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IMMOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paborke mporpammbl MO OHOJOIMH TEOPETHUECKYIO OCHOBY JUISL OIpENesICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZAepKaHUs ydeOHoro mpenmera «buomorus» cocraBmim:
koHuentyanbable nojoxerans @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COIEpIKaHMUs,
pe3ynbTaToB O00y4eHHs U TPeOOBAHUN K YPOBHIO MOJTOTOBKHM BBIIYCKHHUKOB, HOJOXEHUS 00
O0IMX LeNAIX U HNPUHIUIAX, XAPaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
obmero obpaszoBanus B Poccuiickoit Denepainu, a TakKe MOJ0KEHHs O criennupuKke OMOJIOTHH,
e 3HAYCHWU B TO3HAHWU >KUBOH MPHUPOJBI M OOECICUCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSM, OIpPEeesieHbl OCHOBHbIE (DYHKIIMM NPOrpaMMbl
110 OMOJIOTUH U €€ CTPYKTypa.

[Tporpamma no Guosoruu AaéT mnpejcTaBieHHe O LesiX, 00 oluiel crpareruu o0y4eHus,
BOCIIUTAHUS M Ppa3BUTUS OOyYarOmMXCs cpeacTBamMu ydeOHoro mpenmera «buomorusy,
orpenenser o00sf3aTeIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpy, paclpejeleHue Io
paszenaM M TeMaM, PEeKOMEHAYyeMYI0 IOCIe0BaTeIbHOCTh M3Y4YEHHUs y4yeOHOTOo marepuaia c
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTENbHOTO TpoIecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yJaronIuXcs.

B nmnporpaMme 1o OHOJOrMM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpeJIMETHbIM M IpPEIMETHbIM pe3yibTaTaM oOyueHus B (HopMUPOBaHUU
OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIBHOMN JEATEIEHOCTH/y4eOHBIX NeHCTBUI 00y4JarOmMXCsl IO
OCBOCHHIO COJICPKAHMSI OMOIOTMYECKOro 00pa3oBaHMsL.

B mporpamme no 6umonorun (1011 kmaccel, 0a30BbIi ypOBEHb) peaqnu30BaH MPUHIUIT
IPEEMCTBEHHOCTH B HW3y4eHUM Ouojoruu, Oyarojaps dYeMy B HEH MpOCMaTpUBAETCs
HalpaBJIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIUICHHUS,
NpPEACTAaBICHUN O 37A0pPOBOM 0OO0pa3e KU3HH U OEpeXHBIM OTHOIICHHEM K OKpYXKalomen
npupoaHoit cpene. Ilostomy Hapsay ¢ U3ydyeHMEM OOIEOMOJIOTMYECKUX TEOpHH, a Takxke
3HAaHUH O CTPOCHUU KHUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TPOrpaMMe IO OHMOJIOTHM YJEIIEHO BHHUMAHHE HCIOJIB30BAHUIO IOyYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul pellieHHs MPUKIAIHbIX 3a/1a4, B TOM 4HCie: NPO(QUIAKTUKH
HACJIC/ICTBEHHbIX ~ 3a00JI€BaHMH  4YeJIOBEKa, MEAMKO-TEHETHUYECKOI0  KOHCYJIbTUPOBAHMS,
000CHOBaHUS 3KOJOIMYECKH 1eJIeCO00pa3HOro MOBEAECHUS B OKpY’Kalolleld MPUPOIHON cpejne,
aHalM3a BIMAHUS XO3SHUCTBEHHOH JEATENBPHOCTH 4YEJIOBEKAa Ha COCTOSHHE MPHPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHUJICHHE BHUMAaHHA K NPUKIAJHOW HAINPABICHHOCTH Y4eOHOTO
npeamera «buoaorus» NpoJUKTOBaHO HEOOXOIMMOCThIO 0OeCHeueHHs! YCIOBUH JUIsl pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKoro o0pa3oBaHusi, KOTOpas Npernoiaraet
dopmupoBaHHEe y OO0YyYarOMMXCS CHOCOOHOCTH AaNTHUPOBATHCA K H3MEHEHHMSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe MmecTo. OHa
oOecnieunBaeT (popMupoBaHue y OOy4aroIIMXCsl MPEACTaBICHUH O HayyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHMSI O KUBOW IPUPOE, €€ OTIMUUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLWHU, CO3MaéT YCIOBHS Ui TIO3HAHUS 3aKOHOB JKHUBOW TPUPOJIBI,
(dopmupoBaHus (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3JJOPOBOTO M Oe3omacHoro obpasza
KHU3HH, FIKOJIOTHUECKOTO MBIIIUIEHUS], IEGHHOCTHOI'O OTHOLIEHHUS K )KMBOH NMPUPOJIE U YETIOBEKY.

Bonpmoe 3HadeHne OWOJIOTHST HWMEET TaKXKe JUIsl PEIICHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a]1a4 CPEJHEro oomero oopa3oBanus, connanu3anuu odydatoniuxcs. Mzyuenue



Ounoaorun obecrnieurBaeT yCIIOBUS TUIS dbopmupoBanus MHTEIJICKTyaJbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI, CIIOCOOCTBYET
UHTETpalii OMOJIOTHUYECKUX 3HAHUH C TMPEICTaBICHUSIMH U3 IPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMUH U reorpaduu. HazBanHbie MOT0XKEHUS O MPEAHA3HAYCHUU Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY [UIsl ONpENENCHUS MOAXOI0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHUS, TPEICTABICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

Ot60p conepsxanusi yueOHOTO npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMI KyJIbTypOCOOOPA3HOTO MOAX0/1d, B COOTBETCTBUU C KOTOPHIM OOydarOIIUecs TOJIKHBI
OCBOUTH 3HAHHS U yMEHHS, 3HaYUMbIe I (hopMHUpOBaHUS OOILIEH KyJIbTYpbl, OMPECISIONINe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOLIeH NPUPOJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHYECKOH AesTenbHOoCTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHUUI
3aHMMAIOT DJIEMEHTBl COJEP)KAaHMS, KOTOpble CIy’)KaT OCHOBOM Uit  (OpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAYyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIUN OMOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTypupOBaHHE COJEpXKaHUs y4eOHOro MaTepuasia B TpOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C Y4ETOM MPHOPUTETHOTO 3HAUEHUS 3HAHHMNA 00 OTIMYHUTEIBHBIX 0COOEHHOCTSIX
JKUBOM TpUPOIBI, O €€ YpOBHEBOIl OpraHM3allid U HBOJIONHHA. B COOTBETCTBUU C STUM B
CTpYKType yueOHoro npeamera «buonorus» BbIIENeHbI CIEAYIOIUE COAEPKATEIbHBIC JIMHUU:
«buonorus kak Hayka. MeToapl HAy9HOTO TMO3HAHM», «KileTka kak OHoiornyeckas cucreMay,
«Opranusm Kak Omonornyeckast cuctema», «CucremMa u MHOrooOpasue OpraHu4ecKoro MHUpay,
«OBOIIOLIUS KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Henp wm3yuyenus ydeOHoro mpeamera «buornorums» Ha 0a30BOM YpPOBHE — OBIJIAJICHHE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIIBHOW OPTaHU3aIllMH JKHUBBIX CHUCTEM
pa3HOro paHra U NpuoOpeTeHne YMEHUN UCIONIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JEHCTBUH B
OTHOIICHUU OOBEKTOB JKUBOM MPUPOJIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX IPOOIIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs PeIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBbl 3HAaHMWA O OWOJIOTUYECKUX TEOpHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBMiIaX, CIy>KallMX OCHOBOHM Il (OpMHUpPOBaHUs
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHOHl KapTUHE MHUpa, O METOAaX HAy4YHOIO TIO3HaHUS,
CTPOCHUH, MHOT000pa3sMM M OCOOCHHOCTSAX JXUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIUH,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaroIIMXCSl MMO3HABATEIbHBIX, MHTEIJICKTYadbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHaIu3a JAaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISOB,
U/Ied ¥ MOIX00B K U3yYEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aINMY;

CTaHOBJIEHHWE Yy OOydaroImuxcsi oOumel KyJabTypbl, (QYHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLCHUBATH SIBICHUS OKPYXAIOIIEro MUpPA >KMBOW MPUPOIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHre y OOYYaOIIUXCS YMEHUH WILTIOCTPUPOBATh 3HAUYEHUE OMOIIOTHYECKUX
3HaHUH B TPAKTHYECKOW JEATEIHHOCTH YEJOBEKA, PA3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHMSA YEIIOBEKOM >KUBOW MPUPOJIBL,
HEOO0X0IMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOMIOIEHUS] ATHYECKIX HOPM IIPH MPOBEJCHUN
OHMOJIOTUYECKHUX HCCIIEJOBAHUN;

OCO3HAaHHE IEHHOCTU OMOJOTMYECKMX 3HAHWM JJIsl TIOBBIIICHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



NPUMEHEHHUE MPHOOPETEHHBIX 3HAHWUN W YMEHUH B IOBCEIHEBHOW JKU3HU JUIS OLCHKU
HOCIIEACTBUM CBOEH NEATENbHOCTH 10 OTHOIIEHUIO K OKpYXaroulel cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHHE U COOJTIOICHHE Mep MPOo(HIIaKTUKH 3200 ICBaHU.

B cucreme cpennero obmero oopasoBanusi «buosnorus», ulyyaeMasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOH OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEIMETHI.

Jns u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHET0 OOIIero 00pa3oBaHUS OTBOIHTCS
136 gacos: B 10 knacce — 68 yaca (2 yaca B Hezenro), B 11 kimacce — 68 yaca (2 yaca B HeJIeInio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bbuosorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOIIOTUU C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocodueid, 3THKOW, 3CTETUKOH W TpaBoM. Ponbs Ouosornu B
dbopMUpOBaHUN COBPEMEHHOM HayuyHOI KapTUHbI Mupa. Cuctema OMOJIOTHYECKUX HaYK.

MeTto1bl TO3HAHUS KUBOM MPHUPOALI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJIaccu(uKaIus, MOISIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Koasuos, [Ix. Yorcon u @. Kpuk.

Tabmu1e! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TPUPOJIBDY.

JlabopaTopHble M NpaKkTHYeCKHE PAdOThI:

[Ipaktuueckas pabora Ne 1. «lcnonp3oBaHuE pa3IUYHBIX METOJOB IPU H3YYEHHUH
OMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. ’KuBble cuCTEMbI M MX OPraHU3aIUA.

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHusi Omonoruu. OTIWYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOW PUPOJIBI.

CpoiicTBa OumocucreM © HX pa3HooOpasue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIIETOUHBIM,  TKAHEBBbIH, OPraHU3MEHHBIH,  MOIMYJIALUOHHO-BUOBOM,
IKOCHUCTEMHBIH (OMOTeoeHOTHIECKHA), OMOCHEPHBIA.

JdemMoHcTpanuu:

Tabmuipel 1 cxembl: «OCHOBHbIE TPHU3HAKU KU3HWY», «YPOBHU OpPraHHU3allUU >KUBOU
IPUPOJIBI».

O6opynosanue: Moaens Monekybl JJHK.

Tema 3. XuMHUYeCKHUI1 COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUN COCTAB KJIETKH. XUMHUYECKUE AIEMEHTBI: MaKpO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Boza u MuHepalnbHbIe BEllleCTBa.

OyHKIMK BOJBl W MHUHEpPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

Benxu. CocraB u crpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. HesameHnMbie
U 3aMEHUMbIE AMHUHOKUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYJbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIN OEITKOB.

®epMeHThl — Ouosorndyeckue KaraiauzaTopbl. CTpoeHHE (EepMEHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otiauuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTallu3aTOPOB.

YriieBoabl: MOHOCaxXapu bl (TIOKO03a, pubo3a 1 J1e30Kcuprd03a), Tucaxapuibl (caxaposa,
JAKTO3a) W TMOoJucaxapubl (Kpaxmai, IJIMKOTEH, IeJUIi0iio3a). buonorndeckue ¢GyHKIMHA
yIJIEBOJIOB.

Jlunuaer:  Tpurmunepunabl, dochonmunuabl, CcTepouasl. [ 'uapodribHO-THAPOGOOHBIS
cBoiicTBa. buonornueckue ¢pynxuuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U JUIHMI0B Kak
HMCTOYHHKOB YHEPTHUU.



Hyxnennossie kucnotsl: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoennie u ¢ynkuuu JHK. Crpoenne m ¢ynkuun PHK. Bugst PHK. AT®: crpoenue u
(GYHKIUH.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — mpumep B3auMOICHCTBUA HACH U
¢$akTOB B HAYYHOM MO3HAHUHU. METO/IbI U3YUCHHS KIETKH.

Knetka kak nenoctHas >kuBasi cucrema. OOmIre Npu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
MeMmOpaHa, mosekyisl JIHK kak reneruueckuii anmapar, CUCTeEMa CUHTE3a OeJKa.

Tunsl KIETOK: JyKapuoTHdeckas U mpokapuoTudeckas. (OCOOEHHOCTH CTPOEHUs
npoKapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHue SyKapuOTHUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBHI KJIETOK — KIJIETOYHAs CTE€HKA, TNIMKOKAIHMKC, WX (DYHKIUH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. [luTomnazmMa u e€ OpraHOUIbI
OnnomeMOpannbie opranous! kinetku: JIIC, annapar ['onsmku, nuzocomsl. [TomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHApPUH, MiacTuibl. IIpomcxoxaeHne MHUTOXOHJAPUNA M IJIACTHI.
Bunpst muitactun. HememOpanHbie OpraHouIbl KIIETKH: pUOOCOMBI, KJIETOUHBINA EHTP, HEHTPUOJIH,
pecHUUKH, KIyTUKU. DyHKIINK OpraHOUI0B KJIETKU. BKitoueHus.

SAnpo — perynsTopHslif IeHTp kieTku. CTpoeHue spa: saepHas o00J0uKa, Kaproruiasma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KJIETKE.

JdemMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammbl:  «PacnpeneneHrie XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJACH,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmunel u cxemsl: «llepuoguyeckas Tabmuia XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunres 6enka», «CTpoeHue MoieKkyisl 6enka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenue monekynsl ATDy», «CTtpoeHne 3ykapuoTUYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpoeHue pacTuTenbHOU KieTkn», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s11pa KIETKI», «Y TIeBOAbDY, «JIlunuasn.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpyAOBaHME MAJisi MPOBENCHUS HAOIIOICHHUIA,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTHTENbHBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

Tema 4. ’KuzneneareJLHOCTh KJIECTKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMuisanus (TUTACTHYECKUH  OOMEH) |
TVCCUMMWIIALINS (SHEPTeTHYeCKHii 0OMEH) — JIBe CTOPOHBI €AMHOTO Ipoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEUIECTB U SHEPTUH B TOHUMaHUHM METa0O0IMu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbid. Poas pepMeHTOB B 0OMEHE
BELLECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

@orocunte3. CeroBas u TemHOBas Haszbl ¢orocuHTe3a. Peakumu doTocuHTe3A.
OddextuBHOCT PoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3a JJIsI KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UpYIIIUe OakTepuu. 3HAUCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepreruyecknii oOMeH B  KieTke. PaciieruieHue  BemIeCTB, BBICICHHE U
AKKyMYJIUPOBAHHE SHEPTUHU B KJIETKE. DTalbl JHEpreTuueckoro ooMena. I'mukonus. bpoxxenue u



ero Buabl. KucimoponHoe okuciaeHWe, WIM  KIETOYHOE  JAbIxaHue. OKUCIHUTEIbHOE
dochopmmpoBanne. IHHEKTUBHOCTD IHEPTETHIESCKOTO 0OMEHa.

Peakumu wmarpuuHoro cuHTte3a. l'eHermueckas wunpopmamums u JHK. Peammszanums
IeHEeTUYecKOo MH(popMaluu B KieTke. ['eHeTHueckuil KoJ U ero cBoicTBa. TpaHCKpHUILUs —
matpuunblii cunte3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl TpaHcasiuuu. KogupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢popmbl sxu3Hn — BUpycChl. Mctopust oTkpsiTHst Bupycos (/. 1. iBaHOBCKwMiA).
OCOoOeHHOCTH CTpPOEHMsI M KM3HEHHOro IMKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX M 4€JIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuura yenoseka (BUY) —
Bo30yautens CIIMJla. OOpartHas TpaHCKpumIus, peBepraza W HHTerpasa. lIpodmiakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHHIA.

JlemoHCcTpamum:

[Toptpetsi: H. K. Konbiios, 1. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuer w cxembl: «Tumbl  mutaHus», «Metabonu3sm»,  «MHUTOXOHAPHUY,
«QHepreTuueckuii oomMen», «Ximoporact», «Dorocunres», «Ctpoerne IHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHTre3 Oenmka», «leHeTmueckuit Koy, «Bupych,
«baktepnodarn», «Ctpoenne wu xku3HeHHbld 1ukin Bupyca CIIM[a, ©Oakrepuodaray,
«Pemmukamus [JHK».

O6opynoBanue: moaenu-antunkanuu «Yasoenune IHK u tpanckpunmusy, «buocunres
oenka», «CTpoeHue KieTkn», Moaeib cTpykTypsl JJHK.

Tema S. PazMHoOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounplif 1uki, uiau >KM3HEHHbIM LUk kinetku. WHrtepdaza u murto3. [Ipoueccsl,
npotekaromue B uHTepdaze. Permmmkamms — peakuust matpuynoro cuate3a JIHK. Crpoenme
XpOMOCOM. XpOMOCOMHBII Habop — KapuoTuIll. [IUMIOWIHBIA W ramIoOuJHBIH XPOMOCOMHBIE
Habopel. XpoMaTuabl. LluTonornueckue OCHOBBI Pa3MHOKEHHSI M MHAWBUIYAJIBHOTO PAa3BUTHUS
OpPraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. IIpouecchl, mpoucxonasdiue Ha pasHbIX
CTagusIX MUTO3a. Brosorudyeckuii CMBICI MATO3A.

[TporpamMupyemast rudenb KIETKH — aronTo3.

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrionoe U nojosoe. Busl 6ecrosaoro pa3MHOXKEHUS:
JICJICHUE HaJIBOE, MOYKOBAaHHE OJIHO- U MHOTIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETaTUBHOE
pa3mHoO)KeHHe. VICKycCTBEHHOE KIIOHMPOBAaHNE OPraHU3MOB, €0 3HAYEHUE IS CEICKIIH.

[TonoBoe pa3MHOMXKEHHE, €r0 OTIAMUYUS OT OECIoI0ro.

Meiios. Craguu Meniosa. Ilponeccsl, npoucxozpsmue Ha cranusax Mmeiiosza. [losenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

l'amerorenes — nmpouecc oOpa3oBaHMsI MOJOBBIX KJIETOK y KUBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M AWYHMKH. OOpa3oBaHHE M pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CHepMaTO30H],
AHLEKIeTka) — crnepMmaroreHe3 u oBoreHe3. (OcoOEHHOCTH CTPOCHMs SHLEKIETOK MU
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpHOoe pa3Butue (OHTOTEHE3). DMOpHOHANBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl SMOPUOHAIBHOIO PA3BUTHA Yy IIO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHUE, TacTpyJIsaLus,
oprasoreses. IlocTamMOpuoHanbHOe pa3BUTHE. THUIBI TOCTAIMOPUOHAIBLHOIO Pa3BUTHSL: MPSAMOE,
HerpsiMoe (TMYrHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIC
BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct n pazButne pacreHuil. OHTOreHe3 IBETKOBOI'O PAaCTEHHUSA: CTPOCHUE CEMEHU, CTaAUN
pa3BUTHS.



JleMmoHCcTpamum:

Tabmuubl u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «J[BOItHOE OILIONOTBOpEHHUE Y
LIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOKEHHUE pacTeHUI», «JlelieHne KIeTKHU OaKTepui»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «KieTounwlii nukmmy, «Permukanus
JAHK», «Mwurto3», «Meito3», «lIpsmoe wu Henpsmoe passurue», «l'amerorenes y
MJICKOITMTAIOIINX U YelIoBeKa», «OCHOBHEIC CTQAUN OHTOTCHE3a.

O6GopynoBaHue: MHUKPOCKOM, MUKpomnpenaparbl «CrepMaTo30ubl MIIECKOMUTAIOIIETOY,
«Siiueknerka miekonuTarouiero», «KapuokuHe3 B KJIETKax KOpEWIKa JyKa», MarHUTHas
Moaenb-anukanus «Jleinenue knetkn», moaens JIHK, Moaens MetadazHol XpOMOCOMBI.

Tema 6. HaciienicTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

Ilpenmer u 3amaum reHeTtuku. Mcropus pa3BuTHUs TEHETUKH. Poiib LUTOJNIOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKitag poccuiickux U 3apyO0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHEeTUKH (TUOPHUIONIOTUYECKUH, LHUTOTEHETUYECKHH, MOJEKYISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXEMax CKpEIMBaHMI.

3aKOHOMEPHOCTH  HAcCJEeJAOBaHUS  MPU3HAKOB, YycTaHoBleHHble [.  MeHnnenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH €IMHO-00pa3us rTHOPHIOB IepBOro rnmokojaeHus. [Ipasuio
JIOMUHMpPOBaHUA. 3aKOH paclleIuieHus Mnpu3HakoB. ['umore3a 4yucToThl rameT. llonHoe u
HETIOJHOE JOMUHUPOBAHUE.

JluruOpumHoe  CKpelMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEHAOBAaHUS  IPHU3HAKOB.
[{uToreHeTHUECKHEe OCHOBBI TUTHOPHIIHOTO CKpEIIMBAaHUA. AHAIU3UPYIOLIEe CKPEIIUBAHUE.
Hcnonb30Banne aHATM3UPYIOMIETO CKPEIIMBAHUS JIJISl ONIPEICIICHUS TE€HOTHITA OCOOH.

CueruieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o CHEMJICHHOMY
HacJe10BaHUI0 TeHoB. Hapyllienue clenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTU. [ eHeTuuecKkre KapThl.

['enetnka noja. XpoMOCOMHOE OIpEAENICHHE M0JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omorameTHble W rereporaMeTHble OpraHu3Mbl. HaciienoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
TIOJIOM.

N3mMeHunBoCTh. BUbl ”3MEHYMBOCTH: HEHACIIEICTBEHHAS U HAclieICTBEHHAs. Poib cpesibl
B HCHACJEJACTBEHHOH HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HW3MEHUYHUBOCTH.
Bapuanvonsslil psn n BapuanuoHHas kpusas. Hopma peakuunn npusnaka. KosnnuecTBeHHbIE U
KaueCTBCHHBIC IPU3HAKU M UX HOpMa peaknnu. CBOHCTBAa MOIUPUKANMOHHOW U3MEHYMBOCTH.

HacnencrBeHHas, MiIM TeHOTHUIIMYESCKAs, M3MEHYMBOCTh. KOMOMHATUBHAS M3MEHYHMBOCTD.
Meiio3 U TMONOBOI Tpolecc — OCHOBA KOMOMHATUBHOW W3MEHUMBOCTH. MyTallMOHHAs
U3MeHYMBOCTh. Kitaccupukanusi Myranuid: TeHHbIC, XpPOMOCOMHBIC, TeHOMHBbIe. YactoTa u
NPUYUHBI MyTaluii. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIICICTBCHHOU
n3MeHunBoctu H. . BaBuioga.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYUBOCT.

I'eneruka uyenoBeka. Kapuorum uyenoBeka. OCHOBHBIE METOJIBI TEHETHKH YEJIOBEKA!
TCHCAJIOTUICCKUH, OJIM3HCIOBBIM, IUTOTCHCTHYECKUN, OHOXUMHUYECKHH, MOJEKYJISIPHO-
resHerndyeckuii. COBpPEMEHHOE OIpEeJEICHUEe T'E€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHUE,
T€HOTHIIMPOBaHKE, B TOM uucie ¢ nomoipio I[1[P-anamm3a. HacnencrBennsie 3a0oseBaHUs
YelloBeKa: TeHHbIe Ooyie3HW, OOJIG3HH C  HACIEACTBCHHOW  IPEAPaCIOIOKEHHOCTHIO,
XpoMocomHbIe Oosie3HH. ComaTwueckue ¥ TeHepaTHBHBIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHIUIIBEI 310pOBOTO O00pa3a KW3HHU, AUATHOCTUKH, MPOMHUIAKTUKNA U JICUCHUS T'eHETHUYECKHX



Oone3neil. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHHE MEAMIIMHCKOW TE€HETHUKU B
MPEIOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIEBaHU I YeTIOBEKA.

JdemMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, . ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE M €ro UTOTeHEeTHYeCKas OCHOBAY,
«3aKOH pacHICIUICHHSI W €ro IMTOTeHETUYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT,
«durubpunnoe ckpeuBanue», «lluTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUS,
«Meito3», «B3auMozeiicTBue ajielbHbIX T€HOBY, «I €HeTHUYeCKre KapThl pACTEHUMN, KUBOTHBIX
u 4denoBeka», «['eHeruka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTVICHHOTO C TIOJIOMY,
«KapuoTunsl 4YeloBeKa W IKHBOTHBIX», «Buubl wu3aMeHdnBOCTHY», «MonudukarmonHas
U3MEHYMBOCTHY», «HacnenoBanue pesyc-gaktopay, «['eHeTHKa rpynn KpoBu», «MyTallMOHHas
U3MEHYHUBOCTbY.

O6GopynoBanue: Mojenu-aniuMkanuu «MoHoruOpuaHoe ckpemuBanuey, «Hemomnoe
noMuHUpoBaHuey, «Jlurnbpunnoe ckpemuBanuey, «llepekpéct XpoMocom», MHUKPOCKON H
MuKponpenapat «Jpo3oduna» (Hopma, mytanmu GOpMBI KPBUTEEB M OKPAcKH Teja), repbapuii
«l"opox MOCEBHOIY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U Ipolecc. 3apoKIeHUe CeleKInu U aoMectukanusa. Yuenne H. U.
BaBwioBa 0 MEHTpax NPOUCXOXKICHUS M MHOT0o0Opaswsi KyJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHMS IOMAITHUX )KUBOTHBIX. COpT, HOPOAA, LITAMM.

CoBpeMeHHbIE METO/BI CENEKIMU. MacCoBbI U MHAUBUAYAJIbHBIN OTOOPHI B CENEKIIUU
pacteHuii U xKUBOTHBIX. O1ieHKa dKCTEphepa. binM3KkopoacTBEeHHOE CKpEelIMBaHue — HHOPUIUHT.
Yucras nuHusa. CkpemmBaHMe YUCTBIX JHMHUWA. ['erepo3uc, wunum TUOpHIHAsS CcuUIIA.
HeponctBennoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rubpuguzanus U e€  YCHEXH.
HcKyccTBEHHBIM MyTareHe3 W IOJIYy4YEHUE MOJIUIUIOUJ0B. JIOCTMIKEHMS CEeNEeKUMHU PaCTEHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss kak oTpacib NPOU3BOACTBA. [eHHAs HWHXKEHEpHUs. Tambl CO3JaHUs
pexomOunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wunxenepus. Knetounsbie
KyJIbTypbl. MUKPOKJIOHAJILHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHue BbICOKONPOAYKTHBHBIX
CENIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHEe U dTudeckue mnpobiembr. MO —
TEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmumel U cxembl: Kapta «L[eHTpBl TPOMCXOXKIECHUS W MHOTOOOpa3usi KyJbTypHBIX
pacrenuii», «Ilopoabl moManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpunmzamus», «Paborel akamemmka M. @. HBanoBay, «llomumiongus», «OOBEKTHI
ouorexHonorum», «Kierounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHUE U TMEPEHOC
TE€HOB, XPOMOCOM.

O6GopynoBaHue: MyJSKU IUIOAOB M KOPHEIUIOAOB JUKHX (OPM U KYJIBTYPHBIX COPTOB
pacteHuii, repbapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 10 BMOJIOTM1 HA BA3OBOM YPOBHE CPEAHET'O OBIIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycrtanaBnuBarOTCsl TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OOYyYarOIIMMHCA MPOTPaMM CpPEIHEro OoOIIero
00pa3oBaHUs: INYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHMS Ipeamera «buonorus» BbLAEIEHBI CIEAYIOIIUE COCTaBJISAIOLIME: OCO3HAHUE
00yyaroUMUC POCCUMCKOW TPakIaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEIICHUIO,
HaJIMYMEe MOTHBAlUM K OOYyYEHHIO OHMOJIOTMH, LEJICHANpPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN M MCTOPUYECKUX TPATULMNA pa3BUTUS OMOJIOTMYECKOr0 3HAHUSA, TOTOBHOCTh M CHOCOOHOCTh O0YyYaroImuXcs PyKOBOJCTBOBAThHCS B
CBOEH JeATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, IIPUCYIIIMMU CUCTEME OMOJIOTMYECKOro 00pa3oBaHMs, HATMUUE YKOJIOTHIECKOr0
IPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH LI U CTPOUTH KU3HEHHBIC ITJIAHBI.

JIMuYHOCTHBIE PE3yNbTaThl OCBOCHHSI MpenMeTa «BHuoyorusy MOoCTUTaloTCs B €AMHCTBE y4eOHOW M BOCHHMTATENLHOW JESATEIHHOCTH B
COOTBETCTBUU C TPAJAULIMOHHBIMUA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IIPUHATBIMA
B O0IIECTBE NpaBUIAMU MU HOPMAaMU IOBEAEHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHMSA M CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3ULIMN JIMYHOCTH, IAaTPUOTHU3MA, YBAXKCHHS K 3aKOHY U IPABOIOPAAKY, YEJIOBEKY TPyJa U CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
yBa)KEHUsI, 0EPEIKHOT0 OTHOIIEHUS K KyJbTYpPHOMY HACJIEIMIO U TPAAULIMSIM MHOIMOHALMOHAIbHOTO Hapoaa Poccutickoit denepauuu, npupoae
Y OKpY>KakolIleil cpeje.

JIMuHOCTHBIE Pe3yJbTaThl OCBOCHMs y4eOHOro mpeamera «buoOrus» AOIKHBI OTpa)XkaTh TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroIIUXCs
PYKOBOJICTBOBATHCSL CPOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHCTEMON IEHHOCTHBIX OpPMEHTALWH, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHHH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO OIBITA M OIBITA IEATEILHOCTH
B IIPOLIECCE peAIN3allMi OCHOBHBIX HAIIPaBJIICHUH BOCIIUTATEIBHON ACSITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTb I'PAXKIAHCKOM MO3UILIUHN 00YyUYaIOLIErocss Kak aKTUBHOT'O U OTBETCTBEHHOTO YJICHA POCCHICKOro O0ILECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U [TPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESTEIBHOCTH MPH CO3JIaHUH YI€OHBIX MPOCKTOB, PEUICHUN YUYeOHBIX U MO3HABATEIbHBIX 337134,
BBINTOJIHEHUH OMOJIOIMYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEENATh COOCTBEHHYIO O3ULIMIO IO OTHOILIECHHIO K SBJICHUSIM COBPEMEHHOM KHU3HU U OOBIICHATSH €€;



YMEHHE YYHUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIOJIEH C Ppa3HBIMH YOEKIICHUSMHU,
KYJIbTYPHBIMHU [IEHHOCTSIMU U COLIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOT'O BBHITIOJIHEHHSI Y4E€OHBIX, MMO3HABATEIBHBIX M HCCIEAOBATEIBCKUX 3ajad,
YBXXUTEIHLHOTO OTHOLIEHHS K MHEHHIO ONIIIOHEHTOB MPU 00CY>KJIEHUH CIIOPHBIX BOIIPOCOB OUOJIOTMUYECKOTO COCPKAHUS;

TOTOBHOCTH K TYMaHUTapHON M BOJOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TpakIaHCKOW MACHTHYHOCTH, MAaTPUOTH3MA, YBAXKEHUS K CBOEMY HApoJly, YyBCTBa OTBETCTBEHHOCTHU
nepen PonuHoii, ropaocTu 3a cBoi Kpai, cBoto PoauHy, CBOM S3bIK U KYJIBTYPY, IPOIIJIOE U HACTOsAIIee MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIICHHE K NPUPOTHOMY HACIEAMIO M MaMSATHUKaM MPUPOJbI, JOCTHXKeHUAM Poccun B Hayke, UCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJ] POCCHICKUX YUEHBIX B CTAHOBIICHUE W PA3BUTHE OMOJIOTUH, IOHUMAHKS 3HAYCHUS OMOJIOTUH B TIO3HAHHUH
3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0OIIECTBA;

uzeiHas yoex1EHHOCTh, TOTOBHOCTb K CITY>KEHUIO U 3aiuTe OTeduecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX IECHHOCTEN POCCUICKOr0 HAPOIa;

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CHUTYAallMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO OYYIIETo;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJMUTEISM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHS IEHHOCTEH CEMEHHON KU3HHU B
COOTBETCTBUU C TpaaAuLIUIMU HapoaoB Poccuuy;

4) 3cTeTUYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO TBOPUECTBA, CIOPTA, TPyAa, OOIIECTBEHHBIX
OTHOIIICHH;

MOHMMAaHKE YMOLMOHAILHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE TIPOSBIISATH KAU€CTBA TBOPUYECKOM TUYHOCTH;

5) pusuveckoro BocnuTaHus, GOPMHPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0 0JIArONOIYYHsl:

MOHUMaHUE U peain3alus 3I0pOBOro U 0e30MmacHoro odpasa *u3HH (310pOBOE MUTAHUE, COOJIIOICHHE TUTUEHUUYECKUX TTPaBUI U HOPM,
cOaNaHCUPOBAHHBIM PEXUM 3aHATHH M OTHAbIXA, peryispHas (Quandeckas aKTHBHOCTh), OEpEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUUYECKOMY 3710POBbIO;



MOHMMAaHNE [[EHHOCTU MPAaBUJI UHAUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEJACHHS B CUTYaIUSX, YTPOXKAIOIIUX 310POBBIO U
JKU3HU JIIOJICH;

OCO3HAHHE NOCIIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIIOTPEOJIEHUS aIKOr0Jis, HAPKOTUKOB, KypEHUs);

6) TPY10BOr0 BOCIIUTAHMA:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPy 0t00ue;

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTUYECKON U COIMAILHON HAMpaBIEHHOCTH, CIOCOOHOCTh HHUIIMUPOBATh, IJIAHUPOBATH U
CaMOCTOATCIIbHO BBITNIOJIHATH TAKYIO JACATCIbHOCTD,

UHTEpeC K pa3iuuHbIM cdepam mpodhecCHOHANBHOM NEesATENbHOCTH, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oyaylieil mpodeccuu u
pean30BbIBaTh COOCTBEHHbIE )KM3HEHHBIE TIAHBI,

TOTOBHOCTP U CIIOCOOHOCTH K 00Pa30BaHHIO H CAMOOOPA30BAHHIO HA TIPOTSHKECHUH BCCH KU3HU;

7) IKOJIOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHUYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOAE KaK UICTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHMUS,

MOBBIIICHHE YPOBHS HKOJOTMYECKON KyNbTYypbl: MNPUOOPETEHHE OMBbITa IUIAHUPOBAHUS TOCTYIIKOB U OICHKH HX BO3MOXKHBIX
MOCJIEACTBUM I OKPYKAIOUIEN CPEIbI;

OCO3HaHHE TII00aTHFHOTO XapaKTepa KOJOTHICCKUX MPOOJIeM U ITyTeH X PEIICHUS;

CIOCOOHOCTh HCIIONB30BaTh NpUOOpeTaeMble MPHU W3YYCHUH OHMOJIOTUH 3HAHUS M YMEHHUS NIpPU PEUICHHH MPOoOJieM, CBSI3aHHBIX C
paloOHANIbHBIM MPUPOJIONONb30BaHHEM (COOJIIO/IEHNE TpaBUJl TMOBEACHUS B TMPUPOJE, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B
9KOCUCTEMaX, OXpaHy BHJIOB, SKOCHCTeM, Ouocdepsl);

AaKTUBHOE HETPHATHE ACHCTBUH, MPUHOCAIIMNX BPEJ OKPYXArolled MPUPOAHON cpele, YMEHHE HpPOTHO3MPOBATH HEOIArompHsITHHIC
HKOJIOTMYECKHUE MTOCIIEACTBUS IIPEAIIPUHUMAEMBIX IEUCTBUM U IPEIOTBPAILATH HUX;

HAJIMYUE PA3BUTOTO SKOJOTUYECKOTO MBINUICHHS, SKOJIOTHYECKOM KYJIbTYpHhI, OIMbITa JEATEIBHOCTH SKOJIOTMUECKON HANpaBiIeHHOCTH,
YMCHUA PYKOBOACTBOBATHLCA UMHU B HO3HaBaT€HBHOfI, KOMMYHHKaTHBHOfI u COHH&HBHOI;'I IMPAKTHUKEC, TOTOBHOCTU K Y4aCTUIO B HpaKTquCKOfI
JeSATEeTLHOCTH 9KOJIOTMUECKONU HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha JMAJIOTe KYJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YUTATEILCKOU KYJBbTYPBI KaK CpEACTBa BSaHMOHeﬁCTBHﬂ MCXKAY JIOAbMHA U ITIO3HAHUA MHPA,

NOHMMaHKe Crenn()UKA OMOJIOTUU KaK HAYKH, OCO3HAHUS €€ posd B (POPMHUPOBAHUN PAIIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH
[EJIOCTHOTO TMpeACTaBlIeHUsT 00 OKpyXalolmleM MHpe Kak O €IWHCTBE MPHPOJbI, ueloBeKa U OOIIeCTBa, B IMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHuu MpoodiieM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;



yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOM LIMBUIM3AMU: 00€CIIeUeHUsI HOBOTO YPOBHS Pa3BUTHS MEAUIIMHBL, CO3/1aHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX peIIaTh PeCypCHbIC MPOOIEMbl Pa3BUTHS YEIOBEUYECTBA, MOUCKA ITyTeH BBIXOJA U3 TTI00AIBHBIX
IKOJIOTHUECKUX MPOoOJeM U oOecreueHus Mmepexoja K YyCTOHYMBOMY DPa3BHTHIO, PAlMOHAIBHOMY HCIIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U
(OpPMHPOBAHHUIO HOBBIX CTaHAAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTHYECKHUX 3HAHUN B IIEJISIX MOBBIIIEHUS 00ILEeH KyIbTYypbl, €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH,
KaK COCTaBHOM 4acTH (PyHKIIMOHAIILHOW IPaMOTHOCTH 00ydarouuxcs, GopMupyemMoi npu u3y4eHnu OUoiorumy;

NOHMMaHHE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HCIIOJIb30BATh MOy4aeMble 3HAHHS
JUIs aHaJIu3a U OOBSICHEHNUS SIBJICHUH OKPYXKAIOIIEro MUpa U MPOUCXOIAIMX B HEM U3MEHEHUH, yMEHUE AeTaTh 000CHOBaHHbIE 3aKIIOUCHHS Ha
OCHOBE Hay4YHbIX (DAKTOB U UMEIOILUXCS JAHHBIX C LEJIbIO MTOJYyYeHHsI JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTBH CAMOCTOSITEIILHO HUCII0JIb30BATh OMOJIOTUYECKHIE 3HAHUS JUIsl pEIIEHUs TPOOJIEM B pealIbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHE IIEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIATh IPOEKTHYIO U HCCIEN0BATENIbCKYIO JESTEIbHOCTD
VHAWBUYAJIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHMIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMH I10
OMOJIOTHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJ/IbTATHI

MertanpenmMeTHble pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy BKIIOYAIOT: 3HAUUMBbIE TSl (POPMHUPOBAHUS MUPOBO33PEHUS
00y4aromuXcsi MeXAUCHUIIMHAPHBIE (MEXKIIPEAMETHbIE) OOIICHAYYHbIE MOHSATHUS, OTPaXKArOIIHe IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
crenuKy METOJO0B MO3HAHUSA, MCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SIBIICHUE, MPOIECC, CUCTEMA, HAYYHBIM (aKT,
MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, MCCIEeI0OBaHUE, HAOII0eHNEe, U3MEpPEHNE, IKCIIEPUMEHT U JIPYruX), YHUBEpCAIbHBIC
yueOHbIe JeiicTBH (IT03HABATENbHbIE, KOMMYHUKAaTUBHBIE, PETYIATUBHbIE), oOecneunBaronue GpopmupoBaHue QyHKIIHMOHATBHON TPAMOTHOCTH
U COIMAIbHOM KOMIETCHIIMH OOYy4aloluXcs, CIOCOOHOCTh OOYyYalolUXCs HUCIOJIB30BaTh  OCBOCHHBIE  MEXIAMCUUILITMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE AEMCTBUSI B I03HABATEIBHON U COLMATIBHON IPAKTHKE.

MeranpeameTHbie pe3yiabTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO O0IIero 00pa30BaHMs TOJKHBI OTPAXKATh:

OBJ1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUE TeiiCTBUSA:

CaMOCTOSITENILHO (JOPMYITUPOBATH U AKTYAITH3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TIPU OCBOCHUM 3HAHUH MPUEMBI JJOTMYECKOTO MBIIUICHHS (aHAJIM3a, CHHTE3a, CpaBHEHUS, Kiaccu(ukamm, 0000meHus),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MMOHSATUH (BBLACTATh UX XapaKTepHbIC MIPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH MOHSATUSIMHU);



OTpeAeNiTh LeNu NeATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPHUH UX JAOCTHIKEHHS, COOTHOCUTH PE3yJIbTaThl ACSITENBHOCTH C
IIOCTABJICHHBIMU LICIISIMU,

UCTIOJIB30BaTh OMOJIOTHYECKUE TTOHITHS AJIsl O0bICHEHHS (DAKTOB M SBJICHUN )KUBOM MPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYXKICHHS (MHAYKTUBHBIC, JEAyKTHUBHBIC, 1O AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH W IMPOTUBOPEYHUS B
paccMaTpUBAEMBIX SBICHHX, (POPMYIHUPOBATH BHIBOJIBI M 3aKIIOYCHHUS;

MPUMEHATh CXEMHO-MOJENBHBIE CPEJCTBA ISl MPEICTaBICHUS CYUICCTBEHHBIX CBSA3€M M OTHOILICHUH B HM3y4aeMBbIX OHMOIOTHYECKUX
O6’I)€KT8,X, a TaKXeE HpOTHBOpG‘IHﬁ pa3H0ro poaa, BBIXIBJICHHBIX B pa3J'II/I‘~IHBIX I/IH(i)OpMaIII/IOHHBIX HCTOYHHKAX,

pa3palaThIBaTh MJIaH PEIICHUS IPOOIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MAaTEepUaIbHBIX U HEMaTEePHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JACSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3Y/IHTATOB LIEJISIM, OLICHUBATh PUCKU MOCTEACTBUIA NEATEIbHOCTH;

KOOpZ[I/IHI/IpOBaTI) U BBITIOJIHSATH pa60Ty B yCJIOBI/IﬂX peam,Horo, BI/IpTyaJII)HOFO 158 KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHﬂ;

pa3BI/IBaTB eraTI/IBHOG MBIIIJICHHUEC HpI/I peIHGHI/II/I KN3HCHHBIX HpO6JI€M.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE TeHCTBHSL:

BJIa/IETh HaBBIKAMU Y4e€OHO-HUCCIIEIOBATEIbCKOW M MPOEKTHOW NEATENbHOCTH, HAaBBIKAMH pa3pellieHHs] mpoOiieM, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOHTeJIBHOMy HOI/ICKy MECTOA0B peIHGHI/IH HpaKTI/I‘-IGCKI/IX 3ajJa4, HpI/IMeHeHI/IIO pa3J'II/I‘-IHI)IX METOAOB ITO3HAHUAA,

HUCITIOJIB30BATh pa3JII/I‘-IHBI€ BHUBI ICATCIIBHOCTH 110 Honyqumo HOBOI'O 3HaHHA, €0 HHTepnpeTaupm, Hp€O6pa3OBaHI/IIO nu HpI/IMeHeHI/IIO B
y‘I€6HI)IX chyaum{x, B TOM YHUCJIC HpI/I CO3JaHNN y‘I€6HI)IX " COIIUAJIBbHBIX HpOGKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIIUICHUS, BIa/IeTh HAYYHOU TEPMUHOJIOTHEH, KITFOUYEBBIMU MOHATHSIMHI U METO/IaMU;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BATEIbHON JIEATEIHbHOCTH U )KU3HEHHBIX CUTYAIUSX;

BBISABJISATH HpI/I‘-II/IHHO-CJIeI[CTBeHHI)IG CBA3U U aKTyaJII/IBI/IpOBaTI) 3aaaqy, BBIABUT'AThb I‘I/IHOTG?;Y eé peIHGHI/IH, HaXOIUThb apFYMeHTBI JJIA
JTIOKa3aTelIbCTBA CBOMX YTBEPKIICHUM, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEUICHUS;

AHAJIM3UPOBATh MOJIYYCHHbIE B XOJ€ PEUICHHs 3aladd pe3ybTaTbl, KPUTUYECKU OIICHHBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH
NU3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;

1aBaThb OHGHKy HOBBIM CI/ITyaIII/IFIM, OILICHHUBAThHb HpHO6peTéHHBII>'I OIIBIT,

OCYIIECTBIISATH IEJICHAIIPABICHHBIN MOUCK NIEPEHOCa CPEICTB U CIIOCOOOB AEHCTBHS B MPOPECCHOHATBHYIO CPENY;

YMETbh [IEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO U MPAKTUYECKYIO 00IaCTH KU3HEACSITETbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIABUI'aTh HOBBIC HICH, npeﬂnaran, OpI/IFI/IHaJIBHI)IG moaxoabl H pGIIIGHI/IFI, CTaBUTb HpO6JI€MI)I n 3aaayu, I{OHYCKaIOHII/IG
aJII)TepHaTI/IBHBIG pGHIeHI/Iﬂ.

3) pabora ¢ ungopmanmeii:



OPUCHTUPOBAThCSI B PA3JIMYHBIX HMCTOYHMKAX WHGopMamu (TEKCTe Y4eOHOro TOCOOMS, HAYyYHO-TIOMYJISIPHON JHMTEparype,
OMOJIOTUYECKHX CIIOBAPSX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3axX MaHHBIX, B IHTEpHETE), aHATM3UPOBaTh HH(DOPMAIIHIO PAa3INIHBIX BUIOB U
(dbopM TpeICTaBICHUS, KPUTHICCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTE;

(GopMyIIHpPOBAThH 3alPOChl M MPUMEHSTh Pa3IMYHbIE METOBI MPU MOMCKE U 0TOOpPEe OMOJIOTUYECKOW MH(POPMAIUU, HEOOXOIUMOMN ISt
BBITOJIHECHHSI YYEOHBIX 3a]1ay;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO
WCTIOJIb30BaHUS PA3IMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (OpMY MpelncTaBlieHUs OWOJOTHUYECKOW WHQpopManuu (CXembl, rpaduku, JUarpamMel,
TaOJIULIBI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA IIpH padboTe ¢ OMojIornvyeckoi HHGpOpMaIHeld: MPUMEHITh XUMHYeCKHe, (pru3ndecKkue
Y MaTeMaTHYeCKHUE 3HAKU U CUMBOJIBI, (GOpMyITbl, a00OpeBUaTypy, HOMEHKIIATYPY, UCIIOJIB30BATh U MPEe0OPa30BhIBATh 3HAKOBO-CHMBOJIHYCCKHE
Cpe/CTBa HAIJISIIHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHUS M 3aIUTHl HH(DOpMaIK, HHPOPMAIIMOHHOM OE30MACHOCTH JTMYHOCTH.

OBjajeHNe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAITUU BO BCeX c(epax >KU3HM, aKTUBHO y4aCTBOBATh B JHAJIOTE WJIM JHUCKYCCHUU IO CYIIECTBY O0OCYXKIaeMOM
TeMbl (YMEHHE 3allaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCUTEIHHO BBINIOJHEHUS TMPEAaracMod 3aJlavyd, YYUThIBATh HHTEPEChl U
COTJIACOBAHHOCTD TO3HMIIUH IPYTUX YUACTHUKOB JIHAJIOTa WU JTUCKYCCHUH);

pacrmo3HaBaTh HEBepOATbHBIC CpPEICTBA OOIICHUS, IMOHUMATh 3HAYCHHWE COIUAIBHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHUS
KOH()JIMKTHBIX CHTYAIlHi, yMETh CMATYAaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMHU OOIICHUS M B3aMMOJICHCTBUS, MOHMMATh HAMEPEHHUsS APYrHX JIFOJICH, MPOSBIATh YBAXKUTEIBHOC
OTHOIIICHHE K COOCCEIHNUKY U B KOPPEKTHOH opme PopMyTUpOBATH CBOM BO3PAKCHHS,

Pa3BEPHYTO ¥ JIOTUIHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMECTHAs 1eATeJIbHOCTD:

NOHUMAaTh M HCIOJb30BAaTh MPEUMYIIECCTBA KOMAHJHOW W WHAMBHUIYAIbHOH pabOThl NpPU PEUICHHH OHOJIOTHMYECKOH MPOOJIEMBI,
000CHOBBIBATh HEOOXOAMMOCTD TPUMEHEHHS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUHU YIeOHOM 3a/1a4H;

BBIOMpATh TEMATUKY ¥ METOJIBI COBMECTHBIX JCHCTBHIA ¢ Y4ETOM OOIIUX HHTEPECOB M BO3MOKHOCTEH KaXKIO0T0 WICHA KOJJICKTUBA;

MPUHUMATH 1IEJTH COBMECTHOW JIEATEIBPHOCTH, OPTaHW30BhIBATh M KOOPJAMHUPOBATH JIEHCTBUS MO €€ JOCTHMIKEHHWIO: COCTaBISAThH IUIAH
JICHCTBUH, paclpeleNiaTh POJId C YUETOM MHEHHI YYaCTHUKOB, 00CYKIAaTh PE3yJIbTaThl COBMECTHON pabOThI;

OILICHUBATh KAYECTBO CBOETO BKJIJa M KaXJIOTO YYACTHHKA KOMaH]IbI B OOIIMI pPe3yJIbTaT 10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OIICHUBATH UJICH C TIO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUICCKONW 3HAYUMOCTH;



OCYILECTBIIATh IO3UTUBHOE CTPATErMUECKOE IMOBEACHHE B PA3JIMUYHBIX CHUTyallUsAX, MPOSIBIATH TBOPUYECTBO M BOOOpakeHUE, ObITH
VMHUIMATUBHbBIM.

OBiageHne YHMBepPCAJIbHBIMH PeryJJsiTUBHBIMU e CTBUAMM:

1) camoopranmu3anus:

UCIIOJIb30BaTh OMOJIOTUUECKUE 3HAHUS AJIS BBIABICHUS IPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BbIOMpPATh HA OCHOBE OMOJOIMYECKMX 3HAHUH II€JIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOMX JAEHUCTBHUSAX U MOCTYNKax MO OTHOLICHHUIO K
YKUBOU MPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIIKX;

CaMOCTOSITEJIBHO OCYILECTBIISTh O3HABATENIbHYIO JI€ATENIbHOCTD, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H
B 00pa30oBaTeIbHOMN EATEIIbHOCTU U KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIbHO COCTABJISTH I1JIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEHN U MPEANIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacuIMpsATh paMKH y4eOHOIO IpeAMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PELLICHUE;

OLICHUBATbH MTPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO ILIMPOKON SPYAUIMM B Pa3HbBIX O0JIACTAX 3HAHWW, MOCTOSIHHO IIOBBIIIATh CBOM
00pa30BaTeNbHbIN U KyJIbTYPHbBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyal1sIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJIJICTh HABBIKAMH ITO3HABATEIHHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHIA U MBICIHTEIBHBIX MIPOIIECCOB, HX PE3yJIbTATOB
¥ OCHOBaHUi1, UCTIOIB30BATh MPUEMBI peIICKCHUH /ISl OLICHKH CUTYAIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsl M APYTUX:

IpUHUMATh ce0sl, TOHUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYrUX Ha OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOr0 YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI



[IpenmeTHbie pe3ynabTaThl ocBoeHUs: nmporpammbel COO mo Ouosiornd Ha 0a30BOM YPOBHE BKIIIOUAIOT cHElU(pUYECKHe Uil yueOHOTrOo
npenMera «brosiorus» HaydHBIC 3HAHUS, YMEHUS M CIOCOOBI JACHCTBHI MO OCBOCHHIO, MHTEPIIPETAIMHA U MPEOOPA30OBAHUIO 3HAHUH, BUIBI
JESATEILHOCTH TI0 MOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YUCOHBIX CHUTYalMSIX, a TAKKE B PEATbHBIX KU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX ¢ Ononorueil. B mporpamme npeaMeTHbIe pe3yibTaThl MPEACTaBICHBI 10 roj1aM 00yUeHHS.

IIpeaMeTHBbIe pe3y/ibTaThl OCBOCHUS YU4eOHOro npeamera «buosorus» ¢ 10 knacce NOJKHBI OTPAKATD:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTe M pPOJM OUOJOTHMM B CHUCTEME HAYYHOIO 3HAHUS ECTECTBEHHBIX HAayK, B (HOPMUPOBAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHHUS, O BKIIAJIC POCCHICKUX U 3apYyOCIKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHe 6UONOrHH, (HYHKIIMOHATBEHOM IPaMOTHOCTH YeJIOBEKa JIJIsl peleHHs] )KU3HEHHBIX 33/1a4;

YMEHHE PACKpPBIBATh COJAEpKaHHE OMOJIOTMUECKUX TEPMHUHOB U TMOHSTHUM: KU3Hb, KJIETKa, OpraHu3M, Metabonu3m (oOMeH BEIIeCTB U
MpEBpaIllCHHEe SHEPTUH), TOMEOCTa3 (CaMOperyssius), YpOBHEBas OpraHu3alusi >KUBBIX CHCTEM, CaMOBOCIIPOM3BEIICHUE (pPErpOayKIIHs),
HACJIEICTBEHHOCTh, U3MEHUYHBOCTb, POCT U PA3BUTHE;

yYMEHHE u3Jarath OMOJIOrHYecKHue TeopHuH (KJIETOYHasl, XpOMOCOMHAsl, MyTallMOHHAs!, [EHTpajbHas JOrMa MOJEKYIsIpHOW Ouonorun),
3akonbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 meHTpaX MHOTOOOpa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H. U.
Bagsunoga), onpenensaTs rpaHUIlbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHUE BIIaJIeTh METOJAaMU HAY4YHOTO IO3HAHUA B OMOJIOTMH: HAONIOJACHUE W ONMUCAHUE JKUBBIX CHUCTEM, IPOIIECCOB M SIBJICHU,
OpraHu3alysl W MPOBEACHUE OWOJIOTHYECKOTO SKCIEPUMEHTA, BBIJIBHKCHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSCHEHUE TMOJYUYEHHBIX PE3yJbTaTOB, UCIOIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUN U 3aKOHOB, YMEHHUE JeNIaTh BBHIBOJBI Ha
OCHOBAHUU TOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJEIATH CYLIECTBEHHbBIC IPU3HAKNA BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIECTOYHBIX H MHOTOKJIETOYHBIX OPTaHU3MOB,
0COOEHHOCTH TPOIECCOB: 0OMEHa BEUIECTB M MPEBpAILCHHs] YHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTHYECKOTO0 M YHEPreTHYecKoro ooMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOA0TBOPEHUS, PA3MHOKEHUS, UHIUBUIYATHLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

YMCHHE TPUMEHSATH IOJIYYCHHBIC 3HAHUS ISl OOBSCHEHHS] OHMOJOTHMYECKHUX IPOLECCOB W SBICHHWH, IS NPUHATHS NPAKTHUYECKUX
pelIeHN B TIOBCEIHEBHOW JKM3HM C LENbI0 00ecTiedyeHHst OE30MaCHOCTH CBOETO 370POBbSI M 3[I0POBbSI OKPYXKAIOUIMX JIIOACH, COOMIOACHNUS
HOPM TPaMOTHOTO IMOBEACHHS B OKPY)KAIOIIeH MPHUPOIHON cpene, MOHUMaHUE HEOOXOAUMOCTH MCIOJB30BaHUS JOCTHKEHHUN COBPEMEHHOM
OMOJOTUN U OMOTEXHOJIOTUH JIJIsl pallMOHAIFHOTO MPUPOIOTIOIb30BAHMS,

YMEHHE pelIaTh JIeMEHTapHbIEC TeHETUYECKUE 3a/1a4l Ha MOHO- U TUTHOPHIHOE CKPEIIMBAaHUE, CLIEIJICHHOE HACIEIOBAHUE, COCTABIIATh
CXEMbI MOHOTHOPHUIHOTO CKPEIIMBAHUS IS TIPE/ICKa3aHUsI HACIEOBaHUS IPU3HAKOB Y OPTaHU3MOB;

YMCHHE BBIMONHITH JIA0OpATOPHBICE M NPAKTHUYECKHE pabOThI, COONIIONATh MpaBwiIa Npu padoTe ¢ y4eOHbBIM W J1abOpaTOPHBIM
o0opynoBaHuEeM;



yYMEHHE KPUTHUYECKH OLIEHHWBAaTh M WHTEPIPETHPOBATh MH(MOPMAIMI0O OMOJIOTHYECKOrO COAEpkKaHMs, BKIIOYAIOUIYIO TCEBIOHAYUYHBIC
3HaHUS U3 PA3TUYHBIX UCTOYHUKOB (Cpe/IcTBA MacCOBOM MH(GOpPMAINHU, HAYYHO-TIOMYJISPHBIE MaTepUalibl), STUYECKUE aCTIEKThHl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHM;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas OHOJOTHYECKYI0 HH(POPMAIMIO0 U3 HECKOJIbKUX
HMCTOYHHKOB, TPAMOTHO HMCIIOJb30BaTh MOHATHIHBIN armapaT OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne i/ P KounTtposibHbI IIpakTH4eckn (up )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbl
pecypchl
| PA3JIEJI 1 31 bubnmnorexa [JOK
Knerka-enunuiia ;KUBOTO: https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
X i 1 .
MMHUYECKUM COCTaB KJIETKHU 7 0.5 hits://m.cdsoo.ru/7f41c292
bubnuorexa [{OK
C 6 1 1
TPYKTYPa 1 QYHKIH KICTKI https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
0 i 9 1 0.5
OO0ecneyeHue KIETOK dYHEPTUEH hitps://m.cdsoo.rw/7 41292
Hacnencrennas undopmanus u peanuszaius 9 1 0.5 bubnmorexa [JOK
ee B KJIETKE ' https://m.edsoo.ru/7f41¢292
PA3JIEJI 1T
2 Pa3MI}[10>KeHHe Y pa3BUTHE OPTaHU3Ma; 7 1 bubmmorexa LIOK
p P ) https://m.edsoo.ru/7f41¢292
PasMmHOXeHHE OpraHu3MOB 4 1 bubmmorexa LIOK
p https://m.edsoo.ru/7f41¢292



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

NnnuBuayaabHOE pa3BUTHE OPraHU3MOB 3 buGmorexa HOK
A oy p p https://m.edsoo.ru/7141¢292

3 PA3JIEJI 111 27 1 bubnuorexa [{OK
OCHOBEBI T€HETHKH U CEJIEKIIUH: https://m.edsoo.ru/7f41¢292

OcCHOBHBIE 3aKOHOMEPHOCTH SIBJICHUH 1 0.5 bubnmnorexa [JOK
HACJEACTBEHHOCTH ’ https://m.edsoo.ru/7f41c292

3aKOHOMEPHOCTHA U3MEHUYNBOCTH 7 0,5 bubmmorexa LOK
P ’ https://m.edsoo.ru/7f41¢292

I'enernka u cenexkuus 8 1 bugmorexa HOK
1t https://m.edsoo.ru/7f41¢292

bubnuoreka [{OK

4 P 3
C3CPBHOC BpEMA https://m.edsoo.ru/7141¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 6.5



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

10 KJIACC
KosmyecTBo yacos DJIeKTpOHHbIE U (POBLIE
Ne i/ Tema Ypoka B KOHTpOJ’[beI HpaKanecxn 06pa30BaTeJILHI>Ie
cero
e padoThl e padoThl pecypchl
bubnnoreka [JOK
buonorus B cucreme Hayk. buosnorus-nayka
1 - 1 https://m.edso0.ru/863e¢6122
pupoa https://m.edsoo.ru/863e632a
) XuMudeckasi OpraHu3aIus KICTKH. 1 0.5 bubnmnoreka [JOK
Heopranudeckue BemiecTBa KISTKH ' https://m.edsoo0.ru/863e¢6122
3 XuMHUYECKHH cocTaB KiIeTKu. Boma u | bubnuoreka [JOK
MHHEpAJIbHEIE COIU https://m.edsoo.ru/863e6564
bubnuorexa [JOK
4 Vraesonsl. JI
TJICBOMBL. SHHTHIBT https://m.edsoo.ru/863e6564
bubmuoreka [JOK
5 b ) o 1
cnici. COCTaB 1 CTPOCHHE OeKOB https://m.edsoo.ru/863e674¢
depMeHThl — OMOJIOTUYECKHE
Kkaranusaropsl. JlabopatopHas padota Ne 1
6 «U3 quHeiaTaHHTHI:{eCKIz)ﬁ aIfTHBHOCTI/I bubsmorexa [IOK
y https://m.edsoo.ru/863e6564
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UIH
KaTaJia3bl)»
7 HyxknenHoBbIe KUCIIOTHI 1 bubnnorexa LIOK
y | https://m.edso00.ru/863e6b72
bubnuorexa [JOK
8 ATOD 1 0.5
" prrHe OpraHquCKHe petiectsa https://m.edsoo.ru/863e6b72
9 O6o006maromuii ypok 1mno teme « XMMHU4eCKHi | bubnnorexa [JOK
COCTaB KJICTKH https://m.edso0.ru/863e6870
10 Kontponbnas padora Ne 1 o reme | 1 bubnmmoreka [JOK

««XHUMHUYECKUM COCTAB KIICTKH

https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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I/ICTOpI/IH U MCTOAbI U3YYCHHA KIICTKH.

11 Knerounas teopus. Kierka-anemeHnrapHas bubmorexa [JOK
pHA. P https://m.eds00.ru/863e¢6e88
€IMHHUIIA )KHBOT O
bubnnorexa [JOK
12
Huronasma https://m.edsoo0.ru/863e¢6564
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «M3yueHue
PaToPHT P o v bu6mmoreka [IOK
CTPOEHHUSI KJIIETOK PACTEHUM, KUBOTHBIX,
13 5 5 ~ 0.5 https://m.edso0.ru/863e6ff0
rpu0OOB U OaKTEepUi 101 MUKPOCKOIIOM Ha hitps://m.cdsoo.rw/863¢716¢
TOTOBBIX MHKpOIIpernapaTax u ux
OTTHCaHHUEY
bubmuoreka [JOK
14 Mem06
CMOPAHHRIC OPTAHOUBL KIACTIH https://m.eds00.ru/863¢e766¢
bu6mmoreka [IOK
15 Mem0
CMOPAHHLIE OPTATOMAR FIeTRH https://m.eds00.ru/863e6564
bubnnoreka [JOK
16 Snpo. IT
AAPO- 1IPOKAPHOTAL H SYKAPHOTE! https://m.edsoo.ru/863e7¢98
JlabopaTtopnast pabora Ne 3 «Ctpoenue
17 aCTHpTeJH,ILoﬁ F:KI/IBOTHOI?I r H%Hoﬁ 1 bubmmorexa LOK
p . 2o TP ’ https://m.edsoo.ru/863¢e7aae
OakTepuaIbHOM KJIETOK MOl MUKPOCKOIIOM)
18 O600IIeHNE ¥ CHCTEMATH3AIMSA 3HAHUH 110 bubnmmoreka [JOK
teme «CTpyKTypa v QyHKIIUHU KIICTKI» https://m.edsoo.ru/863e7dc4
19 Kontponsnas padora Ne 2 o teme bubmmoreka [JOK
««CTpyKTypa v QYHKIUHU KICTKH» https://m.edsoo.ru/863e796¢
bubnuorexa [JOK
20 06
MCH BEIECTRY https://m.edsoo.ru/863e796¢
21 ®doTtocunTe3 bubmmorexa [TOK
https://m.eds00.1u/863e7540
2 ObecrieueHne KJIETOK YHEPrHel 3a cYeT bubmmoreka [JOK

OKHUCJICHUA OPraHUYCCKUX BCIICCTB 0e3

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

ydacTtus KUuciaopoaa»

https://m.edsoo.ru/863e83 1¢

3 buonornueckoe okuciIeHUE NIPU y4aCTUU bubnnoreka [JOK
KHUCIIOpOJa https://m.edsoo.ru/863e7{4a
24 O06o0uaromuit ypok no Teme bu6mmoteka [IOK
« DHeproodecrneyeHne KIeTKI» https://m.edsoo.ru/863e81b6
)5 Konrponsnas padora Ne 3 o Teme bubnuoreka [IOK
«MeTabonmmn3M B KIIETKE» https://m.eds00.ru/863e¢8436
bubnuorexa [JOK
26 r .Y HK
eneTieckas nupopmanus. Yasocnue /1 https://m.edso0.ru/863e8612
7 Cunre3 PHK no marpune JIHK. bubnuorexa [JOK
TI'eneruyeckuii Ko, https://m.edsoo.ru/863e8878
bubnuoreka [JOK
28 b 0
HOCHITTES BEKOB https://m.edsoo.ru/863e89a4
bubnnorexa [JOK
29 P 0 5
CTYJIALIA TEHOB Y bakTepuHt https://m.edsoo.ru/863e8¢60
30 Perynsius reHOB y 9yKapuoT buGmorera HOK
Y Y oyKap https://m.eds00.1u/863e8c60
bubnuorexa [JOK
31 B
pYyerl https://m.edsoo.ru/863e8efe
bubnuorexa [JOK
2 r .
3 €HHasl ¥ KJIETOYHasl NHXKCHEPUS 0.5 hitps://m.cdsoo.rw/863c8efe
O060011IeHNEe U CUCTEMATU3aIM 3HAHUM 110
33 teMe « HacnencrBennas unpopmanus u bubamorexa LHOK
A pMvatl https://m.edsoo.ru/863e8d78
peanu3anus ee B KICTKE»
KonTponbHas padorta Ne 4 1o Teme «
34 Hacnencrennas unpopmanus u bubamorexa LHOK
A pMall https://m.eds00.1u/863e6564
peanu3anus ee B KICTKE»
35 becnonoe 1 mosioBoe pa3sMHOKEHUE bubnnoreka [JOK

OpraHnu3mMoB

https://m.edsoo.ru/863¢9214



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9214

bubnuorexa [JOK

36 . M
Hlenenme wietkn. Mutos https://m.edsoo.ru/863e9214
37 Meitos bubnuorexa [JOK
https://m.edso0.ru/863e¢9336
18 OO0pa3oBaHue MOJIOBBIX KIETOK U bu6mmoteka [IOK
OILJIOJIOTBOPEHUE https://m.eds00.ru/863e€9336
39 3apopIIeBoe U MOCTIMOPHOHATBHOE bubnmnoreka [JOK
pa3BUTHE OPTraHU3MOB https://m.eds00.ru/863e9336
bubnuorexa [JOK
40 O
PTAHHSM KAl eAHoe feoe https://m.eds0o.ru/863e9336
41 Konrponsnas padora Ne 5 o Teme bubnuoreka [IOK
«Pa3MHOXeHUE U pPa3BUTHE OPTaHU3MOBY https://m.edsoo.ru/863e9336
Momnorubpuanoe ckpenuBanue. [lepBorit u
4 BTOpOIi 3akoHBI Menzens JIab. P Ne 4 05 bubnuoreka [IOK
«CocTaBieHue IPOCTEUIITNX CXEM ' https://m.eds00.ru/863e9336
CKpEILMBaHUS»
bubnnoreka [JOK
43 r
CHOTHII 1 eroTHn https://m.eds00.ru/863e9336
44 Jlaboparopuas padota Ne 5 «Pemenune 1 bubnunoreka [JOK
TCHETHUYCCKUX 3a/1a9» https://m.edsoo.ru/863e¢9336
45 JurnbpuaHoe ckpemuBanue. TpeTuil 3aKoH bubnuoreka [IOK
Mennens https://m.eds00.1u/863e9336
46 CuerieHHOE HacJIeI0BaHUE TEHOB bubmmorexa [JOK
. s https://m.edso0.ru/863e¢9336
bubnuorexa [JOK
47 r
CHETHKA ToMa https://m.eds00.ru/863e9336
48 ['enoTuI Kak 1eJ10CTHAs cUCTEMa bubmmorexa [IOK
H https://m.eds00.ru/863e9336
49 BsaumonelicTBue reHOB Bubmorexa IIOK

https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
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https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
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B3anMopeicTBrue reHoTHIIa U Cpebl IPU

bubnuoreka [JOK

50
(hopMHUPOBaHUU TTPU3HAKOB https://m.eds00.ru/863e9336
51 I'enernyeckue OCHOBBI ITOBEICHUS bubmmorexa LIOK
& https://m.eds00.ru/863e¢9336
O0001eHrEe U CUCTEMATH3AIMA 3HAHUH 110
52 TeMe «OCHOBHBIE 3aKOHOMEPHOCTHU bubmmorexa LIOK
P https://m.eds00.ru/863e¢9336
HACJIEICTBEHHOCTH
Konrtponsnas padora Ne 6 o Teme
53 «OCHOBHBIE 3aKOHOMEPHOCTHU bubmmorexa LOK
p https://m.edso0.ru/863e9336
HACJIEICTBEHHOCTH
MopaudukanvoHHass U HACJAEACTBEHHAS
bubnuorexa [JOK
54 M3MEHYUBOCTh. KoMOUMHAaTHBHAS
https://m.eds00.ru/863e9336
H3MEHYUBOCTh
JIaGoparopnast padora Ne 6 «M3yuenue
55 (beHOIT)HnoII)a MGCI”)FHBIX COpTOB a(})/TeHI/Iﬁ Ha bubmorexa [IOK
p p https://m.edsoo.ru/863¢9336
repOapHbIX 00pasmax»
Jlaboparopnas padota Ne 7 «
56 N3MeHYnBOCTh, NOCTPOEHUE bubmmoreka [JOK
BapUAaIlMOHHOTO PsiJia U BapUAITMOHHOMN https://m.eds00.ru/863¢€9336
KpUBOI»
bu6mmoreka [IOK
57 M )
YTalomHad HSMEHIBOCTD https://m.eds00.ru/863e9336
58 HacnencrBenHas N3MEHUYNBOCTH YEJIOBEKA bubmmorexa LIOK
A https://m.edso0.ru/863e9336
59 Jleuenue u npeaynpexIeHue HEKOTOPBIX bubnmnorexka [JOK
HACJIEACTBEHHBIX O0JIe3HEN https://m.edsoo.ru/863e¢9336
60 O06o0uaromuit ypok no Teme bu6mmoteka [IOK
«3aKOHOMEPHOCTU U3MEHUYUBOCTHU» https://m.eds00.ru/863e9336
61 OpoMalrHuBaHUe KaK HavaabHBIN ATall bubnuorexa [JOK

CCIICKII N

https://m.eds00.ru/863¢€9336
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bubnuorexa [JOK

62 Meroner ceneximu ! https://m.edso0.ru/863¢9336
bubnuorexa [JOK
63 MeTo/ibl COBPEMEHHOM CENEKIINU 1 64https://m.edsoo.ru/863e933
6
bu656mmoreka [JOK
64 Y erexu cenexiun ! https:66//m.edso00.1ru/863e¢9336
. bubnno67reka IIOK
O0001eHrEe U CUCTEMATH3AIMA 3HAHUH 110
65 1 64https://m.e6ds00.ru/863¢93
TeMme «I'eHeTHKa M CeNeKITDY 26
66 Konrponsnas padora Ne 7 o Teme | bubnuoreka [IOK
«['eHeTHKA U ceIEeKIUSIY https://m.edsoo.ru/863e¢9336
bubmuoreka [JOK
. Tecr. 1
67 Hpomesxyrounas arrecranus. Tect https://m.edso0.ru/863¢9336
68 [ToBTOpenue n o6o6menue 3a kype 10 bubnuoreka [IOK
Kjacca https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 6,5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

benses J1.K., dpmvmmuig .M. 10 knacc: yaeonuk.-M.:"TIpocsemenne" 2020r.-
217 crp.

METOINYECKHUE MATEPUAJIbI JIJISA YUUTEJIA
bycnakos B.B., [IetreeB A.B. Metonnueckoe nmocobue "Peanmm3arus

06p2130BaTCJIBHI)IX IIporpamMm GCTCCTBCHHOHayLIHOI\/'I 1 TEHOJIOTUYECKOM

HaIIPpaBJICHHOCTH IIO OHOJIOTHH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 .https://infourok.ru/

2.bubmmoreka [IOK https://m.edsoo.ru/863e9cle

3.Caiit Enunas komnekuus uudpoBsix o0pa3oBateiabHbIX pecypeps http://school-

collection.edu.ru/catalog
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https://m.edsoo.ru/863e9c1e




