaBwmiioBa) u yueHus (0 LEHTpax MHOTo0Opa3usi U MPOUCXOXKIEHUs KyJIbTypHbIX pacteHuil H. U.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K dKUBBIM CHCTEMAM;

yMEHHE BJa/IeTh METOJAAMU HAY4YHOIO MO3HAHUS B OMOJOTMU: HAOJIIO/IEHUE U ONMUCAHHE KUBBIX
CHUCTEM, TPOLECCOB U SIBICHUN, OpPraHu3alus U MpoBeleHHE OHOJIOTMYECKOTO SKCIEPUMEHTA,
BBIIBJKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXAY MCCIEAYEMBIMM BEIUYMHAMH,
00BsICHEHHE TOJTYYEHHBIX PE3yJIbTAaTOB, MCIIOJIB30BAaHHBIX HAayUYHBIX MOHSATHH, TEOPUIl M 3aKOHOB,
YMEHHE JIENATh BHIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT M DJYKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
IpEeBpalleHys] SHEPTUU B KIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO0 M SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJIOTBOPEHMS, PA3MHOXKEHUS, WHIMBHUIYAIbHOIO DPa3BUTHS
opranu3ma (OHTOTEHE3);

yMEHUE MPUMEHSTh MOJyYeHHbIE 3HAHUS 151 O0BSICHEHUS] OMOJIOTHUECKUX MTPOLIECCOB U SIBICHU,
JUIs TIPUHATUS TPAKTUYECKUX pEUICHWH B TIOBCETHEBHOM IKHM3HH C LEJIbI0 OOECTeYeHus
0€30I1aCHOCTH CBOETO 3/I0POBbS M 37I0POBbsI OKPYKAIOLIUX JIIOJICH, COOII0IEHUSI HOPM IT'PaMOTHOTO
NOBEJICHUS B OKpYXKarolled NpUpOTHON cpene, MOHMMAaHHE HEOOXOIMMOCTH HCHOJIb30BAHUS
NOCTHKEHUU COBPEMEHHOM onosoruu Hu OMOTEXHOJIOT I I pPalMOHAIBHOTO
IIPUPOJONOJIB30BAHUS;



YMEHHE pemaTh 3JIEMEHTApPHbIC TEHETHYECKHE 3a/1a4i Ha MOHO- M JTUTHOPHUIHOE CKpEIIUBaHHE,
CIICTJICHHOE HACJICIOBAHUE, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS IS MIPEICKA3aHUS
HACJIeIOBaHMsI TPU3HAKOB Y OPraHNU3MOB,;

yYMEHHUE BBIMOJHATH Ja00OpaTOpHbIC U MPaKTHYECKUE pabOThI, COOI0IATh MpaBUia Mmpu pabore ¢
y4eOHBIM U JTA00PaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HWHPOPMALHUIO  OHOJIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIOUIYIO TICEBJIOHAYYHbIC 3HAHUS M3 Pa3jIMYHBIX HMCTOYHHKOB (CpEICTBa
MaccoBOW HH(OpMaIK, HAayYHO-TIOMYJIIPHBIC MaTEpHaibl), STUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIICIOBAaHHI B OMOJIOTUH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/]aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIEHUs, 00001as OHOIOTHIECKYIO
UHPOPMALIMIO M3 HECKOJIBKHX HCTOYHMKOB, TIPAaMOTHO WCIIOJIb30BaTh MOHATHHHBIA armapar
OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 11 knacce TOMKHBI
OTpaXkaTh:

chOpPMUPOBAHHOCTh 3HAHUW O MeECTe M POJM OHOJOTUM B CHUCTEME HAYyYHOTO 3HAHUA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MMPOBO33PEHMSI, O BKJIAJE POCCUNUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJIOIOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa [T PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJEp)KaHWE OUOJOTMYECKUX TEPMUHOB M TIOHATHI: BUJ, MOMYJIALHUSA,
reHo(OH/T, SBOJIOLHUS, IBIKYIINE CHIBI ((hPaKTOPBI) IBOIOIUN, TPUCTIOCOOJIEHHOCTh OPTaHU3MOB,
BU000pa30BaHue, SKOJIOTHYeCKHe (PaKTOphl, IKOCHCTEMA, TPOIYLIEHTHI, KOHCYMEHTBI, PeIyLIEHTHI,
LEeNH MUTaHus, SKOJIOrHYecKas nupaMuia, OnoreoneHos, ouocdepa,

yMEHHUE u3jaraTh OMoJoruyeckue Teopuu (3BosroloHHas Teopus Y. JlapBUHA, CHHTETHYECKas
TEOpHsl DBOJIOIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimieBoro cxoacrsa K. M. boapa,
yepel0BaHMs IJIaBHBIX HampasieHui u nmyteit spomonu A. H. CeeprioBa, yueHust o 6uocdepe B.
. BepHaackoro), onpeaensaTh rpaHulibl UX MPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJa/IeTh METOJAAMU HAY4YHOIO MO3HAHUS B OMOJOTMU: HAOJIOJIEHUE U ONMUCAHHUE KUBBIX
CUCTEM, IPOLECCOB U SIBICHUN, OpPraHu3alus M IpoBeIeHUE OUOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIIBDKEHUE THUIIOTE3bl, BBIABICHWE 3aBUCHUMOCTH MEXAYy HCCIEAYyEeMbIMH BEIUYMHAMU,
00BsICHEHHE TOJYYEHHBIX PE3yJbTaTOB, MCIIOJIB30BAaHHBIX HAayUHBIX MOHSATHH, TEOPUIl M 3aKOHOB,
YMEHHE JIENATh BHIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE INPU3HAKK CTPOCHUS OHOJOTHMYECKUX OOBEKTOB: BH[OB,
HOMYJIALUH, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTeO1I€HO30B U IKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJEACTBEHHONM HM3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHUI000pa30BaHUS,
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB, JAEUCTBUS IKOJIOTHYECKUX (DaKTOPOB HA OPTraHM3MBbI, MepeHoca
BEIIECTB M MOTOKA HHEPrHMH B IKOCHCTEMAaX, aHTPOIOT€HHBIX M3MEHEHHUH B JKOCHUCTEMax CBOEi
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUUYECKUX LIUKIIOB B Onocdepe;

yMEHUE MPUMEHSTh MOJyYeHHbIE 3HAHUS 151 O0BSICHEHUS] OMOJIOTHUECKUX MTPOLIECCOB U SIBICHU,
JUIS TIPUHATUS TPAKTUYECKUX pELICHWH B IOBCEJHEBHOM JKM3HM C LENbI0 OOecredeHus
0€30I1aCHOCTH CBOETO 3/I0POBbS M 37I0POBbsI OKPYKAIOLIUX JIIOJICH, COOII0IEHUSI HOPM IT'PaMOTHOTO
NOBEJICHUS B OKpYXKarolled NpUpOTHON cpene, MOHMMAaHHE HEOOXOIMMOCTH HCHOJIb30BAHUS
JOCTHKEHUI COBPEMEHHOM OMOJIOTHH [Tl pAllIOHATBHOTO TPUPOIONOIB30BaAHUS;



YMEHHE peliaTh AIeMEHTapHbIE OMOJIOTHYECKHE 3aaul, COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB U
SHEPTUU B 3KOocHcTeMax (LeNu MUTaAHUsA);

YMEHHE BBITIONHATE JTA00pATOPHBIC U MPAKTHYECKHE PabOThl, COONIOAATH MIpaBMiia Mpu padboTe C
y4eOHBIM U JTA00PAaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh MW HWHTEPIPETHPOBATh WHQPOPMAIUIO  OHUOJIOTUYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 pa3JIMYHBIX HCTOYHHKOB (CpecTBa
MaccoBoi HMH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepHajbl), paccMaTpuBaTh TJI00aIbHBIC
9KOJIOTUYECKHE TPOOJIEMBbI COBPEMEHHOCTH, (POpMUPOBATH 1O OTHOUICHHWIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

YMEHHE CO3/]aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIEHUs, 00001as OHOIOTHIECKYIO
WH(OPMAIIMI0O M3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO HCIIOJIB30BaTh MOHSTUWHBIN ammapar
Ouonoruu.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
bubmuorexa [IOK
1 brostori kax rayka 2 05 https://m.edscL)E).ru/7f41c292
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1,5 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 KuznenesreabHOCTb KJIETKH 6 0.5 https://m.e dsc])_E).ru 17§416292
5 Pa3smHOXeHue u HHAUBUAYaIbHOE Pa3BUTHE 4 05 Bbu6mmoteka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 5 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
8 Peseparioe Bpess 2 https://m.edscL)]é).ru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 5



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXkKarolas cpeaa 5 1 bubmroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Tema ypoka KounyecTBO 4acoB Hdara JIeKTPOHHBbIE U(PPOBHIE
n/m Bcero  Kontpoannwie IIpakrtuueckme = M3Y4YeHHsl  00pasoBaTe/bHble
padoThI padoThI pecypchl
1 buonorus B cucreme Hayk 1 02.09.24- bubmuorexa [JOK
07.09.24 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
2 Mertoabl MO3HAHKS JKHBOU MPUPOIBI. 1 0.5 09.09.24- bu6mmoreka [IOK
[Mpaktuyeckas padora Ne 1 14.09.24 https://m.eds00.ru/863e6122
«/cnonb3oBaHue pa3IUYHbIX METOIOB
P U3YYCHUH OMOJIOTUICCKUX
00BEKTOBY
3 buonornueckue cucTeMbl, IPOLIECCH U 1 16.09.24- bu6mmoreka [IOK
UX U3y4YCHHUEC 21.09.24 https://m.edso0.ru/863e6564
4 XUMHYECKUH COCTaB KIIeTKH. Boja u 1 23.09.24- bu6nmoreka [JOK
MHHEPaIbHBIC COJIN 28.09.24 https://m.eds00.ru/863e674e
5 benku. Coctas u crpoeHue 0eKoB 1 30.09.24- bubnuoreka [IOK
05.10.24 https://m.eds00.ru/863e6b72
6 depMeHThI — OMOJIOTHYECKHE 1 0.5 14.10.24- bubnuoreka [IOK
kaTanu3aropsl. JlJaboparopuas padora Ne 19.10.24 https://m.edso0.ru/863e6b72
| «3ydeHne kaTanTuTHYECKOU
AKTUBHOCTH (JepMEHTOB (Ha IpUMEPE
aMUJIa3bl WM KaTajaasbl)»
7 VYrneoasl. Jlunuast 1 21.10.24- bubnmoreka [JOK
26.10.24 https://m.eds00.ru/863e6870



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

8 Hyxkneunossie kucnotel. ATO 28.10.24- bubnmoreka [JOK
02.11.24 https://m.edso0.ru/863e6d5c
9 Hctopust u MeTo1bl U3YUECHUS KIICTKHU. 04.11.24- bubnmoreka [JOK
Knerounas Teopust 09.11.24 https://m.eds00.ru/863e6e88
10 KiteTka xak megocTHas )XuBas CUCTeMa 11.11.24-
16.11.24
11 CtpoeHue 7yKapuOTHYECKOMN KIIETKH. 1 25.11.24- bubmumoreka [IOK
JlabopatopHas pabota Ne 2 «M3yuenue 30.11.24 https://m.edso0.ru/863e6ff0
CTPOEHUS KJIETOK PACTEHUH, )KHBOTHBIX, https://m.edso00.ru/863e716¢c
rpuOOB U OaKTEpUi MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIperapaTax u ux
OIHUCAHUE»
12 OOMeH BeIeCTB WK META00IN3M 02.12.24- bu6mmoreka [IOK
07.12.24 https://m.eds00.ru/863e766¢
13 ®dotocuHTe3. XEMOCHHTE3 09.12.24- bubmuoreka [JOK
14-12.24 https://m.edso0.ru/863e7c98
14 DHepreTuyeckuii o0OMeH 16.12.24- bubnnoreka [JOK
21.12.24 https://m.edsoo.ru/863e7aae
15 JKu3HeHHBIN MK KISTKU. [{enenue 0.5 23.12.24- bu6nmoreka [JOK
ki1eTkd. Muro3s. JlaboparopHas padorta 28.12.24 https://m.edsoo.ru/863e7dc4
Ne 3 «Habnronenne MuTo3a B KIeTKax
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOTIpEnapaTax»
16 buocunTes 6enka. Peakius MaTpuyHOTro 09.01.25- bubnuoreka [IOK
cunTe3a. TpaHcnanus — OMOCHHTE3 11.01.25 https://m.edso0.ru/863e796e
Oenka.
17 Hexknerounsle ¢hopMbl )KU3HU — BUPYChI 13.01.25- bubnuorexa [IOK
18.01.25 https://m.eds00.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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/863e7540

18 PesepBHeiit ypok. O600IICHHE 11O TEMaM 20.01.25-
«buonorus kak Hayka. JXuBbIE CUCTEMBI 25.01.25
U X OpraHu3aius. XMMUYCCKUH COCTaB
KIeTKU. JKU3HeAeITeIbHOCTD KIICTKI
19 @DopMbl pa3MHOKEHHUSI OPraHU3MOB 27.01.25- bubmumoreka [IOK
01.02.25 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios 03.02.25- bubmuorexa [JOK
08.02.25 https://m.edso0.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX 0.5 10.02.25- bubnunoreka [JOK
KJeToK. OII0I0TBOPEHHE. 15.02.25 https://m.edso0.ru/863e81b6
JlaboparopHas pabota Ne 4 «M3yuenue
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 24.02.25- bu6mmoreka [IOK
01.03.25 https://m.eds00.ru/863e8436
23 I'eHeTnka — HayKa O HaCJIEJICTBEHHOCTH 03.03.25-  bubmmoteka [JOK
1 U3MEHYMBOCTH 08.03.25 https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HaCIIeTOBaHHS 10.03.25-  bubmmoreka [IOK
npu3HaKOB. MOHOTHOpHIHOE 15.03.25 https://m.eds00.ru/863e8878
CKpEIINBAHHE
25 JuruOpunHoe ckpeniuBaHue. 3aKoH 17.03.25- bu6nmoreka [JOK
HE3aBUCHMOTO HACJICJIOBaHUS IIPHU3HAKOB. 22.03.25 https://m.eds00.ru/863e89a4
26 [Tpaktuyeckas pabora Ne 2 «Pemenue 1 24.03.25- bubnuoreka [IOK
TeHETHYECKUX 3aa9d)») 29.03.25 https://m.edso0.ru/863e8878
https://m.edsoo.ru/863e89a4
27 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB. 31.03.25-  bubmmoteka [JOK
05.04.25 https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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28 I'enetuka mona. HacnenoBanue 1 14.04.25- bubmuorexa [JOK
NPU3HAKOB, CLHEIUIEHHBIX C TIOJIOM 19.04.25 https://m.edso0.ru/863e8c60
29 H3menunBocTh. HenacneacrteenHas 1 21.04.25- bubmuoreka [JOK
n3MeH4YHBOCTh. JlaboparopHas padora Ne 26.04.25 https://m.edso0.ru/863e8efe
5. «Mzydenune Mou(puKaIMOHHON
W3MEHUYUBOCTH, TIOCTPOCHHUE
BapHAIIMOHHOTO Psija U BapUAILIMOHHOM
KpUBON»
30 Hacnencrennas "3MEHYHBOCTb. 1 28.04.25- bubmmoreka [JOK
I'enetnka yenoBeka 03.05.25 https://m.edso00.ru/863e8efe
https://m.eds00.ru/863e8d78
31 O06o00menue u moBropenue. roropas 1 05.05.25-
KOHTpOJIbHAst paboTa 10.05.25
32 Ceneknus Kak HayKa U IpoLecc. 1 12.05.25- bu6mmoreka [IOK
17.05.25 https://m.edso0.ru/863e9214
https://m.edso0.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 19.05.25- bu6mmoreka [IOK
pacTeHu 1 )KUBOTHBIX 24.05.25 https://m.eds00.ru/863e9336
34 buoTrexHoorus Kak oTpacib 1 26.05.25-
IPOM3BOJICTBA 30.05.25
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne Tema ypoka KoJunyecTBO 4acoB Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Bcero  KoHTpousbHBIE [pakTHueckue = M3yUeHHsi  oOpasoBaTelbHbIe
paboThI paboThI pecypeel
1 DBOJIIOIHS M METOJIBI €€ U3yYCHHS 1 02.09.24- bu6nmoreka [IOK
07.09.24 https://m.edso0.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuii 00 3BOIIONNUN 1 09.09.24- bubmuorexa [IOK
14.09.24 https://m.edso0.ru/863e9570
3 MukposBorous 1 16.09.24- bubmmoreka [JOK
21.09.24 https://m.edso0.ru/863e9cle
4 [Tomynsius Kak alIeMeHTapHas eUHHUIA BUIa U 1 0.5 23.09.24- bu6nmorexa LIOK
sBosronnu. JlabopatopHas pabora Ne 1 28.09.24 https://m.edso0.ru/863e99c6
«CpaBHEHHE BHIOB 110 MOP(HOIIOTHYECKOMY
KPUTEPHIO)
5 JIBuoky1ue cuibl (dNeMeHTapHbIe (pakTopsb) 1 30.09.24- bubnnoreka [JOK
IBOJTFOLIMU 05.10.24 https://m.edsoo.ru/863e9da4
6 EcrecTBennslit 0TO0p U €ro GopMbl 1 14.10.24- bubmuoreka [IOK
19.10.24 https://m.edsoo.ru/863e9ed0
7 Pe3ynbTaThl 3BOIOLNN: IPUCIIOCOOIEHHOCTD 1 0.5 21.10.24- bubmmnoreka HOK
OpraHu3MOB U BUI000pa3oBanue. JlaboparopHas 26.10.24 https://m.edsoo.ru/863e9fde
pabota Ne 2 «Onucanue npucnoco0IeHHOCTH
OpraHm3Ma M €€ OTHOCUTEILHOTO XapaKTepay
8 Hamnpasnenus u myTi Makpo3BOJIOIIHI 1 28.10.24- bubmuoreka [IOK
02.11.24 https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIONINN 1 04.11.24-
09.11.24
10 WcTopus xu3Hu Ha 3emiie U METOJIbI €€ U3yUeHus 1 11.11.24-

16.11.24
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11 I'unoTe3bl NPOUCXO0KACHUS )KU3HU Ha 3eMIie 25.11.24- Bu6mumoteka [JOK
30.11.24 https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U IepuoiaM 02.12.24- Bu6mmotexa [JOK
07.12.24 https://m.edsoo.ru/863eabbe
13 OCHOBHBIE 3Tarbl YBOIOIUNA PACTUTEIHHOTO U 0.5 09.12.24- bu6nmoreka [IOK
KUBOTHOTrO MHpa. [IpakTrueckas padora Ne 1 14-12.24 https://m.edsoo.ru/863ea8bc
«M3y4eHune HCKOmaeMbIX OCTATKOB PACTEHHUH U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTeMa OpraHu4YecKoro Mupa 16.12.24- bubnnoreka [JOK
21.12.24 https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 23.12.24- bubmmoreka [JOK
28.12.24 https://m.edsoo.ru/863eac2c
16 JIBmokytnue cuibl (hakTophl) aHTPOIIOTreHe3a 09.01.25- bubnnorexa [JOK
11.01.25 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINU 3BOIIOINH YEJIOBEKA 13.01.25-
18.01.25
18 UYenoBeueckue packl ¥ MPUPOIHBIE aAanTaIlul 20.01.25- bubmuoreka [IOK
JeroBeKa 25.01.25 https://m.edsoo.ru/863eaea2
19 PezepBHblit ypok. O0o00meHue 1no reme 27.01.25-
«BO3HUKHOBEHNE U PA3BUTHE KU3HHU HA 3eMJIe 01.02.25
20 DKOJIOTUs KaK HayKa 03.02.25-
08.02.25
21 Cpenbl 06uTaHus U SKOJIOTHYECKre (GaKTOpPbI 10.02.25- bubmmnoreka HOK
15.02.25 https://m.edsoo.ru/863eafec
22 Abunortnueckue gaxtopsl. JIaboparopHas padoTta Ne 0.5 24.02.25- bubmuortexa [IOK
3. «Mopdonorudyeckue 0COOEHHOCTH PACTCHUN U3 01.03.25 https://m.edsoo.ru/863eb10e

pa3HbIX MecT obutanus». JJaboparopnast padbora Ne
4. «BiustHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
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KOJIeyca»

23 buotnueckue GpakTops 1 03.03.25- bubmuorexa [IOK
08.03.25 https://m.edsoo.ru/863eb348
24 DKOJIOTHYECKUE XapaKTEPUCTUKH TIOIYJISAIUH. 1 0.5 10.03.25-
[IpakTrueckas padota Ne 2 «Iloacy€T mioTHOCTH 15.03.25
TIOITYJISIUH pPa3HBIX BHIOB PACTECHHID
25 Coo0riecTBa OpraHu3MOB — OHOIEHO3 1 17.03.25- bubmmoreka [JOK
22.03.25 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCUCTEMBI) 1 24.03.25- bubmmorexa [JOK
29.03.25 https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI. IKOJIOTHYEC- 1 31.03.25- bubnuoreka [{OK
kue nupamubl. CoiicTBa skocucteM. Cykieccus 05.04.25 https://m.edso0.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI 1 14.04.25-
19.04.25
29 AHTpPOIOTreHHBIE IKOCUCTEMBI 1 21.04.25-
26.04.25
30 buocdepa — rimobanbHas 3xocucTeMa 3eMiu 1 28.04.25- bubmuoteka [IOK
03.05.25 https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChepshI 1 05.05.25- bubnmoreka [JOK
10.05.25 https://m.edsoo.ru/863ebd16
32 O6061mmenue u nopropenue. Mroropas 1 12.05.25-
KOHTpOJIbHas paboTa YenoBeuecTBo B Onochepe 17.05.25
33 3emun. CocyliecTBOBaHUE IPUPOJIBI U 1 19.05.25- bubmuoteka [IOK
4eJI0BEYeCcTBa 24.05.25 https://m.edsoo.ru/863ebale
34 PesepBHBIit ypoxk. 1 26.05.25-
30.05.25
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 25
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Aknnonepnoe obmectso «M3narensctBo «lIpocsemmenne»

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Aknuonepnoe o6miectBo «M3aarenbctBo «IIpocBemennes

METOIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
e Jlaceunuk, B. B. buosnorus : O6mas 6uonorus. 10—11 xiaccel : MeToaM4YeCcKOe IT0coOme
K yueOHuKy A. A. Kamenckoro, E. A. KpukcyHnoBa, B. B. Ilaceunuka «buonorus. Obmias
6uonorus. 10—11 kmaccel. basosslit yposens» / B. B. Ilaceunuk, I'. I'. [lIBenioB. — M. :

Hpoda, 2015. — 190, [2] c. : un.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://fioco.ru/-pisa ®UOKO: npumepsl 3a1au PISA

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
®UITN OTKphITHIN OAHK 3aJaHUi TSI OLIEHKH €CTeCTBeHHOHAYYHOM rpamoTHocTH (fipi.ru)

http://fcior.edu.ru/ ®enepanbHblii 1IEHTP HHGOPMAIIMOHHOOOPA30BATEIBHBIX PECYPCOB.

DeKTpOHHBIE 00pPa30BaTEILHBIC PECYPCHI i CEPBUCHI [T BCEX YPOBHEH U CTYIEHEH
o0Opa3oBaHUs

https://infourok.ru/ Mudoypox

https://m.edso0o.ru bubmmorexka [JOK

https://prosv.ru/ ITpoceemnienne

https://resh.edu.ru/

http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/ ®I'6HY UuctutyT
cTpaTeruu pa3BuTHs oopasosanusi PAO ®@yukunonansHas rpamotHocTs: EHI

https://uchi.ru/

https://www.yaklass.ru/
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