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HOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY JUIsl OTIPENIETICHUS TOIX0/10B
K (opMmupoBaHHIO coAepkaHHUs ydeOHoro mnpenmera «buonorus» coctaBuiIM: KOHLENTYyalbHbIE
nonoxxenuss ®I'OC COO o B3anM0O0OYyCIOBICHHOCTH IIEJIeH, COMepKaHMs, PE3yJIbTaTOB O0yUYCHUs U
TpeOOBaHUN K YPOBHIO TOJTOTOBKM BBITYCKHHKOB, TOJOXEHUS 00 OOIUX IENsIX W TPHUHIUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJHero odero oopazoBanus B Poccuiickoit
ODenepannu, a TaKxKe MOJI0KEHUS 0 creruduke Ononoruu, e€ 3HaUeHUU B MO3HAHUU JKUBOM MPUPOJIBI
u o0ecredyeHun CyIIECTBOBAHUS 4YesloBeueckoro oomiecTBa. COracHO HAa3BAaHHBIM IOJIOKEHHSM,
OIpe/iesIeHbl OCHOBHBIE (DYHKIIMH MTPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMma mo Owonoruu AaéT MpeACTaBIeHUE O MENsAX, 00 oOmiei crpaTeruu OOYyYCHHS,
BOCIIUTAHMSI U Pa3BUTHUSL OOy4aroOUIMXcs CpelcTBaMu yueOHoro mpenmera «buonorusy», onpexaenser
00s13aTeNIbHOE TMPEAMETHOE COJIEp’KaHUE, €ro CTPYKTYpYy, paclpeleieHHue IO pas3fesiaM U TeMaw,
PEKOMEHIYEMYIO 1OCIIEOBATEIbHOCTh N3YYEHHsI yUeOHOro Marepuaia ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM OOpa3oBaTEIbHOIO IIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aromxcs.

B nporpamme 1mo OuoNOrMU TakKe YYUTHIBAIOTCA TPeOOBAaHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeaIMETHBIM M MPEAMETHBIM pe3ylbTataM o0y4deHHs B (POPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JI€ATEIIbHOCTH/y4eOHBIX IEHCTBHI 00YyJaIOIIMXCS 10 OCBOCHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BAHUS.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BBIH YypOBEHB) pealnu30BaH MPUHIIUI
MIPEEeMCTBEHHOCTH B M3YYEHUU OMOJIOTHH, Ollarojgaps 4emy B HEll MpOCMaTpUBAETCs HANpaBIEHHOCTH
Ha pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAyYHOTO MMHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALUN JIMYHOCTH, HKOJIOTMYECKOTO MBIIUIEHUS, NPEACTaBICHUH O 3J0pOBOM
oOpasze KH3HU U OEpeKHBIM OTHOILIEHHEM K OKpYyXKarouleil mpuponHoil cpege. [lostomy Hapsny c
M3Y4YeHHEM O0IeONOIOTHYECKIX TEOPHid, a TaK)Ke 3HAHUIM O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO paHra
U CYUIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HHUX MPOIECCOB B Mporpamme IO OHOJOTMM YIEIEHO
BHHMAaHUE MCIOJIb30BAaHUIO TTOJIYYCHHBIX 3HAaHUN B TTOBCEIHEBHOMW KU3HU ISl PEHICHUS TPUKIAIHBIX
3a/1a4, B TOM 4ucie: MpoGUIaKTHKN HACIEACTBEHHBIX 3a00IeBaHMI YeloBeKa, MEUKO-TeHETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTHYECKH L€IecO00pa3HOro MOBEACHHUS B OKpYXKarolei
IIPUPOJHOM Cpele, aHalIW3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEJIOBEKAa Ha COCTOSHHE
MPUPOJHBIX U HMCKYCCTBEHHBIX JKOCHCTEM. Y CWJIEHHE BHUMAHHUSA K NPUKJIAJHONW HANpaBIEHHOCTH
yuebHoro mnpeamera «buoONOTHs» MPOJUKTOBAHO HEOOXOAMMOCTBHIO OOECHEUeHHUs YCIOBUH s
pelieHrs OAHOW W3 aKTyaJbHBIX 3aJad I[IKOJIHHOTO OHOIOTHYECKOro 00pa30BaHUs, KOTOpas
npenmnosiaraer (GOpPMUPOBAHHE Yy OOy4arOUIMXCS CHOCOOHOCTH aJalTHpPOBAThCsl K H3MEHEHUSIM
JUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o6Opa3oBaHMs 3aHUMaeT BaxHoe Mmecto. OHa
obecnieunBaeT (HOpMHUPOBAHKE Y O0YUAIOUTUXCS MPEACTABICHUHN O HAyYHOW KapTUHE MHPA, PACIIHPSET
1 00001IaeT 3HaHUs O )KUBOW IpUpoOJIe, €€ OTINUYUTEIbHBIX MPU3HAKaX — YPOBHEBOW OpraHHU3allud U
SBOJIIOLIMM, CO3JAET YCIOBUS JUIS: TIO3HAHUS 3aKOHOB KMBOW MPUPOIBL, (OPMUPOBAHUS
(GYHKIIMOHATIBLHON IPaMOTHOCTH, HABBIKOB 3/I0POBOIO U 06€30MacHOro0 00pasa >KU3HHU, FIKOJIOTHYECKOTO
MBIIUICHHUS], IEHHOCTHOTO OTHOLIEHUS K KUBOU MPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MMEET TakyKe JJIsl PELICHHs] BOCIUTATENbHBIX U Pa3BUBAIOLIUX
3a7ad  cpeaHero o0mero oO0pa3oBaHUs, colUamu3anuu oOydaronuxcs. M3ydenue Owmosioruu
obOecrieunBaeT yClIOBHS s (OPMUPOBAHUS  HMHTEJUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, ICTETHUECKON KYIbTYpBI, CIIOCOOCTBYET WHTErpallii OHMOIOTHYECKUX



3HAHUN C TPEJACTABICHUSMHU W3 JPYruX Y4eOHBIX NPEIMETOB, B YAaCTHOCTH, (DU3UKH, XUMUU U
reorpaduu. Ha3zBaHHbIE MONOXKEHHS O TpeIHA3HAYCHUH y4eOHOro npenMera «bronorusy cocraBuin
OCHOBY [UISl OIIpPENeTCHHsS TOAXOJAOB K OTOOPY U CTPYKTYPUPOBAHHUIO €r0  COJACpIKAHHS,
MPEACTABICHHOTO B IPOTPaMMe 10 OHMOJIOTHH.

Ot60op coxepkanust yuyeOHOro mnpeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUH  KYJIbTYPOCOOOPA3HOTO TOJXO0Ja, B COOTBETCTBHHM C KOTOPHIM OOYyYaIOIIUECs OJIKHBI
OCBOWTH 3HAHHMS M YMEHHWs, 3HAUMMBIE JiT (OPMUPOBAHUS OOIIEH KYJIbTYPHI, OMPEICIISIONINe
aJIcKBaTHOE TIOBEJICHUE YEJIOBEKAa B OKPYKAWOIIEH MNPUPOJHON cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHON YKW3HM M TMPAKTHYECKOW neaTreabHOCTH. Oco0oe MecTo B 3TOM cHUCTEeMe 3HaHHWM
3aHUMAIOT JJIEMEHTHI COJICPXKAHUS, KOTOPBIE CIIY)KaT OCHOBOH /isi (hOPMHUPOBAHHMSI MPEACTABICHUIN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa M LEHHOCTHBIX OPUEHTALUSIX JIMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHU3AIIUH OMOJIOTHYECKOT0 00pa30BaHus.

CTpykTypupoBaHHE COACp)KaHUS Y4YeOHOro wmarepuaja B IporpaMMe 110 OHOJOTHH
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHHUIA 00 OTIUYHUTEIHHBIX OCOOCHHOCTSIX KUBOMN
MIPUPOJIBI, O €€ YPOBHEBON OpraHHU3AIMK M IBOJIONUU. B COOTBETCTBUMU C 3TUM B CTPYKTYpE YIEOHOTO
npenMera «buonorus» BBIIEIEHBI CIEAYIOUINE COjAep)KaTelbHble JUHUU: «bHOJOrMS Kak Hayka.
Metoasl HaydyHoro mo3HaHus», «Kierka kak Ouonormyeckas cucreMay, «OpraHusMm Kak
Omosorndeckas cucreMay, «CrucreMa WU MHOTOOOpa3ue OPraHWMYECKOro MHUpPay, «DBOJIOMHS >KHBON
MPUPOJIBIY, «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wusydyenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
O0Oy4aloIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHM3alliy >KUBBIX CHUCTEM Pa3HOIO
paHra u npuoOpeTeHrne YMEHUU HCIOJIb30BaTh ATH 3HAHUS JUIsI TPAMOTHBIX JEUCTBUI B OTHONICHUH
O00BEKTOB JKUBOUW MPUPOJIBI U PEIICHUS Pa3IMIHBIX KU3HEHHBIX MTPOOIICM.

Joctuxxenne 1end wu3ydeHus ydeOHoro mpeamera «buosnorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTcs peleHueM CIeAYIOInX 3a1ay:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHMM O OUOJOTHYECKUX TEOPHUSAX, YUCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBMIaX, CIYKAIIMX OCHOBOHW JJis (OpMUpOBAHUS TIPEACTABICHUMA O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJIaX HAay4yHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpTraHU3allM{, BBIIAIOIIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre Yy OOYyYalONIMXCS TO3HABATENbHBIX, WHTEIJICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOAXOJ0B K U3YUEHHIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alINH;

CTAaHOBJICHHE Yy OOydarommxcs oOmeld KynbTyphl, (YHKIIHOHAIBHOW TPAMOTHOCTH, PAa3BUTHE
yMEHUU OOBSCHATH W OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJLI HA OCHOBAaHUHU
3HAHUU U OTBITA, MONYUYEHHBIX PU U3YYCHUU OMOJIOTHH;

(dbopMupoBaHue y 00y4aromuxcsi YMEHHH HWILTIOCTPUPOBATh 3HAaUEHHE OMOIOTUYECKUX 3HAHUH B
MPAKTUYECKOM JICSITEIIbBHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH |
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJOBEKOM KHBOW MPUPOJIBI,
HE0OXOIUMOCTH OEpe’KHOTO OTHOIICHUS K Hel, COONIOACHHUS JTUYECKUX HOPM TIPHU MPOBEACHUU
OMOJIOrHYECKUX HCCICIOBAHUIT;

OCO3HaHWE I[EHHOCTH OWOJOTUYECKUX 3HAHWN I TIOBBIIICHUS YPOBHSA OSKOJOTHUECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



MPUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHHA B TIOBCEAHEBHOW JKM3HU JUIA OICHKH
MIOCJICACTBUI CBOCH JEATEIHLHOCTH MO0 OTHOIICHUIO K OKPYXKAIoIei cpeie, COOCTBEHHOMY 3II0POBBIO,
00oCHOBaHUE U cOOMIOIEHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

B cucreme cpemnnero o6miero ooOpasoBanusi «buosorus», m3ydaemass Ha 0a30BOM YpPOBHE,
SBIISICTCS  O00SI3aTENIbHBIM  YY€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOH oOjacTu
«EcTecTBeHHO-HAYYHBIC TTPEIMETHIY.

s u3ydenusi Ouosiorud Ha 0a30BOM ypOBHE CpEAHEro o0Iero odpa3zoBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kitacce — 34 vaca (1 gac B Hezelro).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buomornss xak Hayka. CBs3b OHOJOTMHM C OOIIECTBEHHBIMH, TEXHHYECKUMH H JPYTUMH
€CTeCTBEHHBIMM HayKamu, ¢uiocopueif, 3TuKoi, 3cTteTukodl u mnpaBoMm. Ponb Ouoiorun B
(GbopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHbBI Mupa. CuctemMa OHOJIOTHYECKUX HayK.

MeTtoapl TIO3HAHUS KUBOH TpPUPOABI (HAOMIONEHHWE, SKCIEPUMEHT, ONHCaHHE, W3MEpEHHe,
Kiaccu(uKanus, MOICITMPOBAHNE, CTATHCTUYECKAsi 00pabOTKa JaHHBIX ).

JdemoHcTpamum:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOJIBI».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[Ipaktuuyeckas pabora Ne 1. «lMcmosnb3oBaHME pPAa3IMYHBIX METONOB IPH  H3YyYEHHUH
OHOJIOTHYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMA.

JXusblie cuctembl (OMOCUCTEMBI) Kak IPeaMET U3ydeHus Onosnoruu. OTianyue KUBBIX CUCTEM OT
HEOPraHUYECKON IPUPOJIBIL.

CaoiicTBa 6rocucTeM U UX pazHOOOpas3ue. YPOBHHM OpraHu3alMd OMOCUCTEM: MOJEKYJISPHBIH,

KJICTOYHEBIH, TKaHEBEIH, OpTraHU3MEHHBIH, MONYJISIIUOHHO-BUAOBOM, 9KOCHCTEMHBII
(OnoreoneHoTHYECKUIT ), OHOChHEPHBIH.
JdemoncTpanum:

Tabnuue! u cxembl: «OCHOBHbIE IPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOW IPUPOIBI».

Ob6opynoanue: moaens mosiekyinsl JJHK.

Tema 3. XumMu4ecKHuii cocTaB U CTPOEHHE KJIETKH.

XVWMHYECKUN COCTaB KIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKpOXJIEMEHTBI, MUKPOIJIEMEHTHI.
Bozna u MuHepanbpHbIE BELLIECTBA.

OyHKIMH BOJBI U MUHEPAIbHBIX BEleCTB B KieTke. [loanep:kanne ocMoTHYECKOro OaaHca.

benku. CoctaB u ctpoeHue 0enKkoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMmble u
3aMEHUMbIE AMUHOKHCIOThl. AMMHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEIKOBOH MOJEKYJIbI
(mepBUYHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XMMHUYECKHE CBOWCTBA OENKOB.
buonoruueckue GpyHKIuu 6EIKOB.

®epMeHThl — Ouonoruueckue Karaiauzatopbl. CTpoeHue (epmeHTa: AaKTHUBHBIM LIEHTD,
cyoctparHas crenuduuHocts. Kodepmentsl. Buramunsl. OTiinunst (epMEHTOB OT HEOPraHUYECKUX
KaTaJan3aTopoB.



VYrneBonpl: MoHOcaxapuabl (TIIOKO3a, pubo3a W JIE30KCHpHO03a), aucaxapuibl (caxaposa,
JIAKTO03a) U MOJIMCaXapuabl (KpaxMal, TIMKOTeH, [eJUTI003a). buonornueckue GyHKIIMN YTIEBOIOB.

Jlurmuapsl: Tpurnunepuasl, Gocoaunuasl, crepouasl. I'uapodunbHo-TuaApodOoOHBIE CBOMCTBA.
buonoruueckue ¢ynkunn naununoB. CpaBHEHHE YIIEBOJOB, OEIKOB U JIUIKJOB KaK HMCTOYHUKOB
SHEPTHUH.

Hyxnennosbsie kucnorsl: JITHK um PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KHUCIOT.
Crpoenue u Gpynkiun JJHK. Crpoenue u ¢pynkunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHkuuu.

HuTonorus — Hayka o kietke. Kierounast Teopusi — npumep B3auMoAeUCTBUA Uael U (HaKTOB B
HAyYHOM IMO3HAHUU. MeTO/IbI U3yYeHUS KIETKH.

Knerka kak nemoctHas >xuBas cuctema. OOIMe NPU3HAKK KIETOK: 3aMKHYyTash HapyXHas
memOpana, monekynsl JJHK kak reHeTHueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tunsl  KJIETOK:  dyKapuoTHUeckas M Ipokapuotuyeckas. (OcoOEHHOCTH  CTpPOEHUs
npokapuotuyeckoil kierku. Kierounas crenka Oakrepuil. CTpoeHHE SYKapHUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKHU.

[loBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, TIJIMKOKAJIUKC, HMX (YHKIUU.
[Inazmatnueckas MemOpana, e€ cBoiictBa u ¢GyHKuuu. Iurommasma u e€ OpraHOUIBI
OpnomemOpanubie opranouabl kietku: OIIC, ammapat ['onbmxku, nuzocomsl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHJApUH, MacTuabl. [IpoucxoxkneHue MUTOXOHAPUN M IIacTua. Bumsl
wiactul. HemeMOpaHHble opraHou/bl KJIETKU: puOOCOMBI, KJIIETOUHBIM LEHTP, LIEHTPUOJIHN, PECHUYKH,
KryTuku. OyHKINN OpraHoOuIOB KIIeTKU. BkitoueHus.

SAnpo — perynstopHblii 1HeHTp kieTku. CTpoeHue siapa: siiepHas o00jiouka, KapHoIlla3zMma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpamum:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, x. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnpenenenye XuMHYECKHX 3JIEMEHTOB B HEXKUBOM npupoe», «Pacnpenenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOU NPUPOACH.

Tabnuue! u cxemsl: «[lepuoanueckas TabauIa XUMUUYECKUX AJIEMEHTOBY, «CTPOSCHHE MOJIEKYJIbI
BOb», «buocunres Oenkay», «CTpoeHue Mosekyibl Oenka», «CtpoeHue gpepmenTtay, «HykienHoBbie
kucinotel. JJHK», «Ctpoenue monekynsl ATy, «CtpoeHne s3ykapuoTHdecko KieTku», «CTpoeHue
KUBOTHOM KIIETKW», «CTpPOEHUE PaCTUTEIbHOU KIETKW», «CTpOeHHE NMPOKAPHUOTUYECKOW KIIETKHY,
«CTpoeHue s11pa KIETKW», «YTIeBOAb, «JIumuas».

O6GopynoBaHue: CBETOBOM MHUKPOCKOI, O0OOpyIOBaHWE JUIsi TIPOBEICHUS] HAOJIOJICHHM,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIBHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGopartopHas pabora Ne 1. «3yueHne kaTaTUTHUECKONW aKTUBHOCTU (PEPMEHTOB (Ha MpUMepe
aMuUJIa3bl WA KaTanas3bl)y.

JlabopaTtopHas pabora Ne 2. «M3ydeHne CTpOCHUS KIETOK PACTCHHM, KUBOTHBIX U OaKTEPHi
10/ MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpENapaTax U X OIHCAHUEN.

Tema 4. ZKu3HenesTeIbHOCTD KJIETKH.

OOmMeH BemiecTB, WM METa0oIM3M. ACCUMWIISIUS (ITACTUYECKU OOMEH) M JUCCUMUIISIIUS
(PHEpreTUYeCcKuii 0OMEH) — IB€ CTOPOHBI €MHOTO TIpoliecca MeTadomm3Ma. Pos 3aKOHOB COXpaHEHHS
BEIIECTB M SHEPIMH B IOHUMaHUU METa00IM3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Poib ¢pepMeHTOB B 0OMEHE BellecTB
Y TIPEBPAIICHUN SHEPTUH B KIIETKE.



®dortocunte3. CmeroBass u TemHOBas (a3el  (orocuHTeza. Peakmuum  ¢orocuHTe3a.
DddexTuBHOCTE (PoTOCHHTE3a. 3HaueHWEe (POTOCHHTE3a ISl JKM3HH Ha 3emie. BiusHue ycrmoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.

XeMocuHTe3. XeMOCHUHTE3UpYIoLe OakTepry. 3HaUeHne XEMOCUHTEe3a Ul )KU3HU Ha 3eMIle.

OHepreTudyeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BBIACICHHE U aKKyMYJIUpPOBaHHE
SHEPIuu B KJETKe. DTanbl sHepreTuueckoro ooMena. ['mukonus. bpoxxenue u ero Buabsl. Kucinopoanoe
OKHCJICHHE, WIH KiIeToyHoe Jbixanue. OxucnurtensHoe ¢ochopummpoBanue. IPPEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakniun matpuunoro cunrtesa. ['enerndeckas nadopmanus u JJHK. Peanuzanus reHeTrnaeckoi
uHpopManuu B KJeTKe. ' eHeTHYeCKHil KOJ M €ro CBOWCTBA. TpPaHCKPHUILUS — MATPUYHBIA CHHTE3
PHK. Tpaucnsmuss — OuocumHTe3 Oenka. Jrtambl TpaHcasanuu. KoaupoBaHue aMUHOKHCIOT. Poub
prubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢opmbl ku3HU — BUpYChl. Mctopusi oTkpbiTus BupycoB (. M. MBaHOBCKuit).
OcoOeHHOCTH CTpPOEHHsI W JKM3HEHHOTO MLHMKIa BHUpYycoB. bakrepuodaru. bonesnum pactenuid,
KMBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedummra uyenoBeka (BHUY) —
Bo30yautens CIIM/la. OOparHas TpaHCKpUIus, peBepraza U uHTerpasa. Ilpodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHUM.

JdemoHcTpaumnu:

[oprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuuel u cxemsl: «Tunel nuranusy, «Metabonuzmy», «MHUTOXOHIPUS», «IHEPreTUYECKHM
obmen», «Xnopomiact», «®otocunres», «Ctpoenne JTHK», «CtpoeHue u GpyHKINOHUPOBAHUE TE€HAY,
«Cunre3 Oenka», «['eHernueckuil koa», «Bupyco», «bakrepuodarun», «CTpoeHue M >KU3HEHHBIN
ki Bupyca CITN/1a, 6akrepuodaray, «Permmukarnus JJTHK».

Ob6opynoBanue: mojenu-anmiaukauu «Y asoenue JJHK u tpanckpumniusy, «buocunres 6enkay,
«CtpoeHue KiIeTKn», Mozeib cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBUHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

Knerounelii 1ukn, wiM KU3HEHHBIM IMKN KiIeTku. MHtepdpaza u mwuros. Ilpormeccsl,
npoTekaromue B uHTepdasze. Perumkanms — peakuus marpuuHoro cuHtesa JIHK. Crpoenune
XpOMOCOM. XpOMOCOMHBII HabOp — KapuOTHUM. JIUIUIONMAHBIA U ramIouJHbII XpOMOCOMHBIE HAOOPBI.
Xpomatuasl. LluTtonornueckre 0CHOBbI pa3MHOKEHHSI U MHANBUAYAIBHOIO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Craguum mutosa. lIporecchl, mpoucxoisiinue Ha pa3HbIX CTATUSAX
MUTO3a. bHOJIOrn4ecKkuii CMbICI MUTO3a.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosnoe W MosnoBoe. Bujpl 6ecnoioro pasMHOKEHUS:
JielIeHue HaJBOE, IIOYKOBAaHWE OJHO- W MHOTIOKJIETOYHBIX, CIIOpPOOOpa30BaHME, BETreTaTUBHOE
pa3MHOKeHHe. MICKycCTBEHHOE KJIOHUPOBAHNUE OPIaHU3MOB, €r0 3HaYEHHE JUIsl CEIEKIUH.

ITonoBoe pa3MHOXKEHHE, €r0 OTINYHUSA OT OECIOI0ro.

Meito3. Ctaguu Mmeito3a. [Iponeccsl, mpoucxoasuye Ha cTaauax Meiosa. [ToBenenre xpoMmocom
B Mero3e. KpoccnHrosep. buomorndeckuil CMbICIT M 3HAYEHHE MEH03a.

I'ameTorenes — mporecc 00pa3oBaHUS IOJIOBBIX KIETOK y KHBOTHBIX. IloJOBBIE Kene3bl:
CeMEHHUKM U suyHUKH. OOpa3oBaHMEe M pPAa3BUTHE IOJIOBBIX KJIETOK — TrameT (CHepMaTO30H,
SAHUIIEKIIETKA) — criepMaTorene3 U oBorene3. OCOOEHHOCTH CTPOEHHUS SHUIIEKJIETOK M CIIEpMaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (dMOpHOreHes3). DTaribl
SMOPHOHAIBHOTO PA3BUTHSL y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTPYJsLHs, OPraHOTeHE3.
[ToctamOpuonanbHOe pa3BuTHe. THUNBI MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: MPsIMOE, HEMpsIMoe



(muuHoYHOE). BimsitHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIC BBI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHM, CTaJIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupr 1 cxembl: «DopMbl pPa3sMHOXKEHUS OPraHU3MOBY, «JIBOMHOE OIUIONOTBOPEHUE Y
IIBETKOBBIX pAcCTeHUi», «BereraruBHOE pa3MHOKEHHE pPACTCHHUN», «JleJeHue KIeTKH OakTepHii»,
«CTpoeHue MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbly, «Kinerounwlil nukny, «Pemmukamus JHK,
«Mwuto3», «Meito3», «llpamoe u Hempsimoe pa3BuTue», «l'ameroreHe3 y MIICKONUTAIOIIUX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a».

O6opynoBaHmue: MHUKPOCKOM, MUKpompenaparbl  «CrepMaro3ouabsl  MIICKOIUTAIOIIET0Y,
«Sinekierka muekonuTaromero», «KapuoknHes B KJIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlabopaTtopuas pabotra No 3. «HaOmromeHue MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlaboparopuass pabota No 4. «/3ydeHwe CTPOCHHSA TOJNOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTukd. Ponb utonoruu 1 s3MOpHOIOTUY B
CTaHOBJICHUH T€HETUKU. Bkiax poccuicKkux U 3apyOexHBIX yYEHBIX B pa3BUTHE F€HETHKU. MeTombl
TEHETUKU (TUOPHUIOIOTUYECKUN, I[MTOTCHETHYECKUM, MOJCKYJISIpHO-TeHETHYeCKuii). (OCHOBHBIE
TeHETUYECKUE OHATHUS. [ 'eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpeIUuBaHUi.

3aKOHOMEPHOCTH HAaCJeI0OBaHUSl MPU3HAKOB, ycTaHOBiIeHHbIE . Menaenem. MoHorubpuaHoe
CKpeIllMBaHUEe. 3aKOH eIuHO0-00pa3zus THOPHUIIOB IMEPBOro MOKoNeHUsA. [IpaBUio AOMUHUPOBAHUA.
3aKoH paciieryieHus MPU3HAKOB. [ umnore3za ynctorsl rameT. [1oHOE U HEeTTOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpeniuBaHue. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHUS  IPU3HAKOB.
[{uToreHeTUYeCKHEe OCHOBBI JUTHOPUIAHOTO CKpEUIMBAHUS. AHAIM3UpYIOIIee CKpelldBaHUE.
Vcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPeIeJIeHHsI TEHOTUIIA OCOOU.

CuemieHHoe HacnenoBaHue npuzHakoB. Pabora T. MopraHa 1o ClemieHHOMY HacleOBaHUIO
reHoB. Hapyrienue crierieHust TeHOB B pe3yJibTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka moma. XpOMOCOMHOE OIpEAeNeHre Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHbIe OpraHu3Mbl. HacienoBanue npu3HakoB, CHEIMJICHHBIX C TTOJIOM.

N3menunBoCcTh. Buabl M3MEHYMBOCTH: HEHACIICJCTBEHHAs] W HACIEIACTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYHMBOCTH.  XapaKTEepUCTUKa  MOAU(DUKAIMOHHOM  WU3MEHYMBOCTH.
Bapuannonsslii psinq u BapuanMoHHas KpuBas. Hopma peakuuun npusHaka. KonumuyecTBeHHblE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON H3MEHYHNBOCTH.

HacnenacTBennass, wiM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KOMOWMHATHMBHAs W3MEHYHBOCTD.
Meii03 1 TIOJIOBOM MPOIlECC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH. MyTallmOHHAsT N3MEHUYUBOCTD.
Knaccudukanus wmyranuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE. YacToTa M MNPUYUHBI MYTAallUU.
Myrtarensusle (akTopbl. 3aKOH TOMOJIOTMUECKHUX PSAOB B HacieIcTBeHHoW u3MeHunBoctu H. .
Basuiosa.

BuesgepHast HacIe€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJIbI TE€HETUKM 4eJIOBEKa:
TeHEATOTUYECKU, OJTU3HEIIOBBIN, IMTOTEHETUICCKUN, OMOXUMHYECKUN, MOJIEKYIISIPHO-TEHETUICCKUM.



CoBpeMEeHHOE OIpeeIeHNEe NeHOTUNA: MOJHOT€HOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM
yuciae ¢ nomomnbio [I1[P-ananmu3a. HaciencrBeHHble 3a0o0jieBaHUsS 4YEIOBEKA: I'CHHEBIC OOJIC3HU,
00JIe3HH C HACIEICTBEHHOM MpPEapacloOkKEeHHOCTbIO, XpOMOCOMHbIE Oosie3Hn. ComaTHyeckue M
reHepaTuBHble MyTanuu. CtBoJjoBble KIeTKU. [IpuHIUMIIBI 340pOBOro obpa3a *KHU3HU, AUATHOCTUKH,
npoUIaKTUKU M JICUEHUs TeHeTHYecKHX Oose3Heil. Meauko-reHeTu4ecKkoe KOHCYJIbTHPOBAHUE.
3HaueHue MEAWIIMHCKOW TEeHETHUKHW B TPEJOTBPAIICHUM W JICUCHHHM TEHETHYECKHX 3a00JieBaHUN
YEJIOBEKa.

JdemoHcTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ge ®pus, C. C. YerBepuxkoB, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuubl U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 [IUTOTEHETUYECKAs OCHOBAY, «3aKOH
pacilleryIeHusT W €ro IUTOrEeHeTHYeCKas OCHOBa», «3aKOH YHCTOTBHI ramery, «JlurubpugHoe
cKkpemuBaHue»,  «llutonormueckue  OCHOBBI  JUTHOPUAHOTO  CKpelIuBaHus»,  «Meio3y,
«B3auMoielicTBUE AJUICIIBHBIX T€HOBY», «l €HETHYECKUE KapThl PACTECHHM, dKUBOTHBIX U YEIOBEKa»,
«["eneruka moisay», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CIEIJIEHHOTO € MOJoM», «KapuoTHIIbl YeoBeKa
1 )KMBOTHBIX», «Buabl uaMeHunBOCTHY, «MoaudukannoHHas n3MEHIUBOCThY, «HacnenoBanue pesyc-
dakTopay, «'eHeTuka rpymn KpoBu», « MyTallMOHHAs U3MEHYUBOCTbY.

ObopynoBanue: Moaenu-ammukanuu — «MoHoruOpuaHoe  ckpemuBanuey», «HemomHoe
JOMHUHUpOBaHHUE», «JlurubpuaHoe ckpemuBanue», «llepekpecT XpoMOCOM», MHUKPOCKON U
MuKpomnpenapar «/Ipozoduna» (Hopma, myTaruu GopMbI KPbUIbEB U OKpPACKH Teua), repbapuii «I"opox
IIOCEBHOM».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHast pabora Ne 5. «/3ydeHwe pe3ylnbTaTOB MOHOTHOPUIHOTO W IUTHOPUITHOTO
CKpEIIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

Jlaboparopuass pabora No 6. «M3ydyenne Moau(UKAIMOHHOW H3MEHYUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlabopaTtopHas padota Ne 7. «AHanu3 myTaruii y 1po30(uibl Ha TOTOBBIX MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TPOIECC. 3apOKJICHUE CeNeKIuu W aoMectukanusa. Yuenue H. U.
BaBunoBa 0 1eHTpax TPOUCXOXIEHUS U MHOTooOpasus KyJbTYpHBIX pacTeHuil. LleHTpbI
MIPOUCXOXKACHUS JOMAIIHUX )KMUBOTHBIX. COpT, IOPO/AA, LITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MacCoBBI M HMHIWBHUIYaIbHBIM OTOOPHl B CENEKIIMU
pacTeHud U KUBOTHBIX. OTIleHKAa 3KCTEphepa. BIM3KOpPOACTBEHHOE CKpeIMBaHUE — HUHOPHUIUHT.
UYucras nuaus. CkpeniyBaHHe YUCTHIX JUHMHA. ['ereposuc, wim rubpunHas cuna. HepojcTBeHHOe
CKpemuBaHue — ayropuauar. OtnanéHnas rudpuauzanus u e€ ycnexu. VIcKycCTBeHHBIH MyTareHes u
MOJIyYEHUE TOJUIITIONI0B. JIOCTUKEHUSI CENEKIINN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpaciap MNPOU3BOACTBA. ['€HHas WHXKEHepus. OTanbl CO3JIaHUS
pexombunantHoi JIHK u Tpancrennsix opranu3moB. Knetounas unxkenepus. Kiierounbsle KynbTyphbl.
MHuUKpOKIIOHATIBHOE Pa3MHOKEHHE pacTeHuM. KnonupoBanue BBICOKOTIIPOIYKTUBHBIX
CENIbCKOXO3SCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE U dTHueckue mpodieMbl. [MO — reHeTnuecku
MOAUGUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabnuie! u cxembl: kKapTa «LIeHTphI MPONCX0XKIEHUS U MHOTO00pa3us KyJIbTYPHBIX PaCTEHUI,
«[Topoasl HOMaMIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OtnanéHHas ruOpuan3anus»,



«Pabotel akagemuka M. ®@. MBanoBay, «llomummonnus», «O0BEKTE OMOTEXHOJOIHNY, «KaeTouHbIe
KYJBTYpbI ¥ KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaH#e: MYJISDKU TI0JIOB M KOPHETUIOAOB JUKUX POPM U KyJIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlabopaTopHble H MpaKkTH4ecKHe padoThbi:

Okckypcusi «OCHOBHBIE METOJbl M JOCTMIKEHMSI CEJIEKIIMM pacTeHUHl W IKUBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COpPTOMCHBITATENBHBIA YYacTOK, B TEIIMYHOE
XO035ICTBO, J1a0OpATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA [IPOI'PAMMLBI 110 BHOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBmMBaKOTCS TpeOOBaHUS K  pe3yjbTaTaM OCBOCHUS
O0OyJaroOMMMUCST MPOTPAMM CPEIIHEro OO0IIero oOpa3oBaHUS: JIMYHOCTHBIM, METANPEJAMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX PE3YJIBTATOB OCBOCHUS HpeaMera «bHOnorus» BbIJIEICHBI
CJIEIYIOIIME COCTABJISIFOIINE: OCO3HAHNE 00YYAIOIUMHUCS POCCUMCKOMN IpaskIaHCKOW MIEHTUYHOCTH —
TOTOBHOCTU K CaMOpPa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOONPEIEICHUI0, HAJIUYME MOTHUBAIUU K
oOyueHuto OWOIIOTHH, LEICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHHH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH W MCTOPUYECKHUX TpaJWLUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHHS, FTOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOLINXCS PYKOBOACTBOBATHCS B CBOCH JESTEIBHOCTH HEHHOCTHO-CMBICIIOBBIMHU
yCTaHOBKAMHU, MPHUCYIIMMH CHCTEME OHOJOTHYecKoro oOpa3oBaHUs, HaIWYHE SKOJIOTHYECKOIro
IIPABOCO3HAHUS, CIOCOOHOCTH CTABUTh LIE€IH U CTPOUTH KU3HEHHBIC IJIaHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS NpeaMeTa «bruoorusy TOCTUraloTcs B €AMHCTBE yueOHOU
U BOCIHTATEIbHOM  JEATEIIBHOCTH B  COOTBETCTBUM C  TPAaJULHUOHHBIMH  POCCHHCKUMU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM LI€EHHOCTSMH, NPUHATBIMH B
o0IlecTBe NpaBWIaMH M HOpPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpolleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS M CAaMOpAa3BUTHUS, pPa3BUTHS BHYTPEHHEH IIO3WLIHMM JIMYHOCTH, IAaTPUOTH3MA,
YB@XKEHHs K 3aKOHY M IPaBONOPAJIKY, YEJIOBEKYy Tpylda M CTapuieMy IIOKOJIEHUIO, B3aUMHOTO
YBa)KEHHsI, OEPEKHOTO OTHOILEHUS! K KYJIbTYpPHOMY HACIEIUIO U TPAAULUSIM MHOTOHAIIMOHAJIHLHOTO
Hapoza Poccuiickoi denepannu, NpUpoOaE U OKPYXKAKOLLIEH cperie.

JINYHOCTHBIE pPE3YNbTAaThl OCBOEHHUS Yy4eOHOro mnpeamera «buoJOrHs» TOMKHBI OTpaXkaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOLINX TPAJUIMOHHBIM IIEHHOCTSM POCCHUHCKOrO OOINECTBa, PACIIMPEHHE >KU3HEHHOTO
ONBITa W OIBITA ACATEIBHOCTH B IPOLECCE peaau3aly OCHOBHBIX HAIPABJICHUNM BOCIUTATEIbHOU
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTH T'PAXKTAHCKON MO3UIMK O0YUaIOIMIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH [EATENbHOCTH MNPU CO3AAHUN Y4EOHBIX IPOEKTOB,
peleHnH yuyeOHbIX U M03HABaTENbHbIX 3371ay, BHIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ONpENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUICHHUIO K SBJIECHUSM COBPEMEHHOMU
'KM3HHU U O0BACHATH €6;

YMEHHUE YYUTHIBATh B CBOMX JACHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
JOJIeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMU HEHHOCTSMHU U COLUATBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B MPOIECCE COBMECTHOIO  BBIMIOJHEHUS  Y4eOHBIX,
MO3HABATEJIbHBIX M MCCIEAO0BATENIbCKUX 33/1a4, YBAXKUTEJIbHOIO OTHOILIEHUS K MHEHUIO OINIMOHEHTOB
pu 00CYXKIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJICPIKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHUICKON TPakIaHCKOH HWIACHTHYHOCTH, MATPUOTH3MA, YBKCHUSA K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepes PonnHOM, TOpaoCcTH 3a CBOW Kpai, cBOO Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAIILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIEIHUI0 M MaMATHUKAM HPHUPOABI, JTOCTHUKEHUSIM
Poccuu B Hayke, UCKYyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE OHOJIOTHH,
MMOHUMAaHUS 3HaYeHHUs] OMOJIOTUU B IMO3HAHUU 3aKOHOB MPUPOJIbI, B )KM3HHU YEJIIOBEKAa U COBPEMEHHOTO
00I11eCTBa;

ujenHas yoexaEHHOCTh, TOTOBHOCTh K CIY)KCHHIO M 3amure OTedyecTBa, OTBETCTBEHHOCTDH 32
ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CIIOCOOHOCTH OIIEHUBATh CHUTYAIMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAyIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSM, CO3/JIaHMI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAUuLMSIMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCTIUTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKJIIOUas O3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHUE YMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BHUJAX MUCKYCCTBA, CTPEMJICHUE MPOSIBIATH KaueCcTBa
TBOPYECKOH JIMUHOCTH;

5) ¢pusnueckoro Bocnuranus, GopMHUPOBAHHUS KYJIbTYPbI 310POBbS U IMOLMOHAIBLHOIO
os1aromostyums:

MOHMUMAaHWE W peanu3alys 37A0poBOro M OezomacHOro oOpas3a JKHU3HH (3M0pOBOE MUTaHHE,
COONIOICHNE TUTHEHUYECKUX TPaBHJI U HOPM, COATAaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perymnsipHas (pu3nYecKass aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMUMAaHKE [[EHHOCTU MPABIJ WHAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TIOCICJACTBUA W HENPHUATHS BPEIHBIX TMPUBBIYCK (YIMOTPEOJCHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;



TOTOBHOCTb K AKTHUBHOW JCATEIBHOCTH TEXHOJIIOTMYECKOM M COLMAIBbHON HAIPaBICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, IJIAHUPOBATH  CAMOCTOSTENIBHO BBIMOIHATH TAKYIO I€ATEIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mTpodecCHOHATBPHONW JEATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BBIOOP OyaylIel npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BAHUIO Ha NMPOTSHKEHUH BCEH JKU3HU;

7) 3K0J10TMYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKU IIeJIecO00pa3HOe OTHOLICHHE K MPHPOJE KaK HCTOYHHUKY JKM3HHM Ha 3emie,
OCHOBE €€ CYILIECTBOBAHU;

IIOBBIIICGHUE YPOBHSI 3KOJIOTMYECKOH KYJNbTyphbl: IPUOOPETEHUE ONbITa ILIAHUPOBAHMS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJICACTBUN JUIsl OKPYXKAIOLIEH CPEbL;

OCO3HAHME TII00ATLHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IMyTel X PeIICHHUs;

CIIOCOOHOCTh MCIOJIb30BaTh MIPUOOpETaeMble NMPU U3yYCHUHM OWOJIOTHM 3HAHWSI M YMEHUS IpU
peleHnH Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOIONOIb30BaHUEM (COOMIOIEHHE IpaBHII
IIOBEJICHUSI B IIPUPOJE, HANPABICHHBIX HA COXPAHEHUE PABHOBECHUS B DKOCHUCTEMAX, OXPaHY BUIOB,
IKOCcUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE AECUCTBUH, NPUHOCAIIUX BPEN OKPY)KAIOIIEH NPUPOJHON Cpele, YMEHHE
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOIMYECKHE IOCICACTBUS NPEANPUHUMAEMbIX JEHCTBUNA U
IIPEAOTBPALIATh UX;

HaJM4Me€ Pa3BUTOrO0 JKOJIOTMYECKOTO MBINUICHMS, OKOJIOTMYECKOM KYJBTYPBI, OIIbITa
JESTEIbHOCTH 3KOJOTUYECKON HAIIPABJICHHOCTH, YMEHHS PYKOBOJCTBOBATLCS. MU B I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLUAIbHON IPAKTUKE, TOTOBHOCTU K YYaCTHIO B IIPAKTUYECKOHN NEATEIbHOCTH
9KOJIOTMYECKON HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILECTBEHHOH MPaKTHUKH, OCHOBAHHOI'O Ha UAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIMKYJIBTYPHOM MHDE;

COBEPIIECHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOW KYJIBTYphl KAaK CpPEICTBA B3aWMOICHCTBUSA
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHue crneuu(uku OHOJIOTMM Kak HayKd, OCO3HaHHs e€ poiu B (opMUpOBaHUM
PaIMOHAIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JJaHUH LEJIOCTHOTO MPECTABIEHUS 00 OKPYXKalOIeM MUpe
KaK O €IMHCTBE INPUPOJbI, YEJIOBEKa M OOIIEeCTBa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHU JJIi COBPEMEHHOM IIMBUIIM3AIMU: 00ecrieueHHs] HOBOTO
YpOBHSI Ppa3BUTHUSI MEAMILIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX OHMOTEXHOJOIHH, CHOCOOHBIX penaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA IMyTeH BbIXOJAa M3 TJI00ANbHBIX
HKOJIOTHYECKUX MpobieM M olecrmeueHHs Nepexoaa K YCTOMUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
MCMOJIb30BAHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHOJOTMYECKMX 3HAHUM B LENSX MOBBIIIEHHUS OOLIeH
KYJIbTYpbl, €CTECTBEHHO-HayYHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAIbHOU
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit npu U3y4eHuu OUoIoTuH;

[IOHUMAaHUE CYIIHOCTH METOAOB II03HaHUSA, MCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCMOJIb30BaTh MOTyYaeMble 3HAHUS 111 aHAINM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEero
MHUpa U TOPOUCXOASIINX B HEM M3MEHEHUI, YyMEHHE JelaTh 0O0OCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
HAy4YHbIX ()AaKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO OJIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENBHO UCHOJIB30BaTh OMOIOTHYECKUE 3HAHUS ISl peleHUs mpobiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;



OCO3HaHME LIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYI U
HCCIIEIOBATENBCKYIO AESITENILHOCTh MHIAUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTBH K HETIPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPAa30BaHUIO, K AaKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUH B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHA y4yeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIHUILTHHAPHBIE
(MeXmpeMeTHbIC) OOIIEHAYYHBIC MOHSATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa H
crenu(puKy METOIOB TIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTUS,
SBJICHHE, MPOLIECC, CUCTEMa, HAYYHbIH ()aKT, MPUHLMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIe/IOBAaHKEe, HAONIOJICHHE, HW3MEpEHHE, OJKCICPUMEHT H JPYruX), YHHUBEpCaJbHbIC YUeOHbBIE
neiictBus (IIO3HABaTENIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHBIC), oOecreunBarone GopMupoBaHue
(YHKIMOHATBPHOH TPAMOTHOCTH U COLMAIBHOW KOMIETEHIMH OOYYaromuXxcs, CHOCOOHOCTh
00yJaroImuXxcs HMCIOIb30BaTh OCBOCHHBIC MEXKIMCUUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUSA |
YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBHS B TIO3HABATEIILHOM U COITUAIILHON TIPAKTHUKE.

MertarnpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS MTPOTPAMMBbI CPETHETO 00LIEro 0Opa3oBaHuUs JTOJKHBI
OTpaXKaTh:

ORy1aieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENILHO ~ (DOPMYJIMPOBATh M aKTyaJU3upoBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TPU OCBOCHUHU 3HAHWW NPUEMBI JIOTMYECKOTO MBINUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHUs, KiIacCU(pUKAIUU, 0000IIEHHUS), PACKPBIBATh CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTHUMH MMOHSATUSIMHU);

OTIPENIENIATh LENH JIEATEIFHOCTH, 33/1aBasi MapaMeTPhl M KPUTEPHH UX JOCTIKEHHSI, COOTHOCHTD
Pe3yIbTATHI AESITEIHHOCTH C TIOCTABICHHBIMH LIEIISIMU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICNYKTUBHBIC, MO aHAJIOTHHU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHHUSAX, (DOPMYIHpPOBATH BHIBOJIBI W
3aKITIOYCHUS;

MPUMEHSITh CXEMHO-MOJICNbHBIE CpEJICTBA ISl MPEACTABICHHUS CYIIECTBEHHBIX CBS3ed W
OTHOIICHUH B H3y4aeMbIX OHMOJOTHMYECKHX OOBEKTaX, a Takke IMPOTUBOPEUYUil pPa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()DOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IJIAH pelIeHUs MpoOJeMbl ¢ YYETOM aHajan3a MMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBHI B JIEATENHHOCTh, OILIEHUBATh COOTBETCTBUE pE3YyJIbTATOB IENSIM,
OLIEHUBATh PHCKH MOCIIEICTBUH NEeSITETbHOCTH;

KOOPJIUHUPOBATh W  BHINOJTHATH pabOTy B  YCIOBUSX PEATbHOrO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TEHCTBHUS:

BJIAJIETh HABBIKAMH y4eOHO-HCCIIEOBATENILCKOM W TIPOCKTHOW JESTETHHOCTH, HaBBIKAMHU
pasperieHuss MpoOseM, CIOCOOHOCTbIO W TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY METO/I0B
pelIeHUs TPAKTUIECKHX 337124, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MMO3HAHUS;



HCIOJIb30BaTh Ppa3IMYHbIe BUIBl JACATEIBHOCTH IO TMOJTYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpEeTalny, TpeoOpa3oBaHUIO M MPHUMEHEHHUIO B YIEOHBIX CUTYaIUsIX, B TOM YHCJIE PH CO3aHUN
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

¢bopMUpOBaTh HAYYHBIH THUIl MBIIUICHUS, BIaJE€Th HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATUSIMHU U METOJIaMU;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a/Ja4d B OOpPa30BaTENbHOW JAEATEIBHOCTH H
KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSA3HM U aKTYyaJH3UpOBATh 3ajlady, BbIIBUTaTh TUIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJIs JJ0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELIEHUS 3aJaud Pe3yJbTaThl, KpUTHUECKHU OLEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh IIEJICHANPABICHHBI TOMCK IIepeHOca CpPEACTB W CIOCOOOB JEHCTBUSA B
poecCHOHABHYIO CPey;

YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIEC UJCH, TIPEAJIaraTh OPUTHHAIBHBIC TOAX0/IbI M PEIICHHS, CTABUTH IPOOJIEMBI 1
3aJ1a4M, JOMYCKAIOILUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(MOpMALUU (TEKCTE y4eOHOro Mocodusi, Hay4Ho-
MOMYJISIPHOM JTUTepaType, OMOIOTUYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B MlHTEpHETE), aHATM3UPOBATh HH(POPMALIUIO PA3THMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHUECKU
OLICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3IUYHble METOJbl MPU TOUCKE U OoTOOope
Oounosornueckoi nHpopMalu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YIeOHBIX 3a7a4;

npuoOOpeTaTh OMBIT  HCIOJB30BAaHUS WHPOPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAalbHYO  (OopMy  MpeicTaBieHUS  OHMOJIIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJUIbL, PUCYHKHU U IPYTOE€);

WCIIOIb30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpEACTBa Mpu paboTe C OHOJIOTHYECKON
uH(popMalvel: MNPUMEHATh XUMHYECKHe, (U3NYECKUe W MaTeMaTH4YeCKHe 3HAKH W CHMBOJIBI,
dopmynbl, aOOpeBHaTypy, HOMEHKIATypy, MCIOJIb30BaTh M  INPeoOpa3oBbIBaTH  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJITHOCTH;

BJIa/IETh HAaBBIKAMU PACIIO3HABAHMS U 3allUThl UH(pOpManuu, HHPOPMALMOHHON OE30MacCHOCTH
JTUYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMMU:

1) obO1menmue:

OCYILIECTBIISATh KOMMYHHKAIMU BO BCEX cdepax KHU3HU, aKTUBHO Y4acTBOBATH B JIMAJIOre WU
JMCKYCCHM TIO CYIIECTBY 0OCYKIAaeMoil TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BHICKA3BIBATH CYXKJICHUS
OTHOCUTEJIFHO BBINIOJHEHUSI Tpe/jiaraeMoil 3ajau, Y4YMThIBaTb MHTEPEChl M COTJIACOBAaHHOCTD
MO3UIHMN APYTHX YIACTHUKOB THAIIOTA HITH TUCKYCCHUH);

pacrno3HaBaTh HEBEpOaJbHBIE CPEJCTBA OOIIEHUS, MOHUMATh 3HAYEHUE COLMAJBbHBIX 3HAKOB,
MPEANOChIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlMi, yMETb CMsT4aTh KOH(DIUKTHI U BECTU
IIEPETOBOPBL;



BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUs IPYTUX
JIOACH, TPOSIBIATH YBAXKHUTEIBHOE OTHOIIEHHE K COOECEeIHUKY M B KOPPEKTHOH Qopme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeIbHOCTh:

MOHMMAaTh ¥ HCHOJb30BATh IPEHMYIIECTBA KOMAHIHOW M HWHIMBUAYAIBHOH pPabOTHI TpU
peneHr ONOIOTHYECKOM MPoOIeMbl, 0O0CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIOBBIX (HOpM
B3aUMOJICHCTBUS IIPU PELICHNH Y4eOHOM 3a1auH;

BbIOMpPAaTh TEMAaTHUKy U METOJbl COBMECTHBIX JEMCTBUH € y4y€TOM OOLIMX HHTEPECOB MU
BO3MOYKHOCTEH Ka)KI0T0 WIeHA KOJUIEKTHUBA;

MIPUHUMATD LIEJH COBMECTHOM JIEATENBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATh JICHCTBUS 110
e€ NOCTM)KEHUIO: COCTaBJIATH IUIaH ACUCTBUM, paclpelnesiTe posid ¢ y4ETOM MHEHUH YYacTHUKOB,
00CyX1aTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJAa M KaKIOI'0 YYaCTHHKA KOMAaH/bI B OOIIUI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBbIE IPOEKTHI, OLICHWBAaTh WJEU C IMO3ULMHU HOBU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE IMOBEACHUE B PA3IUYHBIX CHTYaLUSAX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OsiajieHNe YHUBEPCAJIBHBIMH PeryissTHBHBIMH el CTBUAMU:

1) camoopranu3anus:

WCIIOJIH30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBISIBICHUS MTPOOJIEM M MX PEICHHS B )KU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHHMM LIEJIEBbIE M CMBICIOBbIE YCTAHOBKHM B CBOMX
JNEUCTBUSAX M IIOCTYNKaX IO OTHOLIEHUIO K JKMBOM MpPUPOJE, CBOEMY 3/I0pPOBBI0 U 3/10POBBIO
OKpYKaroIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MIO3HABATEIBHYIO JeSITEIbHOCTD, BBISIBISITH MTPOOJIEMBI, CTABUTH
1 GOpMyIHPOBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTeNbHON AEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHIH;

JieNiaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO INMHPOKOW JPYIUIMH B pa3HBIX 001acTsIX
3HaHUi, NOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHTYalldsIM, BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJIaJIeTh HABBIKAMU TO3HABATENbHOU pe(IeKCHMM KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUH M
MBICIIMTENBHBIX MPOIECCOB, UX PE3YyIbTaTOB U OCHOBAaHMM, MCIOJIb30BaTh NMPUEMBI pedieKCUn s
OLIEHKU CHTYaIllH, BHIOOpA BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTHBBI U APT'YMEHTHI IPYTUX MIPH aHAJIM3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHATHE cedsi U IPYTHUX:

MPUHUMATH €05, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;



MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YNIbTATOB IEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbraThl OcBoeHus mporpamMmbel COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue uist ydeOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI AEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U NPEoOpa30BaHUIO 3HAHUMN, BUbI 1€ATEIbHOCTH
10 TMOJIYYEHHUI0 HOBOI'O 3HAHMS U MPUMEHEHUIO 3HAHUHN B Pa3IM4YHbIX YYEOHBIX CUTYalMsIX, a TAKXKeE B
peanbHBIX KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ OMoiorueid. B mporpamme npeaMeTHbIe pe3yabTaThl
MPEJCTABIICHbI 110 T0JIaM 00y4eHUsI.

[IpenmeTHble pe3yabTaThl OCBOEHMs ydeOHoOro mnpeamera «buosnorus» ¢ 10 knacce nonKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MeCT€ W pOJM OHOJOTMM B CHCTEME HAYYHOTO 3HAHHSA
€CTeCTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U
HAayYHOI'O MHPOBO33PEHHUsS, O BKJIAJE POCCUHUCKHUX M 3apyOekHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruy, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBaTh COJECpKAHHWE OWMOJIOTUYECKUX TEPMHHOB W TIOHSTHHA: >KU3HB, KIIETKA,
OpranusmM, Meradoiau3M (O0OMEH BEUIECTB M IPEBpAIICHHME HHEPrUH), TOMEOocTa3 (CaMOperyJsuus),
YPOBHEBasi OpraHM3alLUs )KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHUE (PENPOLYKIIMs), HACIEACTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHE U3JaraTh OHWOJOTWYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHAa,
[EHTpaJIbHAs JoTMa MOJIEKYJsipHOU Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
U y4deHus (0 LEHTpax MHOrooOpasus M NMPOUCXOXKIECHUS KylIbTypHbIX pacteHuil H. V. Basuinosa),
OIpeJIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIIAJIETh METOJJaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOJCHNE U OMUCAHNE KUBBIX
CHCTEM, TPOLIECCOB W SIBJICHWW, OpTaHU3allMsi W TPOBEIACHHWE OHMOJOTUYECKOTO JKCIIEPHUMEHTA,
BBIJIBUKEHHE THIIOTE3bl, BBIIBICHNUE 3aBUCUMOCTH MEXAY HCCIeyeMbIMH BETMYMHAMH, OOBbsICHEHUE
MOJTyYEHHBIX PE3y/IbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUN M 3aKOHOB, YMEHHE JI€JIaTh
BBIBOJIbl HA OCHOBaHHHY TOJTYYECHHBIX PE3yJbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE NPU3HAKH BHPYCOB, KIETOK IPOKAPHOT W DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEUIECTB U
NpEeBpallleHUs] PHEPTUu B KJETKe, (POTOCHMHTE3a, IJIACTUYECKOIO U DHEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOAOTBOPEHHS, PAa3MHOXKCHUS, WHIWBUAYAJIBHOTO pa3BUTHUS
opraHusma (OHTOTEHE3);

yMEHUE MpPHUMEHSATh MOJY4YEHHbIE 3HAHHUS A OOBSCHEHHsS OMOJOTMYECKUX IPOLIECCOB U
SABJICHUM, JUISI TPUHATHS MPAKTUYECKUX PELICHUH B MOBCEJHEBHOH >KM3HU C LENbi0 OOecreyeHus
0€30MacHOCTH CBOETO 37I0POBBSI U 3/10POBbS OKPY)KAIOIINX JIFOJICH, COONIOCHUS HOPM T'PaMOTHOTO
MOBEJICHUSI B OKPYXKAIOIIEH NPUPOJHON cpene, IMOHMMaHUE HEOOXOIUMOCTH MCIIONBb30BaHUS
JOCTHKEHUH COBPEMEHHOM OMOJI0THH M OMOTEXHOJOTHH [T palliOHAIBHOTO MPUPOAOIOIb30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbIe TeHETUYECKHE 3a1a4yll Ha MOHO- U TUTUOPUAHOE CKpELIMBaHMUE,
CIICTITICHHOE HACJIeJIOBaHUE, COCTABIISITh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS UTS TPEICKa3aHus
HaCJIIOBaHMsI TPH3HAKOB y OPTaHU3MOB;

YMEHHUE BBITIOIHATH J1JAOOpaTOpHBIE M MPAaKTUUYECKUE PabOThI, COOIIOATh MpaBUiia MpU padboTe C
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;



YMEHUE KPUTUYECKHM OLEHMBAThb M MHTEPIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOTO
CoZIep KaHusl, BKIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEACTBAa MAaCCOBOM
nHpOpMaINY, HAYYHO-TIONYJISIPHBIE MaTepUabl), STUYECKUE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
OHoJ0ruy, MeAULMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE M YCTHBIE COOOIEHHs, 0000111ast OMOJIOrMUECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOIH30BATh NOHATHIHBIN anmapaT OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» ¢ 11 kaacce ROIKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MecCT€ M pOJM OMOJIOTMM B CHUCTEME HAYYHOIO 3HAHMS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX M 3apyOekKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosioruy, QyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUls PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJEpKAHUE OMOJIOIMYECKHMX TEPMUHOB M IOHATUN: BUJ, MOMYJIALUS,
reHO(OH/I, IBOJIOIMS, ABIKYIIHE CHIIBI ((aKTOPHI) ABOJIOLUH, HNPUCHOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUE, PKOJOTHYECKHE (aKTOPBI, SKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIyLEHTHI,
LeNH MUTaHus, 3KOJIOrHyecKas nupaMmuaa, ouoreoueHos, onocdepa;

yMEHHUEe u3jaraTb Ouosoruyeckue Teopun (3BosroruoHHas teopus Y. JlapBuHa, CUHTETHUYECKas
TEOpHsl HBOJIIOLINN), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabliiieBoro cxoactsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBieHud W myred spomoruu A. H. CesepmoBa, yuenus o Owocdepe B. U.
Bepnaznckoro), onpeaensTh IpaHUIbl UX IPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHE BJaJleTh METOJaMHU HAy4YHOT'O MO3HAaHUS B OMOJIOTMU: HAOIIOACHNUE U ONUCAHUE KUBBIX
CHCTEM, TMPOLECCOB W SIBICHWW, OpraHU3allsi W MPOBEACHHE OMOJIIOTMYECKOTO OSKCIIEPHMEHTA,
BBIJIBUKCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTH MEXIY HCCIIEIYeMbIMH BETMYMHAMHE, OOBsSCHEHNE
MIOJyYEHHBIX PE3y/IbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUI M 3aKOHOB, YMEHHE JI€JIaTh
BBIBO/Ibl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJbTaToB;

YMEHHE BBIJICNATh CYIIECTBEHHBIC IMPHU3HAKK CTPOCHUS OHMOJIOTHYECKUX OOBEKTOB: BHUJOB,
MOTYJISIIIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTEOIIEHO30B M YKOCHCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACIEACTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHJI000pa30oBaHMA,
MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB, JEHUCTBHUS 3KOJOIMUYECKMX (DaKTOpOB Ha OpraHu3Mbl, IepeHoca
BEIIECTB W IIOTOKA JHEPTHMH B JIKOCHUCTEMaX, AHTPOIOTCHHBIX W3MEHEHHH B JKOCHUCTEMaxX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOTEOXMMHUYECKIX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSATh MOJY4YEHHbIE 3HAHHUS A OOBSCHEHHsS OHOJOTMUECKUX IPOLIECCOB U
SBJICHUM, JUISI TPUHATHS MPAKTUYECKUX PEUICHUH B IMOBCETHEBHOM JXU3HHM C LENbI0 OOeCledYeHus
0€30MaCHOCTH CBOETO 370POBBSI M 3JI0POBBSI OKPY)KAIOILINX JIFOJIEH, COONIOIEHHSI HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYKAaIOIIeH NPUPOJHON cpene, MOHMMaHUE HEOOXOIUMOCTH HCIIONb30BaHUS
JOCTHKEHUM COBPEMEHHOM OMOJI0THHU AJIS pallMOHAILHOTO IPHUPOIOIIONB30BaAHHUS;

YMEHHUE pelaTh JIeMeHTapHble OMOJOTMUECKUE 3a/1aul, COCTABIATh CXEMbI IEPEHOCA BEILECTB
Y DHEPrUH B dKOCUCTeMaXx (1IenH MUTaHUs);

YMEHHE BBINOJIHATDH JaOOpaTOpHbIE U MpaKTHUeCKrue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KpPUTHYECKHM OLEHMBATh M HWHTEPHPETHPOBATh HHPOPMALUIO OHOIOTHYECKOTO
COZIep KaHusl, BKIFOYAIONIYIO IICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBa MAaCCOBOM
uH(pOpMallUK, Hay4YHO-TIONMYJSPHBIE MaTepuaibl), paccMaTpuBaTh TIJ00albHBIE HSKOJIOTHYECKHE
po0JIeMBbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHs, 000011ast OMOJIOTHUECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPaMOTHO MCIIOIH30BATh TOHATHIHBIN ammapar OMOoJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEESTENEHOCTE IIETKH 0 https://m.eds00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubanorexa [JOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepetioe Bpes L https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
7 Yrinesonsl. JIunuas: 1 bubmmorexa LOK

https://m.edso00.ru/863e6870
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bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 O6men Bemects wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKa KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3s Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie popmbI )KU3HU — bubmuorexa [JOK
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BUPYCHI

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

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [HOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'eneruka nona. HacnenoBanue bubmuoreka [JOK
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IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HN3smenuuBocth. HenacnencrseHuas
U3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3ohuisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»
bubmuorexa [JOK
30 Perieritia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh 1 1
U3MEHYHBOCTH OPTaHU3MOB)
bu6mmoreka [JOK
32 Ceeiuis Kak Hayka i poLece L https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKITUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexka [JOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buonorwust, 10 knace / [Taceunnk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /ITox pen.
[Taceunuka B.B., Aximoneproe odmiectBo «M3narensctBo «lIpocBemnienne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

buonorus. 10—11 kmaccel. bazoBeiii ypoBeHs. I[loypounsie pazpaboTku.: y4ued. mocodue
it obmeodpasosart. opranusanmii / B. B. [laceunuk, I'. I'. [lIsenos, T. M. Edpumosa. — 2-
€ u31., crep. — Mocksa : [Ipocsemienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bubmuoreka [JOK

https://m.edsoo.ru/




