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MNOACHUTEJIBHAS 3AIINCKA

[lpu pa3paboTke MporpaMMbl 1O OHOJOTHH TEOPETHUYECKYIO OCHOBY JUISL OIPEIESIICHUS
NOJIX0/0B K (DOPMHUPOBAHUIO COZAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBUiIM:
koHuenryanbHbie TonokeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0UMX HEeNsIX M MPUHIMIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(rke OUOIOoTHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPUPOJBI M OOECIIEYEHHU CYIIECTBOBAHHUS YEIOBEYECKOTO
oOuiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPE/IeIeHbl OCHOBHbBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma mo Guosioruu 1aéT mMpencTaBiIeHue O EesIX, 00 00Iel cTpaTerun 00y4deHus,
BOCIIUTAaHUSI M PaA3BUTUS OOYyYarOIUMXCS CpeACcTBaMH ydeOHOro mnpenmera «buomorusy,
onpezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpYy, pacupeleseHue Io
paszenaMm W TeMaM, PEeKOMEHAYEMYIO IMOCIEIOBAaTEIbHOCTh M3YyYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKA 00pa30BaTENIbHOIO IMpoIliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarOUIIXCsl.

B nporpamme mo OHONOTMU TakKe YYMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yinbTaTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOr0 00pa30BaHUsl.

B mporpamme mo 6uonoruu (10—11 kmaccel, 6a30BBIi ypOBEHb) peaanu30BaH MPUHITUI
IPEEMCTBEHHOCTH B HW3Yy4YeHUHM Ouonoruu, Omaromaps dYeMy B HEW NpocMaTpUBacTCA
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIM  JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHUS,
OpeJCTaBICHUH O 37A0pOBOM o00pa3e KM3HM U OEpeXHbIM OTHOILIEHHEM K OKpYyKarolien
npuponHoii cpene. IlosToMy Hapsiay ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TaKkKe
3HAaHUU O CTPOCHHH >KHUBBIX CHCTEM Pa3HOT0 PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YAENEeHO BHUMAaHHE WCIOJIB30BAHUIO TOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KU3HU AJIS1 pEHICHUS MPUKIAAHBIX 3a7a4, B TOM YHCIe: TPOQUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUK  4YeJOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUSA,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHHS B OKPYXKAIOIIeH MPHUPOIHOI cpele,
aHaM3a BIMSHUS XO3SHCTBEHHOHM JEATEIBPHOCTH 4YEIOBEKAa Ha COCTOSHHE MPHPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTU Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUCHHsI YCIOBUH UIs pEeIIeHUs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJIBFHOTO OMOJIOrMYecKoro o0pa3oBaHus, KOTOpas Mpeanosaraet
dopmupoBaHUE y O0YYarOIUXCS CIOCOOHOCTH AJaNTHPOBAThCI K M3MEHEHUSM JIHHAMHUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus 3aHMMaeT BakHOe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHe Yy OOy4arOIIMXCs NPEACTaBICHUN O HAyYHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HaHHUSI O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBHS MJIS: IO3HAHHUS 3aKOHOB >KMBOM IPHUPOJIBI,
¢dopMupoBaHus (YHKIMOHAIBHOW TIPaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro oOpasa
AKHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHue OWOJIOTHST HMMEET TAaKKe [UIS pEIICHHS BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, coluanu3anuu odyyaromuxcs. M3yyenne
onosoruu obecrieunBaeT YCIIOBHS TSt (dhopmMupoBaHHS HWHTEIICKTYaTbHBIX,
KOMMYHHKAITIOHHBIX U MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYpHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHWUHU C TMPENCTABICHUSMH W3 JIPYTUX YYEOHBIX NPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. HasBaHHBIC MONOKEHHS O TIPETHA3HAYCHUHN YIeOHOTO
npeamera «BUONOTHS» COCTaBWIM OCHOBY JUISL OMNpENENIeHHs MOIXOAOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHUs, IPEACTABICHHOr0 B IPOrpaMmMe 1o OHOJIOTHH.

OT60p conepxkanusi yueOHOTO mpeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECCTBIEH C
HO3ULUN KYJIBTYpOCOOOpPa3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM OOYYarOIIUECs TOJKHbI
OCBOWTH 3HAHHS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIICH KYIBTYpHI, OTMPEACIISIOIINe



aJIeKBaTHOE TIOBEJIEHUE 4YeJIOBEKa B OKpY’Kalolllell MpUpOAHON cpene, BocTpeOOBaHHBIE B
MIOBCEHEBHOM JKM3HU M MpaKTU4ecKoil aesrenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIe CIy>KaT OCHOBOM i  (popMHUpOBaHUS
MIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHEHTAIHUAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3aIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COJEpKaHUS y4eOHOro Marepuara B TporpaMmMe Mo OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSAX
J)KUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLNUU. B COOTBETCTBUM C ITUM B
CTpYKType ydeOHoro npeamera «buomnorus» BBIIEIEHBI CIENYIOIINE COJIepKaTelbHbIe TUHUU:
«buonorus kak Hayka. MeTosibl HAy4HOro no3HaHus», «KieTka kak Onoiornyeckas CUCTEMay,
«Opranusm Kak Ouosoruyeckas cuctemay, «CuctemMa U MHOroo0pasue OpraHHuecKoro MUpay,
«OBOJIIOLINS KUBOM MPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

[lenp u3ydenus ydeOHOro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPTraHU3allMM KHUBBIX CHUCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHUI HUCIONIb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JIEHCTBUI B
OTHOIIECHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEIYIOIUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIIaX, CIYKaIllMX OCHOBOH uisi (hOpMHpPOBAHHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAAaX HAy4yHOIO MO3HAHUf,
CTPOCHUHU, MHOT000pa3sHMH M OCOOCHHOCTSIX MXHMBBIX CHCTEM pa3HOTO YPOBHSI OpraHH3allHH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHue Yy OOyYaroIIMXCsl IMO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH B Mpoliecce aHaau3a JaHHbIX O MYTSIX pa3BUTHs B OMOJIOTMM HAYYHBIX B3IJISOB,
U U OIXO00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUH;

CTaHOBJIEHHE Y oOydamomuxcs oOmeld KyJabTypbl, (QYHKIHMOHAIBHOM I'paMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLIEHUBATh SBJICHUS OKPYXKAIOIIETr0 MHUpa >KUBOM MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOTYYCHHBIX IPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHue y OOyYarOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMYECKUX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIUHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTU ITO3HAHHs YEOBEKOM >KMBOM IPHPOJIBL,
HE00X0IUMOCTH Oepe’KHOr0 OTHOIICHUS K HEH, COOIIOEHUS ITUUECKUX HOPM IIPU MIPOBEIECHUUN
OMOJIOTNYECKUX MCCIIEJOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TOBBIIMIEHUSI YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM >XU3HU JJIS OLEHKHU
HOCJEICTBUM CBOEH JAEATENIbHOCTU 110 OTHOIICHUIO K OKpY)Karollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obuiero oopasosanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABJIIETCS 00s3aTENbHBIM Y4E€OHBIM IPEIMETOM, BXOSIIMM B COCTaB IpEeIMETHOW olnactu
«EcTecTBEHHO-Hay4YHBIE TPEIMETHI.

Jnst m3ydenusi Ononoruy Ha 6a30BOM YPOBHE CPEIHET0 00IIero 00pa3oBaHUsS OTBOJAUTCS
68 dacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buonorns kak Hayka.

buonorus xak Hayka. CBs3b OHMOJIOTMHM C OOLIECTBEHHBIMH, TEXHMUYECKMMH U JPYTUMHU
€CTeCTBEHHBIMH HaykaMmu, (uiocodueit, 3THKOH, 3CTeTHKOil U mpaBoMm. Poms Ouonoruu B
(bopMHUpPOBaHUK COBPEMEHHON HAy4YHOW KapTHUHBI MuUpa. CucTemMa OMOJOTUYECKUX HAYK.

MeTto/1bl TO3HAHUS KUBOM NMPUPOABI (HaOII0IEHNE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
KJaccuukanms, MOJAETMPOBaHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoncTpanum:

IToptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOoIbI TO3HAHUS JKUBOW TPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

[Ipaktuyeckass pabdora Ne 1. «Vcmonp3oBaHWEe pPA3IMYHBIX METOJIOB MPU H3YYCHUHU
OHOJOTHYECKIX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbI H UX OPraHU3aIUA.

JXuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus: Ouosnoruu. OTIMYUe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CpoiictBa OmocucTeM M HX pazHooOpazue. YPOBHM OpraHM3alUU OHMOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJALHNOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hEPHBIA.

JdemoncTpanum:

Tabmuublt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU OpraHU3aIlMU KHUBOK
IIPUPOJBI».

O6opynoBanue: moaens Mosiekyinsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIIETKH. XUMHYECKHUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMK BOJABl M MUHEpPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHne 6e1koB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. Hezamenumbie
U 3aMEHHMMblE€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TepBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUUHAS CTPYKTypa). XHUMUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuupel.  Otminuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBoasl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30KCHpr003a), Aucaxapu sl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTiosio3a). buonorumdeckue QyHKIUN
YIJIEBOJOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne um ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kierke. Kiierounass Tteopus — mpUMep B3aWUMOJCHCTBUA HAECH U
(akTOB B HAYYHOM ITO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. O0uye Npu3HaKky KJIETOK: 3aMKHYyTas HapyxKHasl
memOpaHna, mosiekynbl JIHK kak reneTuueckuii anmapar, CucTeMa CHHTE3a OeJka.

Tunsl KIETOK: d3yKapuoTHdeckas M IpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kietku. Kiierounas crenka 6axtepuii. CTpoeHne 3yKapHOTHUECKOW KIIETKH.
OcHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.



[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, WX (PYHKIIHU.
[Tnazmatnueckass memOpana, e€ cBoiictBa M ¢QyHkuuu. lluromnmazma u e€ OpraHoOM[IBI
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPUH, MiacTUibl. lIpomcxoxneHrne MUTOXOHAPUA U IIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKHU. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

Snpo — perynaropHslid 1ieHTp KiIeTku. CTpoeHue siapa: siaepHas 000J049Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lnelinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XUMHYECKHX DJIEMEHTOB B  HEXHUBOW MPHUPOJIEY,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOM ITPUPOJIE.

Tabmuer u cxembl: «llepuomuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTe3 Oenka», «CTpoeHue MoJeKkyisl Oenka», «CtpoeHue pepmenTay,
«HyxneunoBsie kucnotel. [JHK», «Ctpoenne monexkynsl ATO», «CTpoeHre 3yKapuoTHYECKOM
KieTkn», «CTpoeHue >KUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAb», «JIMnuash».

OO0opynoBaHue: CBETOBOW MHKPOCKOI, O0OpyAOBaHWE IJIsi MPOBENCHUS HAOIIOIACHHUIA,
U3MEPEHM, SKCIEPUMEHTOB, MHUKPOIIpEenapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHast pabora Ne 1. «/3ydyeHHE KaTaIMTHYECKOW aKTUBHOCTH (DEpMEHTOB (HA
pUMepe aMHIIa3bl WA KaTanas3bl)y.

JlaGopatopuast padota Ne 2. «M3yueHue CTpoeHUS KJIETOK pPACTCHHM, >KUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnaparax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeIbHOCTDH KJIETKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMmianus (TUIACTHYECKUH  OOMEH) |
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BEIIECTB U YHEPTUU B MIOHUMAHUHU METa0OIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHsbiii. Pons pepmeHToB B 00MeHE
BELIECTB U ITPEBPALLICHUH JHEPTUU B KIIETKE.

®orocunte3. CperoBas W TeMHOBas (a3el ¢doTocuHTe3a. Peakiuu (orocuHTe3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3upylolue OakTtepun. 3HaYCHHE XEMOCHHTe3a Ul >KU3HU Ha
3emuie.

Ounepreruyeckuii ob6MeH B KieTke. PaciieruieHue  BEIIECTB, BbIICICHHE U
AaKKyMYJINPOBAaHHME SHEPTUU B KJIETKE. DTallbl SHeprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuyHoro cuHresa. leHermdeckas unpopmanus u JHK. Peanuzanus
reHeTUYecKoil MHpopMaluu B KieTke. ['eHeTnueckuid Koj U ero cBoMcTBa. TpaHCKpUMIIUS —
matpuunblii cunTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuud. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. Hcropust oTkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS U KU3HEHHOTO ITMKIIa BUPYycoB. bakrepuodaru. bonesnun
pacTeHHii, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycamMu. Bupyc nMMmyHoaedunuTa yenoBeka

(BUY) — Boszoymautens CIIMJla. OOpatHas TpaHCKpPHUIIMA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoncTpanum:

optpetsr: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.
Tabmumpt w  cxembl: «Tunel  mutasmsy, «Merabomusam»,  «MHUTOXOHIPHUSY,
«QHepreTrueckuil oomMen», «Xmoporuact», «dotocunres», «Ctpoenne [JHK», «Ctpoenue u



¢byHKkMoHMpoBaHUe reHa», «CuHre3  Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbld 1wmkia Bupyca CIIMla, Oakrepuodaray,
«Pemmukanms JJHK».

O6opynoBanue: moaenu-anmaukauu «Yasoenue IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHUe KIETKH», Mosienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii 1MWK, WIM JKA3HEHHBIM HHUKI KiIeTKu. MHTepdaza m muto3. Ilpomeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuutesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIC
HaOopsl. Xpomaruael. LluTonornuyeckne OCHOBBI Pa3MHOXKEHHUS W MHJIMBHUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnerkn — muto3. Craaum muto3a. I[lpomecchl, NmpoucxXonsdlIMe Ha Ppas3HbIX
CTaJUsAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MoB: Oecrosioe U monoBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIeJIEHHE HAJIBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiios. Craguu meiosza. [lpoieccsl, mpoucxomsme Ha cTaausx meiioza. I[loBexpenue
XpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIca 1 3HaYEHUE MEH03a.

l'amerorenes — npouecc 0Opa3oBaHMsI MOJOBBIX KIETOK Y KUBOTHBIX. [10s10BBIE XKene3bl:
CEMEHHHUKHU M sSMUHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CIepMaTo30H,
SAUIIEKIIETKa) — clepMaToreHe3 u oBoreHe3d. (COOCHHOCTH CTPOEHUS SIMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBuayanbHOEe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: ApOOJIEHUE, TacTpysIsaius,
opranoreses. IToctamOpruonanbHOEe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHSL: MPSIMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaANN
pa3BUTHSL.

Jdemoncrpanuu:

Tabmuupl u cxembl: «@OpPMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHE Y
IIBETKOBBIX pPAacTeHUi», «BereraTMBHOE pa3MHOXXEHUE pacTeHUi», «JleneHne KIEeTKU
OaxTtepuii», «CTpoeHue MONOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBD», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKOIN, MHUKporpenaparbl «CrnepMaTo30uAbl MIIEKOIMHUTAIOLIET0»,
«Sineknerka mitekonuraroniero», «KapnoknHe3 B KJIETKax KOpelmKa JyKa», MarHuTHas
MoJenb-anmiuKanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble H NpakTH4YecKre padoThbi:

JlaGopatopHas pabota Ne 3. «HabmofeHne MUTO3a B KJIeTKaX KOHYMKA KOpeIllKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabora Ne 4. «l3yyeHHe CTpOEHHS IMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Kcropusi pa3BuTus TreHETHKH. Poiab UUTOIOTMH H
SMOPHOJIOTHN B CTAHOBJICHUH T€HETHKH. Bxiag poccuiickux u 3apyOeXHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIONIOTUYECKUH, LHUTOT€HEeTHYECKUM, MOJEKYISIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnUecKasi CMUMBOJIMKA, UCIIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  INPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eUHO-00pa3usi THOPUIOB TIEPBOTO TToKoyIeHus. [IpaBuiio



JTOMUHUPOBaHUA. 3aKOH paculeluieHuss Npu3HakoB. ['mmore3a uwcrorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurnOpusHoe  CKpelMBaHUWE. 3aKOH  HE3aBUCHUMOIO  HACJIE[OBAaHUS  NPU3HAKOB.
[luToreHeTHUECKUEe OCHOBBI JUTHOPUIHOTO CKPEUIMBaHUA. AHATU3UpPYIOIIEe CKpEUIMBaHUE.
Hcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS ISl ONPE/IETICHNs TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno CHEMJICHHOMY
HaCJIEJOBaHMIO TeHOB. Hapymenue cuenneHus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTUUeCKHne KapThl.

I'enernka mosia. XpoMOCOMHOE OIpeaEeHUE Moida. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBoCTh. Buibl N3MEHYMBOCTU: HEHACIIECTBEHHAs U HacleACTBEHHas. Ponb cpeapl
B HEHACJIEJCTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJU(PHUKALMOHHON H3MEHYHMBOCTH.
BapuauvonHslil ps 1 BapuanvoHHas kpuas. Hopma peaknuun npusHaka. KosmuecTBeHHbIE U
Ka4eCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencreenHnas, i reHoTUNHYECKas, N3MEHUYMBOCTh. KoMOMHATHUBHAs M3MEHUYUBOCTD.
Meiio3 u TmoNIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYUBOCTH. MyTalllOHHAs
u3MeH4nBOCTh. Kiaccudukamuss Myranmii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. YacToTra U
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menunBocty H. 1. BaBunosa.

BHesnepHas HacneICTBEHHOCTb U U3MEHYUBOCTD.

I'eneruka uyenoBeka. Kapuotun dyenmoBeka. OCHOBHBIE METO/ABI TE€HETUKU YENIOBEKA:
IeHEaNOrnYecKui, OJM3HELOBbIN, LHUTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISpHO-
reHeTuyeckuil. COBpEMEHHOE ONpEJeIeHUEe TIEHOTUIIA: IIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIMpOBaHUe, B ToM uucie ¢ nomoiubto ITI[P-ananu3za. HacnenctBeHHble 3a0oneBaHMS
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclHeACTBEHHOM IpPeIpacloiokKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUArHOCTUKU, MPOMUIAKTUKUA U JIEYEHHS] TE€HETUYECKUX
Oone3Held. MeauKO-TeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAULMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKa.

Jdemoncrpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUIHOE CKPEUIMBAHUE W €r0 IUTOTeHETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro IUTOICHETUYECKas OCHOBa», <«3aKOH YHUCTOTHI TaMeT»,
«durubpunnoe ckpemuBanue», «lluTomornueckue OCHOBBI JUTHOPUIAHOIO CKPEIIMBAHUSY,
«Meio3», «B3auMoAeiCTBUE aJUIEIBHBIX T€HOBY, «l €eHeTHYecKue KapThl paCTEHUM, KUBOTHBIX
u 4denmoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBAHMS, CLEIIEHHOTO C IOJIOMY,
«Kapuotunsl 4YenoBeka U KHMBOTHBIX», «Buabsl usMeHunBocTH», «MoaupukamoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-axrtopay, «l'eHeTnka rpymnmn KpoBu», «MyTannoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu Gopmbl KpbUIbEB U OKPAcKu Tena), repoapuit
«I"'opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHnas pabota Ne 5. «M3ydyeHue pe3ysbTaTOB MOHOTMOPUIHOTO U JTUTHUOPUIHOTO
CKpEeLMBaHUA y Ap030(HIIbl HAa TOTOBBIX MUKpOIpenapaTax.

JlaGopatopHast pabota Ne 6. «/3yyeHne MOIU(PHUKAITMOHHON U3MEHYHBOCTH, IOCTPOCHUE
BAPHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTauuid Yy Jpo30QuiIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[IpaxkTuueckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOIECC. 3apOkKIACHUE CeNeKIMU U gomectukanud. Yuenune H. U.
BaBuiioBa 0 IHEHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, NOPOJA, ITAMM.

CoBpeMeHHBIE METOJBI CEICKIIMU. MacCOBBI U WHIANBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIN3KOpoACTBEHHOE CKpEIIMBAHUE — HHOPHUIMHT.
Uucras nuHus. CkpemuBaHue 4YUCThIX JuHUK. [ereposuc, wunam rulOpuaHas cuia.
Heponcreennoe ckpemuBanue — ayrtopuauHr. OtnanéHHas rubpuauzanus U e€  YCHEeXH.
N cKyCCTBEHHBIN MyTareHe3 M IMOJIYyYECHHUE MOJUILIOUI0B. J{OCTHIKEHHUS CEJIEKUHMH PACTEHHI,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib MNpPOU3BOJACTBA. ['€HHAs WHXKEHepHUs. ITallbl CO3JIaHUS
pekomOunanTtHoi JIHK wu Tpancrennsix opranu3moB. Kierounas wmxenepus. Kierounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHul. KiioHupoBaHue BbICOKOMPOIYKTUBHBIX
CETbCKOXO03SHCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE H JTHYeckue mpodiemer. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTAaHU3MEI.

JleMoHCTpanuu:

IToptpersr: H. U. BaBuinos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuiel u cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS M MHOT0o0Opasusi KyJbTYpPHBIX
pacrenuii», «Ilopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzanus», «Paborel akamemmka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

ObopynoBaHue: MYISDKH TUIOIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03SIMCTBEHHBIC PACTEHUSI.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUS CENEeKIMU PACTeHHUU M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUIMYHOE
X035IUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cornacho ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIyMUCs MPOrpaMM CpeIHEro o01ero o0pa3oBaHus: JINYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType IUYHOCTHBIX pPE3yabTAaTOB OCBOCHHUS NpeaMera «buoyorus» BbIIEIEHBI
CICMYIONIME COCTaBISAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHMCKON  TpaKIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CAMOOIPEAEIIEHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JIMYHOCTH Ha OCHOBE KIFOUYEBBIX IIEHHOCTEW M MCTOPHYECKHUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOUIMXCS PYKOBOJICTBOBATHCS B
CBOEM  JEATENBHOCTH  II€HHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAaMH, IPUCYLUIUMH  CHCTEME
OMOJIOTHYECKOTO0 00pa30BaHWs, HaJHMYMe HKOJOTMUYECKOTO IMPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS IpeameTa «buosorus» AOCTUraroTCsl B €IUHCTBE
yueOHOW M BOCIUTATENbHON JEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMHM, IPUHATBIMHA B
oOImIecTBe TMpaBWIaMH M HOPMAaMHU TOBEACHHS M CIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHMUSA,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEH MO3WULIHMM JIMYHOCTH, NMATPUOTHU3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda M CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KyJIbTYpHOMY  HAcClIE€QUI0O U  TpaJulusaM
MHOT'OHAlIMOHAJIBLHOTO Hapoaa Poccuiickoit @enepannu, Ipupoie U OKpYKarollen cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeaMera «bHoaorus» JoKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTHh OOYYalOLIUXCsS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IEHHOCTSM POCCHIMCKOrO0  OOIlecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITEIBHOCTH B IPOLIECCE PEATU3alUUd OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3WUIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KEHHWE 3aKOHa U
IIPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATENbHOCTH MPU CO3JaHUU Y4€OHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpeNeNATh COOCTBEHHYIO MO3MIHIO 110 OTHOLICHHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIbLHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONIEPIKAHNUS;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM JIEATETbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBAa OTBETCTBEHHOCTH mepeln PoauHON, ropaocTu 3a CBOW Kpai, CBOKO
Poauny, cBOM A3BIK U KYJBTYpPY, MPOILJIOE U HACTOAILEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHHE K TNPUPOJHOMY HACIHEAMI0 U TaMSATHUKAM IPUPOIBI,
JoCTHXEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMoJOTUM, MOHUMAaHW 3HAYEeHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTH K CIYXEHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOT0O HApOIa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM DPOJMUTENSAM, CO3AAHMIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS LIEHHOCTeH CeMeWHOI )XKM3HU B COOTBETCTBUU C TPAJULHUSIMU HAapOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHHWE K MHpY, BKIOYAs 3CTETHKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KayecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usudyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArONOTyYHsi:

MOHMMAaHUE U peain3alys 3J0pOBOro u 6e30macHoro oopasa *u3HU (340POBOE MHUTAHUE,
COOJIIO/IEHNE TUTHEHUYECKUX TPaBWI M HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TIPaBUI HMHAUBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUS AIKOTOIs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K aKTUBHOM AESATENBHOCTH TEXHOJIOTMYECKON M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ MHULMHPOBAaTh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBINOJHATH — TaKylo
JIeATEIbHOCTH;

UHTEpEC K pasinyHbIM chepam npodeccuoHaNbHON AESITeIbHOCTH, YMEHHE COBEpPILATh
OCO3HAHHBIH BBIOOp OyayIieii mpodeccuu u peann30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYpBI: MPHOOPETEHHE OMBITA IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKaIOILEel Cpeibl;

OCO3HaHHeE TTI00aTBHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MMyTel HX pelieHus;

CIIOCOOHOCTh UCHOJIb30BaTh NMprUoOpeTaeMble IpU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpHU pelIeHuu MPoOeM, CBS3aHHBIX C PALMOHAIBHBIM MPHUPOAOIOJIBE30BaHUEM (COOII0ICHUE
MpaBWJI TOBEJIEHUS B NMPHUPOJE, HANpPaBICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIMX Bpel OKpY’Karolled MpHpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJIOTHUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALIATh UX;

HaJIU4KMe pPa3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, SKOJOTUYECKON KYJIbTYphl, OMNbITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B



MIO03HABATENBHOW, KOMMYHUKATHBHOW W COIMAIBHOW TpPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH J1eATebHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOIO Ha JMajore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENILCKON KYJIbTYpPbI KaK CPEICTBA B3aMOICHCTBUSA
MEXY JIIOJIbMU U TTO3HAHUS MUPA;

MOHUMaHWEe crenuPuKr OWOJIOTHU KaK HAyKH, OCO3HaHUsA €€ poiid B (OPMHPOBAHHUH
palMOHATIBFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEACTABICHUs 00 OKpYyXKaroIieM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTE! U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJIi COBPEMEHHOW LMBIIM3ALMU: OOeCIeueHus
HOBOTO YPOBHS pa3BUTHs MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II00aNbHBIX
HKOJIOTHYECKUX MPOoOIeM U 00ecTieueH s Iepexoia K YCTOHYMBOMY Pa3BUTHIO, PAIlHOHAIEHOMY
HCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUH OMOJOTMYECKHX 3HAHMH B IEJISX MOBBIIMICHUS OOIIeH
KYJIBTYpPbI, €CTECTBEHHO-HAy4YHOM TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIBHOMN
IpaMOTHOCTH 00y4Jarouuxcs, popMupyemMoi pu U3y4eHUH ONOIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHM, MHCIIOJIb3yeMBbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJB30BaTh IMOJydaeMble 3HAHHS IS aHaIW3a W OOBACHEHHS SBICHUH
OKPYKAIOIIer0o MHUpa M MPOUCXOISAIIMX B HEM H3MEHEHUH, yMEHUE JejaTb O0OOCHOBAaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BATh OHMOJIOTWYECKHE 3HAHUS IS PEHICHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAHME IICHHOCTH HAayYHOU JIEATENIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTUM B COOTBETCTBHUM C >KU3HEHHBIMH
NOTPEOHOCTSAMU.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3ynbTaThl OCBOCHUS y4deOHOro mpeamera «bHoOJOrus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MMPOBO33PEHHS OOYyYAIOIUXCAd MEKAMCUUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHs,
ABJIEHUE, TPOLECC, CUCTEMa, HAayuyHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeoBaHUe, HaONIoeHNe, U3MEpEeHHe, SKCIEPUMEHT M JpPYrux), YHHBEpcalbHbIE
yueOHble JeicTBUs (1I03HaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00eCIeUunBaroe
¢dopmupoBaHue (HYHKIMOHAJIBHONW I'PAMOTHOCTH M COLMAIBHOM KOMIETEHLUUH OO0y4aroluxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4YeOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COLIMAIbHON NTPAKTHKE.

MertarnpeaMeTHbIE pe3ysIbTaThl OCBOEHHsI MPOTpaMMbl CpeIHEro oOIiero odpa3zoBaHUs
JOJIKHBI OTPAXKATh:

OBi1ageHne yHHBEPCAJIbHBIMH YU4eOHBIMH IIO3HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHus), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH MTOHITUSIMH);



OTIPEICNIATh IEIM JIeATEIBbHOCTH, 3a7aBas THapaMeTPbl U KPUTCPUU WX JOCTHIKCHHS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUisi 0ObsACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKICHHUS (MHIYKTHBHBIC, JAE€IyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYITHUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TakkKe MPOTHUBOPEUHMI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITETFHOCTH;

KOOPAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOW AEATENbHOCTH, HaBbIKAMU
paspenieHus mpodieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METO/IOB
pellIeHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIONIb30BaTh PA3JIMYHBIC BUJBI JCSITEILHOCTH IO TOJNYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, MTPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupoOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33/Ja4yd B 00pa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUTATh
TUTNoTe3y €€ pelIeHHs, HaXOIUTh AapTryMEHTBhI JUIS JIOKa3aTelhCTBA CBOHMX YTBEPIKICHUH,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYCHHBIC B XOJI€ PpEHICHHS 3aJadd  pPe3yiIbTaThl, KPHUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OIBIT,

OCYIIECTBIISITh II€JIEHANPABICHHBIM MOUCK TMEpeHOca CPEACTB U CHOCOOOB JEHCTBHS B
pOoQECCHOHAIBHYIO CPENyY;

yMETh TEpPEeHOCUTh 3HAHUS B  T[O3HABATENbHYI0O U  MPAKTUYECKyHD  O0JacTu
KU3HEICATCIIEHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJCH, IPEIJiarath OPWUTHHAIBHBIC ITOAXOABI M PEIICHHS, CTaBUTh
poOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HMH(OpManuu (TEKCTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JIUTEepaTrype, OMOJOTHICCKUX CIIOBApPSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBATh HMH(DOPMAIMIO PA3TMYHBIX BHIOB U GopM
MIPEJICTaBJICHHS, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTH M HEITPOTHBOPECYNBOCTE;

dbopMynupoBaTh 3amMpoChl W NPUMEHATH Pa3jMYHBIE METOABI TPU IOWCKE U OTOOpe
Ouosornueckoil nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 33714,

nprOOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TPEACTABICHUS OHOJIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KauecTBE CpEeACTBa NpHU paboTe ¢ OHOIOTHYeCKOH
uH(pOpMaIyel: MPUMEHITh XUMHUYECKUE, (PU3NYSCKUE W MaTeMaTHYeCKHE 3HAKW W CHMBOJIHI,



dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU ACHCTBUAMMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax >KU3HH, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKA3bIBATh
CY)XKJIEHHSI OTHOCHUTEIIbHO BBINOJHEHUsI TNpeaIaraéMor 3aJadyd, Y4HMTBIBATb HWHTEPECHl U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB JHAJIOTa WIN JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CpelcTBa OOIICHMS, MOHMUMATh 3HAYEHUE COIHAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTyallUi, yMETh CMSIT4aTh KOH(QIUKTHI U
BECTHU [IEPETOBOPBHI;

BJIAJIETh PA3MUYHBIMU CIIOCOOAMU OOILIEHHS M B3aMMOJEHCTBHS, MOHMUMATh HaMEpPEHUS
IPYTUX JIOACH, MPOSBIATh YBAXXUTEILHOE OTHOLICHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHONW W WHAMBUIYATbHONH pabOTHI MpU
pelieHnn OMOJIOTrHYecKOol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHUCTBHS MPH PEIICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATHKy M METOAbl COBMECTHBIX IEHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

INPUHUMATh LEJTU COBMECTHOM JESITEeNbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PaCIpElesATh POJIU C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXKJIOT0 YJacTHHKAa KOMaHJbl B OOLIUI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATHh HAEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

OBiageHne yHHMBepPCAJIbHBIMH PeryJsiTUBHBIMU e CTBUAMM:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HUX pelleHus B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOHMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1I€J€BbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKAaX II0 OTHOLIEHUIO K >KMBOM IPHUPOJE, CBOEMY 3JI0POBBIO U 370POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIBHYIO JESATEILHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B O0Opa30BATEIHHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELICHUS MPOOJIEMbI C YYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuMpsaTh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOHN 3PYIUIIMU B pa3HbIX 001aCTAX
3HAHMIA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATE€IbHOCTH, OLICHHBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMbIX JE€UCTBUN
U MBICIIUTENBHBIX MPOIECCOB, X PE3yJIbTATOB U OCHOBAHUI, UCIIOIB30BaTh MPUEMBI pedieKcun
JUTSL OLICHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrHX:

MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIUH JPYroro 4eIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl 0cBoeHUs mporpammbl COO 1o 6uosornu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CHEIU(pHUUECKUe sl ydeOHOoro mpeamera «buosorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWH, BUIbBI
JESTEIbHOCTH 1O MOJIyYEHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pPEATbHBIX J>KU3HEHHBIX CHUTyallMsX, CBS3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI 10 roJjaM 00yueHHUs..

[IpenmeTHbie pe3ynbTaThl OCBOCHHS YyueOHoOro mnpenmera «buomorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pPa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHUE OMOJOTMYECKUX TEPMUHOB M MOHSATUMN: )KU3Hb, KJIETKA,
opraHusM, Meraboiau3sM (0OOMeH BeIeCTB M  IpEeBpallleHue 3HEpPruu), IoMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIEJCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3jaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
HEeHTpajbHas JOorMa MOJEKyJsipHoW Ouonoruu), 3akoHbl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yueHus (0 eHTpax MHOT0OOpa3us M MPOUCXOKICHNS KyJIbTYpHBIX pacteHuit H. U.
BaBuioBa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAaJIeTh METOJaMH HAYYHOTO TIO3HAHUS B OWOJIOTMH: HAOIIOJICHUE W ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M MPOBEJEHHE OHOJIOrMYECKOro
HKCIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3Y/IbTaTOB;

YMEHHE BBIAEISATH CYHNIECTBEHHBIE NPU3HAKW BHPYCOB, KJIETOK MPOKApHUOT M IYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEUIECTB U
IpEeBpallCHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, IIIACTUYECKOI0 U SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS], PA3MHOXKEHUS, WHIUBUAYAIBHOIO Pa3BUTHUS
opranusma (OHTOI€He3);

YMEHHME MPUMEHSATH MOJIY4YEHHbIE 3HAHUA NIl OOBSCHEHUS OMOJIOTMYECKUX IMPOLIECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHON KHU3HHU C IIeNIbI0 00eCTIeYeHUs
0€30MacHOCTH CBOEro 3JI0pPOBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO TOBEJICHUSI B OKpYXaolleil NpUpOIHON cpeae, MOHMMaHUE HEO0OXOIMMOCTU
HCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTUH AJI palMOHaIbHOIO
IIPUPOIOIOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble TIE€HETUYECKHE 33aJadyd Ha MOHO- M JAUTHOpHIHOE
CKpeIIMBaHKe, CLIETUICHHOE HaClleJ0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpATOpHBbIE M MPAKTUYECKUE paboThl, COOMOAATh MpaBHia MpPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



yYMEHUE KPUTHUYECKH OIICHUBATh M WHTEPIPETHPOBATH HHMOPMAIMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUS W3 Pa3JIMYHBIX HMCTOYHHUKOB (CpEICTBa
MaccoBOM HMH(OpMaLNU, HAYYHO-TIONYJISPHbIE MaTEpUasbl), ITUHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE M YCTHBIC COOOIICHHs, 0000IIas
Ouonornyeckyro HMHGOPMALMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOGHHs YyueOHoro mnpenmera «buomnorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W PONU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacCKpbIBATh CO/IEpKaHNe OMOJIOrMYECKIX TEPMUHOB U MOHATHI: BUJI, TIOMYJISIIINSA,
reHoOH, SBOJIONHMS, JBIXKYIIHME CHIBl ((DaKTOpbI) DBOJIOIUH, HPHCIIOCOOJICHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHME, OSKOJOTUYECKHE (PAKTOPBI, DSKOCHUCTEMA, IMPOJYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIETIH MUTaHMs, SKOJOrHuecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHUE W3/aratb Owonorndeckue Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, uepenoBaHus IinaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yuyeHHs o
ouoctepe B. U. BepHanckoro), onpeaensTs TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO TO3HAHUS B OWOJIOTMH: HAOIIOJICHHWE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUN, OpraHu3alus U TPOBEACHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIBIDKEHUE THUIIOTE3bl, BBIIBICHHUE 3aBUCHMOCTH MEXIY HCCIECTyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAaHUHM TIOJIYYECHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUSI OMOJIOIMYECKHX OOBEKTOB: BUJIOB,
MOMYJISIIAA, TPOJYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U JKOCHUCTEM,
OCOOCHHOCTH  TPOIECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB M OHOTCOXMMHYECKHX IUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH TOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, /IS IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KM3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOEro 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COONMIOJEHUS HOPM
IPaMOTHOTO TOBEJICHUSI B OKpYXaolleil NpUpOIHON cpeae, MOHMMaHUEe HEOOXOIMMOCTU
UCTIOJTb30BaHUS JOCTHKEHUH COBPEMEHHOM onosorun TSt parroHaIBFHOTO
HIPUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIe OMOJOTMYECKHE 3al[aud, COCTABISITH CXEMBI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHHE BBIOJIHATH JJAOOPATOpHbIE U IpaKTHUecKue padoThl, coONI0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHUYECKH OIICHUBATh W WHTEPIPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi HWH(OpMaIMK, HAYIHO-TIOMYJSPHBIE MaTEPHANIbl), PacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THUCHMEHHBIE W YCTHBIE COOOINEHHUs, 00001mas
Omonornyeckyro WHGPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/nn P Konrpoabnusie IIpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bu6nmoreka IIOK
1 b 2 .
MOMOTIDL Kt Hayka 05 https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI M1 UX OpraHU3aNus 1 bubmorexa LIOK
p t https://m.eds00.ru/7f41c292
. bubmuoreka [IOK
3 XVUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
1
4 JKHSHEASATEILHOCTS KICTKH 0 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHUE U MTHAMBUAYAIBbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bubnmorexa LIOK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Korrr Tpax JJIeKTPOHHBbIE
Nen/m  Tema ypoka po.b rudec Aata unpponbie
Bcero HbIe KHe H3YyYCHUSA 06p330BaTeJIbele
pabo pabo pecypcsl
ThbI ThbIl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
05.09.2023 https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MPUPOJIBIL.

2 IIpakTuyeckas padora Ne 1 «/cnons3oBanue 1 05 bub6nuoreka [IOK
Pa3IMYHBIX METOJOB MPHU U3yUYEHUU OUOTOTHUECKUX ' 12.09.2023  https://m.eds00.ru/863e6122
00BEKTOBY

3 buonornueckue cUCTEMBI, TPOLIECCH U UX U3YUYEHHE 1 bubmnorexa LIOK

’ 19.09.2023  https://m.edsoo.ru/863e6564

4 XUMUYECKUH cOCTaB KIETKU. Bosa u MUHEpaIbHbBIE COTH 1 bubmorexa [IOK

' 26.09.2023 = https://m.edso0.ru/863e674e
bu6mmoreka [JOK

° benm. Cocras n crpoenne denkos . 03.10.2023  https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTHYECKUE KaTallu3aToOPHhI.

6 Jladoparopnasi padora Ne 1 «/3y4yeHue KaraauTHYECKON 1 05 bubnuorexa [JOK
aKTUBHOCTH (DepMEHTOB (Ha MpUMEpe aMUIIa3bl UIIH ' 10.10.2023  https://m.eds00.ru/863e6b72
KaTaJsasbl)»

bu6mmoreka [IOK

! Yraesozet. JiumHa . 17.10.2023  https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hyxnentosbie kucnorsl. AT® . 24.10.2023 = https://m.edsoo.ru/863e6d5¢c

9 Ucropus u meToas! nu3ydeHus kietku. Knetounas reopust 1 bubmorexa [IOK

' 07.11.2023  https://m.edsoo.ru/863e6e88
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10 KiteTka kak 1enocTHas )uBasi CUCTeMa 14.11.2023
CTpoeHue 3yKapuoOTHYECKOMN KIIETKHU.

JlabopaTopnasi paGora Ne 2 «3y4yeHue cTpoeHus bubmmorexa [IOK

11 KJIETOK PACTeHH, )KUBOTHBIX, TPUOOB U OaKTepuil Mo 0.5 21.11.2023 https://m.edso00.ru/863e6ff0
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax u ux T https://m.eds00.ru/863e716¢
OTIHCAaHUE»

bubmuoreka [JOK
12 Obmen BemecTs wik MeTabo H3M 28.11.2023  https://m.eds00.ru/863e766¢
N bu6mmoreka [JOK

13 ®orocuHTe3. XeMOCHHTE3. DHEPTeTHUECKU OOMEH. 05.12.2023  https://m.edsoo.ru/863e7¢98

14 KonTposbsHoe TectupoBanue 1o treme «Cocrtas U 1 bubnuorexa [IOK
KU3HEACSITEIBHOCTD KICTKU 12.12.2023  https://m.edsoo.ru/863e7aae
JKuznenHbIi UK kaeTku. Jlenenue knetku. MuTos.

15 JlaGopaTopnasi pa6ora Ne 3 «Ha0roieHrne MuTO32a B 05 bubnuoreka [JOK
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha TOTOBBIX ' 19.12.2023  https://m.edso0.ru/863e7dc4
MUKpoIpenaparax» (BHUA€e0)

16 buocuntes 6enka. Peakius MaTpuyHOTO CHHTE3a bubmiorexa LHOK

] 26.12.2023 = https://m.edsoo.ru/863e796e
bu6mmorexa [IOK

17 Tpancmnpa — Guocumtes benka 09.01.2024  https://m.edsoo.ru/863e796e

18 Hexknerounsie hopmbl )KM3HU — BUPYCHI bubmnorexa LIOK

16.01.2024  https://m.edso0.ru/863e7540
bu6nmnoreka [JOK

19 @opMBI Pa3MHOKEHUS OPTaHU3MOB 23.01.2024 https://m.eds00.ru/863e81b6

o https://m.edsoo.ru/863e831e
. bu6mmorekxa [IOK

20 Metios 30.01.2024  https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK.

21 OmnonorBopenue. JlabopaTopHas padora Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX ' 06.02.2024  https://m.edsoo.ru/863e81b6
MUKpoIpenaparax» (BHAe0 IpOCMOTP)
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bu6mmoreka [JOK

22 HHMBHAYATbHOC PASBHTHE OPTaHH3MOB 1 13.02.2024  https://m.eds00.ru/863¢8436
23 ['eHeTrKa — HayKa O HACJICICTBEHHOCTH U U3MEHYMBOCTH 1 buGmorexa LIOK
20.02.2024 = https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 1 bubnnoreka [JOK
MoHOruOpHIHOE CKPEITUBAHKE 27.02.2024 | https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpeniBaHue. 3aKOH HE3aBUCHMOTO 1 bubnmoreka [JOK
HaCJIeI0BaHUS TPU3HAKOB 05.03.2024  https://m.edsoo.ru/863e89a4
CuernieHHOE HAClIeJJOBaHUE TTPU3HAKOB.

2 JlaboparopHasi padora Ne 5 «/3yueHue pe3ynbTaToB 1 05 bubnunoreka [JOK
MOHOTHOPHUAHOTO U TUTMOPUAHOIO CKPEIIUBAHUS Y ' 12.03.2024  https://m.eds00.ru/863e8c60
Jpo30(hUIIbl Ha TOTOBBIX MUKPOIIpEnapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKkoOB, CHENIIEHHBIX C 1 bubnuoreka [JOK
10JIOM 19.03.2024  https://m.eds00.ru/863e8c60
W3menunBocTh. HenacnencTBeHHass H3MEHYUBOCTb.

28 Jladoparopnasi padora Ne 6. zyuenue 1 05 bubnnoreka [JOK
MOU(PUKAIIMOHHON U3MEHYMBOCTH, TOCTPOCHHE ' 09.04.2024  https://m.edsoo.ru/863e8efe
BAPHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW»

Hacnencrsennas n3MeHYHBOCTE.

29 JlabopaTopnasi pabora Ne 7. «AHanu3 myrauuil y 1 05 bubnuorexa [JOK
Ipo30(uiIbl Ha TOTOBBIX MUKpOTpenaparax» (BUaeo ' 16.04.2024  https://m.edsoo.ru/863e8efe
IPOCMOTD)

bu6mmorexa [IOK

30 T'enernica yenopexa . 23.04.2024 = https://m.edsoo.ru/863e8d78

31 KoHTpoJibHOE TeCTHPOBaHHE TI0 TEME 1
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPraHU3MOBY 07.05.2024

32 Cenekius Kak HayKa M TIpoIecc 1 Bubmiorexa IOK

14.05.2024  https://m.edsoo.ru/863e9214
MeTobl U JOCTUKEHHSI CeJICKIIUU PACTEHUN U JKUBOTHBIX. bubmiorexa LJOK
33 broTrexHomorus Kak oTpaciib MPONU3BO/ICTBA 1 21.05.2024 hilps://m.edsoo.u/863e0714
p p A ) U https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 33 4
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336







YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

buonorust 10-11 knacc A.A.Kamenckuii, E.A. Kpukcynos, B.B.ITaceunuk OOO "[Ipoda”

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://m.edso0.ru/863e6122

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






