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HOSACHUTEJ/IBHAS 3AIINCKA

IIpn paszpaboTke nporpamMMbl IO OHOJIOTHM TEOPETHYECKYI0 OCHOBY JUIS OIPEICICHUS IOAXOAOB K
(dhopmupoBaHUIO copepKaHus ydeOHoro mpenmera «buonorus» cocraBmiIM: KOHIENTyaiubHble mojoxenus GI'OC
COO o B3auMOOOYCIOBICHHOCTH IeNeH, COIEp)KaHUs, pPE3yNbTaToB OOydUeHHs M TpeOOBaHMH K YPOBHIO
MOATOTOBKM BBITYCKHUKOB, MOJIOKCHHS 00 OOMMX MLENAX M MNPUHLIUIAX, XapaKTePH3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeJHEero oodmiero oopaszosanus B Poccuiickoit @enepanny, a Taxke MOJIOKEHUS O crienuduKe
6uonoruu, e€ 3HaYEHNH B ITO3HAHUH XKMBOW MPHUPOIBI U OOECICUCHNH CYIIECTBOBAHHS YEIOBEYECKOTO OOLIECTBA.
CorytacHO Ha3BaHHBIM ITOJIOXKEHHSIM, OTIPEICIICHBI OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOIOTHH U €€ CTPYKTypa.

[Iporpamma 1o Ouosorun Jaér MpeAcTaBieHUE O IEJsIX, 00 oOIieil cTparerun 0O0y4eHHs, BOCIIUTAHUS U
pa3BuTHs 00y4arouuxcs CpeAcTBaMU ydyeOHoro mpeamera «buonorus», ompenensier o0s3aTeibHOE HPEIMETHOE
COJICp’KaHUE, €T0 CTPYKTYPY, PacIpeleNeHue MO pasfeiaaM M TeMaM, PEeKOMEHIYEMYIO MOCIIEAOBATEILHOCTD
M3y4eHUs] y4eOHOro MaTepHana ¢ y4ETOM MEXIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa3oBaTeIbHOTO IpOLecca, BO3PACTHBIX 0COOCHHOCTEH 00yUaroIUXCsl.

B mporpaMme mo OHONOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAaHMA K IUIAHUPYEMBIM JINYHOCTHBIM,
METalpeIMETHBIM M TPEAMETHBIM pe3ysibTaTaM oOydeHHs B (OPMHUPOBAHMHM OCHOBHBIX BHIOB Yy9YEeOHO-
MO3HABATEJILHON JeATeIbHOCTH/YUeOHBIX JEHCTBUI OOYdYalOmMXCsl MO OCBOSHMIO COJEpKaHHs OWOJIOTHYECKOTro
00pa3oBaHMUsL.

B mporpamme mo 6momoruu (10—11 kmaccel, 6a30BEI YPOBEHB) peali30BaH MPHUHIUIT TPEEMCTBEHHOCTH B
U3y4eHUH OMosoruu, 0jaarogaps 4eMy B HeH IpOCMaTpUBAETCs HAIIPABJICHHOCTh HA Pa3BUTUE 3HAHWUMH, CBA3aHHBIX C
(hopMHpOBaHHEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, LICHHOCTHBIX OPUEHTAIMH JIMYHOCTH, 3KOJIOTHYECKOTO
MBIIIICHHUS, TPEACTaBICHUN O 3J0pOBOM 00pa3e XM3HM U OCpEeKHBIM OTHOIICHHEM K OKPY)KArOIIeH MPHPOIHOH
cpene. [loaToMy Hapsiay ¢ u3ydeHueM OOIIEOMONIOTHUECKUX TEOPUH, a TaK)Ke 3HAHUI O CTPOCHUU KHUBBIX CUCTEM
Pa3HOro paHra M CYITHOCTH OCHOBHBIX IPOTEKAIOIMX B HUX IPOLECCOB B IPOrpaMMe IO OHOJIOTHH YJeNeHO
BHHMaHHE HCIIOJIb30BAHHIO TIOyYCHHBIX 3HAHUH B MOBCEIHEBHOW JKM3HM UIS PELICHUS NPUKJIAAHBIX 33/1a4, B TOM
yucie: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHMN YENOBEKa, MEANKO-TEHETHYECKOTO KOHCYJIbTHPOBAHMUSA,
000CHOBAHHUS 3KOJIOTMYECKH 1eJIeCO00pa3HOTO MOBENEHUS B OKpPY’KaIOIIed MPUPOIHON cpere, aHaau3a BIIMSHUA
XO3AHCTBEHHOM MEATENbHOCTH 4YeJOBEKa Ha COCTOSHHE INPHUPOJHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE
BHUMAaHHS K IIPUKIAJHOM HarpaBIeHHOCTH ydeOHOro mpeaMera «bnoiorus» NpoAMKTOBAaHO HEOOXOAMMOCTHIO
oOecrieyeHHs YCIOBHM I pelleHHs OJHOM M3 aKTyaJbHBIX 3a/ad IIKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHUS,
KOTOpast mpexrnosaraet GopMUpoBaHKe y 0O0yUYarOIMXCS CTOCOOHOCTH aIaliTUPOBATHCS K U3MEHEHUSIM THHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHUDA.

Buonornss Ha ypoBHe cpegHero obmero oOpa3oBaHUs 3aHMUMaeT BaxHoe Mecto. OHa obecneunBaeT
dbopmupoBanre y oOydaromuxcsl MpeACTaBICHUNA O HAYYHOW KapTHHE MHpa, pacliupser U 0000maeT 3HaHUS O
JKMBOM NpHpoAe, e€ OTIMYUTENbHBIX IIPU3HAKAaX — YPOBHEBOW OpraHU3alWHM M 3BOJIOIMHU, CO3MAET YCIOBUS IS
MO3HAHMSI 3aKOHOB JKMBOM HPHUPOJBI, (OPMHUpPOBaHMS (PYHKIMOHAIBHOM T'PaMOTHOCTH, HAaBBIKOB 3J0POBOTO H
6e3omacHOr0 06pa3a JKU3HH, IKOJIOTHUECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIIEHHUS K )KMBOI MIPUPOJIE U YETOBEKY.

Bonbiioe 3HaueHNE OHOJIOTHS UMEET TaKXKe IS PEIICHUS BOCITUTATENbHBIX U PA3BUBAIONINX 337a4 CPEIHETO
obmero o0pa3oBaHus, CONMANIM3AIMM oOydarommxcs. I3ydeHue Ouonornu oOecreunBaeT YCIOBHS JUIS
(hopMupOBaHKS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX 1 HH(GOPMALMOHHBIX HaBBIKOB, 3CTETUYECKOH KyJIBTYPBI,
CIOCOOCTBYET HHTErpalud OHOJOTMYECKHX 3HAHMH C MPEICTaBICHUAMH H3 JAPYTMX Y4eOHBIX IpEeAMETOB, B
YacTHOCTH, (U3WKHM, XUMHU M Teorpaduu. Ha3zBaHHBIE NOJIOKEHWS O INpeAHA3HAYCHWH Y4eOHOro IpeaMera
«bronorus» cocTaBmIM OCHOBY JUIS OMNpEETICHUs MOAXO0J0B K OTOOPY M CTPYKTYPHPOBAHMIO €TO COAEpKaHWs,
MPEJCTAaBICHHOTO B IIPOTrpaMMe 110 OHOJIOTHH.

Ot16op conepkanusi ydeOHoro mpenmera «buosorus» Ha 06a30BOM YpOBHE OCYIIECTBIEH C ITO3MIUH
KyJIbTypOCOOOPa3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYdaloIIUecs JOKHBI OCBOWTH 3HAHHUA W yMEHHS,
3HaYNMbIe Ui (OPMHPOBAHUS OOWIEH KyJNbTypHl, ONpEACIAIOIINE aJeKBAaTHOE IIOBEJICHHE 4YelOBEKa B
OKpYXaroliel MPUPOAHON cpelle, BOCTpeOOBaHHBIE B IOBCEAHEBHOW KH3HU W TPAKTHUECKON NEATEIHHOCTH.
Ocoboe MecTo B 3TOM CHCTEME 3HAHMH 3aHUMAIOT 3JEMEHTBHI COJEPXKaHUs, KOTOpHIE CIYXaT OCHOBOHM s
(hopMupOBaHUS MPEICTABICHUN O COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTHHE MHpPa M IEHHOCTHBIX OPUEHTALINIX
JIMYHOCTH, CHOCOOCTBYIOMIMX T'yMaHU3AIMK OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKTypHpOBaHHE COAEpKaHUsI yIeOHOro MaTepHaia B IporpaMme 1o OHOJIOTHH OCYIIECTBICHO C YUETOM
NPUOPUTETHOTO 3HA4YEHUS 3HAHWH 00 OTIMYHMTENBHBIX OCOOEHHOCTSIX >XHMBOW IPHUPOABI, O €€ YypPOBHEBOM
OpPTraHM3aIlM M 3BOJIIONMH. B COOTBETCTBUHM C 3TUM B CTPYKType y4eOHOro mpeamera «bBHOJOTHS» BBHIICIECHBI
CeNyIolIMe coepxKaTelbHble JuHuUU: «buosorus kak Hayka. MeTtonsl HaydyHOro nos3HaHus», «Knerka kak



Ouosorudeckas cucreMay, «OpraHu3M Kak Omoyiormdyeckas cucrema», «CrcrtemMa U MHOT0OOpa3re OpraHu4ecKoro
MHpay», «DBOJIOLHS KUBOU MPUPOABI», «DKOCHCTEMBI U MIPUCYIIIUEC UM 3aKOHOMEPHOCTH.

Lenp n3yuyennst yueOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBJaJIeHHE OOYYarOIMIMMHCS
3HAaHUSAMH O CTPYKTYPHO-()YHKIIMOHAJIBHOW OpraHM3alliy JKMBBIX CUCTEM PAa3HOTO paHra W IpuoOpeTeHre yMeHui
UCIIONIb30BaTh STH 3HAHUS Ul T'PAMOTHBIX JCHCTBUI B OTHOLICHHH OOBEKTOB >KUBOW MPUPOJABI M PELICHUS
Pa3IHYHbIX JKU3HEHHBIX TIPOOIIEM.

Joctmkenue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha 0a3oBoM ypoBHE oOecrednBacTCs
peLICHUEM CIEIYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMKCS CHCTEMbl 3HAaHMH O OHOJOTMYECKHUX TEOPHSX, YUYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIYXKaIIUX OCHOBOM At GOPMUPOBAHMS MTPEACTABICHNUI O €CTECTBEHHO-
Hay4HOH KapTHHE MHUpa, O METOJIaX HAYYHOTO MO3HAHUS, CTPOSHHU, MHOT000pa3iy 1 0COOEHHOCTSIX JKUBBIX CHCTEM
Pa3HOro YpOBHSI OPTaHU3AIMH, BBIIAIOIIMXCS OTKPBITUAX U COBPEMEHHBIX UCCICIOBAHHIX B OMOJIOTHY;

(dopmupoBaHue y 00y4aroUIMXCsS MO3HABATENBHBIX, MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CHOCOOHOCTEH B
Ipolecce aHaln3a JAHHBIX O MyTSAX Pa3BUTHS B OWOJOTMU HAYYHBIX B3IVISZOB, UAEH M MOJXOJOB K M3YUEHHIO
JKHBBIX CHCTEM PA3HOTO YPOBHsI OpTaHHU3aIUH;

CTaHOBJICHHE Yy oOyuaromuxcs oOmieil KynbTypbl, (YHKIHOHAJIBHOW T'PAMOTHOCTH, Pa3BUTHE YMEHUI
OOBSCHATh ¥ OLICHHBATh SIBICHUS OKPY)KAIOIIEr0 MHpa >KMBOM NPUPOABI Ha OCHOBAHWUM 3HAaHWH M OIIBITA,
MOJYYSHHBIX [PU U3Y4EHUU OUOJIOTHH;

(dbopmupoBaHue y OOYYAIOMIMXCSA YMEHHUH WIUIIOCTPUPOBATh 3HAUCHHE OHOJOTMYECKUX 3HAHHHA B
NPaKTHYECKOW  JIeATENIbHOCTH  4YEJNOBEKa,  pPa3BUTHM  COBPEMEHHBIX  MEIMIMHCKMX  TEXHOJOTMH |
arpoOHOTEXHOJIOT HIA;

BOCIHUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEIOBEKOM JKHUBOH MPUPOJBI, HEOOXOIMMOCTH
0epexHOro OTHOILEHHUS K Hell, COOIOICHNs 3THYECKUX HOPM TP MTPOBEJICHUN OHOJIOTHYECKUX UCCIICA0BaHNU;

OCO3HaHHE IIEHHOCTH OHMOJIOTHYECKUX 3HAHWI AJISI MOBBILICHHUS YPOBHS JKOJOTHUECKOM KYJBTYPBI, IUIS
(hopMHPOBaHHUS HAYYHOTO MUPOBO33PCHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEAHEBHON XHM3HHU JUIS OLICHKH MOCIEACTBHI CBOCH
JIeITEIbHOCTH 10 OTHOLICHUIO K OKpYJKarollel cpeie, COOCTBEHHOMY 3/10pOBBI0, 00OCHOBAHUE M COOIIOJICHUE MEp
MpOGHIAKTHKH 3a00JICBAaHHH.

B cucreme cpeanero obumiero obpasoBanus «buonorus», u3ydaemas Ha 0a30BOM YpPOBHE, SIBISICTCS
00s13aTeNbHBIM  y4eOHBIM TIPEIMETOM, BXOJAALIMM B COCTaB MpeAMETHOW o0aactu «EcrecTBeHHO-Hay4HBIE
HPEIMETBD».

Jis m3ydeHuns: 6monoruu Ha 6a30BOM YpOBHE cpenHero obmiero oopasoBanus orBoautcs: B 10 kimacce — 68
JacoB 2 gaca B HEJICITIO).



COJEPKAHUE OBYYEHUS
10 KJIACC

Tema 1. Buosiorust Kak Hayka.

buonorust xak Hayka. CBsi3b OHMOJOTHMH C OOIIECTBEHHBIMH, TEXHHYECKHMH H JIPYTUMH €CTECTBEHHBIMH
HayKamH, Guiaocopuel, 3TUKOH, SCTeTHKOI u mpaBoM. Ponb Ouosiornu B ()OPMHUPOBAHUHM COBPEMEHHOW Hay4YHOMW
KapTuHBI MUpa. CucTeMa OMOTOTHIECKUX HAYK.

MeTob! TO3HAHUS KUBOW MPUPOIB! (HAOIIOACHUE, SKCIIEPIMEHT, OIIMCaHNE, U3MEPEHNE, KITacCH(UKaNH,
MOJICTIMPOBaHUE, CTaTHCTHYECKask 00pabOTKa TaHHBIX).

JdemoncTpanum:

IToptpetsi: Y. HapBuHn, I'. Mengens, H. K. Konbuos, [Ix. Yorcon u @. Kpuxk.

Tabmuub! u cxembl: «MeToIbI TO3HAHKS KUBOW TIPUPOIBI.

JlaGopaTopHble M IpaKkTHYecKUue PadoThI:

IIpaktrdyeckas pabdora Ne 1. «Vcrmomp30BaHHME pazIHMYHBIX METOIOB TPH HM3YYCHHH OMOJIOTHIECKHUX
0OBEKTOBY.

Tema 2. )KuBble cucTeMbI H HX OPTraHM3aNNs.

XKuBble cucTembl (OMOCHCTEMBI) Kak TNpenMeT wn3ydeHus Owonormn. OTiaWdme >XHUBBIX CHCTEM OT
HEOPTraHUYECKOU TIPUPOJBI.

CaoiicTBa OHMOCHCTEM U UX pa3HOOOpaszue. YPOBHH OpraHM3aliyd OMOCHCTEM: MOJICKYJISPHBIA, KICTOUHBIH,
TKaHEBBIN, OPraHU3MEHHBIH, MTOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OHOTCOIICHOTHYCCKHI), OMOCHEPHBIH.

JdeMoHcTpanum:

Tabnuupt u cxembl: «OCHOBHBIC IPU3HAKHU JKU3HUY», «Y POBHU OpraHU3aLUH KUBOW TPHUPOIBI.

O6opynoBanue: Mozenb Mosiekyisl JTHK.

Tema 3. XuMnueckuii cOCTaB U CTPOEHUE KJIETKH.

XUMUYECKHH COCTaB KIETKH. XUMHYECKHUE DIEMEHTBL: MAaKpO3JIEMEHTBI, MHKpPO3JIEMEHTH. Boma wu
MUHEpaJIbHbIC BEIECTBA.

OYHKIIUHN BOABI U MHHEPAJIBbHBIX BEUIECTB B KieTke. [loanepxanne ocMoTHYECKOro OanaHca.

Bbenxu. CoctaB u cTpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3amMeHMMBIE W 3aMEHHMBIC
AMHMHOKHCIIOTHI. AMHHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYPhl O€JIKOBOW MOJIEKYJbI (IIE€pBHYHAs, BTOpUYHAs,
TPEeTHYHasi U YETBEPTHYHAs CTPYKTypa). XMMHYECKUE CBOWCTBA OenkoB. buonornueckue GyHKIMN OSITKOB.

®epmeHTEl — Ononormdeckue Kartamusatopbl. CTpoeHHe (GepMeHTa: aKTHBHBIH IIEHTp, cCyOCTpaTHas
cnerduanocts. Kodepmentsr. Buramunsl. OTnnuust GepMEHTOB OT HEOPTaHWYECKUX KaTalIn3aToOpOB.

YrneBoapl: MOHOcCaxapuabl (TJIIOKO3a, pub0o3a W Je30Kcupubo3a), nucaxapuabl (caxaposa, JaKTo3a) U
nosmcaxapuIb! (Kpaxmal, TIMKOTeH, IeuTioio3a). bronornieckue GyHKIMN yIIeBOIOB.

Jummuner:  tpurmunepuasl,  Gocdonunuael,  crepouasl.  ['mapodwisHO-THAPOGOOHEIE  CBOWCTBA.
Bronornueckue pynkun munuaoB. CpaBHEHHE YIJIEBOIOB, OSIIKOB M JIMMTUI0B KaK HCTOYHHKOB YHEPTUH.

Hyxneunossle kucnotel: JIHK n PHK. Hyxmeotuabl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT. CTpoeHHE U
¢dyaxuun [JHK. Ctpoenne u ¢pyaxunn PHK. Bunst PHK. AT®: crpoenne u QyHKIHH.

IMutonorus — Hayka o kieTke. Kiletounas teopust — mpuMep B3aUMOAEHCTBHS HJICH U (AaKTOB B HAYYHOM
MO3HAHUHU. METO/bI H3YUEHUS KIETKH.

Knerka kak memoctHas >xuBas cuctema. OOmiye NpH3HAaKM KIIETOK: 3aMKHyTas Hapy)KHasi MeMOpaHa,
monekynsl JJHK kak reHeTHdeckuii anmmapar, cucreMa cuHTe3a 0enka.

THrbI KJIETOK: SyKapHOTHYECKas U MpokapruoTHueckass. OcoOEHHOCTH CTPOCHHUS MPOKapUOTHIECKOHN KIIETKH.
Krnerounas crenka 6aktepuii. CTpoeHHE SyKapHOTHUECKOW KiIeTKA. OCHOBHBIC OTIIMIHS PACTHTEIBHOM, )KHBOTHOM
Y TPHOHOH KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKa, IIMKOKAIHKC, uX ¢(yHKmmu. [Ira3marugeckas
MeMmOpaHa, e€¢ cBoiicTBa n ¢yHkuuu. L{uroruazma u e€ opranounsl. OxHOoMeMOpaHHbIe opraHouasl kiuetku: JI1C,
anmapar I'onbmku, au3ocoMsl. [lomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPUH, IUIacTUbL. [IpoucxoxaeHue
MUTOXOHJApPHHA W TuIacTUA. Buasl mmactun. HememOpaHHBIE OpraHOWMABI KIETKH: PHOOCOMBI, KIETOYHBIH IEHTD,
HEHTPHONH, PECHUIKH, KTYTUKHA. DYyHKIINHA OPTaHONIOB KIETKH. BKIIroueHusI.

Snpo — perynstopHbslii HeHTp kieTku. CTpoeHme siipa: siepHast 000JIOYKa, KapHoIula3ma, XPOMAaTHH,
SIPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JdemoncTpanum:



Tloptpetst: A. JleBenryk, P. I'yk, T. [lIann, M. lneitaen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxiun, K. M. bap.

Huarpammer:  «PacnpeneneHue XHMMUYECKHX OJIEMEHTOB B HEXHMBOM mpupone», «PacmpeneneHue
XUMHMYECKHX 3JIEMEHTOB B )KUBOM IIPUPOAE».

Tabmuuer n cxemsl: «llepnogmdeckass Tabauna XUMHIECKUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIBI BOJBI,
«buocunTe3 Oenka», «CTpoeHue Moiekyisl Oenka», «Ctpoenue ¢epmentay, «HyxmenHoBeie kucmotsl. JJHK»,
«Ctpoenue monexynsl AT®», «CtpoeHne 3ykapuoTHUeCKoi KIeTkn», « CTpoeHue KUBOTHOHN KIeTku», «CTpoeHue
pacTUTeNbHON KIeTKn», «CTpoeHHe NpOKapHOTHYECKOH KiIeTKH», «CTpoeHHe sapa KIETKN», «YTIEBOIBIY,
«JInmmae».

OOopyznoBaHue: CBETOBOW MHKPOCKOI, OOOpyIOBaHHE /Uil TPOBEACHHS HAOIIONCHUH, H3MEpeHHH,
SKCHEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX, JKUBOTHBIX U OaKTE€pUaIbHBIX KJIETOK.

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

JlabopatopHast padora Ne 1. «/3yd4eHne KaTanuTHYECKOH aKTUBHOCTH ()EPMEHTOB (Ha MpHMEpEe aMHIIa3bl
WY KaTaJla3bl)».

JlabopaTtoprast pabora No 2. «l3ydeHne CTpOeHHS KJICTOK PACTEHHH, >KUBOTHBIX W OakTepuil mon
MHKPOCKOITIOM Ha TOTOBBIX MUKPOIIPETAPaTaX U X OIHCAHUECH.

Tema 4. ’Ku3Hees TeJILHOCTh KIETKH.

OOMeH BemiecTB, WM MeTabomm3M. AccUMWIANNSA — (TUTACTHICCKUH  OOMEH) W JUCCUMFUIAIINS
(aHeprerndeckuii 0OMEH) — ZIBE CTOPOHBI €IUHOTO TIpoliecca MeTabosm3Ma. Posb 3aKOHOB COXpaHEHUs BEIECTB U
SHEPrUY B IOHUMAaHUH METabO0IN3Ma.

Tumbel oOMeHa BemiecTB: aBTOTPOGHBIH M rereporpodubiid. Poibp ¢epMeHTOB B 0OMEHEe BELIECTB H
MPEBPAIICHUN SHEPTUH B KIICTKE.

®otocuntes. CperoBas W TeMmHOBas (a3bl QoTocuHTe3a. Peakumu dorocunreza. DddexkTHBHOCTD
¢dorocunresa. 3HaueHue (HoTOCHHTE3a JUIS KU3HU Ha 3emie. BiusHue ycnoBuil cpensl Ha GoToCHHTE3 U CIIOCOOBI
MOBBIIICHHS €T0 NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XeMOCHHTE3NpYIomre OakTepruu. 3HaueHHE XeMOCHHTE3a IS )KU3HM Ha 3eMile.

OHepreTndeckuii oOMeH B KieTke. PaciuerniieHue BEUIECTB, BBIICICHHE W aKKyMYJHPOBAaHHWE DHEPIHU B
KJIeTKe. JTamnbl 3HepreTudeckoro obmeHa. I'nmmkomnus. bpoxenune u ero Buabl. KucioponHoe okucieHue, uiu
KieTogHoe Apixanue. OxuciaurensHoe hochoprnupoBanne. DH(HEKTUBHOCTh YHEPTETHIECKOI0 OOMEHa.

Peakunu marpuyHoro cuHTre3a. [enermyeckas wundpopmamms u JHK. Peammzaums renetudeckoii
undopmanun B KieTke. ['eHeTHdeckuil Koi M ero cBoiicTBa. TpaHckpumims — MaTpuusblii cuHte3 PHK.
Tpancnsamust — 6uocunTe3 Oenka. Otansl TpaHcmanuu. Koguposanne amuHOKHCIOT. Ponb prbocom B OmocHHTE3E
Genxa.

Hexnerounsie ¢opmsl xn3HN — BUpYCHL. Mcropus otkpsiTust Bupycos (. V. ViBanosckuif). OcobenHOCTH
CTPOEHHMS ¥ )KU3HEHHOTO IMKJa BupycoB. bakreprodaru. bonesun pacTeHui, )KUBOTHBIX U Y€JIOBEKA, BHI3bIBACMbIE
Bupycamu. Bupyc ummyHomedummra yemoseka (BUY) — Bo3Oymmtenms CIIM[la. OOpaTHas TpaHCKPHIIIHS,
peBepTasza 1 uHTerpasa. [Ipopunakrruka pacpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI.

JdemoHcTpanum:

Ioptpetsi: H. K. Konwuos, /1. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tumbel muTaHus», «Metabomusm», «MUTOXOHIAPHSY, «DHEPreTHUECKUuid 0OMEeH»,
«Xnoporutact», «Porocunresy», «Crpoenne HK», «Ctpoenne u QyHkunoHupoBaHue reHa», «CuHTE3 Oenkay,
«[enernueckuit kom», «Bupyce», «bakrepmodaru», «CtpoeHnme wu >Ku3HEeHHBIH 1wk Bupyca CIIN/a,
Oaxrepuodaray, «Permmkanus JJHK».

Ob6opynoBanue: mojenu-amminkanuu «Yasoexnue JJHK u tpanckpunmms», «bnocuntes 6enkay, «CtpoeHue
KIIETKW», Mozenb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe M MHAUBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounsrid muki, Wi KU3HEHHBIM WK KieTku. MHTepdaza m mwuro3. Ilpomeccsl, mpoTekaromue B
uaTepdasze. Perumkanus — peakmus matpuaHoro cuuTesa JJHK. Ctpoenme xpomocom. XpoMOCOMHBIH Habop —
KapuoTurn. JIMIIOWAHBIE W TaluIOMJHBIH XpOMOCOMHBIE HaOophl. Xpomaruabl. LluTonornyeckue OCHOBBI
Pa3sMHOXKEHHUS ¥ WHAWBUIYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xmetkn — Muto3. Cragmm mwuro3a. Ilpomeccsl, mpoucxonsmue Ha pasHBIX CTAAMAX MHUTO3.
Buonoruueckuit cMbICI MUTO3A.

[Iporpammupyemas rubeis KJIETKH — aroITo3.



@opMBl pa3MHOXKEHHSI OPraHM3MOB: O€crojoe M IOJI0BOE. Buapl 0ecrmosioro pa3MHOXKEHHS: [EICHUE
HaJ[BOE, TIOYKOBAHUE OJHO- ¥ MHOTOKJICTOYHBIX, CHOPOOOpa30BaHNE, BETETATHBHOE Pa3MHOXKEHHUE. VICKycCTBEHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HaUEHUE [Tl CEIEKLIUU.

[TonoBoe pa3MHOXKEHHUE, €ro OTINYHUS OT OECHOIIOTO.

Meiioz. Cramun meiiosa. IIpomeccsl, mpoucxoaimue Ha cTagusax meio3a. [loBeneHne XpoMocoM B MeHo3e.
Kpoccunrosep. buonornueckuii cMbicia U 3HaUEHUE MEHO03a.

l'amerorenes — mpouecc 0Opa3oBaHUs TOJIOBBIX KJIETOK Y XKHMBOTHBIX. I10JIOBBIE jKesie3bl: CEMEHHHMKH U
smaarkd. OOpa3oBaHHMe M Pa3BUTHE ITOJIOBBIX KJIETOK — raMeT (CIIepMaTO30H/, SIMIEKIETKa) — CIIEPMaTOTeHe3 U
oBoreHe3. OCOOCHHOCTH CTPOCHHUS SIMLEKJIETOK U criepMaTo3onnoB. OmionoTsopenue. [TapreHorenes.

WunuBunyansHoe  pasButhe  (OHTOreHe3). OMOpHOHaNbHOE  pa3BUTHE  (IMOpHOreHe3).  OTarbl
SMOpPHOHAJIILHOIO  Pa3BUTHS y  [O3BOHOYHBIX  JKMBOTHBIX: JIpoOJI€HWE, TacTpyJisilUs, OpraHOTeHE3.
IToctomOproHanpHOE pa3BUTHE. THUOBI TTOCTAIMOPHOHANBFHOTO PAa3BUTHS: MpAMOe, HEMpsMoe (JIMIUHOYHOE).
BrmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBL, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zeutne pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJUH Pa3BUTHUS.

JdeMoHcTpanum:

Tabmumer 1 cxembl: «DOpMBI pa3MHOKEHHS OPTaHU3MOBY», «/[BOWHOE OIIOZOTBOPEHHE Y IBETKOBBIX
pacteHuit», «BereraTuBHOe pa3MHOXKEHHE pacTeHUi», «Jledenue kieTku Oakrepuity, «CTpOCHHE IOJOBBIX
KIETOK», «CTpoeHre XpomMocoMbl», «Knerounsii mukm», «Pemmukanus JHK», «Mwutosdy, «Meito3», «IIpsmoe u
HENPSIMOE pa3BUTUE, «['aMETOreHe3 y MIIEKOIUTAIOIINX U 4eJI0BeKay», «OCHOBHBIE CTaIUU OHTOTECHE3a.

O6opynoBaHMe: MMKPOCKOI, MuUKpompenapaTsl «CHnepMaTo30Mabl MIEKONHUTAIOMIEroy, «SinekneTka
MIIEKOIHUTaloero», «KapnokuHes B KJIeTKax KOpEIIKa JIyKay, MarHUTHasI MOJAEIb-allIUINKaIus «JleeHne KIeTKm»,
mozens JJHK, Mogens Merada3Hoi XpOMOCOMEI.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopaTtopras pabora Ne 3. «HabOmroneHue MuTO3a B KJIETKAX KOHYHKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIpenapaTax».

JlabopaTopHast pabota Ne 4. «/3ydeHne cTpOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEapaTax.

Tema 6. HacjieACTBEHHOCTh H U3MEHYHMBOCTh OPraHN3MOB.

[Mpenmer w 3amauu reHeTwkH. Mcropusi pa3BUTHS TeHETHUKH. Poib LUTONOrMM M SMOPUOJIOTMH B
CTaHOBJICHUM TEHETHKH. BKian pocCHHCKHX M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHKH. METOIbl T'€HETHKH
(TubpumonoruuecKnii, IUTOT€HETHYECKUH, MOJIEKYIsApHO-TeHeTHdeckuit). OCHOBHBIC T'€HETHUECKHE MOHATHS.
I'eneTnueckast CHMBOJINKA, UCIIOb3yeMas B CXeMax CKpEeLMBaHUH.

3aKOHOMEPHOCTH  HACJICIOBAHWS ITPU3HAKOB, ycTaHoBieHHble [. Mengenem. MonoruOpunHoe
CKpeliuBaHue. 3aKOH eAuHooOpa3usi THOPHAOB TIEPBOTO IOKOJICHWS. [IpaBmiio JTOMHHHpPOBaHUS. 3aKOH
pacuierieHus npu3HakoB. [ unoresa unctoTsl rameT. [lomHOE M HETOTHOE TOMUHHPOBAHUE.

JurubpunHoe ckpeniBaHue. 3aKOH HE3aBUCHMOTO HacleI0OBaHHUS NPU3HAKOB. L[uToreHeTnueckre OCHOBBI
JUTHOPUIHOTO CKpEUIMBaHUs. AHAJIM3UPYIOIIEe CKpelIMBaHKUE. VICIob30BaHNe aHATM3HUPYIOMIETO CKPEIIMBAHUS
JUIS OTIpeIeJICHIs TeHOTHIIA 0COOH.

CuennenHoe HacneioBaHue npuzHakoB. PaGora T. MopraHa mo CIETJIEHHOMY HAcll€JJOBaHUIO TE€HOB.
Hapymenue cuennenus reHoB B pe3yIbTaTe KPOCCHHIOBEPA.

XpOoMOCOMHas TeOpHUs HACIECCTBEHHOCTH. | eHeTHUEeCKHe KapThl.

I'enetuxa mosa. XpoMOCOMHOE OIpeJiesieHHe M0J1a. AyTOCOMBI M NOJIOBBIE XPOMOCOMBI. ['oMoramMeTHsIe U
rereporaMeTHble opranu3Mel. HacnenoBaHue Npu3HaKoB, CLEMIIEHHBIX C MOJOM.

W3MmeHunBOCTE. Buabl HM3MEHUYMBOCTH: HEHACHEICTBEHHAas W  HaclelACTBeHHas. Pombp cpegsl B
HEHACJIeICTBEHHOH M3MEHYMBOCTH. XapaKTepUCTUKA MOAW(PHUKAIMOHHOW H3MEHYMBOCTH. BapHanuoHHBIA psin H
BapuanuoHHas kpuBas. Hopma peakuun npusHaka. KonnuecTBeHHbIE M KaueCTBEHHBIE NMPU3HAKM M UX HOpMa
peakun. CBoiicTBa MOIU(PHUKAIIMOHHONH N3MEHUYNBOCTH.

HacnenctBenHasi, Ui reHOTHUITMYECKast, K3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTh. Melo03 U MOJIOBOM
MpoIlecC — OCHOBa KOMOMHATHMBHOM H3MEHYMBOCTH. MyTanMOHHAs W3MEHYMBOCTh. Kiaccmpukamuss MyTarui:
TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MpUYKHBI MyTaluid. MyTareHHble (pakTOpbl. 3aKOH FOMOJIOTHYECKHX
ps0OB B HacieAcTBeHHOM n3MeHunBocTy H. 1. BaBuioga.

BresnepHast HacIeACTBEHHOCTh ¥ U3MEHUUBOCTb.

I'enetuxa dvenosexka. Kapuotun denmoBexa. OCHOBHBIE METOABI I'€HETHUKU 4YEJIOBEKA: IEHEAaTOrMYECKHMH,
OJIM3HENOBBIM, IUTOI'CHETHYECKUH, OMOXMMHYECKUH, MOJICKYJIIpHO-reHeTHYecknii. COBpeMEHHOE OIpeeieHue
TEHOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHME, I€HOTUIIMpOBaHUE, B TOM uucie ¢ nomoupro [IIP-ananu3a.
HacnenctBennsle 3a001€BaHNs YeIOBEKa: TeHHBIE OOIE3HH, O0JIE3HU ¢ HACIEICTBEHHOW MPEapacIioioKeHHOCTHIO,



XpoMocoMHbIe OonesHn. CoMaTHdecKue W TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKH. [IpHHIMIBI 370pOBOTO
oOpasa KW3HHM, IUArHOCTHUKH, NPOQUIAKTUKHA M JICYCHHS T'CHETHYECKHMX Oone3Hed. MenuKko-TeHeTHIecKoe
KOHCYJIbTUpOBaHKE. 3HAUCHHE MEIUINHCKOM TeHETHKN B IPEAOTBPALICHUH U JICYEHHH I'eHETHYECKUX 3a00JIeBaHui
9eJIOBEKa.

JdeMoHcTpanum:

Hoprpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-Pecoscknit, H. 1.
Basuios.

Tabmumel n cxembl: «MOHOTHOPHIHOE CKPEIIMBAaHWE M €r0 LUTOTCHETHYECKas OCHOBa», «3aKoH
pacIieIyieHnsT M €ro IUTOTCHETHYeCKash OCHOBa», «3aKOH UYHCTOTHI TraMeT», «/IurnOpnmHOe CKpeIIMBaHHEY,
«utonoruyeckue OCHOBBI AWTMOPHIHOTO CKpelIMBaHUS», «Meiio3», «B3anmomelcTBHe ajuleNbHBIX T€HOBY,
«'eHeTnueckue KapThl PacTEHUM, KUBOTHBIX U yelloBeKa», «[ eHeTuka mosay, «3aKOHOMEPHOCTU HaclleOBaHMUS,
CIIEIUIEHHOTO C TOJIOM», «KapHOoTHIBI 4YenmoBeka M >KHUBOTHBIX», «Bumpl m3meHunmBOoCTH», «MoOanpuKannoHHAS
M3MEHYMBOCTHY, «HacnenoBanue pesyc-gpakropay, «I'eHeTHKa TpynI KpoBuy», «MyTallMOHHAsS ©3MEHUUBOCTDY.

ObopynoBaHue: Mojenu-anuMKanu «MoOHOTHOpHIHOE CKpelrBaHue», «HenoiaHoe NOMUHHUPOBAaHUEY,
«durubpunHoe ckpemuBanue», «llepekpécT XpomMocom», MHKPOCKON M MHuKpompemnapaT «Jlposodmnay (Hopma,
MyTaIu (GOpMBI KPBUIBEB U OKPACKH Tela), Tepbapuii «['opoX IOCEBHON.

JlaGopaTopHble M IpaKTHYeCKHe PadOThI:

JlabopatopHnast pabota Ne 5. «/3yueHne pe3ynbTaTOB MOHOTHOPHIHOTO M IUTHOPHIHOTO CKPEUIMBAHUS Y
JIp0o30¢ Bl HA TOTOBBIX MHUKPOIIPEIapaTax».

JlabopaTopnas padotra Ne 6. «/M3yueHue MOAU(PUKANUOHHOW H3MEHYMBOCTH, MOCTPOCHUE BapUAI[OHHOIO
psiia U BapualiMOHHOM KpUBOW».

JlabopaTopHast pabota Ne 7. « AHanu3 MyTanui y 1po30(iIbl Ha TOTOBBIX MHKPOIPEIapaTaxy.

[MpakTryeckas pabora Ne 2. «CocTaBiieHHE U aHATU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IpoLecC. 3apOoKIEHUE CEeleKUMH W JoMmectukauus. Yuenue H. U. Basunosa o
[EHTPaX NPOUCXOXKACHHS M MHOrooOpasus KyJIbTypHBIX pacTeHHH. LIEHTpBI TpPOMCXOXKACHUS NOMAITHHX
KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJBl CeNEeKIUMU. MaccoBBIH W HHAMBUAYAJIBHBIH OTOOPHI B CENIEKIMM PAcTeHUH U
KHUBOTHBIX. OmeHKa 3KcTepbepa. bian3kopoacTBeHHOE cKpemuBanne — nHOpuanHT. Ynctas ouaus. CkpernBaHue
qUCTRIX JUHUH. ['ereposuc, wiam rubpunHas cwia. HepoicTBeHHoe ckpelnuMBaHue — ayrOpuauHr. OTnanéHHas
rubpuanzanusi u e€ ycnexu. MICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHHE MOJMUIUIONAOB. JIOCTH)KEHUS CEeNEeKIUU
pacTeHuil, )KUBOTHBIX ¥ MUKPOOPTaHU3MOB.

BroTexHOMOTHS KaK OTpacib MPOW3BOACTBA. [ eHHAS HMHXCHEPH. DTalbl co3laHus pekoMOmHaHTHOH JTHK
U TPaHCTEHHBIX OpraHm3MoB. Kietounas mmxeHepus. KieTouHsle KyJnbTypsl. MHKpPOKJIOHAJIBHOE Pa3sMHOXKEHUE
pactenuii. KiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OpPraHU3MOB. OKOJOTHMYECKHE U
stndeckue npobiemsl. MO — reneTndyecky MoIUpUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kaprneuenko, M. ®. I1BaHoB.

Tabmuupr 1 cxeMbl: KapTa «LIeHTpBI TPOMCXOXKICHNS ¥ MHOT000pasus KyJIbTypHBIX pacTeHHit», «Ilopos
JIOMAIIIHUX KHUBOTHBIX», «CopTa KyNbTypHBIX pacTeHH», «OTaanéHHas rubpuanzanus», «PaboTsl akagemuka M.
®. HBanoBay, «llomummonaus», «OOBEKTH OMOTEXHOIOTHM», «KieTouHble KyIbTYphl U KIOHHPOBAHHEY,
«KoHcTpynpoBaHue 1 mepeHoc reHOB, XPOMOCOM.

ObopynoBaHne: MyJISDKH IUIOJIOB M KOPHEIUIOAOB JUKHUX (JOPM M KyJIBTYPHBIX COPTOB pacTeHHH, repoapuii
«CenbCKOXO03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble U IpaKTHYecKUe padoThI:

Okckypensi «OCHOBHBIE METOJBI M IOCTH)KEHHS CEJIeKIMH PAacTeHWH M JKMBOTHBIX (HA CEJICKIHOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIH YYacTOK, B TEIUIMYHOE XO3SMCTBO, JabopaTopuio
arpOYHHMBEPCUTETA WM HAYIHOTO LIEHTPA)».



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMEI 10 BMOJIOT'1 HA BA30OBOM YPOBHE
CPEJJHEI'O OBIIETI'O OBPA3OBAHI A

Cornacuo ®I'OC COO, ycraHaBnuBaroTcs TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOy4aroUMMHUCS
IPOrpaMM CPEIHETo O0LIero 00pa3oBaHMs: JIMYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMIJHOCTHBIE PE3YJIBTATBI

B cTpykType IHMYHOCTHBIX pE3yNbTaTOB OCBOEHHs IpeaMmeTa «bBHONOTHsA» BBIICIECHBI CIEAYIOIINE
COCTaBJIAIOLINE: OCO3HaHWE OOYYaIOMIMMHCS POCCHICKOW TPaKTaHCKOW MISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH M CaMOONpPENENICHHIO, HAIM4YMe MOTHBALMK K OOy4YeHHIo Ouosoruw,
I[eJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHNUX yOSKACHUH JIMIHOCTH HA OCHOBE KJIFOUEBBIX [IEHHOCTEH M HCTOPHIECKUX
TpPaguUMH Pa3BUTH OMOJIOIMYECKOTO 3HAHUS, FOTOBHOCTH U CIHOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
CBOEI1 IeSITENEHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU, ITPUCYIIUMH CUCTEME OHOJIOTHYECKOro 00pa3oBaHus,
HaJIMYHE 3KOJIOTHYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh LIENH U CTPOUTH KU3HEHHBIC TUIAHbI.

JlnqHOCTHBIE pe3ynbTAaThl OCBOCGHHUS mpenmera «buosmorms» mocTturaroTcs B e€AMHCTBE y4eOHOH U
BOCNUTATEIbHON JEATENbHOCTH B COOTBETCTBHM C TPAAULUOHHBIMU POCCUHCKUMH COLHUOKYJIBTYPHBIMH,
HCTOPHYECKUMH W J[yXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHATHIMH B OOIIECTBE IPaBWIAMH M HOPMaMH
MIOBE/ICHHS M CIIOCOOCTBYIOT TpOIieccaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, Pa3BUTHSA BHYTPEHHEH
MO3ULIMHU JINYHOCTH, MaTPUOTU3MA, YBAXKEHHS K 3aKOHY U MIPABOMOPSIKY, YEJIOBEKY TPY/Ia U CTapIIeMy ITOKOJICHHIO,
B3aUMHOTO YBa)XKCHHUs, OEpeKHOr0 OTHOIICHHS K KyJIbTYpHOMY HACJEIHI0O M TPaJULUSIM MHOTOHALMOHAJIbHOTO
Hapoga Poccuiickoit ®denepanuu, npupoae U OKpyxKarolieu cpese.

JImuHOCTHBIE pe3ynbTaThl OCBOEHMs ydeOHOro mpeamMera «buosorus» MOMKHBI OTpakaThb TOTOBHOCTH U
CIOCOOHOCTh 00Y4YaIOIIMXCSl PYKOBOACTBOBATHCSI C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JITMYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHEHTAINH, MO3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAWUIMOHHBIM IEHHOCTSIM
POCCHICKOTO OOIIECTBa, pacHIMPEHHE >XM3HEHHOTO OIbITA W OMNBITa AEATEIBHOCTH B MPONECCE peanu3anui
OCHOBHBIX HallpaBJICHHH BOCTIUTATEIbHOH AESITEIHHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOW MO3MIMM OOYdYalomerocs KaKk aKTHBHOTO M OTBETCTBEHHOTO HIIEHA
POCCHICKOro 00ILIEeCTBa;

0CO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, yBa)KeHHE 3aKOHA U PAaBOIIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAEATEIHHOCTH NPH CO3MAHMHM YUEOHBIX IIPOCKTOB, PEIICHUU
yueOHBIX M MTO3HABATEIbHBIX 33/1a4, BHIIIOJIHEHUH OHOJIOTHUECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH OTpPENeNiATh COOCTBEHHYIO ITO3UIMIO MO OTHONICHHIO K SBJICHHAM COBPEMEHHOHN XH3HH U
0OBSCHATE €€;

yYMEHHE YUYHUTHIBaTh B CBOMX JIEHCTBHSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBHS JOfeH c
pa3HBIMHU YOeXKIEHUSIMHU, KyJIbTYPHBIMH IIECHHOCTSIMU M COIIMAIbHBIM MOJIOKECHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIpOIleCCE COBMECTHOTO BBINOJHEHUS Yy4YeOHBIX, IMO3HABATENBHBIX H
WCCIIEZIOBATEIbCKUX 3a/1ad, YBaKUTEIFHOTO OTHOUICHHS K MHEHHIO OINIOHEHTOB IPH OOCYXICHHWH CHOPHBIX
BOIIPOCOB OHOJOTMYECKOTO COEPIKaHUS,;

FOTOBHOCTh K T'YMaHUTAapHOUN U BOJIOHTEPCKOMN AE€ATEIBLHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHHCKON I'Pa’KAaHCKON MASHTUYHOCTH, ITATPUOTH3MA, YBAXKEHUsI K CBOEMY Hapomy,
4yBCTBA OTBETCTBEHHOCTU Iepel PonuHO#, ropaoctu 3a cBoi Kpall, cBOX PonauHy, CBOH S3BIK M KYJBTYDY,
MPOIIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAHMI0 U MaMATHUKAM MPHUPOJIBI, AOCTHXEHUsIM Poccun B
HayKe, HCKYCCTBE, CIIOpTE, TEXHOJIOTHSX, TPYAC;

CHOCOOHOCTH OIICHMBATH BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHMOJIOTHH, MOHMMAaHUI
3HaYeHMs1 OMOJIOTHH B TIO3HAHUH 3aKOHOB NIPUPO/IbI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO O0IIECTBa;

uperHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTS 3a €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHME AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOJa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHS;

CHOCOOHOCTh OIIGHHMBATh CUTYAaIMI0O W TPHHAMATh OCO3HAHHBIE DPEIICHHS, OPUEHTHPYACH HA MOPAIBHO-
HpPaBCTBEHHBIE HOPMBI U IEHHOCTH;



OCO3HAHKE JINYHOTO BKJIAAA B IOCTPOCHHUE YCTOWYUBOTO OYyIyIIIEro;

OTBETCTBCHHOE OTHOIICHHE K CBOMM DPOIMTENISIM, CO3JAHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO IPHUHATHSI
LCHHOCTEH CEMEHHOM J)KU3HU B COOTBETCTBUU C TPAIUIUAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS

ACTETHYECKOE OTHOIIECHHE K MUPY, BKIIIOYAsl ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA, CIIOPTA,
Tpy/a, OOIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE 3MOIIMOHATHLHOTO BO3/ICHCTBHUS )KUBOW MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKCHHUIO B Pa3HbIX BHIAX MCKYCCTBA, CTPEMIICHHE MPOSIBISITh KAYeCTBA TBOPUECKOM

JIUIHOCTH;
5) ¢usuueckoro BocnuTaHWsA, (GOPMHPOBAHUS KYJABTYPbl 3I0POBbS M 3MOLMOHAJIBLHOIO
OnaromoJyqus:

MOHMMAaHWE ¥ peaji3alus 37J0pOBOTO M 0e30macHOro oOpasa >KM3HH (3I0pOBOE THTAHHE, COOJIOICHHUE
TUTHEHMYECKUX TPaBWI M HOPM, COaJaHCUPOBAaHHBIM PEXUM 3aHATHH W OTIbIXa, pEryisipHas ¢usndeckas
aKTHBHOCTH), OEpEeXHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHUS K COOCTBEHHOMY (H3MYECKOMY H
MICUXWIECKOMY 37I0POBBIO;

MOHMMaHKE IEHHOCTH IIPaBWJI MHAMBUAYAIBHOTO M KOJUIEKTHBHOTO O€30MIaCHOTO TOBEICHUS B CHTYAIHSIX,
YIPO’KAIOLINX 3/I0POBBIO M )KU3HU JIFOJIEH;

OCO3HAaHHWE IIOCICACTBHH M HENPHUATHS BPEOHBIX NPHUBBIUCK (YMOTPEOJCHUS ajKOTONsl, HAPKOTHKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPY/y, OCO3HaHHUE IIEHHOCTH MacTepCTBa, TPyAOII00HE;

TOTOBHOCTh K aKTHBHOW NEATEILHOCTH TEXHOJOTMYECKOW M COIMAIBFHOW HANpaBIEHHOCTH, CIIOCOOHOCTH
WHUIIUHUPOBATD, IJIAHUPOBATH U CAMOCTOATCIbHO BBINIOJHATH TaKYIO ACATCIbHOCTD,

MHTEpeC K pa3iuyHbIM cepam mpodeccHoHaNbHON AeSTeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMIO ¥ CaMOOOPa30BaHMIO Ha MPOTSHKECHNH BCEH XKHU3HHY;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS:

SKOJIOTHYECKH IeJIeco00pa3Hoe OTHOLIEHHE K NPUPOAE KaK HCTOYHMKY JKM3HH Ha 3eMile, OCHOBE eé
CYIIIECTBOBAHNS;

MIOBBIIICHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYpHI: IPHOOPETCHUE OMBITA INITAHMPOBAHUS ITOCTYIKOB M OLIEHKH
MX BO3MOXHBIX MOCJEICTBUI AJI1 OKPY>KArOUIEH Cpebl;

OCO3HaHHE III00aIFHOTO XapaKTepa 3KOJIOTHYECKUX POOJIEM U Iy Tel nX pemeHuns;

CIIOCOOHOCTh HCIIOJIB30BAaTh NPHOOpeTacMble NMPH M3Y4YEHHH OWOJIOTMH 3HAHWS M YMEHHS NPH DPEIICHUH
npo6neM, CBA3aHHBIX C palUOHAJIBHBIM MNPHUPOAOIIOJIB30BAHUEM (CO6HIOL[6HI/IC MpaBuJl TOBCACHUA B MNPHUPOJIEL,
HaIpaBJIeHHBIX Ha COXpPaHEHNE PAaBHOBECHS B IKOCHCTEMaX, OXpaHy BHIOB, 9KOCHUCTEM, Ornocepsl);

AaKTHBHOE HENpUATHE JEHCTBUH, NPHHOCAIINX Bpel OKpYyXKamolled NPHUPOJHON cpene, yMeEHHE
IMPOTHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJIOTUYECKUC TTOCIICACTBUA MPCANTPUHUMACMBIX L[eﬁCTBHﬁ " NpeaoTBpaliaTb
HX;

HaJlMYhe pa3BUTOTO DKOJOTMYECKOTO MBIIUICHHS, SKOJOTMYECKOW KyJbTYpHI, OIBITA JESATEIbHOCTH
JKOJOTHYECKOMN HalpaBJICHHOCTHU, YMCHHA PYKOBOJACTBOBATHLCSA WMU B HO3HaBaTeJ'II:HOﬁ, KOMMyHHKaTHBHOﬁ u
COHHaHBHOﬁ MpaKTHUKEC, TOTOBHOCTH K YYaCTUIO B HpaKTPI‘-IeCKOﬁ JCATCIIBHOCTHU 9KOJIOTUYECKOM HaIlpaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BHTHS HAyKH W
OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYP, CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B
MOJMKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHHE SI3BIKOBOI M YMTATEILCKOW KYJIBTYPhI KaKk CPEJICTBA B3aUMOIEHCTBUS MEXKIY JIFOIBMH
1 MO3HAHUA MHpPa,

MOHMMaHNuEe crnenuUKH OUOJOTUM KaK HAayKd, OCO3HAHHMS €€ PO B (OPMUPOBAHWUHU PAIMOHAIBHOTO
HAayYHOTO MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO TIPEJCTABICHHS 00 OKPY)KAIoIeM MHPE Kak O €IUHCTBE IPHPOIbI,
YyeioBeKa M OOIIECTBa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M pElIeHnH Mpo0JIeM COXpaHEHHs HPHUPOJHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OWOJOTHH JUIS COBPEMEHHOW IUBWIM3AIMH: OOECICUCHHS HOBOTO YPOBHS
PasBUTHSL MEIULMHBI, CO3JaHHE IIEPCHEKTUBHBIX OHMOTEXHOJIOTHH, CIHOCOOHBIX pEIIaTh PECypCHBIE HPOOJIEMbI
pa3BHUTHSI YEJIOBEUECTBA, MIOMCKA ITyTel BbIXOJIA U3 MIOOATBHBIX YKOJOTHUECKHX MPOOIeM n 00ecredeHus nepexoia



K YCTOWYMBOMY DPa3BUTHIO, PalMOHAILHOMY HCIOJNB30BAHUIO INPUPOIHBIX pPECypcoB M (POPMHUPOBAHMIO HOBBIX
CTaHJAaPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IIOJIy4CHUHM OHOJIOTMYECKMX 3HAaHMH B LENSX MOBBILICHHUS OOLIEH KyJIbTYypBHI,
€CTECTBEHHO-HAY4YHOW TPaMOTHOCTH, KaK COCTaBHOM YacTW (YHKIMOHAILHOH TPaMOTHOCTH OOYYalOIINXCS,
(hopMupyeMoii ipu U3ydeHUH OHOJIOTHH;

NOHUMAaHHE CYIIHOCTH METONOB IIO3HAHWSA, HCIONB3YyeMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJIy4aeMble 3HAHMS JUI aHaJIu3a U OOBSICHEHUS SIBJICHUIT OKPYIKAIOIIEro MUpa U MPOHUCXOJSIIUX B
HEM M3MEHCHUI, yMEHHe JellaTh 000CHOBAHHEIC 3aKIIIOYCHHUS HA OCHOBE HAYYHBIX (DaKTOB W MMEIOIINXCS JaHHBIX C
LeJIBI0 TTOTYYeHNUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIEHO HCIOJIb30BAaTh OMOJOTHYECKHE 3HAHHS Ul PEUIeHHs NMpoOjeM B peabHBIX
JKM3HEHHBIX CUTYalUsX;

OCO3HAHWE LEHHOCTH  HAy4YHOH  JESATCNIbHOCTH, TOTOBHOCTH  OCYIIECTBIITH  INPOCKTHYIO U
MCCIIEI0BATENIbCKYIO ACATEIbHOCTh HHANBUYaIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HEMIPEPHIBHOMY 00pa30BaHUIO  CaMOOOPa30BaHUIO, K AKTUBHOMY I10JTyY €HHIO
HOBBIX 3HAHHMI1 10 GHOJIOTUH B COOTBETCTBUH C KU3HEHHBIMHU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHBIE pe3ylbTaThl OCBOCHHS Y4eOHOTO mpenmera «BHONOTHS» BKITIOYAIOT: 3HAYNMEBIC IS
(hopMupOBaHUS MHPOBO33PEHHS O0YUAIOIIUXCS MESKAUCIUILUTHHAPHBIE (MEXIIPEIMETHBIC) O0MIEHAYTHbBIC TTOHATHS,
OTpaXKaloIINe LEJIOCTHOCTh HAay4YyHOH KapTUHBI MHUpa M CHEUU(HUKY METOJOB IIO3HAHMS, HCIOJIB3YEMBIX B
€CTeCTBCHHBIX HayKaX (BEIIECTBO, HHEPTHUs, SBICHHE, MPOLECC, CHCTEMa, HAYYHBIA (akT, MPUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHWs, WCCICIOBaHWE, HAONIOJACHUE, W3MEpPEHHE, OJKCIEPUMEHT U IpPYTuX),
YHUBEpCallbHbIe YyueOHble AEHCTBUS (TO3HABaTEJIbHbIC, KOMMYHUKATUBHbBIC, PETYJIATHUBHBIC), OOECIIEUHBAIOIIUEC
dbopmupoBanue (YHKIIMOHATBHONH TPAMOTHOCTH M COITMAIBHONH KOMIIETCHIIMM OOYYaIOIIMXCs, CIIOCOOHOCTH
00yJaromuxcs WUCIOIb30BaTh OCBOCHHBIC MEXKIUCHUIUIMHAPHBIC, MIPOBO33PEHUCCKUE 3HAHUSA W YHUBEpPCAIbHBIC
ydeOHbIe TeHCTBUS B MO3HABATEIbHOM U COIMAIBHOMN MPaKTHKE.

MertanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS IIPOrpaMMBI CPEeTHET0 0011ero 00pa30BaHus JODKHBI OTPaXKaTh:

OByageHne yHHBepPCAJIbHbIMH YU4eOHBIMM NI03HABATEJbHBIMU 1€ CTBUAMM:

1) 6a3oBble JOrHYecKHe AeiCTBHA:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh NPOOJIEMY, pacCMaTpHBaTh €€ BCECTOPOHHE;

HCIIONIB30BaTh MPHU OCBOCHUHU 3HAHUI NPUEMBI JIOTHUECKOTO MBIIIICHUs (aHalu3a, CHHTE3a, CPaBHEHUS,
KinaccuuKanuy, OOOOIICHUS), pPacKPhIBATh CMBICT OHOJOTHYECKAX IOHATHH (BBINCISITH WX XapaKTEpHBIC
MPU3HAKHU, YCTAHABJIMBATH CBSI3U C IPYTUMHU MOHSATUSIMHK);

OTIpeNIeNATh eNIN ACATENbHOCTH, 3a/1aBasi MapaMeTPphl U KPUTEPHU UX TOCTHIKEHHUS, COOTHOCUTH PE3yJIbTaTh
JIeSITENIBHOCTH € MTOCTABJIEHHBIMU LIEJISIMH;

HCIIOJIE30BaTh OMOJIOTHYCCKIE OHATHS U 00BsICHEHUsI (DaKTOB W SBJICHUH KUBOW PUPOJIEI,

CTPOUTH  JIOTUYECKHE PpaCCyXJeHUS (MHIYKTHBHBIE, JCAyKTHUBHBIC, TIO aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH H MIPOTHBOPEUHS B PACCMATPUBAEMBIX SABJICHUSIX, (OPMYIHPOBATH BEIBOIBI M 3aKITFOUCHNS ;

MPUMEHSTh CXEMHO-MOJENbHBIE CpPEACTBAa AJSl IMPEACTaBICHUS CYLIECTBEHHBIX CBSI3€M M OTHOLUEHUH B
N3y4aeMbIX OMOJIOTHUECKHMX OOBEKTaX, a TakKe IPOTHBOPEYMH pa3sHOTO poJia, BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAaH pEIICHHS MpoOJNeMbl ¢ Yy4ETOM aHalh3a WMCIONIUXCS MAaTepHalbHBIX W
HEMaTepUajbHbIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTH, OICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OLIEHHUBATH PUCKHU
MOCJIEACTBUM J€ATENBHOCTH;

KOOPJAWHHUPOBATh M BHINOJNHATH Pab0Ty B YCIOBHAX PEalbHOTO, BHPTYAJIBHOTO M KOMOWHHPOBAHHOTO
B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NIPU PEIICHUH KU3HCHHBIX IPOOJIEM.

2) 0a30BBIe HCCIET0BATENbCKHE TeiiCTBUSA:

BIaAeTh HABBIKAMH y4eOHO-HCCIIEAOBATEILCKOH W TIPOEKTHOH JesTeNhbHOCTH, HABBIKAMH pPa3peIIeHUs]
mpo6ieM, CrIoCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMICKY METOIOB pEIIeHHsS MPAaKTHYECKUX 3a/ad,
MPUMEHEHHUIO Pa3INYHBIX METOJOB MMO3HAHUS;



UCIIONb30BaTh PA3IMYHbIC BHUABI JESITENBHOCTH II0 TIOJNYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAINH,
peoOpa30BaHMIO0 M MPUMEHEHMIO B YUEOHBIX CHTYaIHAX, B TOM YHCJIE NPH CO3JaHUU YYCOHBIX M COLMAIBHBIX
MPOEKTOB;

(opMHpoBaTh Hay4HBIH THI MBILUICHHS, BJIaJCTh HAyYHOH TEPMHHOJIOTHEH, KIIOYEBBHIMU MOHATHUSMH H
METOJIaMHU;

CTaBUTh W (HOPMYIHUPOBAaTH COOCTBCHHBIC 3aJadll B 00pa30BaTENbHON JESITENPHOCTH M KU3HEHHBIX
CUTYaIUsIX;

BBIBJIATh IPUYNHHO-CIICACTBEHHBIE CBA3M M aKTYaJM3MPOBATh 3a/ady, BBIIBUIATh TMIOTE3Y €€ peIeHHS,
HaXOAWTh apIyMEHTHI JUIA JOKa3aTeIbCTBA CBOMX YTBEPKACHHUH, 3aJaBaTh MapaMeTPhl U KPUTEPUH PELICHHS;

aQHAIM3MPOBATh IOJYYEHHBIE B XOJ€ pEUICHHS 33/Jaud pe3yibTaThl, KPUTHYECKH OIEHHBATh HUX
JIOCTOBEPHOCTBH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYaLUsIM, OLICHUBATh IIPHOOPETEHHBIHN OIIBIT;

OCYLIECTBIISITH 1EJICHANPABJICHHBIN ITIOMCK MEPEHOCa CPEJICTB U CIIOCOOOB AEHCTBUS B MPOQECCHOHATBHYIO
cpeay;

YMETh IEPECHOCHUTH 3HAHHS B MTO3HABATEIBHYIO U MPAKTHUECKYIO 00TACTH XKU3HEIESTEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00NIacTeif;

BBIJIBUI'aTh HOBBIE WJEH, NpeJlaraTh OpUIMHAIbHBIE MMOJIXOJBI U PELICHUs, CTABUTh NPOOJIEMBbI U 3a/1auu,
JIOIYCKAFOIIHE allbTePHATHBHBIC PEIICHUSL.

3) pabora ¢ undopmanmei:

OPHEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIMHK (TEKCTe Yy4eOHOro MocoOHsl, HayYHO -TIOIYJIIPHON
JuTepaType, OWOJOTHYECKHX CIIOBApSIX W CHPAaBOYHMKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe),
aHATM3MPOBAaTh HMHM)OPMALMIO pa3IMYHBIX BHAOB M (OPM TIPEACTaBICHHS, KPUTHYECKH OLEHHBATH €&
JIOCTOBEPHOCTb M HEITPOTHBOPEUHBOCTB;

(dopMynHpOBaTh 3alpoChl M NPUMEHSTH pPa3IM4YHbIE METOIBl NPU IMOMCKE M OTOOpEe OHOJIOrHYecKOH
nH(popManuy, HeOOXOIUMOM IS BBIOTHEHHUS y4eOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HUCIOJIB30BAHUS MH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh
KyJIbTYpYy aKTHBHOTO HCIIOJIb30BaHUsI PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOMpATh ONTHMalbHYIO (POPMY NpeICTaBICHHs OWMOJIOTHYECKOW MH(pOpMAaIHU (CXEMBbI,
rpaduKy, THarpaMMBbl, TaOJIUIBE, PUCYHKH H IPYTOL);

UCIIONIb30BaTh HAy4HBIM $3bIK B KauecTBE CpeACTBAa INpH padore ¢ Ouojornueckod HHoOpMarmeit:
NPUMEHSITh XUMHYECCKHE, (HU3UYCCKHE KM MaTeMaTHYeCKUe 3HAKW M CHMBOJIBL, (OpMyJbl, abOpeBHATypy,
HOMEHKJIATypY, UCIIOJIb30BaTh U IPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA HATIISITHOCTH;

BJIaI€Th HaBBIKAMHM PACTIO3HABAHMS U 3aIIUTHl HH(GOPMAIH, HHPOPMAIIMOHHON 0€30MacHOCTH JINYHOCTH.

OBgJj1aieHNe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMY J1€CTBHSIMM:

1) oOmenue:

OCYIIECTBIISITH KOMMYHHKAIIMM BO BCeX cdepax )KU3HH, AKTHBHO Y4acTBOBATh B IMAJIOTE WM AUCKYCCHH MO
CYIIECTBY 00CYyK/JaeMoil TeMbl (YMEHHE 3a[1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKJAEHHS OTHOCHUTEIHHO BBIOJIHEHUS
npejaraeMoil 3aJauy, y4uThIBaTh WHTEPECHl M COTJIACOBAHHOCTh MO3WIMH JAPYTMX YYaCTHUKOB JHajiora WM
JIICKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIICHHS, [IOHUMATh 3HAYCHUE COLMAIbHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYallUil, yMETh CMSATYaTh KOH(QIUKTHI U BECTH EPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMH CIIoco0amMM OOIIEHUS M B3aMMOJICHCTBHSA, IOHMMATh HAMEPEHMS JPYTUX JIIOAEH,
MPOSIBIISITH YBOKUTEIBHOE OTHOIIICHNE K COOECeTHIKY M B KOPPEKTHOH (opMme (hopMyTMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOIH30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMecTHasi 1eSITETbHOCTD:

MOHMMAaTh W HCHOJNb30BaTh NPEHMYNIECTBA KOMAHAHOW M WHIMBHIYaJIbHOH paOOTBl TPH pEIICHUH
Omostorn4eckoil mpooieMsl, 000CHOBBIBAaTh HEOOXOAMMOCTD MIPUMEHEHHS TPYMITOBBIX (POPM B3aMMOMEHCTBUS NpH
penieHny yueOHoH 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
Ka)KJJOT0 4JieHa KOJUICKTHBA;

NPUHAMATh [EJIM COBMECTHOW JICATeNIbHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATH JeicTBUs N0 €
JOCTHKEHUIO: COCTABISITh IUIAH JAEWHCTBUH, pacmpenesisiTh poJiM ¢ y4ETOM MHEHHH Y4YacTHHKOB, OOCYXHaTh
Ppe3yJIbTaThl COBMECTHOM paboTBHI;

OLIEHMBATh Ka4yeCTBO CBOEro BKJIAJa W KaXJOro YYacTHHKA KOMaHIbl B OOINWI pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHSIM;



NpeJlaraTh HOBBIE IIPOEKTHI, OLEHHMBATh MJEM C TO3MLUUHM HOBH3HBI, OPUTHHAJIBHOCTH, IPAKTHYECKOM
3HAYMMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3IMUYHBIX CUTyallUsX, IPOSIBIATH TBOPUYECTBO U
BOOOpaXKeHUE, ObITh MHULIUATHBHBIM.

Osgiiasienne YHUBEPCAJIbLHBIMH PEryJIATHBHBIMHU ACICTBHAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBJICHHS MPOOJIEM M UX PEICHHS B XKHU3HEHHBIX M y4eOHBIX
CUTYyallHsX;

BBIOMPATh HAa OCHOBE OMOJIOTWYECKHX 3HAHUH LENEBBIE M CMBICIOBBIC YCTAHOBKM B CBOMX ACHCTBUSIX H
MOCTYIIKaX 10 OTHOILIEHUIO K KUBOU MPUPOJE, CBOEMY 3A0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSATENbHO OCYLIECTBISITH ITO3HABATEIbHYIO JIESATEIbHOCTD, BBUIBISATH IPOOJEMBI, CTaBUTh U
(hopMynHpoBaTh COOCTBEHHBIE 3a/1a9U B 00pa30BaTEIbHON ACATEIHHOCTH U JKU3HEHHBIX CHTYAIHAX;

CaMOCTOSATENILHO COCTABISITh IUIAH PELICHUs] NPOOJeMbl C YY4ETOM HMMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacmmpATh paMKH y9€OHOTO TpeMeTa Ha OCHOBE JINUHBIX IIPEIIOYTCHNU;

JieNlaTh OCO3HAHHBIN BBEIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEILICHNE;

OLICHNBATh MPHOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh (OPMHUPOBAHHIO M MPOSIBICHUIO LIMPOKOW SPYAMIMH B Pa3HBIX OOJNACTAX 3HAHWUM,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyIbTypHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTUBBI B J€SATEIbHOCTb, OLICHUBATh COOTBETCTBUE
PE3YJIBTAaTOB LIEIISIM;

BJIaIeTh HABBIKAMU II03HABATENILHON pedIeKCHU KaK OCO3HAaHHS COBEPIIAEMBIX JIEHCTBUI U MBICIUTENBHBIX
MPOLIECCOB, MX PE3yIbTaTOB M OCHOBAHMH, MCIONB30BaTh MPUEMBI pe(IEKCHH AJS OLEHKH CHUTYallH, BHIOOpa
BEPHOTO PEILEHMNS;

YMETb OLIEHHBATh PUCKU M CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHHUIO;

MIPUHUMATh MOTHUBBI 1 apTyMEHTHI APYTHUX NPH aHAJIN3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U APYTHX:

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH M JJOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apTyMEHTHI APYTHX MPHU aHAIN3E PE3yNbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTHX Ha OIIHOKY;

pa3BUBaTh CIOCOOHOCTH MOHMMATh MHUP C TIO3UIIMH JPYTOT0 YeJIOBeKa.

NPEIMETHBIE PE3YJIBTATBI

IIpeameTnsie pesynbrartel ocBoeHHs mporpamMmbel COO mo Oumonormu Ha 0a30BOM ypPOBHE BKIIIOYAIOT
cneuduueckue s yueOHoro mnpenmera «buonorus» HaydHble 3HAHUS, YMEHUS M CIIOCOOBI AEHCTBHiIl MO
OCBOCHHIO, MHTEPIPETAMH U NPEeoOpPa3OBaHUIO 3HAHUH, BHIBI AEATEIHHOCTH IO MOJIYYEHHIO HOBOTO 3HAHWS U
NPUMEHEHUIO 3HAaHWH B PA3IIMYHbBIX yYEOHBIX CHUTYAIUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX
c Guonoruei.

IIpeameTHbIC pe3ysbTaThl OCBOCHUS yueOHOro npeameta «buonorus» ¢ 10 Kiacce TOHKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE M POJIM OMOJOTUH B CHCTEME HAyYHOT'O 3HAHHS €CTECTBEHHBIX HAYK, B
(hOpMHUPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHONH KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHS, O BKIAJE
POCCHICKMX M 3apyOeXHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMONIOTHH, (QYHKIIMOHAJIHHON IPaMOTHOCTH YeNIOBEKa
JUISL pEeILICHNS )KU3HEHHBIX 3aJ1a4;

YMEHHE pPAacKpbIBaTh COJEpXKAaHUE OHOJOTMYECKUX TEPMHHOB W TOHATHH: >XH3Hb, KJIETKA, OPraHM3M,
MeTabonm3M (0OMEH BEmIecTB M MpPEBpalleHHE PHEPTHH), TOMEOocTa3 (caMOoperyisaius), YpOBHEBas OpraHW3alus
JKMBBIX CHCTEM, CAMOBOCIIPOM3BEICHNE (PENPOIYKIHS), HACIeICTBEHHOCTh, N3MEHYMBOCTh, POCT M PA3BUTHE;

yMeHHe H3JlaraTb OMOJIOTHYECKHe TeOopHH (KJIETOYHAs, XpOMOCOMHAsl, MyTallMOHHAsI, LEHTpalbHas J0TMa
MoOJIeKyJIsipHOW Ounomyormm), 3akoHel (I. Mengens, T. Mopranma, H. V. BasumoBa) m ydenus (0 LeHTpax
MHOT000pa3uss ¥ NPOWCXOXKAEHUS KyIbTypHBIX pactennit H. V. BaBuioBa), ompenensTe TpaHHIBI HX
NPUMEHUMOCTH K XHMBBIM CHCTEMaM;

YMEHHE BIAJeTh METOAaMU HAYYHOTO IMO3HAHUSA B OMOJIOTHH: HAOMIOACHHWE M OMHCAHUE KUBBIX CHCTEM,
MPOIIECCOB W SIBJICHWH, OpPraHU3aIisl M INPOBEACHHE OWOJIOTHYECKOTO SKCICPUMEHTA, BBIABHKCHHE THIIOTE3HI,



BBISBICHHE 3aBHCHMOCTH MEXIY HCCIELyeMbIMH BEIUYMHAMH, OOBSICHEHHE IOJTYyYCHHBIX pE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX IOHATHIL, TEOPHH M 3aKOHOB, YMEHHE HENaTh BBIBOABI HA OCHOBAaHHMH ITOJYYCHHBIX
Pe3yJIbTaToB;

YMEHHE BBIJIENSATh CYLIECTBEHHBIE NPU3HAKH BHPYCOB, KJIETOK HPOKAPHOT U DYKAPUOT, OAHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa BEIUSCTB M NPEBpalleHHs DHEPTUH B KIICTKE,
(doTocHHTE3a, IIACTUYECKOI0 W JHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO03a, Melo03a, OIUIOJOTBOPEHHS,
Pa3MHOXEHUS, UHIUBHUIYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YMEHHE TPHMEHATH IONy4YCHHbIC 3HAHMSA IS OOBSCHEHHS OHOJIOTHYECKHX IMPOLECCOB M SBICHMH, IUIL
NPHUHATHS NPAKTHYECKUX PEIICHUH B MOBCEAHEBHON XKU3HHM C LIENBI0 00ecIeueHNs] 0€3011acHOCTH CBOETO 310POBbS
Y 3JI0POBBSI OKPY’KAIOLIHUX JIF0/IeH, COOJIOICHNSI HOPM I'PaMOTHOTO TIOBEJICHUSI B OKpYJKarollel IPUPOAHON cpene,
MOHMMaHHE HEOOXOIMMOCTH UCIIOJIb30BaHUS JOCTH)KEHHH COBPEMEHHON OWOJOTMM M OHOTEXHOJOTWMH Ui
PAILOHAILHOTO MTPUPOIOIIONb30BAHKS;

yYMEHHE pelIaTh 3JeMeHTapHbIe TeHETHYECKUE 3a/1a4l Ha MOHO- ¥ TMTMOPHUIHOE CKPELIMBaHKe, CLETTICHHOE
HacJeJJ0BaHHe, COCTABIISATh CXEeMbl MOHOTHOPHHOTO CKpPEIIMBaHKS JUIS MpEJCKa3aHus HAaCclIe0BaHUs PU3HAKOB y
OPraHU3MOB;

YMEHHE BBITTOIHATH TaOOpaTOPHEIE U MPAKTHIECKUE PabOTHI, COOMIONATh MpaBmiia IpH padoTe ¢ yIeOHBIM 1
Ja00paTOpPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLICHMBAaTh W HHTEPIPETHPOBATH HHGOPMALUIO OHOJIOTHYECKOT0 COICpIKaHUS,
BKJIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHHS M3 PA3MYHBIX UCTOYHHKOB (CPEICTBA MacCOBOH MH(pOpMalHu, Hay4HO-
TMOMYJIAPHBIC MaTepI/IaJ'H)I), OTUYCCKUE ACICKTbl COBPEMCEHHBIX I/ICCJ'Ie]IOBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I, MCOAUIUHEC,
OMOTEXHOJIOTHH;

YMEHHE CO3laBaTh COOCTBCHHbIC IHCBMEHHBIE W YCTHBIE COOOIICHHS, 0000mas OHOJIOTHYECKYIO
I/IH(bOpMaI_[I/IIO N3 HECKOJbKUX HCTOYHHUKOB, TIpPaMOTHO MCIOJb30BATH MMOHSATUMHBIN armapart OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJACC
KoJmuecTBo 4acoB
No DyekTpoHHbIe (1U(ppoBLHIE)
HaumeHoBaHUe pa3iesioB U TeM MPOrPaMMBbI KonTtposbubie Ipakruyeckue
n/n Beero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
bubamoreka [TOK
! bronorns xax Hayka 3 05 https://m.edsoo.ru/7f41¢292
9 K 5 bubamoreka [TOK
WBBIC CHCTEMbBI U X OpraHU3aIUs] https://m.edsoo.ru/7f41c292
3 XUMHUECKHI COCTAB M CTPOEHHUE KIETKHU 14 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
4 KuznenearenbHOCTb KIETKH 20 bubmmorexa [IOK
A https://m.edsoo.ru/7f41c292
5 Pa3zmHoOXeHue 1 HHIUBUAYATbHOE Pa3BUTHE 8 1 bubarorexa [TOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
bubarorexa [TOK
H 1 1.
6 acJe/ICTBEHHOCTh U U3MEHYMBOCTh OPTaHU3MOB 6 5 https://m.eds00.ru/7f41c292
7 Cenexkius oprann3MoB. OCHOBBI OMOTEXHOJIOTHI 3 bubmmorexa [IOK
tH op ’ https://m.edsoo.ru/7f41¢292
8 PesepBHoe Bpems 6 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJJMYECTBO YACOB I10 [TIPOTPAMME 12 4
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IMOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
Ne Tema ypoxa Kountpoan MpakTu Hara DJIeKTPOHHBIE NU(POBLIE
n/n Bcero HBbIE yecKHue H3Yy4YCHUSA 06pa30BaTeJIbeIe pecypcehl
padoTHhI padoThI
bubamoreka [TOK
1 Buosorus B cucteMe HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubamoreka [TOK
2 OOBEKT U3y4eHHsT ONOIOTUU 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
M i I
s | e e e | y
p B p A ' https://m.eds00.ru/863e6122
MIPY U3yYCHUN OUOJIOTHYECKUX OOBEKTOBY
4 Buonorudeckue cUCTEMBI, IPOIECCHI U UX U3YYCHHE 1 Bu6mmorexa [IOK
- 1IPOtt Y https://m.eds00.ru/863e6564
5 JlabopatopHnas padota Ne 1 «MexaHU3MBI 1 1
CaMOPETYJISIIIANY
6 XuMHUYeCcKUi cocTaB KIETKU. Boia u MuHepanbHble 1 bubarorexa [TOK
cou https://m.edsoo.ru/863e674e
7 Heopranudeckue BemecTBa: Bojia, Co 1 BruGmorexa LIOK
TaHMYECKHE B TBa: B u
P - A, Coi https://m.eds00.ru/863e674e
Bbubnuoreka [IOK
8 b . 1
enkn. CocTaB ¥ CTpOCHUE OCIKOB https://m.eds00.ru/863e6b72
Bbubnuoreka [IOK
9 b .® 1
etk Gymiautn Genkos https://m.edso0.ru/863e6b72
DepMEHTH — OMOJIOTHYECKUE KATaIH3aTOPBI.
JlabopatopHnas padota Ne 2 «3y4enue Bubmuoreka [TOK
10 . 1 0.5
KaTaJIMTHYECKON aKTHBHOCTH (PEPMEHTOB (Ha https://m.edso0.ru/863e6b72
MIpUMepe aMHUIIa3bl WIIH KaTaaasbl)y»
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bubanorexa [JOK

11 JI
HIHADL, HX CTPOCHHC H QYHKLLIH https://m.eds00.ru/863e6870
12 JlabopatopHras pabota Ne 3«O0Hapy)eHNE TUTHIOB
C TIOMOIIIBIO KAYECTBEHHOH PEaKIIUI»
13 VYrneBojpl, UX CTpoeHUE U PyHKIIUU bubamorexa LIOK
AL P yHiH https://m.eds00.ru/863e6870
14 Jlabopatophas padota Ne 4«O0HapyxeHHne
YIJIEBOJIOB C IOMOUIBIO KaUe€CTBEHHOM PEaKIun
bubnnorexa [JOK
15 H : IHK u PHK
ywentossie kuetots: IHK 1 https://m.eds00.ru/863e6d5c
bubamoreka [TOK
1 ATOD .
6 1 APYTHE HYIGICOTIVE https://m.edsoo.ru/863e6d5c
17 Bura CHADOsHS bubnnorexa [JOK
HUTaMUHBEI. 1 1, us3.
Apot https://m.edsoo.ru/863e6d5c
18 Bupycsr — HexeTouHast hopMa KU3HU Bubnmorexa HOK
by P ' https://m.eds00.ru/863e6d5¢c
19 O6o06menwne o TeMe: «MOJEKYISIPHBINA YPOBEHB,
o011as XapakTepUCTUKay
20 HUcropus u metoas! nzydenus kietku. Knerounas Bubmmorexa [IOK
Teopus https://m.edso0.ru/863e6e88
21 Knertka xak 1iesoctTHast )xuBast CHCTEMa bubamorexa LIOK
B https://m.eds00.ru/863e6e88
29 Crtpoenne kneTku. Knerounas memOpana. bubanorexa [JOK
uromiasma https://m.edso0.ru/863e6e88
bub6 OK
23 Pubocomsl. Sapo. DHAOIUIa3MAaTHYECKAs CETh htI/tIpSJ,l:I;I/Or;éeI;ZCI)_E). (/86366688
bubanorexa [IOK
24 B .K r . .
akyounu. Kommiekce I'onbmxu. JIn3ocombl https://m.eds00.ru/863e6688
25 Mutoxonnpun. [Inactuasl. OpraHouABI TBUKEHUS. Bu6mmorexa IIOK
KrneTo4Hblie BKIIOYCHUS https://m.edso0.ru/863e6ff0
26 Jlaboparopuas pabota Ne 5 «IIpurorosnenwue,

paccMmarpuBaHue U OIHCAHUE MUKPOIIPENnapaToB
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KJICTOK paCTeHHfD)

OCOOEHHOCTH CTPOEHUS KJIETOK MIPOKAPHOTOB H

Bbubnnorexa [JOK

27
JyKapHuOTOB https://m.edsoo.ru/863e6ff0
i J
C:g:e:;c: Zyklzgnoznqzccxoi ;(HGTKI/I ; 260[:::T(;pﬂau;1 BuGmmorexa LOK
28 p OT 2h« 6}(1)11 Hyéa T: Ijm:m oK CI:C ; ZHH’a 0.5 https://m.edso00.ru/863e6f0
JKHBOTHBIX, TPUDOB H DAKTCPHI T MUKPOCKOTIOM | https://m.edso0.ru/863e716¢c
TOTOBBIX MUKPOIIpENaparax 1 X OMHCaHHUE
29 O60611enue no Teme: «OpraHouabl KJISTKH U UX
GhyHKIHAN
30 OOMeH BeIIeCTB WIH METa00IH3M Bubnmorexa HOK
H https://m.eds00.ru/863e766¢
31 DHepreTrdeckuil 0OMeH B KiIeTke. [ mukonms u Bubmmorexa [IOK
okHcIuTeNnbHOE (HoChHOpUIUPOBAHUE https://m.edso0.ru/863e766¢
bubamorexa [TOK
2 ) .
3 OTOCHHTES https://m.edsoo.ru/863e7c98
33 X eOCHHTES bubnnorexa [JOK
https://m.eds00.ru/863e7c98
34 DHepreTunyeckuil 0OMeH Bubnmorexa HOK
p https://m.edso00.ru/863e7aae
35 PeseprHbIit ypok. O606meHwe mo Teme: «O0OMeH
BEILECTB M YHEPTHH»
bubarorexa [TOK
b .P
36 HOCHHTE3 Oelika. Peakius MaTpHYHOrO CHHTE3a https://m.eds0o.ru/8636796e
37 Tpancnsaust — 6nocuHTe3 O€esKa Bubmorexa [OK
p . https://m.eds00.ru/863e796e
Peryisinust TpaHCKpUIIUY U TPAHCIALUU B KIETKE U Bu6mmorexa IIOK
38
OpraHu3Me https://m.edsoo.ru/863e796e
39 PezepsHbIit ypok. O600menue o Teme: «KietouHsli bubanorexa [JOK
YPOBEHbY» https://m.edsoo.ru/863e7540
Do a3MHOMKE oprann3MoB. becromnoe Bubarorexa LIOK
40 PMPbI PASMHOJCHIS OPTAHHSMOB. BecHo https://m.edsoo.ru/863e81b6

pa3MHOXKEHHE.

https://m.edsoo0.ru/863e831e
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®DopMbl pa3MHOXKEHUs opranusmos. ITonosoe

41
pa3MHOXEHHE.

JKuzHeHHBIH MUK KIeTKH. JleneHue kieTkn. MuTos.

42 JlabopatopHas pabota Ne 7 «Habmronenre MuTo3a B 05 Bubmmorexa [IOK
KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
MHKpOIIpenaparax»»

Bbubnnorexa [JOK

43 . Metios.

Aenerue kerit. Meftos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

m OmnonmotBopenue. JlaboparopHas padora Ne § 05 Bubmmorexa [IOK
«VI3yueHune CTpOEHHs MOJIOBBIX KJIETOK Ha TOTOBBIX ' https://m.edsoo.ru/863e81b6
MHKpOIIpenaparax»

45 PezepHblii ypok. O60011IeHHE TTIO TEME:

«Pa3MHOKeHIEe OpraHu3MOBY

46 WHnuBuayansHOe pa3BUTHE OPTaHU3MOB — Bbubnuorexa [IOK
OHTOTeHe3. DMOPHOHABHBIN TTIEPUO.T https://m.edso0.ru/863e8436

47 MuauBuayanbHOE pa3BUTUE OPraHU3MOB — Bubmorexa [IOK
ontoreHes. [locTaMOpHOHAIBHBIH MTEpUO https://m.edsoo.ru/863e8436

48 I'enetnka — Hayka 0 HacJEJICTBEHHOCTH U bubarorexa [TOK
HU3MEHYUBOCTH https://m.edso0.ru/863e86f2

49 3aKOHOMEPHOCTH HACIIEOBAHUS TPU3HAKOB. bubanorexa [JOK
MOHOTHOPHIHOE CKpEInBaHUE https://m.edso0.ru/863e8878
JurubpunHoe cKpemmBanne. 3aKOH HE3aBHCHMOTO Bu6mmorexa IIOK

50
HACITeIOBAHUS TIPU3HAKOB https://m.edsoo.ru/863e89a4
CrernieHHOe HacleI0BaHHUE PU3HAKOB.

51 Jlabopatopnas padora Ne 9 «V3y4uenue pe3ysnbTaToB 05 bubanorexa [JOK
MOHOTHOPHTHOTO M TUTHOPHIHOTO CKPEIIHBAHKS Y ' https://m.edsoo.ru/863e8c60
Jp030( Ikl HA TOTOBBIX MUKpOIIPEapaTax»

52 Pemenne reneTnueckux 3aaaq

53 T'eneruka nona. Hacnenosanue npusHaKoB, Bbubnuoreka [IOK
CLIEIUIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60

54 Pemmenne reaeTndyecknx 3aaaq
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bubanorexa [JOK

55 B 7 1
3aMMOJIENCTBYE HEAJIJIEIbLHBIX TEHOB https://m.eds00.ru/863e8¢60
56 TeneTnyeckoe omnpeaeacHue moia 1 bubmorexa LIOK
pei https://m.eds00.ru/863e8c60
57 Pemenne resetnueckux 3amay 1
58 0O60061menue o teme: «OCHOBEI TEHETHKI
WamenunBocts. HenacneacTBeHHAss H3MEHYHUBOCTD.
JlabopatopHras pabota Ne 10 «3ydeHue Bubmmorexa [IOK
59 N 1 0.5
MOANU(PUKAIIMOHHON H3MEHUYHBOCTH, TIOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapHUALIMOHHOIO psija U BapUALMOHHOU KPUBOI»
H . JIab
o | e e Mo o
P o yraminy ap ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOTIpErapaTax»
61 O6o0maromiee MOBTOPEHHUE 110 TEME 1
«HacnencTBeHHOCTh M N3MEHYNBOCTE OPTaHI3MOBY
62 T'eneruka uenoBeka. MeTobl HCCIIEJOBAHUS 1 bubmmorexa LIOK
: A a ) https://m.edso0.ru/863e8d78
63 T'enerrka u 340pOBbE 1 bubmmorexa LIOK
Aop https://m.edso0.ru/863e8d78
bubarorexa [TOK
64 C 1
CAICKIIA kak Hayka 1 niporiece https://m.edsoo0.ru/863e9214
65 Mertozbl U JOCTUXKEHUSI CETEKLUMHU PAaCTEHUHN U 1 bubarorexa [TOK
SKABOTHBIX https://m.eds00.ru/863e9214
66 BbuoTexHon0TMs Kak OTpaciib MPOU3BOJICTBA 1 Brbmmorexa LIOK
P P s https://m.edso0.ru/863e9336
67 CucremMaTu3amys H3y4eHHBIX TEM 1
68 CucreMaTu3alus U3y4eHHbIX TEM 1
69 Cucremaruszanys U3y4eHHBIX TEM 1
70 CucreMaTtu3alus U3y4eHHbIX TEM 1
71 CucrteMaru3anys U3y4eHHbIX TEM 1
72 CucreMaTu3anus U3y9eHHbBIX TEM 1
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

* Buonorus, 10 xmacc/ ITaceunnk B.B., Kamenckuit A.A., Py6nos A.M. u ap.; [Tox penaxmueii [laceunnka B.B.

AxunonepHoe obmiectBo «M3marenscTBo «IIpocBemenue»

METOJUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
1. EctecTBeHHOHayuHas TpaMOTHOCTh. COOPHMK ATANOHHBIX 3aiaHui. 2022r.

2. TectoBsle 3ananus. COopHUK era 1o ouonorun 2024r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. POII
2. http://bio.1september.ru
3. http://www.shio.info

4. http://www.greeninfo.ru
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