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MOSACHUTEJ/IBHASA 3AIIMCKA

IIpu paszpaboTke mporpaMMbl O OHOJOTHH TEOPETHYECKYI0 OCHOBY JUIS OIPENENICHUS IOIXOJ0B K
(dbopMuUpOBaHHIO COAEpKaHUS Y4eOHOro mpeamera «bHOJOrHs» COCTaBWIIM: KOHIENTyanbHble mosoxkeHuss OI'OC
COO o0 B3auMO0OYCIIOBICHHOCTH LIEJICH, COACPKAHUS, PE3YIHTaTOB O0YYCHHS U TPEOOBAHHM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB, TTOJIO)KEHUSI 00 OOLIMX HENsAX M NPUHIHUIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI
cpenHero ooOmiero obOpaszoBanusi B Poccuiickoit denepamuu, a TakkKe TMOJOXKEHHS O crnemuduke OHOJOTHH, €&
3HAYCHWU B TO3HAHWU KMBOM TPUPOABI M OOECIEYEHUH CYIIECTBOBAHUS dYelloBeueckoro oodmiectBa. CoriacHo
HA3BaHHBIM TIOJIOKECHUSM, OTIPEICIICHbI OCHOBHBIEC (DYHKITH MPOTPaMMBI TI0 OMOJIOTHH | €€ CTPYKTYpa.

[IporpamMma mo Owosoruu Haét MPEACTaBICHHE O IENsIX, 00 oOmel crpaTeruu OOYYCeHHs, BOCIUTAHUS H
pa3BuTH OOydaromuxcs cpeacTBamMu ydeOHOro mpenmera «buonorus», ompenenser o0s3aTeNbHOE MPEAMETHOE
COJlepKaHne, €ro CTPYKTYpPY, pachpelefieHHe 0 pasjeliaM W TeMaM, PEKOMEHIYEeMYIO II0CIIe0BATEIbHOCTD
U3ydeHHs y4eOHOro Marepuasa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX  CBSI3€H, JIOTHKH
00pa3zoBaTeNbHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs.

B nporpamme mo OHOJOTMHM TaKKe YUYMTHIBAIOTCS TpPeOOBAaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMEeTHBIM ¥ TPEIMETHBIM pe3ylbTaTaM oOy4eHHss B (OPMUPOBAHMHM OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIbHON JEATENbHOCTH/YUeOHBIX NEHCTBUN 0OO0YYalOmUXCSl MO OCBOCHUIO COJIEp’KaHUs OMOJIOTUYECKOTO
o0OpazoBaHwUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil YpOBEHb) peaqnu30BaH MPUHLUI MPEEMCTBEHHOCTH B
W3yYeHUH OHWOJIOTHH, OJlarojapst 4eMy B HEW MPOCMATPUBACTCS HANPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(bopMHUpOBaHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, [EHHOCTHBIX OPUEHTAIMH JIMYHOCTH, IKOJOTHYECKOTO
MBIIIUICHUS, TIPEICTABICHUI O 3I0POBOM 00pa3e XM3HU M OEpeXHBIM OTHOIICHHEM K OKpPYXKAIOIMIeW MPHPOTHON
cpene. [loaromy Hapsigy ¢ u3ydeHueM 0O0IIEOMOJOTHYECKUX TEOPUM, a TakKe 3HAHUI O CTPOCHHMH >KUBBIX CHCTEM
pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IPOLIECCOB B MporpaMMe MO OHOJIOTUU YIENIEHO
BHUMAaHHE HCIOJB30BAaHUIO MOJIyYEHHBIX 3HAaHUN B MOBCEAHEBHOW KU3HU JJIs PEIICHUS MPUKJIAIHBIX 3a/1a4, B TOM
yucie: NpoGUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN UEIOBEKa, MEAWKO-TEHETHYECKOTO KOHCYIbTUPOBAHMUS,
000CHOBAaHHUS 3KOJIOTHYECKH I11€]1eco00pa3HOro MOBENEHUS B OKPY)KAIOIIEeH MPUPOTHON cpeie, aHalu3a BIMSHUS
XO3SIIICTBEHHON JESTENbHOCTH YEJIOBEKa HAa COCTOSIHHE IMPUPOAHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHE
BHUMAaHHUS K TNPUKIAJHON HaIpaBJICHHOCTH y4eOHOro mnpeamera «buosiorus» mnpoAMKTOBAaHO HEOOXOIUMOCTBHIO
oOecrieueHUs YCIOBUW JUIsl PEUICHHUs OJHOM M3 aKTyaJbHBIX 3a/lad IIKOJBHOTO OMOJIOTMYEcKOTo 00pa3zoBaHUS,
KOTOpas IpezrnoJiaraetT GopMUpoOBaHUE Y 00ydaOIIUXCsl CIIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BaxkHoe Mecto. OHa obecreynBaeT
dbopMupoBaHre y OO0y4aromMXcsl MPEACTAaBICHUN O HAy4YHON KapTHMHE MHpa, paciiupsieT U o0oOmiaeT 3HaHHS O
KUBOU mpupoje, e€ OTIUUUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allMHM U HBOJIIOLMH, CO3AAET YCIOBUS MJIS:
MO3HAHUSL 3aKOHOB KHBOW MpUpPOAbl, (OPMUPOBaHUA (PYHKIMOHAIBHON TPaAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO H
6e30MmacHor0 00pasa >KU3HH, IKOJIOTUYECKOTO MBIIIIEHHUS, IEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJE U YETOBEKY.

Bonpiioe 3naueHre OHOIOTHS UMEET TaKkKe [l PEIIeHUs BOCIUTATEIbHBIX U Pa3BUBAIOIINX 3a/1ay CPEIHETO
oOmiero o0Opa3zoBaHMs, coluanu3anuu oOydaromuxcs. F3ydeHune Ouosoruu oOecmeyuBaeT yCiIOBUS  JUIA
(hopMHUPOBAHUS UHTEIUIEKTYaTbHBIX, KOMMYHUKAIIMOHHBIX U WH(OPMAIIMOHHBIX HaBBIKOB, SCTETUUECKON KYIbTYPHI,
CMOCOOCTBYET HMHTErpali OMOJIOTUYECKUX 3HAHMM C NPEACTaBICHUSMH U3 JPYrux Y4eOHBIX MpPEeIMETOB, B
YacTHOCTH, (U3UKU, XUMUU U reorpadpuu. Ha3BaHHBIE MOJOXKEHHS O NpPEJHA3HAYCHMHM Y4eOHOro mpeaMera
«buonorus» coctaBWIM OCHOBY JUIS OIpENENIEHUs] MOJXOA0B K OTOOPY M CTPYKTYPHUPOBAHHIO €ro COJepKaHus,
IPEJCTAaBICHHOTO B MpOrpamMme 1o OMOJIOTHH.

OTt0op conepxanus y4deOHOro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3HMIHIA
KYJIBTYpOCOOOPa3HOTO IMOJIX0/Aa, B COOTBETCTBMU C KOTOPHIM OOydaroIiuecs JOJDKHBI OCBOMTH 3HAHUS U YMEHUS,
3HaYMMBbIe 17151 GOPMHUPOBAHUS OOLIEeH KyIbTYphl, ONPEEISIONINEe aJJIeKBaTHOE IOBEJCHNE YeJIOBEKa B OKpYXKaroei
IIPUPOJHOM cpejie, BOCTpeOOBaHHbIE B MOBCEAHEBHOM XKHU3HHU M MPaKTHUECKON JesiTenbHoCcTH. Ocoboe MecTo B 3TOM
cHCTEeME 3HAaHMHU 3aHUMAIOT JIEMEHTHI COJIEpXKaHMsI, KOTOPhIE CIIyKaT OCHOBOU /sl (popMUpOBaHMS MpPEICTaBICHUN



O COBPEMEHHOH €CTEeCTBEHHO-HAayYHON KapTHHE MHpa M LEHHOCTHBIX OPUEHTAIMSIX JIMYHOCTH, CIOCOOCTBYIOIIHX
ryMaHHM3aluKd OMOJIOTHYECKOTO 00pa30BaHusI.

CtpykTypHpOBaHHE COJEpKaHHs Y4eOHOro Marepualia B MporpaMmme Mo OHOJOTHH OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYCHHS] 3HAHUN OO0 OTIUYHMTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOIBI, O €€ YpPOBHEBOM
OpraHu3allii W SBOJIOUMU. B COOTBETCTBMH C 3TUM B CTPYKType yueOHOro mpeamera «buoyiorus» BbIIEIEHBI
CIeNyIOLMEe CoJAepKaTelabHble JuHUU: «buonorus kak Hayka. Meronael HaydyHOro mnos3HaHus», «Kinerka kak
Oouosornyeckas cucrema», «OpraHusM Kak Omosioruyeckas cucrema», «CucreMa M MHOTOOOpazue OpraHMYecKOro
MHUPay, « IBOJIIOIHS KUBOW MPUPOIB», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHY.

Lenp nzyuenust yae6Horo npeamera «bronorus» Ha 6a30BOM YpOBHE — OBJaJICHHE 00yUJarOIIUMUCS 3HAHUSIMHU
0 CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHm3alil >KMBBIX CHCTEM pa3HOIO paHra ¥ MpHOOpEeTeHHEe YMEHUH
WCIIOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JCHCTBUM B OTHOIICHHUU OOBEKTOB >KUBOW TMPUPOJABI U PEIICHUS
Pa3IMYHbIX KU3HEHHBIX IPOOIIEM.

Joctmkenue 1end u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypoBHE 00OecreunMBaeTCs
pelIeHneM CIeayoIuX 3a1a4:

OCBOEHHE 00y4YaIOUTUMUCS CUCTEMBI 3HAaHUN O OMOJIOTUYECKUX TEOPUSX, YUEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIOTE3aX, MpaBUiIax, CIyXalluX OCHOBOW Ui (JOPMUPOBAHUS MPEICTaBICHUM O €CTECTBEHHO-HAy4YHOUH KapTHHE
MHpa, 0 METOJaxX Hay4yHOrO MO3HAHUS, CTPOEHUH, MHOTOOOpa3uu U 0COOCHHOCTSX KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHM3aliH, BHIAAIOINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEJOBAaHUSIX B OMOJIOTUH;

¢dbopMupoBaHue y OOy4yaroHIMXCS MO3HABaTENIbHBIX, WHTEUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH B
MpoLiecce aHaJIM3a JaHHBIX O MYTAX Pa3BUTHUSA B OMOJIOTMH HAyYHBIX B3TJISA0B, U U MOAXO0/I0B K U3yYEHHIO KUBBIX
CUCTEM Pa3HOTO YPOBHsI OPraHMU3aALUY;

CTaHOBJIEHHE Yy OOydJaromuxcs oOmel KyabTypbl, (YHKIIMOHAJIBLHOM TI'PaMOTHOCTH, pPa3BUTHE YMEHMM
OOBSCHATH M OIICHUBATh SIBJIEHUS OKPYXAIOIIETO MHpa >KUBOM NPUPOJbl HA OCHOBAHMM 3HAaHUH M OIbITA,
MOJIyYE€HHBIX TPU U3Y4E€HUU OHOJIOTUH;

(dbopMupoBaHHe y 00yJaIONINXCS YMEHUH MIUTIOCTPUPOBATH 3HAUE€HHE OMOIOTMYECKUX 3HAHUIN B IPAKTUYECKOM
JeSITeIbHOCTH YeJIOBEKa, PA3BUTUU COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTHI;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH IIO3HAHMSI YEJIOBEKOM >KMBOW MPHUPOJBI, HEOOXOIUMOCTH
OepeXKHOr0 OTHOIICHUSI K HEel, COOIIOIEHUS] ATUUECKUX HOPM NPU MPOBEACHUN OMOJIOTMYECKUX HCCIeA0BaHMUI;

OCO3HAHHE LEHHOCTH OHOJOrMYEeCKHX 3HAHUU Ui TOBBIILICHUS YPOBHS AKOJOTUYECKON KYyJIbTYpBHI, VIS
(dbopMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW U YMEHUN B TMOBCEIHEBHOM JKM3HM JUISl OLEHKU IOCIEICTBHI CBOEH
NEeSITEIbHOCTH 110 OTHOILICHHUIO K OKpYXalolle cpeie, COOCTBEHHOMY 3/I0pOBbI0, 000CHOBaHUE U COOIIOICHHUE MEp
poUIAKTUKH 3200 ICBAHHA.

B cucreme cpennero ooOmiero oOpaszoBanus «buonorus», usydaemas Ha 0a30BOM YpOBHE, SIBIISIETCA
00s3aTeNnbHBIM y4eOHBIM MPEAMETOM, BXOJSAUIMM B COCTaB MpeaMeTHOH o6nactu «EcTecTBeHHO-Hay4YHbIE
MIPEAMETBD».

s u3ydeHus Oumosorud Ha 0a30BOM ypPOBHE CpeqHero ooiiero obpazoBaHusi oTBoauTCS 68 dacoB: B 10
kiacce — 34 vaca (1 yac B Henmento), B 11 kiracce — 34 yaca (1 yac B Hezeno).



COILEP XAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonoruss kak Hayka. CBsi3b OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHMYECKMMH U JPYTUMH €CTECTBEHHBIMHU
Haykamu, Quiaocodue, 3TUKOH, 3CTETUKONW M mpaBoM. Ponbs Ouonoruu B GOpMHPOBAHUU COBPEMEHHOM HAy4YHOM
KapTUHBI Mupa. CucreMa OMOJIOrMYECKUX HaYK.

Metoapl MO3HAHUS KUBOM HPUPOIBI (HAONIOJEHHUE, SKCIEPUMEHT, ONMHCAHHE, W3MEPEHUE, KIACCHU(pHUKAINA,
MOJEIUPOBAaHUE, CTATUCTHYECKAs 00pabOTKa JTaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, /[x. Yorcon u @. Kpuk.

Tabmuuer u cxembl: «MeToAbI TO3HAHUS KUBOK TPHUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktudeckas padora Ne 1. «Mcnonp30BaHue Pa3TMYHBIX METOJIOB ITPHU W3YYSCHUH OMOJIOTHYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHMCTEMBI) Kak MpeaMeT wu3ydeHuss Ouonoruu. OTIMYUE JKUBBIX CHUCTEM OT
HEOPraHW4YeCKON IPUPOIBI.

CpoiicTBa 6MocHcTEM M MX pa3HOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM: MOJEKYJSPHBIN, KIETOYHbIH,
TKaHEBbIN, OPraHU3MEHHBIN, TIOMYJISIITIOHHO-BU0BOM, SKOCUCTEMHBIN (OMOTEOIICHOTUYECKUI ), OMOC(EPHBIH.

JdemoncTpauunu:

Tabmuib! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, « Y POBHH OPraHU3AIUN KUBOW TTPUPOIBD).

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMn4ecKkuii cOCTaB U CTPOEHHE KJIETKH.

XWUMUYECKUH COCTAaB KIETKA. XUMHUYECKUE DJIEMEHTBI: MaKpOXJIEMEHThl, MHUKpOdJIeMeHTh. Boma wu
MUHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpaIbHBIX BellecTB B kKieTke. [loanep:kanne ocMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHne OenKOB. AMHWHOKHCIOTBI — MOHOMEpPHI OenkoB. HezameHMMBIE M 3aMEHUMBIE
AMUHOKHCIIOTHl. AMHUHOKHCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBON MOJIEKY/bl (IEpBUYHAS, BTOPUYHAS,
TpETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBa OenkoB. bronornueckne GyHKIuM OCITKOB.

®epMeHThl — Ouosornueckue Katanuzaropbl. CTpoeHue QepMeHTa: axkTHUBHBIA WEHTp, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunbsl. OTnnunst pepMeHTOB OT HEOPraHUYECKHX KaTalu3aToOpOB.

VYrieBoapl: MoHOcaxapuabl (TJIFOKO3a, pubo3a W Je30Kcupubo03a), aucaxapuapl (caxaposa, JIaKTo3a) |
MoJIMcaxapuabl (Kpaxmall, TIIMKOTreH, 1eJUTi0J103a). buonornueckue GyHKIMU YTIEBOAOB.

Jlunuael: Tpurauuepuabl, Gochomunuasl, crepounsl. I'uapodunbHo-ruapodoOHbIie cBolicTBa. bronoruueckue
¢byskuuy munuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB U JIMMIUJOB KaK HICTOYHUKOB SHEPTHUU.

Hykneunosbie kucnotsl: JJHK u PHK. Hykneotunbl — MOHOMEpHI HYKJIEHMHOBBIX KHCIOT. CTpoeHuE U
¢byukuun JJHK. Crpoenne u ¢pynkuuu PHK. Buast PHK. AT®: crpoenue u ¢pyHkuuu.

HuTonorus — Hayka o kieTke. Kierouynas Teopuss — mpuMep B3aUMOJEUCTBUA UIEH U (PaKkTOB B HAYYHOM
MO3HAaHUU. MeTobl U3y4eHUS KIIETKH.

Knerka kak menoctHas skuBas cucrema. OOmmMe NpU3HAKKM KJIETOK: 3aMKHYyTas HapyKHas MeMOpaHa,
mouekynbl JIHK xak renernuyeckuit anmapart, cuctemMa CMHTe3a OeJka.

Tumnsl kIeTOK: dyKapHoTHYecKass U MpokaproTHueckas. OCOOEHHOCTH CTPOEHHUS MPOKAPHOTHUECKON KIIETKH.
Knerounas crenka 6akrepuil. CTpoeHHe 3yKapHOTHUECKOH Ki1eTKu. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOM 1
I'pUOHOI KIIeTKH.

[ToBepXHOCTHBIE CTPYKTYpBhl KJIETOK — KIETOYHAs CTEHKAa, TIMKOKaIuKC, ux (QyHkuuu. Ilnasmaruyeckas
MeMOpaHa, e€ coiicTBa U ¢yHKuuu. Lluromiasma u e€ opranouapl. OnHomeMOpanHble opraHous! kiuetku: JIIC,
annapat ['onpmxu, auzocomsl. [loyaBTOHOMHBIE OpraHOM/IbI KJIETKU: MUTOXOHJpUH, TuiacTuabl. [IpoucxoxaeHue
MUTOXOHAPUH © TacTul. Buael mnactua. HememOpaHHBIE OpraHoubl KIETKU: pUOOCOMBI, KIETOYHBIA IIEHTP,
LEHTPHUOJIU, PECHUYUKH, )KTYTUKU. DYHKIIMU OPTraHOUIOB KIIETKH. BKitoueHus.

Snpo — perynsaropHbslii neHtp kierku. CrpoeHue siapa: saepHas o0o0Jiouka, KapuoIlla3ma, XpOMAaTHH,
SIPBILIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIETKE.

JdemoHcTpaumnu:



IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [lx. Yorcon, ®@. Kpuk, M. Yunkusc, P.
@®pankiul, K. M. bap.

Juarpammsl: «PacripenesieHne XMMHAYECKUX JIEMEHTOB B HEKMBOW IpUpoe», «PacrpeneieHne XuMHUIeCKux
JJIEMEHTOB B )KUBOH IIPUPOICH.

Tabmuuer u cxembl: «llepuoguueckas TaOnuua XUMUYECKHUX 3JIEMEHTOB», «CTpOEHHME MOJEKYJBI BOJBDY,
«buocunres Genka», «CtpoeHue Moiiekyasl Oenka», «Ctpoenue (epmenrtay, «Hykmeunosbie kucnmotsl. JJHK»,
«Ctpoenue mMonekyiasl AT®», «CTpoeHue 3yKapuoTU4ecKou KieTkn», «CTpoeHHne KUBOTHON KIETKW», «CTpoeHue
pacTUTENnbHOU KIeTKn», «CTpoeHHe MpPOKapUOTUYECKON KieTkn», «CTpoeHue sjipa KIETKW», «YTJIEBOIbI»,
«JIunuaeny.

O0opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpyAOBaHUE JUIsi TMPOBEACHUS HAOIMIOACHUN, W3MEPECHH,
SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHbBIX, )KUBOTHBIX U OAKTEpUAIbHBIX KIIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JIaGoparopHnast padota Ne 1. «M3ydyeHne KaTaIuTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha MPHMEpE aMHJIa3bl WU
KaTasasbl)».

Jlabopatopnast pabota Ne 2. «l3ydenuwe cTpoeHUs KIETOK pACTeHUH, >XUBOTHBIX W OakTepuil Tmox
MHUKpPOCKOIIOM Ha FOTOBBIX MUKpOTIpEnaparax v X OIMUCaHHE».

Tema 4. /KuzHenesATeJIbHOCTH KIETKH.

OOMeH BellecTB, WM METa00IU3M. ACCUMUIIAIUS (TUTACTUYECKUT OOMEH) U TUCCUMMIISIIIMS (HEPTeTHYECKUN
0o0MEH) — JBE CTOPOHBI €IWHOTO Tpolecca Merabosm3Ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M JHEPTHH B
MOHUMaHUH MeTaboIn3Ma.

Tunsl oOmeHa BemiecTB: aBTOTpoGHBIM U rerepoTpodublii. Ponb ¢depMmeHTOB B 00OMEHE BEIIECTB U
MIPEBPALEHUH SHEPTUU B KIIETKE.

®orocunre3. CperoBas u TeMHOBas ¢a3pl (oTocuHTe3a. Peaknum dotocunteza. IddeKTHBHOCTH
¢doTocunTe3a. 3HaueHue GOTOCHUHTE3a Ui KU3HU Ha 3emuie. BrnusHue yciaoBuil cpeapl Ha POTOCHHTE3 M CIIOCOOBI
MOBBILIEHUS €T0 MPOJAYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIoIue 0akTeprun. 3HAUCHHE XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie.

DHepreTudeckuii oOMeH B kieTke. Paciienienue BemecTs, BbIIEJICHHE U aKKYMYJIUPOBaHHE SHEPTUU B KIIETKE.
Otamnbl 3HepreTrdeckoro oomena. I'mukonm3. bpokenue m ero Buapl. KucimopomHoe okucieHHE, WU KIETOYHOE
neixanue. OkuciurensHoe dochoprmpoBanue. IHHEKTUBHOCTD SJHEPTETUUECKOTO 0OMEHa.

Peaknun matpuunoro cunrtesa. I'enerndeckas uHpopmanus u JIHK. Peanuzanus renerndyeckoit napopmamnmm
B KJIeTKe. ['eHeTHuecknii Kol u ero cBoicTBa. Tpanckpunius — Matpuunablii cuaTe3 PHK. Tpancnsauus — 6uocunTes
6enka. Dransl TpaHcasauuu. Konuposanue amuHokucnoT. Posb pubocom B GrocunTe3e Oenka.

Hexnerounsie dopmbl xu3Hu — BUpYchl. Mctopus oTkpbitus BupycoB (. M. MBanoBckuii). OcoOeHHOCTH
CTPOEHUS U )KM3HEHHOTO IKJIa BUpYcoB. bakrepuodaru. bonesnn pactenuii, ;)kUBOTHBIX U Y€JIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynozaeduiurta uyenopeka (BIUY) — po3oyaurens CITM/la. OOpaTHas TpaHCKpHIIIKS, peBEpTa3a
u uHTerpasa. [Ipodunakruka pacnpocTpaHeHus] BUPYCHBIX 3a00J1eBaHMil.

JdemMoHcTpanum:

[Toptpetsr: H. K. Koasuos, . . UBanosckuit, K. A. Tumupsses.

Tabmuper u cxembl: «Tumbl nutanus», «Metabonmuam», «MHUTOXOHIPUS», «DHEPreTHUECKUNH OOMEHY,
«Xnopomnacty, «Dotocunres», «Ctpoenue JIHK», «Ctpoenne u ¢yHkmuoHupoBaHue reHa», «Cunres Oenkay,
«'enetnueckuit koa», «Bupyce», «bakrepuodarn», «CrpoeHne u ku3HeHHbIH 1uKn Bupyca CIIN/la,
6akrepuodaray, «Permmxkanus JJTHK».

Ob6opynoBanue: moaenu-ammumkanuu «Yasoenue JJHK u tpanckpunuusy», «buocunres Oenka», «CtpoeHue
KIIETKW», MOZeb cTpykTyps! JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslil 1mki, wnM Sku3HeHHbIM IuKn KieTku. WuHtepdasa um muto3. Ilpouecchl, mpoTtekaromue B
uHTepdasze. Perumkanus — peakuus marpuunoro cunteda /IHK. Crpoenune xpomocom. XpoMOCOMHBIH Habop —
KapuoTUN. JIMMJIOWAHBIM M TalUIOWAHBIA XpOMOCOMHBIE HaOOpbl. Xpomatuabl. LluTonorudyeckue OCHOBBI
Pa3MHOXKEHMS U MHAUBUIYAJILHOTO Pa3BUTHS OPraHU3MOB.

Henenne xinerkn — Muto3. Cramgum murosa. IIpouecchl, nmpoucxoisiiue Ha pasHbIX CTaJuAX MHTO3A.
buonornueckuii cMpICII MUTO3A.

[Iporpammupyemasi ru6eIb KIETKH — alomTO3.



@DopMBI pa3MHOKEHHUSI OPraHU3MOB: 0ecrolioe U moJioBoe. Bupl Oecrmonoro pa3MHOKEHUs: JelIeHUue Ha/lBOE,
[IOYKOBAHHWE OJIHO- W MHOTIOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHUE. VIcKyccTBEHHOE
KJIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUEHHUE JJISl CEJIEKLIUU.

[TooBoe pa3MHOMXKEHHE, €T0 OTIUYHUSA OT OECIOJIOTO.

Meiio3. Crangun meiiosa. [Ipoueccel, npoucxosiue Ha craausx meiosa. [loBeaeHne xpomocom B Meio3e.
Kpoccunrosep. buosiornueckuii CMbICII M 3HAYEHUE MEH03a.

['ameTorene3 — mporecc 00Opa3oBaHUS TOJOBBIX KJIETOK Y JKMBOTHBIX. [l0JIOBBIE jKele3bl: CEMEHHUKH H
suaHuKd. OOpa3oBaHHE W Pa3BUTHE MMOJIOBBIX KIETOK — raMeT (CIepMaro30u, SHIEKIIeTKa) — CIepMAaToreHe3 U
oBoreHe3. OCOOEHHOCTH CTPOEHUS AMLEKIETOK U criepMaro3ouaoB. Omionorsopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (3MOpHOreHe3). DTarbl IMOPHOHATILHOTO
pa3BUTHS Y IO3BOHOYHBIX JKMBOTHBIX: IPOOJICHHE, TacTPYJSALHs, OpraHoreHes. llocTamMOpuoOHAIBHOE pa3BHUTHE.
Tunbel MOCTIMOPHUOHATBLHOTO PpA3BUTHUS: TMpsMOe, HenpsiMmoe (IMYMHOYHOE). BrusHue cpensl Ha pa3BUTHE
Opranu3MoB, (paKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKICHHBIC YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PaCTEHUS: CTPOCHHE CEMEHU, CTAJK Pa3BUTHUS.

JdemoncTpaumnu:

Tabmuupr u cxembl: «DOpPMBI Pa3MHOXKEHHSI OpPraHU3MOBY», «JIBOWHOE OIJIOIOTBOPEHHUE Y IIBETKOBBIX
pacTeHuit», «BereTaTuBHOE pa3MHOKEHUE PAaCTeHUI», «Jlenenue kinetku Oakrepuii», «CTpoeHHE MOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kmnerounsrit mukny, «Pemmkamus [JHK», «Muros», «Meitos3y, «lIpsimoe u Hempsmoe
pa3BuTHEY, «]'aMeToreHe3 y MIEeKONMUTAIOINX U YelloBeka», « OCHOBHBIE CTaIUU OHTOT €HE3a.

O6GopymoBaHue: MHKPOCKOI, MHKporpemnapaTel «CrepMaTo30uabl  MJICKOMUTAIONMIETo», «SiIekieTka
MJIeKonHUTaero», «Kaprnoknnes B KiieTkax Kopelllka JyKa», MarHWTHas MOJelNb-amnkanus «J/lenenue KieTkuy,
mozens JIHK, moaens meTadasHoil XpOMOCOMBI.

JlabopaTopHble M NpaKTHYecKue padoThl:

Jlabopatopnast pabota Ne 3. «HaGmromenme muTO3a B KIETKaX KOHYMKA KOpPEIIKa JIyka Ha TOTOBBIX
MHKpOIIpenaparax.

JlabopaTtopHnas padota Ne 4. «/3ydeHne cTpoeHuUs MOJIOBBIX KIETOK Ha TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HacjieacTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropust pa3BUTHS reHEeTUKH. PoJib IIUTONOTUHM U SMOPUOJIOTUH B CTaHOBJICHUU
reHeTukd. Bkiag poccuiickux ©  3apyOeKHbIX Y4YEHBIX B  pa3BUTHE TE€HETUKH. MeToJpl TeHETHKU
(ruOpUIONOTUYECKUH, LUTOTEHETUYECKUM, MOJEKYIIpHO-reHeTHUecKuil). OCHOBHBIE T'€HETHYECKUE IOHATHUS.
['eneTnyeckasi CMUMBOJIMKA, UCIIOJIb3YEMAasl B CXEMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIeJOBaHUs MPU3HAKOB, ycTaHOBIeHHbIe . MenaeneM. MoHOrnOpuaHOE CKpeluBaHUE.
3aKoH enHO0-00pa3us rudbpuA0B MepBoro nokoseHus. [IpaBuno noMuHHpoBaHMS. 3aKOH pacileryIeHUus MPU3HAKOB.
['unoresa unctotel ramer. [loy1HOE ¥ HENMOJIHOE JOMUHUPOBAHUE.

JluruOpugHoe CKpeliMBaHUe. 3aKOH HE3aBHCHMOIO HAcelIO0BaHUs MPU3HAKOB. lluToreHernyeckue OCHOBBI
OUTUOPUTHOTO CKpelIuBaHus. AHaJIu3upylollee ckpeniuBaHue. Vcrnosib30BaHWe aHAIU3HPYIOIIETO CKpEIIrBaHUS
JUI OTIPEICJICHUs TeHOTHUIa 0CO0u.

CuerieHHOe HacleoBaHue mpu3HakoB. Pabota T. Moprana mno CHEIUIGHHOMY HAcJIeJOBaHUIO TEHOB.
Hapyienue cuenenus reHoB B pe3yJbTaTe KpOCCUHIOBEPA.

XpOMOCOMHAsI TEOpUS HACIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka mnosa. XpoMOCOMHOE OIpeAeseHue moja. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbie U
rerTeporaMeTHele opraun3Mel. HacienoBanre npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

N3meHunBoCTh. BuIOpl WM3MEHYMBOCTH: HEHACIHEACTBEHHas W  HacleAcTBeHHas. Poib cpeabl B
HEHACJIEJICTBEHHOW HM3MEHYMBOCTH. XapaKTepUCTUKa MOJIU(MUKAIUOHHOW W3MEHUMBOCTH. BapuanuoHHBIN psii U
BapuanMoHHas KpuBad. Hopma peakuum npuzHaka. KoaumdyecTBEHHblE M KAueCTBEHHbIE NPHU3HAKM M UX HOpMa
peaxiuu. CBolicTBa MOIU(UKAITMOHHON N3MEHYHBOCTH.

HacnenctBenHasi, uinmu reHoTUNUYECKasi, U3MEHUYUBOCTh. KoMOWHATHBHAS M3MEHYMBOCTh. Meio3 M MOJIOBOM
MPOIIECC — OCHOBAa KOMOWHATHMBHOW HM3MEHYHMBOCTH. MyTalMOHHAs W3MEHYUBOCTh. Kilaccudukaius MyTaiuid:
TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYHHBI MyTaruil. MyrareHHbie GakTopbl. 3aKOH TOMOJIOTUYECKUX
pAIOB B HacneACTBEeHHOM n3MeHunBocty H. M. BaBuiosa.

BuesigepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJbI TEHETHKHM YEJIOBEKA: TE€HEAJOTMYECKH,
ONU3HELIOBBIN, ITUTOTCHETUUYECKUH, OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTHnueckuidl. CoBpeMeHHOe OTpe/elieHre



FE€HOTHIA: TMOJHOTEHOMHOE CEKBEHUPOBAHME, T€HOTUIMpPOBaHHWE, B TOM uuciae ¢ mnomomisio [I[P-ananu3a.
HacnenctBeHHbie 3a00JieBaHUS YEIOBEKA: TeHHBbIC 00JIe3HH, O0JE3HU C HACIEICTBEHHOUW MPEapacioioKeHHOCTHIO,
xpoMocomHble Oone3nu. CoMartuyeckue W reHeparuBHble MyTanuu. CTBOJIOBbIE KJIETKU. [IpUHIUIIBI 310pOBOTO
oOpa3a JKW3HU, JTUATHOCTHKH, NPOQWIAKTHKHA U JICYCHUS TEHETHYEeCKHX OoJie3Held. MeanKo-TeHeTHIeCKOoe
KOHCYJIbTUPOBaHNE. 3HAYCHHE MEIUIIMHCKOW TeHETUKU B MPEIOTBPALICHUH U JICUCHUH T€HETHYECKUX 3a00JICBaHMIA
4eJl0BeKa.

JdemoHcTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii, H. .
Basuiios.

Tabmuier u cxembl: « MOHOTHOPHTHOE CKPEITUBAHKE M €T0 IIUTOTCHETUYCCKAas OCHOBAY, «3aKOH pPaCIIeTICHHS
MU €ro IMTOTCHETUYECKas OCHOBa», «3aKOH YHUCTOTHI Tramer», «JlurubpumHoe ckpemnimBanuey», «lluTonoruyeckue
OCHOBBI JTUTHOPHUIHOTO CKpeIIMBaHUs», «Meio3», «B3auMoneiicTBue aieabHbIX TeHOBY», «['eHeTHYecKrue KapThl
pacTeHuM, JKUBOTHBIX M YelIOBEeKay, «['eHeThKa mojay, «3aKOHOMEPHOCTH HACJIEIOBaHUSI, CIICTUICHHOTO C IOJIOM,
«KapuoTunsl dYenmoBeka W JKUBOTHBIX», «Buabpl wu3MeHunBoCcTH», «MoaudukanmonHas HW3MEHUHUBOCTDY,
«HacnenoBanue pesyc-pakropa», «l'eHeTuka rpynn KpoBu», «MyTallMOHHas H3MEHYUBOCTD).

ObopynoBanue: Mojaenu-anmiankanun «MoHoruOpumHoe ckpeniuBanue», «HemomHoe ITOMUHHUpPOBaHUEY,
«durubpunnoe ckpenmBanuey, «llepekpéct XxpoMocom», MHUKPOCKON M MHKporpernapaT «Jpo3oduna» (Hopma,
MyTauuu GopMbl KpbUILEB U OKpacKu Telna), repoapuii «I'opoX NOCEBHOMN.

JlaGopaTopHble M NpaKTH4ecKue padoTbi:

Jlabopatopnast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIAHOTO W JUTHOPHIHOTO CKPEIIUBAHUS Y
JpO30(HITBl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabota Ne 6. «M3ydeHne MmoaupuKainOHHON N3MEHYUBOCTH, TOCTPOSHUE BAPUAIIMOHHOTO Psijia
Y BApUALIMOHHON KPUBOW».

JlabopaTtopnast pabota Ne 7. «AHanm3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[Tpaktruueckast padota Ne 2. «CocTaBlIeHUE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpoIecc. 3apoKACHUE CeNeKIuu 1 JoMecTukanud. Yuenue H. 1. BaBumosa o nenTpax
MIPOUCXOXKACHUS U MHOT0OOpa3usi KyJIbTYpHBIX pacTeHUd. LIeHTpbl mpoucXoXKaeHHsl JOMalIHUX >KUBOTHBIX. Copr,
[IOpOJ1a, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIMU. MaccoBbIi M MHIUBUTYalbHBIA OTOOPHI B CENIEKIIMU PACTEHUHN U )KMBOTHBIX.
Onenka skcrepbepa. banM3kopoacTBeHHOE ckpeuuBaHue — MHOpuAuMHT. Yucras ynuHus. CKpellMBaHHE YHCTBIX
muHuil. ['eteposuc, unu rubpuanas cuna. HepoacrsenHoe ckpeniuBanue — ayrOpunuar. Otnanéunas ruOpuan3amnms
u e€ ycrexu. VICKycCTBEHHBIM MyTareHe3 1 MOoJydYeHHUEe MOJUIIONI0B. JJOCTIKEHNS CeNeKIUN PACTEHNUN, )KUBOTHBIX
1 MUKPOOPraHHU3MOB.

buoTtexHoorus Kak oTpacib MPOU3BOJACTBA. | eHHAs MHXKEeHepHs. DTtarbl co3aaHus pekomouHanTHo JIHK u
TpaHCI€HHBIX opraHu3MoB. Kilerounas wumxeHepus. Kierounble KyabTypbl. MHUKpPOKIOHAJIBHOE pPA3MHOKEHUE
pactenuii. KiioHHpoBaHME BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
strueckue npodnembl. MO — reHeTuyecKu MOIUPHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuier u cxembl: kapTa «lleHTpBl MPOUCXOXKICHUS W MHOTO00pa3us KyIbTYPHBIX pacTeHHil», «Ilopojsl
JOMAIITHUX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHHi», «OTaanéHHas rudpunuzanusy», «Paboter akanemuka M. @.
WpanoBa», «[lomumnoumus», «OObekThl OuOTexHONOTHM», «KIlleTOUHbIE KyIbTypbl U  KJIOHHPOBAHHEY,
«KoHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJIsSKU TUIOJOB UM KOPHEIUIOAOB JUKUX (OPM M KYIBTYPHBIX COPTOB pacTeHHM, repOapuit
«CenbCKOX035iCTBEHHBIE PACTEHUSY.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHbIE METOJbl M JOCTHXKEHUS CEJIEKIUMU PACTEHUW M S>KMBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIMIO, TIUIEMEHHYI0 (epMy, COPTOUCHBITATENILHBI YYacTOK, B TEIUIMYHOE XO3AHUCTBO, TabOpaTopuio
arpOyHMBEPCUTETA WJIM HAYYHOTO LICHTPA)».



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBLI 110 BUOJIOI'MX HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornaco ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOy4aroIIMMUCS IporpaMMm
CpCaHCTro 06IJ_ICFO 06pa30BaHI/IS'I: JIMYHOCTHBIM, METANIPCAMCTHBIM U ITPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3Yy/lbTaTOB OCBOEHUs IHpeamera «buosorus» BbIIENEHBl CIEAYIOLINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYalOIMMUCA POCCUNUCKOM TIpakJaHCKOM MISHTUYHOCTHM — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO, HalWYMe MOTHBAIMM K OOy4eHUIO0 OHOJIOruH,
L[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JINYHOCTU HAa OCHOBE KJIFOYEBBIX IEHHOCTENW U UCTOPUUECKUX
TpaauUui pa3BUTHS OMOJOTUYECKOTO 3HAHMS, TOTOBHOCTh M CIHOCOOHOCTh OOYyYaromMXCs PYKOBOACTBOBAThCS B
CBOEH J1eATENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM, MPUCYILIUMU CHCTEME OMOJOTMYECKOro 0O0pa3oBaHus,
HaJIMYue 3KOJIOTUYECKOTO NMPABOCO3HAHNUS, CIOCOOHOCTH CTaBUTh 1€JIM U CTPOUTD KU3HEHHbBIE TIIAHBI.

JInuHOCTHBIE pE3ynbTaThl OCBOEHUA TMpeaMera «buosorus» AOCTUralTCs B €IWHCTBE Y4yeOHOUW U
BOCIIUTATENIbHOM  JEATEIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUHCKUMHU  COLUUOKYIbTYPHBIMU,
HUCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTAMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOpMaMu
MOBE/ICHUS M CHOCOOCTBYIOT MpolieccaM CaMOINO3HAHHUS, CAMOBOCIIMTAHUSA U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEM
MO3UIUHU JIMYHOCTH, TATPUOTHU3MA, YBAXKEHUS K 3aKOHY U IPABOIOPAJIKY, YETOBEKY TPy/Aa U CTaplieMy MOKOJEHHUIO,
B3aMMHOIO YBaK€HHsI, OEpPEeKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIWI0O M TPaJUIMsIM MHOTOHAIMOHAIBHOTO
Hapoja Poccuiickoit enepannu, IpuUpoJIe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEGHMSI ydyeOHOro mnpenMera «buojorus» AOMKHBI OTpakaTb TOTOBHOCTh H
CIOCOOHOCTh OOYYarOIIMUXCSl PYKOBOJICTBOBATHCS CHPOPMHUPOBAHHOW BHYTPEHHEHW MO3WLIMEH JIMYHOCTH, CHUCTEMOM
LIEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX BHYTPEHHHUX YOEXJECHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSM
POCCUICKOrO OOIIeCTBa, pPACIIMPEHUE >XKU3HEHHOTO OIbITA M OMNbITa JAEATEIIBHOCTH B IPOIECCe peaTu3aliu
OCHOBHBIX HaIPaBJIEHUI BOCIIUTATEIBHOMN NEATENBHOCTH, B TOM YHCJIEC B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3MIUU OOYyYarolmerocss Kak aKTUBHOIO M OTBETCTBEHHOI'O WJIEHA
poccuiickoro o01ecTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MPaB ¥ 003aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH EATENLHOCTH NP CO3JaHUU Y4eOHBIX MPOEKTOB, PELICHUN YUeOHbIX U
[I03HABATENbHBIX 337124, BBIIOJIHEHUN OMOJIOIMUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3MLMIO 10 OTHOLICHUIO K SBJICHHSM COBPEMEHHOM >KHM3HU U
OOBACHATH €€;

YMEHHUE YUYUTBIBaTh B CBOMX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTMBHOTO B3aMMOJEHCTBUS JIIOAEH C
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIECHHOCTSIMH U COLMAJIbHBIM HOJI0KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX, IIO3HABATENIBHBIX U
HCCIIIOBATENIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHUIO ONIOHEHTOB IpPH OOCYKIECHHM CIOPHBIX
BOIPOCOB OHMOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTH K TYMaHUTapHOMN W BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCHHUCKON Tpa)IaHCKOM HMIACHTUYHOCTH, MATPHOTH3Ma, YBAKEHHMsSI K CBOEMY Hapoay,
4yBCTBA OTBETCTBEHHOCTHU Nepe]l PoanHOM, rop1ocTy 3a CBOM Kpaii, cBo10 PoanHy, CBOH S3BIK U KYJIBTYpPY, IPOLLUIOE
U HAaCTOsIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACJIEIUIO U NMAaMATHUKAM IPUPOJBI, JOCTKEHUSIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CMOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJIGHWE U Pa3BUTHE OWOJIOTUH, MOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJIbI, B XKH3HH YeJIOBEKa U COBPEMEHHOI0 OOIIECTBa;

uaenHas yoexa€HHOCTh, TOTOBHOCTD K CIY)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOIO HApOa;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;



CIIOCOOHOCTh OIIGHHWBATh CHUTYAIllMI0 W TMPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTUPYICh HA MOPAIbHO-
HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMTENISIM, CO3JaHHI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPAIULUAMHU Hapo10B Poccuu;

4) 3cTeTH4YEeCKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKJIIOYAsl ICTETHKY ObITA, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpy/a, 00IIeCTBEHHBIX OTHOIIICHUH;

MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE IPOSBIIATH KadyecTBa TBOPYECKOU
JUYHOCTH;

5) pusuyeckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPHbI 310POBbSI U IMOIHOHAJIBLHOIO 0JIATONOJIYYMSI:

MOHVMAHUE W peau3alus 3J0pOBOT0 M 0e30macHOro obpas3a >KH3HH (30pPOBOE THMTAaHUE, COOJIIOJICHUE
TUTHEHUYCCKUX TPaBWJI W HOPM, COATaHCHPOBAHHBIM PEXHUM 3aHATHH W OTIbIXa, pPEryIspHas Quandeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAHKE [IEHHOCTH TMPAaBWJI WHIUBUIYAITBHOTO W KOJUICKTHBHOTO OE30TAaCHOTO TOBEJCHHS B CHTYAIlHSX,
YTPOXKAIOLIUX 3JJ0POBBIO U JKU3HU JIIOJICH;

OCO3HaHHWE TIOCIICICTBHIA U HEPUATHS BPEIHBIX IPUBBIYCK (YIOTPEOJICHUS AJIKOTOJIsl, HAPKOTHKOB, KYPESHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AaKTHUBHOUW JESATEIIBHOCTH TEXHOJOTHYECKOW M COLMAaIbHOW HAMpPaBJICHHOCTH, CIOCOOHOCTH
WHUIUUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIHHO BBIIOIHATH TAKYIO ACSITCILHOCTD;,

WHTEpeC K pas3nudHbpIM cepaM MpoecCHOHAIBHOU JeATEILHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynmymiei nmpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HCTOYHUKY KH3HM Ha 3emiie, OCHOBE €&
CYIIECTBOBaHUS;

MOBBILIEHUE YPOBHS IKOJIOTUYECKOUN KYIbTYphI: MPUOOPETEHHE OTbITA IIJIAHUPOBAHUS MIOCTYIKOB M OLIEHKU UX
BO3MOXHBIX ITOCJIECTBUH JJIs1 OKPY>KaIOLIEH cpebl;

OCO3HAaHHKE TTI00aIbHOT0 XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U IMyTei UX pelIeHHUs;

CHOCOOHOCTh HCIIOJIB30BAaTh MPUOOpETaeMble MPH H3YYEHUU OWOJIOTUM 3HAHUS W YMEHHS MpPH pPELICHUU
npoOiieM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOJIb30BAHUEM (COONIOIEHNE TpPaBUJ TOBEIEHUS B IPUPOJIE,
HaIpPaBJICHHBIX HA COXpaHEHNE PAaBHOBECHS B DKOCHUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, OHOCGhephI);

aKTUBHOE HEMpUATUE JCHCTBUIA, IPUHOCSIINX BPE OKPYXKAIOIICH MPUPOJHON cpesie, yMEHHE MTPOTHO3UPOBATh
HeOIaronpusTHbIC YKOJIOTUYECKHUE MOCIEICTBUS MPEAIPUHUMAEMbIX ACHCTBUI U IPEeIOTBpAIIATh UX;

HaJIM4YMe PAa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, DSKOJOTHYECKOW KYIbTYphl, OIBITA JAEATEIbHOCTU
HKOJIOTHYECKON HaMpaBJICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCSA MMM B I03HABATEIbHOW, KOMMYHHUKATHUBHOU H
COLIMANILHOM MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B MMPAKTUYECKON JESATEIHOCTH SKOJIOTHUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU U
OOIIECTBEHHON MPaKTUKHA, OCHOBAHHOTO Ha JUAJIOTe€ KYyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOW KYIbTYPHl KaK CPEJCTBA B3aUMOJCHCTBUS MEXIY JIOAbMH H
MO3HAHUS MUPA;

MOHUMaHKe CreluUKA OMOJOTUH KaK HayKH, OCO3HAHUS €€ PoJH B (OPMHUPOBAHUH PAIMOHATFHOTO HAYYHOTO
MBIILJIEHHS], CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE Kak O €JHWHCTBE MPUPOJBI, YeTOBEeKa U
oOmiecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPOOJIeM COXPAHEHUS MIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTHM 7S COBPEMEHHOW NMBHUIM3AIMU: OOECIIEYCHHs] HOBOTO YPOBHS
pa3BUTHUS MEAUIIUHBI, CO3/IaHHWE TEPCIEKTUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pelIaTh PEeCypCHbIE MPOOIEMbI
pa3BHUTHS YEIOBEUYECTBA, MOMCKA ITYTEH BBHIX0/1a U3 TI00ATBHBIX SKOJOTHIECKUX MPOOIeM U o0ecrieueHus epexoaa K



YCTOMUMBOMY Ppa3BUTHIO, DPALMOHAIBHOMY HCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB U (OPMHPOBAHUIO HOBBIX
CTaHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TIOJIYYEHHH OWMOJIOTMYECKMX 3HAaHUM B II€JAX TMOBBIMIEHUS OOIIeH KyJIbTYpHI,
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTaBHOM YacTH (DYHKIMOHAIBHOM TI'PaMOTHOCTH OOyYaromuxcs,
dbopmMupyemMoil pu U3ydeHUN OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHHs, HCIOJb3YyeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIOJIb30BATh MOJy4aeMble 3HAHUS Ul aHAIN3a U OOBSICHEHUS SIBICHUI OKPYKAIOLIETO MUpPa U MPOUCXOISIINX B
HEM M3MEHEHHH, yMEHHUEe JenaTb 000CHOBAHHBIC 3aKIIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JaHHBIX C
LIEJIBIO ITOJTYy4YEHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIB30BATh OMOJIOrMYECKHE 3HAHMS Ui pEIIeHUs MpoOJeM B peabHBIX
KU3HEHHBIX CUTYalMsIX;

OCO3HAHUE LIEHHOCTH HAay4YHOU JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIITh IIPOCKTHYIO M UCCIEA0BATEIbCKYIO
NEATENbHOCTh UHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOpa30BaHUIO, K aKTUBHOMY IOJIyYEHHIO
HOBBIX 3HaHUI M0 OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMH NMOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOEHUS ydyeOHOro mnpeamera «buonorus» BKIIOYAIOT: 3HAYMMbIE IS
(hopMUPOBaHUS MHPOBO33PEHUS OOYUAIOIMIMXCS MEKIMCIUIUTMHAPHBIE (MEXIPEAMETHBIC) OOIEHAYYHBIC MMOHSTHS,
OTpaXkarolll¥e IeJIOCTHOCTh HAay4YHOM KapTUHbI MHpa M CHEHU(PHUKY METOJOB TO3HAHUS, HCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEprHs, SBJICHUE, IPOLIECC, CUCTeMa, HAyYHBIM (akT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, UCCIIe0BAHNE, HAOIIOIEHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYruX), YHUBEpCAJIbHbIE
yueOHble JeiicTBUS (TO3HaBaTeIbHble, KOMMYHUKATUBHBIE, PErylATHBHbBIE), oObOecreynBaronie (GpopMUpoBaHUE
(YHKIIMOHATLHONW TPAaMOTHOCTH M COLMAIBLHOM KOMIIETEHIIMM OOyJalomUXCs, CIOCOOHOCTh OO0YJaronIuXxcst
MCI0JIb30BAaTh OCBOCHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE yUeOHbIE AeHCTBUS
B [I03HABATEIBHON U COLMATIBLHOM MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOSHUS MPOTPaMMbl CPETHETO 00IIero 00pa3oBaHus JOKHBI OTPAXKaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYIHPOBATH U aKTYaIU3UPOBATh MPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BAaTh MpPH OCBOCHMM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHaln3a, CUHTE3a, CPaBHEHMS,
KJ1accupuKauu, 000011eHNs), PACKPbIBATh CMBICT OMOJOTHYECKUX MOHATUH (BBLICIATH UX XapaKTepHbIe TPU3HAKHY,
YCTaHaBIMBATh CBS3U C IPYTUMU MOHATHIMH);

OTIPEeNATh LU ACSITeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3yJbTaThl
JESITENLHOCTH C TTOCTABIICHHBIMU 1EJISIMH;

UCI0JIb30BaTh OMOJIOTUYECKHE MOHITHS sl 00bSICHEHUS (DAKTOB U SIBJICHUI KUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUs (MHIYKTUBHbIC, AETyKTUBHbBIC, TI0 aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH
Y IPOTUBOPEYHS B pACCMATPUBAEMBIX SBIICHUSX, (DOPMYIHNPOBATh BHIBOABI U 3aKIIOUCHHUS;

MPUMEHSITh CXEMHO-MOJICNIbHBIE CPEJICTBA MJsl MPEJCTaBICHUS CYIICCTBEHHBIX CBA3€H U OTHOIICHHWH B
U3y4aeMbIX OHONOTHYECKUX OOBEKTaX, a TakKe MPOTHBOPEUHMH PpA3HOTO pOJia, BBISBICHHBIX B Pa3IUYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PelIeHHUs MPOOIeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX U HEMAaTEePHATbHBIX
pECYpCOB;

BHOCUTb KOPPEKTUBBI B JAESITENBHOCTb, OLIEHMBAaTh COOTBETCTBUE PE3YyIbTATOB IEJSIM, OLEHHUBATH PHUCKU
MOCJIEACTBUH IEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCIOBUSX PEATBHOTO, BHUPTYAIbHOTO W KOMOMHHPOBAHHOTO
B3aUMO/ICICTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATENbCKHE IeHCTBHS:

BIIQJIETh HAaBBIKAMU YU€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHON JeATeIbHOCTH, HaBBIKAMH pa3peIleHHs
npobiseM, CrocoOHOCTHI0O U TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY IMOMCKY METOJOB PELICHHs NMPAaKTHYECKUX 3ajad,
MIPUMEHEHHUIO PA3IUYHBIX METOJOB MMO3HAHUS;



UCTIOJb30BaTh pPAa3IMYHbIEe BHUJABI JAEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHs, €ro MHTEpIpETalH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsX, B TOM YHCJIE NPH CO3JAaHUM YYEOHBIX U COIMAIBHBIX
IIPOEKTOB;

(dbopMupoBaTh HAYYHBIA THI MBIIUICHHS, BJIQJAECTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMH HOHATHSIMH M
METO/IaMU;

CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaATEIbHOM IEATETLHOCTH U )KU3HEHHBIX CHUTYalLIUsX;

BBISIBIIAITh TPUYMHHO-CIICJCTBEHHBIE CBSI3W U aAKTyaJU3UpOBaTh 3aJaudy, BBIABUIATH THUIIOTE3y €€ pEIICHUS,
HaXOJUThb apryMEHTHI JJIsl JJOKa3aTeJIbCTBA CBOMX YTBEPKJIEHUH, 3a7aBaTh IapaMeTphl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B X0JI€ PELIECHUS 33Jjaull pe3yJbTaThl, KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHNE B HOBBIX YCIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK MEPEHOCa CPEICTB M CHOCOOOB NEHCTBHS B MPO(ECcCHOHATBHYIO
cpeny;

YMETh MEPEHOCUTH 3HAHUS B IO3HABATENbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIC HJICH, NpeaiaraTb OPHUTHHAIBHBIC MOJXOABI M PEIICHHs, CTaBUTh NMPOOJIEeMbI U 3aJaud,
JIOTIYCKAIOII1e aJIbTEPHATUBHbBIE PELICHMUSL.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe Y4eOHOTo MocoOus, HayYHO-TONYIspHON
auTepaType, OHOJIOTMYECKMX CIIOBapsiX M CHpPAaBOYHMKAX, KOMIIBIOTEpHBIX Oa3zax JaHHbIX, B VIHTepHeTe),
aHAJIM3UPOBATh NHPOPMAIUIO PA3IMYHBIX BUJIOB U (OPM IMpEICTaBICHHS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTD
Y HEMPOTHUBOPEUUBOCTH;

dbopMyIUpOBaTh 3ampOChl W TPUMEHSATH PA3IMYHBIE METOJbl TPH TOUCKE W OTOOpe OMOJOTHYECKON
nHpopmanry, He0OX0AUMOM /1JIsl BBITIOTHEHHSI YUeOHBIX 3a/1a4;

MpHOOpEeTaTh OMBIT HMCHOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHHMKATHUBHBIX TEXHOJIOTHIl, COBEpIIEHCTBOBATH
KYJIbTYPY aKTUBHOTO HCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMPATh ONTHMAIbHYIO (HOPMY TPEACTaBICHHS OHOJOTHYECKON HHPOpMAuH (CXEMBI,
rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U IPYTOe);

WCIO0JIb30BAaTh HAYYHBIN S3bIK B KAUE€CTBE CPENCTBA MpHU paboTe ¢ Omosiornyeckoil nHdopmanueii: mpuMeHsITh
XUMHUYECKUe, (U3NYECKUEe M MaTeMaTHMYecKue 3HAKU U CHUMBOJBI, (QOpMynbl, aO0peBHaTypy, HOMEHKIATYpY,
MCI0JIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTISIIHOCTH,

BIIIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUThI HHDOpMaLy, HHHOPMAIIMOHHOHN 0€30MaCHOCTH JTUYHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU JAeliCTBUSIMU:

1) o0menmue:

OCYILIECTBIISITh KOMMYHUKAIIMK BO BCeX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU JIUCKYCCUU TI0
CyIIecTBY 0OCYKJIaeMO#l TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBHIMOTHEHHUS
npeaaraeMoil 3aauu, y4UTHIBAaTb WHTEPEChl W COTJIACOBAHHOCTh MO3HMLUNA JAPYrUX YYaCTHHKOB JUaiora WiIH
JIICKYCCHUU );

pacrno3HaBaTh HeBepOalbHBbIE CPEACTBA OOIIEHMS, MOHUMATh 3HAYEHHE COLUATBHBIX 3HAKOB, MPEINOCHUIOK
BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYallUi{, yMETh CMAT4aTh KOH(MINKTHI U BECTH IIEPETOBOPHI;

BJIAQJIeTh PA3IUYHBIMU cHocoOamMH OOLIEHHs M B3aUMOACUCTBUS, MOHMMATh HAMEpPEHMs JPYTuX IHojeH,
NPOSIBJISTH YBAXKHUTEIHHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH opme (hopMyIUpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHSI C MCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1esSITeIbHOCTD:

MOHMMAaTh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIAMBHIYaJbHON pabOThl MNpH peLIeHUU
OnosIorn4YecKkoil npoodsemMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPHUMEHEHHs I'PYNIOBBIX (OPM B3aUMOJECHCTBUS NPH
peeHnH y4eOHOM 3a1auu;

BBIOMPATh TEMATHUKY U METO/IbI COBMECTHBIX JEHCTBUI C YUETOM OOLIMX UHTEPECOB U BO3MOMXKHOCTEH KaXKI0TO
YJieHa KOJUIEKTHBA;

NPUHUMATh LEIM COBMECTHOM JEATENIbHOCTH, OpPraHU30BbIBaTb W KOOPIMHHMPOBATH JACUCTBHS 1O €€
JOCTH)KEHHUIO: COCTaBJATh IUIAH JEHCTBUHM, pacupelensTb poju ¢ Y4ETOM MHEHHUIl y4YacTHUKOB, OOCYXIaTh
pe3ybTaThl COBMECTHON PabOTHI;



OLICHUBATh Ka4eCTBO CBOETO BKJAJa U KaKJOT0 YYaCTHHKA KOMaH/bI B OOIIMI pe3yabTaT Mo pa3paboTaHHBIM
KpUTEPUSIM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJEU C IO3ULMM HOBU3HBI, OPUIrMHAIBHOCTH, IPAKTUUYECKON
3HAYUMOCTH;

OCYILECTBIATh NO3UTUBHOE CTPATErMUECKOE MOBEIACHUE B PA3IMUYHBIX CUTYalUsX, IPOSBIATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OgnageHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranuzanus:

WCTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBICHUS MPOOJIEM M UX PEUICHHS B XU3HEHHBIX M YYEOHBIX
CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWW IIEJICBBIE W CMBICIOBBIC YCTAHOBKM B CBOUX JCHCTBHUAX H
IIOCTYIIKaX 110 OTHOLIECHHUIO K )KMBOM MPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO ~ OCYIIECTBJISATh  [103HABATEIbHYIO JIEATEIbHOCTb, BBIABIATH MpPOOJIEMBbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4i B 00pa30BaTEIbHON JAESITENbHOCTH U )KM3HEHHBIX CUTYalMSIX;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH pELIEHUs MpoOJeMbl C Y4ETOM HMMEIOLIUXCA PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMUPOKON 3PYIUIIUU B Pa3HBIX 001aCTAX 3HAHUN, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLEHUBAaTh COOTBETCTBUE
PE3YJIBTAaTOB LIEIISIM;

BJIaJIeTh HaBBIKAMU [MO3HABATEJIbHON pe(EKCHHN KaK OCO3HAHMS COBEPLIAEMBIX JEHCTBUH M MBICIUTEIBHBIX
IPOLIECCOB, MX pE3yIbTaTOB M OCHOBAHMI, HCIOJIb30BaTh NMPUEMBI pediaeKcuM Uil OLIEHKU CUTyalluu, BbIOOpa
BEPHOTO PEILICHNUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMAaTh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHe ceds M APYIrHX:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTaThl OocBoeHHsi mporpammbl COO 1o Ouonorun Ha ©0a30BOM YPOBHE BKIIIOUYAIOT
cnenuduueckue ans ydeOHoro mnpeamera «buonorusy HaydyHble 3HAHHUS, YMEHHUS W CIIOCOOBI JCHCTBHI MO
OCBOCHHIO, MHTEPIPETAlMd W MPeoOpa30OBaHUIO 3HAHWHM, BHJBI JEATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHHIO 3HaHUH B Pa3IMYHbIX YUEOHBIX CHUTYAIUSX, a TAK)KE B PEATbHBIX JKU3HEHHBIX CUTYAIIUSIX, CBA3AHHBIX C
ouonorueil. B mporpamMmme mpenaMeTHbIe pe3yabTaThl IPEICTABICHEI 10 TOAaM 00yUeHUS.

[IpenMeTHbIEe pe3yabTaThl OCBOCHUS y4eOHOTO TipeameTa «buonorus» ¢ 10 knacce NOMKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE W POJU OMOJOTHHU B CHCTEME HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B
(GhOpMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAapTUHBI MHUpPa M HAy4YHOTO MHPOBO33PEHHUS, O BKIAJE
POCCHICKHX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTUE OHONOTHH, PYHKIIMOHATHHON TPaMOTHOCTH YeJIOBEKa IS
pelieHus ;KU3HEHHbIX 3a/1a4;

YMEHHE pPACKpBIBaTh COJAEpKaHHE OWOJIOTHUYECKUX TEPMHUHOB M TIOHSATHW: JKH3Hb, KJIETKA, OpPraHU3M,
MeTaboan3M (0OMEH BEIIECTB M MPEBpAIICHHE DHEPTHH), TOMEOCTa3 (CaMOpPEryssalus), YPOBHEBAsS OpraHH3AIIHs
KUBBIX CHCTEM, CAMOBOCIIPOU3BEIeHUE (PEIPOIYKIIHS ), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JIaraTh OHMOJOTHYECKHE Teopuu (KIETOYHAsl, XPOMOCOMHAas, MyTal[MOHHAs, LEHTpalbHAas IOrMa
MOJIEKYJISIpHO# Onosiorun), 3akoHsbl (I'. Mennens, T. Moprauna, H. V. BaBunoBa) u yueHus (0 neHTpax MHOTOOOpa3ust



U MPOUCXOXKAEHUS KynbTypHbIX pacteHuid H. V. BaBunoBa), onpenensaTe I'paHUIbl UX NMPUMEHUMOCTH K KUBBIM
CHUCTEMaM;

yYMEHHUE BIJIAZIETh METOJAAMU HAYYHOTO TO3HAHHMSA B OHOJIOTHMHU: HAONIOJCHHE W OIHCAaHHE >XHMBBIX CHCTEM,
IIPOLIECCOB M SABJICHUH, OPraHu3allisg W INPOBEAECHHE OMOJOIMYECKOr0 SKCIEPUMEHTA, BBIIBMKEHHE T'HMIIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXKIY HCCICIYEeMbIMH BEIMYMHAMH, OOBSCHEHHE TIOJYYCHHBIX pE3YJbTaToB,
HCIOJIb30BAHHBIX HAy4YHBIX MOHATUN, TEOPUM M 3aKOHOB, YMEHHUE Je€jaTb BBIBOJbl HA OCHOBAaHUM IOJYYEHHBIX
pE3yJIbTaTOB;

YMEHHE BBLACIATh CYILIECTBEHHBbIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U 3YKAapUOT, OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IpPOLIECCOB: OOMEHAa BEIIECTB U IPEBPAIICHMS] SHEPIUU B KIIETKE,
¢doTocuHTE3a, IUIACTHYECKOTO W DSHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJ0TBOPEHHUS,
Pa3MHOKEHMSI, UHAUBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHSTH NOJy4eHHBIC 3HAHUS Ui OOBSICHEHUS OWOJOTHMYECKHX IPOIECCOB W SBJICHUH, IS
MPUHATHS PAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKU3HHU C LIEJIbI0 00ecreueHus: 0€301MacHOCTH CBOETO 3/10pPOBbA U
310pOBbsI OKpPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUS HOPM T'PaMOTHOTO IMOBEJCHMS B OKpYXalollel MpUpoaHOHN cpere,
MMOHMMaHHE HEOOXOJIUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHHH COBpPEMEHHOW OHOJIOTMM U OMOTEXHOJIOTMM JUIs
paIoOHaIBLHOTO MPUPOAOTIOIB30BaAHUS;

YMEHHE peulaTh AJIEMEHTapHbIE T€HETUYECKUE 3aJjaud Ha MOHO- U JTUTHMOPHIHOE CKPEIIMBAaHUE, CLEIUIEHHOE
HacCJIeJOBaHUE, COCTABJISITh CXEMbl MOHOTMOPUIHOIO CKpEIIMBAHUS JJIsl IPEJICKa3aHUus Hacle0BaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOJHSTH JJAOOpaToOpHbIE U MpaKTUYECKuEe paboThl, cCOOMIOAATh MpaBuia npu padoTe ¢ yueOHBIM U
1abopaTopHBIM 000PYI0OBAaHUEM;

yMEHHE KPUTHYECKH OLIEHMBAaTh M MHTEPHPETUPOBaTh HH(MOpMaIMIO OHOJIOTHMYECKOTO COJEpKaHUs,
BKJIIOYAIOUIYIO TCEBIOHAYYHbIE 3HAHHS W3 Pa3IMYHBIX HCTOYHUKOB (CpEeACTBa MaccoBOM HH(OpMaluH, Hay4HO-
MOMYJISIPHbIE  MaTepHalibl), ATUYECKUE AacleKThl COBPEMEHHBIX MCCIEIOBaHWNH B OWOJIOTUH, MEIULUHE,
OMOTEXHOJIOTHH;

yMEHHE C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEeHUs, 0000111ass OMOJIOrMIecKyr0 HH(HOPMAITHIO
13 HECKOJIbKUX UCTOUYHUKOB, TPAMOTHO HMCIIOJIb30BATh MOHATHIHBIN anmapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TIpenMeTa «buonorus» ¢ 11 knacce NOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE W POJIU OMOJOTMU B CHCTEME HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B
(GbOopMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MHUpPa M HAyYHOTO MHPOBO33pPEHMsS, O BKIJIAJE
POCCHICKHX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTHH, (YHKINOHAIBHON I'PaMOTHOCTH YeJIOBEKa IS
peuieHus KU3HEHHbIX 3a/1a4;

YMEHHE pPAacKpbIBaTh COJECpKaHHE OHOJOTMYECKUX TEPMHHOB M TMOHATHI: BUJ, MNOMYNISLMs, TeHOMOHI,
SBOJIIOLMS, JBIKYHIUME CHIIBI ((QakTOphl) HBOJIOLMHU, MPUCIOCOOICHHOCTh OPTraHU3MOB, BHI000pa3oBaHuE,
9KOJIOTHYECKUe (PAKTOPBI, SKOCUCTEMA, MPOJIYLEHThI, KOHCYMEHTbI, PEAYLIEHTbI, LENH MUTAHMS, SKOJIOrHYecKas
nupamuia, OMoreoneHos, onocdepa;

YMEHHME Hu3laratb OuoOJIOTHUYECKHEe Teopuu (dBoitounoHHas teopust Y. [lapBuHa, CUHTETHYECKash TEOpHs
SBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxoactsa K. M. bapa, uepenoBanus riiaBHbIX HalpaBICHHI
u nyreil somounu A. H. CesepuoBa, ydenuss o Omochepe B. U. Bepnaackoro), ompenensiTb TpaHHIBI HX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHHUE BJIaZIETh METOJAaMU HAy4yHOTO IO3HaHHMsA B OHOJIOTHMHU: HAONIOJICHHE W OINHCAaHHME >KMBBIX CHCTEM,
IIPOIIECCOB M SIBJICHUHM, OpraHM3alus M MNpOBeIeHHE OMOJOrMYECKOro 3KCIEPUMEHTA, BBIJIIBI)KEHUE TUIOTE3BI,
BBISIBJIGHHE 3aBHCUMOCTH MEXKJYy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TMOJIyYEHHBIX pe3yJIbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUWA, TEOPUM M 3aKOHOB, YMEHHE JENaTh BBIBOJbI HA OCHOBAHUM MOJYYEHHBIX
pE3yJIBTaTOB;

YMEHHUE BBIAEIATH CYIIECTBEHHBbIE INPU3HAKU CTPOEHHsSI OMOJIOTMYECKUX OOBEKTOB: BHJIOB, MOMYJISALMIA,
MPOYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe€Ol€HO30B M YKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIIEACTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHJI000pa30BaHMs, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JI€HCTBHA
HKOJIOTUYECKUX (PaKTOPOB Ha OPraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA DHEPTHUHM B SKOCHCTEMAaX, aHTPOIOTE€HHBIX
M3MEHEHHH B SKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB M OMOTr€OXMMUYECKUX LIUKIIOB B OHocdepe;

yYMEHHUE TPHUMEHATh IMOJIy4yeHHbIe 3HaHMS A OOBSACHEHHS OHOJOIMYECKHX IPOLIECCOB U SIBICHUM, s
MPUHATHUS MPAKTUUYECKUX PEIICHHUH B IOBCEIHEBHON KHU3HH C LENbI0 0OecreueHust 0€30IacHOCTH CBOETO 3I0POBbS U
3JI0POBbSI OKPYXAIOIIUX JIIOJEH, COOMIOACHUS HOPM I'PaMOTHOTO TOBEACHHUS B OKPYKAIOLIEH NpPUPOIHOHN cpere,



MOHUMaHHEe HEOOXOJAWMOCTH HCMOJIBb30BAHUS JIOCTIKEHMH COBPEMEHHOM OWONOTHMH I PalUOHAIBHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pelIaTh JIeMEHTapHbIe OMOJIOTUYECKHE 33[au, COCTABIATh CXEMBI MEPEHOCA BEIECTB M SHEPTUH B
AKOCHCTEeMaXx (1IeNU MUTaHus);

YMEHHUE BBIMIOJHATH JJAOOPATOPHBIE M MPaKTHYECKHe paboThl, cOOII0AaTh MpaBuiIa mpu padore ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHHEM;

YMEHUE KPHUTUYECKH OICHMBATh W HMHTEPIPETUPOBATH HHGPOPMALKIO OHOJIOTUYECKOTO COJCpIKaHus,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHMS M3 PA3IMYHBIX MCTOYHHKOB (CpEICTBAa MAaccoBOW HMH(OpMaIuu, HaydHO-
MOMYJISIPHbIE MaTepHalibl), pacCMaTpUBaTh INIOOANbHBIE HKOJIOTMYECKUE MPOOIEMBbl COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIC M YCTHBIE COOOIIEHUS, 000011ast OMOJIOTHIECKYI0O HH(DOPMAITUIO
U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIOJIH30BATh OHSATHIHBINA anmmapar OHOJIOT UH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ae/ioB (undposbie)
Konrpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 b 2 1 :
HOMOTILE Kt Hayka 05 https://m.edsoo.ru/7f41c292
9 JKuBbie cUCTEMBI U UX 1 bu6moreka [IOK
OpraHu3amus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB U 8 1 bu6moreka [IOK
CTPOEHUE KIIETKH https://m.edso0.ru/7f41c292
4 JKuzHenesTeabHOCTD 6 1 bu6moreka [IOK
KJIETKH https://m.edsoo.ru/7f41c292
PasmHOXeHuEe 1
5 WHIWBHUIyaTbHOE PA3BUTHE 5 1 bubmorera [JOK
ANBHAY P https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnenctBeHHOCTh B 8 15 bu6moreka [IOK
W3MEHYMBOCTh OPraHU3MOB ' https://m.edsoo0.ru/7f41c292
7 Cenekuusi OpraHnu3MoB. 3 1 bubnuoreka [JOK
OcHOBBI OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bu6moreka [IOK
8 P 1
e3CpBHoe BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 34 3 4
I1O ITPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N Kosun4vecTBO 4yacoB DJIeKTPOHHBbIE
[
K Hara uudposeie
n/ Tema ypoka Konrpoasubie | IlpakTuueckue
Bceero U3ydeHus o0pa3oBaTejibHbIE
I padoTsbI padoThI
pecypchl
bubmmoreka [IOK
https://m.edso0.ru/86
Buosnorus B cucteme Hayk 1 5.09.23 3e6122
https://m.edso0.ru/86
3e632a
MeTtop! MO3HaHMS )KUBOU TTpUpoibl. [IpakTrdeckas pabora brbmiorexa LIOK
https://m.edso0.ru/86
Neo 1 «Mcnonp30Banne pa3InyHbIX METOJIOB MPH U3YYCHUU 1 05 12.09.23 366122
Omoornueckux 00bEKTOBY. bHOIOTHYEeCKHEe CHCTEMEI, ' -
https://m.edso0.ru/86
MPOIIECCHI U UX HU3yUEHUE 366564
Bxoanas koHTpOJIbHAS paboTa 1 1 19.09.23
bu6mmoreka [IOK
4 XUMHUYECKUH COCTaB KIeTKH. Boga 1 MuHepasibHbIE COJIH 1 26.09.23 https://m.edso0.ru/86
3e674e
bu6mmoreka [JOK
benku. CoctaB u cTpoeHue OEJIKOB 1 3.10.23 https://m.edso0.ru/86
3e6b72
depMeHThI — OMOJIOTHYSCKUE KaTallu3aTOPBI.
JlaGopaTtopnas padora Ne 1 «M3yueHue KaTaauTHIECKON bubmotera [JOK
paTopHast p ) ya 1 0.5 10.10.23 https://m.edso0.ru/86
AKTUBHOCTH ()epPMEHTOB (Ha MIPUMEPE aMHJIA3bl UK 366h72
KaTasas3bl)»
bu6mmoreka [JOK
YraeBopl. JIunuast 1 17.10.23 https://m.eds00.ru/86
3e6870
bu6mmoreka [JOK
H 24.10.23 :
YKJIENHOBBIE KUCIOTh. AT® 1 https://m.edso0.ru/86

3e6d5¢



https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
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bu6mmoreka [JOK

9 Hctopus u metoasl uzydeHus kietku. Knerounas teopusi. 7.11.23 httos://m.eds0o.ru/86
KiteTka kak 1enocTHas )KUBas CHCTEMA.
3e6e88
Crpoenue sykaproTuueckoil kinerku. Jlaboparopnas pabota Bubmaorexa [TOK
. https://m.edso0.ru/86
10 Ne 2 «M3yueHue cTpoeHHMsI KIIETOK paCTEHUH, JKUBOTHBIX, 05 14.11.23 306ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha TOTOBBIX https://m.edso0.ru/86
MUKpOTIpEIiapaTax U ux OMUCaHUEC) 3e716¢c
bu6mmoreka [{OK
11 OOMeH BeIIecTB Wi MeTab0TN3M 21.11.23 https://m.edso0.ru/86
3e766¢
bubmmoreka [{OK
12 ®dotocuHTe3. XeMOCHHTE3 28.11.23 https://m.edso0.ru/86
3e7c98
bu6moreka [IOK
13 DHepreTuyeckuii 0OMeH 5.12.23 https://m.edsoo.ru/86
3e7aae
14 KontponbHas padota Ne2 12.12.23
JKuzHeHHbIN UK KIeTKH. Jlenenne kietku. MuTos.
JlabopaTtopHnas pabora Ne 3 «HaGmronenrne MuTo3a B bubmiorexa HOK
15 i 0.5 19.12.23 https://m.edso0.ru/86
KJIETKaX KOHYMKA KOpPEIIKa JIyKa Ha TOTOBBIX 3e7dcd
MHKpOIIpenapaTax»
bu6mmoreka [JOK
16 buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a 26.12.23 https://m.edso0.ru/86
3e796e
bubmuoreka [JOK
17 Tpancnsanus — OMocuHTE3 Oeka 9.01.24 https://m.edso0.ru/86
3e796e
bu6mmoreka [JOK
18 Heknetounsie popmbl :KU3HH — BUPYCHI 16.01.24 https://m.edso0.ru/86
3e7540
bu6nmoreka [JOK
23.01.24 .
19 @opMBI pa3MHOXKEHUS OPraHU3MOB https://m.edso0.ru/86

3e81h6



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e7c98
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https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e796e
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https://m.edso0.ru/86
3e831e

bu6mmoreka [{OK

20 Metiio3 30.01.24 https://m.edso0.ru/86
3e7fda
O06pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK. bubnuorexa [JOK
21 OmnonorBopenue. JlabopatopHas padora Ne 4 «3yuenue 0.5 6.02.24 https://m.edso0.ru/86
CTPOEHMS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTax» 3e81b6
bubmmoreka [{OK
22 NunuBuayanpHOE pa3BUTHE OPraHU3MOB 13.02.24 https://m.edso0.ru/86
3e8436
bubmmoreka [{OK
_ 20.02.24 _
23 I'eHeTnKa — Hayka O HACJICJICTBEHHOCTH U M3MEHUYHNBOCTH https://m.edso00.ru/86
3e86f2
3aKOHOMEPHOCTH HACIIeA0BAHUS TPHU3HAKOB. 27.02.24 bubmorera [JOK
24 e https://m.edso0.ru/86
Monoru0OpuaHoe cKpeluBaHue 368878
JurubpuHoe CKpeIuBaHue. 3aKOH HE3aBUCHUMOTO bubmorexa OK
25 ) 5.03.24 https://m.edso0.ru/86
HaCJIeJOBaHUS MPU3HAKOB 3689a4
CueruieHHOe HaclieZjoBaHKUe MpU3HaKoB. JlJabopaTtopHas
pabota Ne 5 «M3ydyeHue pe3yabTaToB MOHOTHOPHUHOTO 1 bubmorera [JOK
26 } 0.5 12.03.24 https://m.edsoo.ru/86
TUTUOPUTHOTO CKPEUIUBAHUS Y AP030(UIIbl HAa TOTOBBIX 36860
MUKpOTpenaparax»
I'eneruka nona. HacrnenoBanue mpu3HaKoB, CIETIJICHHBIX C bubmmorexa [IOK
27 HosoM ’ P ’ 19.03.24 https://m.eds00.ru/86
3e8c60
N3menunBocTh. HeHacnencTBeHHas U3MEHYHBOCTb.
JIaboparopHas pabota Ne 6. Mzyuenue moaudukanoHHOM 2.04.24 bubmotera [JOK
28 0.5 e https://m.edso0.ru/86
W3MEHUYMBOCTH, IOCTPOCHUE BapHAIIMOHHOTO psifa U 3e86fe
BAPUALIMOHHON KPUBOI»
HacnenctBennas namenunBocth. JlabopaTopHas padota No bubaunoreka [JOK
29 7. «AHanu3 MyTanui y qpo30(uisl Ha TOTOBBIX 0.5 9.04.24 https://m.edso0.ru/86

MUKpOIIpernapaTax»

3e8efe
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bu6mmoreka [JOK

30 ['eneTuka yenosexa 1 16.04.24 https://m.edsoo.ru/86
3e8d78
31 PesepBHelit ypok. O600meHue mo reme «HacinencTBeHHOCTh 1 23.04.24
U USMCHYUBOCTH OPTraHU3MOB»
bubmmoreka [{OK
https://m.edso0.ru/86
39 Cenexmus Kak HayKa U mporiecc . MeTo bl U TOCTHKCHUS 1 30.04.24 309014
CEJIEKIIMU PACTEHHI U KUBOTHBIX https:/m.eds00.ru/86
3e9214
33 KonTtponsnas pabora Ne3 1 7.05.24
bubmmoreka [{OK
34 buoTtexHoorus Kak 0Tpacib MPOU3BOJICTBA 1 15.05.24 https://m.edso0.ru/86
3e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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