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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHIentyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IEJIeH, COAepIKaHus,
pe3ysnbTaToB 0O0yUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(rKe OUOJIOTUH,
e¢ 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONIPEIETICHBI OCHOBHBIE (DYHKIIMU MPOTPAMMBI 10
Oouosiorun u €€ CTPyKTypa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1esIX, 00 00IIel cTparerun o0y4deHus,
BOCIIMTAaHUS W Pa3BUTUsI OOy4aromuxcs cpencTtBamMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pasnenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIlecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpamMMe mo OWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4Y€HHUU Ouosioruu, Onarojapss 4eMmy B HeH IpocMaTpuBaeTrcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoi cpeze. [loaromy Hapsay ¢ u3ydyeHHEM 0011e0HOIOTHYECKUX TEOPHil, a TaKKe 3HAHUI
O CTPOEHHM HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX
MIPOLIECCOB B MIPOrpaMMe MO OMOJIOTUH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTY4YEHHBIX 3HAHUI
B IOBCEJHEBHOM >KM3HHM ISl PEUICHHsS TMPUKIAIHBIX 3ajady, B TOM 4YHUCIE: MPO(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATENIBHOCTH YEJOBEKAa Ha COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a]la4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpenoiaraet
dbopMupoBaHHe Y OOYYaIOIIUXCSI CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMUpOBaHHE y OOy4AIOUIMXCS MPEICTaBICHHA O HAy4YHOW KapTHHE MHpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATBFHOM T'PAaMOTHOCTH, HAaBBIKOB 3JIOPOBOTO M 0Oe30MacHOro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yuenue



Ouosornu 00ecneunBaeT yCcaoBUs s ((OpMUPOBAHMS MHTEIUIEKTYaTbHBIX, KOMMYHUKAITHOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CHOCOOCTBYET HHTETpaluU
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4E€OHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHele MOJ0KEHUS O TpeAHA3HAYCHUN Y9eOHOTO IpeaMera
«buonorus» cocTaBuIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €TI0
COJIepKaHusl, IPEICTABIEHHOr0 B IPOrpaMMe 10 OMOJIOTHUH.

OTt6op conepxkanust yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell MNpUpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMX JIUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOW OPraHU3alMU 1 3BOJIIOLMH. B COOTBETCTBHH C 3THM B CTPYKTYype
yueOHOoro npeamera «buosorus» BblAeNeHbl CIEAyIOIINe coJepKaTelbHble JMHUU: «buonorus
Kak Hayka. MeTo/ibl HaydyHOTO Mo3HaHusA», «KieTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak OmoJsiornueckas cucrema», «Cucrtema 1 MHOTOOOpa3ue OpraHUYeCcKOro MUpay, «IBOJIOLUS
YKUBOU IPUPOIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
Pa3sHOro paHra u NpUOOpPETEeHNE YMEHUI UCMOIb30BaTh ITH 3HAHUA Ul TPAMOTHBIX IEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHME 00YUaIOIIMMHUCS CUCTEMbI 3HaHUH 0 OMOIOIMYECKUX TEOPUSX, YUEHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, IpaBWiIaX, CIyXalluX OCHOBOM sl  (OpMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0OpasMu U OCOOCHHOCTSAX MHUBBIX CHUCTEM PA3HOTO YPOBHSI OpIaHU3aALUM,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CrocoOHOCTEH B Mpolecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUSA B OMOJOIMM HayYHBIX B3IVIAOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYCHHBIX IIPU U3yYEHUU OUOJIOTUHY;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEJIOBEKOM XMBOH INPHPOJIBI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 7151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obuiero obpasoBanus «buonorusy, nzydaemas Ha 6a30BOM YpOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
102 gaca: B 10 knacce — 34 yaca (1 gac B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKamH, (Quiocodueil, 3THKOW, 3CTETUKOW H TpaBoM. Ponb Ouosoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIys, MOICITUPOBAHNE, CTATHCTUYECKAsi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIH, KJIIETOYHbIA,  TKAHEBBIA,  OPraHU3MEHHBIN,  MOMYJSIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOEHUE KJIETKH.

XHUMHYECKUH COCTAB KJIETKU. XUMUYECKUE IIEMEHTBI: MAKPOJIEMEHThI, MUKPOJIEMEHTBHI.
Bonia 1 MuHepanbHbI€ BellleCcTBa.

@yHKIMK BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. lloanepkanue oCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

VYraeBoJipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuabl (Kpaxmal, TIUKOTeH, IeJuiono3a). buonornueckue QyHKINN
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB M JIUIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK u PHK. Hykieotnisl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UACU U
(axTOB B HAYYHOM MO3HAHUH. METOIbI U3y4CHHUS KICTKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTrnueckuii armapar, cucTeMa CHHTe3a Oeka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kiuetku. Kietounas crenka 6akrepuil. CTpoeHHE S3yKapUOTUUECKOU KIIETKHU.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inasmatnueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ opraHOUBI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPHUH, T1acTubl. [IporcxoxaeHne MUTOXOHIpU U riacTul. Busiel
mwiactug. HememOpaHHbIe OpraHOWIbl KIETKH: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUUKH, XI'yTHUKU. DyHKIIMU OpraHouI0B KJIeTKU. BkitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabmuna XUMUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunnossie kucinotbl. [JHK», «Ctpoenue monekynbl AT®Dy», «CTpoeHue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKN», «CTPOCHUE AApa KIETKN», «YTIEBOIBD, «JIMmuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlabGopaTopHble M IPaKTHYeCKHE PadOThI:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTEHHH, >KMBOTHBIX M
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(HBIH U rerepoTpodHbIif. Posb depmeHTOB B 0OMEHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ pexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A VISl )KU3HM Ha 3emiie. BiausHue ycnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XeMOCHUHTE3UpPYIOLMe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a /ISl KU3HU Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomMena. I'nukonus. bpoxenue u
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
dbochopummupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexknerounsie hopmsbl xku3Hu — Bupycsl. Mcropus otkpeitus Bupycos (/. . UBaHoBckuif).
OcoOeHHOCTH CTpOEHMSI M KU3HEHHOro LUKIa BHpYycoB. bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX U 4Y€JOBEKa, BbI3bIBA€MbIE BUpycamMH. Bupyc ummynonedpumnura yenosexa (BUY) —
Bo3Oynutens CIIWa. OOGparnHas TpaHcKpunuusi, peBepraza MU uHTerpasa. I[Ipodumakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune IHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKU», Moaelb cTpykTypsl JJTHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMOocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMIAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne knetku — Muto3. Craguu muto3a. [Iponeccel, mpoucxoasamiue Ha pa3HbIX CTaAUSIX
MHTO3a. BHOJIOTMYEeCKUil CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBI pa3MHOKEHHS OPraHU3MOB: 0ECIOJI0e 1 M0JI0BOe. Buabl 6ecnonoro pa3sMHOKEHHS:
JieNieHue HaJlBOe, MOYKOBAHHE OJIHO- U MHOTOKIIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHUBHOE
pa3MHo)keHue. VICKycCTBEHHOE KIOHHPOBAHUE OPTraHU3MOB, €r0 3HAYEHUE JJIs1 CEJIEKILIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguu meio3za. Ilporeccel, mpoucxondiiue Ha crtaausx menosa. [loBeneHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbIC U 3HaYEHHE MEH03a.

I'ameTorenes3 — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK y *KHUBOTHBIX. [10JIOBBIE JKeNe3bl:
CEeMEHHUKU M sSUYHUKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SHLEKIETOK |
cnepmaro3onioB. Omonorsopenue. [lapreHorenes.

NunuBuayansHoe pa3BuTHe (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPHOHAIBHOTO Pa3BUTHUA Y IO3BOHOYHBIX JXKUBOTHBIX: JApOOJICHHE, TracTpyJsius,
opranorenes. IloctamOpuonansHOe pa3BuThe. THITBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,



HenpsiMoe (TMYMHOYHOE). BnusHME cpeapl HAa pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL

JdemoHncTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «/leneHne KIeTku 0aKTepuii»,
«CtpoeHue TNOJIOBBIX KIETOK», «CTpoeHue xpomocombl», «Kietounslil nmukim», «Permkanus
JHK», «Muto3», «Menos», «IIpsmoe n HenpsMmoe pa3BUTHEY, «] aMETOTEHE3 y MIIEKOTTUTAKOIINX
1 4yesnoBekay, « OCHOBHBIE CTaIUd OHTOTECHE3ay.

O6opynoBaHue: MHKPOCKOT, MUKpompenapatbl «CrepMaTo30uabl MIICKOTHMTAIOIIETO,
«SlifiexsieTka MIIEKONUTAIOIIET0», «KaprnoknHes3 B KJIeTKaxX KOpelIka JIyKa», MarHUTHas! MOJIEJIb-
anmuukanus «Jlenenne kinetkny, moaens JTHK, monens metada3Hoit XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyka Ha
TOTOBBIX MUKPOTIpEIIapaTax».

Jlabopatopnast pabora Ne 4. «/3ydeHue CTPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOPHOJIOTUH B CTAHOBJICHUW I'€HETUKH. BKIIag poCCHICKUX 1 3apyOEIKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATH. ['eHeTHueckass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonoruOpuaHOe CKpeImnuBaHue. 3aKOH eTMHO-00pa3us rTuOpHUI0B MepBOTO MokojaeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCMMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTuueckre OCHOBBI JUTHMOPHUIHOTO CKpEIIMBAHMS. AHAIM3UPYIOIIEe CKpElMBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clenienns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M TreTeporaMeTHble OpraHu3Mmbl. HaciiemoBaHue INpU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

N3meHnunBoCTh. BUibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, wiM reHOTUNHYECKAsl, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 u MONOBOM TpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHas
M3MEeHUMBOCTh. Kiaccuukanuss myranuii: TeHHbIE, XpOMOCOMHBIC, TeHOMHbIe. YacToTa u
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoBeka. Kapuortun uenoBexka. OCHOBHBIE METOAbl T€HETUKU YEJIOBEKA!
TCHEAIOTUYECKUH, OJIM3HEIOBBIN, IMTOTCHETUYCCKUH, OHMOXMMHYECKHUN, MOJCKYISPHO-
reHerTnyeckuii. COBpEMEHHOE OIPENEICHUE TIE€HOTUIIA: II0JHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUITUPOBaHUE, B TOM umncie ¢ momoripio [IIP-anamm3a. HacnencrBenusie 3a0o0JieBaHUS
4yelloBeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C  HACJIEJACTBEHHONW  IPEApacrnoiOKEHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaThBHble MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oose3nell. MennKo-TeHeTHYeCKOe KOHCYIBTHPOBAaHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKH B
[IPEIOTBPALLEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemoncTpaumnu:

[Hoptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipr u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LUTOT€HETUYECKas OCHOBAY,
«3aKOH pacHIeIIeHUss M €ero IUTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThl TaMeTy,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckne OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumonelicTBuE aluIEIbHBIX T€HOBY, «[ €eHeTHYeCKne KapThl pACTEHHI, dKUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CUEIUIEHHOTO C MOJIOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEHUYUBOCTH», «HacnenoBanmue pesyc-gaktopa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IPaKTHYeCcKUue padoThI:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopnas pabota Ne 6. «3yueHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHOW KPUBOI».

JlaGopatopnas pabora No 7. «AHanu3 wMyTanmid y JApo30miIbI Ha TOTOBBIX
MHKpOIIpernaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U mpolecc. 3apoKaeHue celeknu U goMectukanusa. Yuenue H. M.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOpHI B CENEKLIUU
pacTtenuii u xKUBOTHBIX. OIIeHKa dKcTephepa. bIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nmuaus. CkpenuBaHue YucThixX TuHUM. ['ereposuc, unm rubpuanas cuna. HepoacrsenHoe

ckpemBaHue — ayrOpuauur. OtganéHHas rubpuamzanus v e€ ycnexu. VcKyccTBEeHHBIN
MYTareHe3 W IOJy4EHHE MOJUIUIONAOB. JIOCTHIKEHHS CEeNEeKIUM PpacTEeHUM, »XUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3/aHUus
pexomOunantHot JIHK u Tpancrenneix opranuszmoB. Knetounas wumxenepus. Kierounsle
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHnpoBaHue BbICOKOTIPOLYKTUBHBIX



CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME M OSTHYecKue mpodnembl. I'MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIC OPraHU3MBI.

JleMoHCTpauuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. MIBaHOB.

Tabmuuper u cxembl: kapta «LIeHTpBI NPOUCXOXKICHHS W MHOTO00pa3usi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWBanoBay, «llomumiongusy, «OOBEKTHI
onoTexHosorun», «Kierounsle KylbTypsl W KIOHHpOBaHHE», «KOHCTpyHpOBaHHE W TMEPEHOC
I€HOB, XpPOMOCOM.

ObopynoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTHXKEHUS CENEeKLUUU pPAacTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

1.0pranu3MeHHbIH YpPOBEHb OPraHM3alUu KMBOW MarTepuM. OpraHu3MeHHBIM YPOBEHBb
XKU3HU U ero poib B mpupoje. OpranusMm kak Ouocucrema. OOMEH BeUIECTB U IPOLECCHI
KU3ZHEJESATEIbHOCTH OPTraHW3MOB. Peryisius mpoueccoB XU3HEACSITEIbHOCTH OPraHU3MOB.
Paznuumsi opraHM3MoOB B 3aBHCHMOCTH OT croco0a MUTaHus: rerepoTpodsl (campoTpodsl,
XHIIHUKY, Tapa3utbl) U aBTOTPodsl (hoToTpodbl, XeMoTpodsl). PasMHOXKEeHHE OpraHU3MOB —
mojoBoe W Oecmosioe. OmIOAOTBOPEHHWE U €ro 3HadeHue. JIBoifHOE OIUIOJOTBOpPEHUE Y
MOKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHUl. VcKkyccTBEHHOE OIUIOJOTBOPEHHE y PACTEHUH U
KUBOTHBIX. VHIWBHAyaslbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3). OMOpPHOHANBHBIA H
MOCTAMOPHOHANBHBIN TMEPHOJbl pPa3BUTHS opraHu3Ma. [lociencTBus BIMSHHS  AJKOTOJIS,
HUKOTHHA U HApKOTHUYECKUX CPEJCTB HA pa3BUTHE 3apojiblllla yenoBeka. HacieacTBeHHOCTh U
W3MEHUYMBOCTbH — CBOWCTBAa OpraHu3MoB. [eHeTMka — Hayka O 3aKOHOMEpPHOCTSX
HACJIEICTBEHHOCTH M HW3MEHYMBOCTHU. VI3MEHUYMBOCTH MNPU3HAKOB OpraHu3Ma M €€ THIIbI
(HacnmeACTBeHHAs W HEHACNENCTBeHHas). MyTalnuu, ux MmaTepuaibHble OCHOBBI — HM3MEHEHHE
TE€HOB U XpPOMOCOM. MyTareHsl, UX BJIHMSHHE Ha OpraHU3M 4eJOBeKa U Ha KUBYIO IMPHUPOAY B
nenoM. I'eHeTHyecKkue 3aKOHOMEPHOCTH HaCJeIOBaHUs, yCTaHOBJIEHHble [.MeHnenem, wux
LUTOJIOTUYECKUE OCHOBBI. MoHOTHOpHAHOE U JeruOpuaHoe ckpemuBanue. 3akoH T.Moprana.
XpoMocOoMHass ~ TeOpHsl  HAacleACTBEHHOCTH. BisaumopeiictBue rTeHOB. CoBpeMeHHbIE
MIpPEJICTaBJICHHs] OTeHEe, TeHOTHIEe M IeHoMe. |'eHeTuka moja M HaclieJJoOBaHHe, CLEMJICHHOE C
nosioM. HacnenctBennbie 0o0sie3HH, UX MPOQPHUIAKTUKA. DCTETHUYECKHE ACMEKThl MEIUIIUHCKOMN
reHeTuku. PakTopbl, OMPEENAIONINE 3J0POBhE UelloBeKa. TBOpUYECTBO Kak (HaKTOp 30POBbS U
nokasareib 00pa3a kxu3HH 4enoBeka. CIoCOOHOCTh K TBOpUECTBY. Ponlb TBOpuecTBa B JKU3HU
KaXJ0ro yenoBeka. ['eHernueckue OCHOBBI cenekuuu. Bxian H.M.BaBunoBa B pasBurue
cenekuuu. Yuenne H.M.BaBunoBa o 1meHTpax MHOrooOpa3zus U MPOUCXOKACHUS KYIbTYPHBIX
pactenuii. OCHOBHBIE METOJBI CENEKIWU: THOpUAM3AIMS ¥ HMCKYCCTBEHHBIH OTOOp.
buorexnonorus, e€ NOCTUXKEHUS. DTUUECKHUE ACIEKThl PA3BUTHS HEKOTOPBIX HMCCIECIOBAaHUN B
OouoTexHonoruu (KJIOHUPOBaHHME dYeloBeKka). Bupychl — HekneTouHas (opma CylecTBOBAHUS
opranu3MoB. BupycHsie 3a6oneBanus. Criocoosl 60ps6b1 co CIIMom. JlabopaTopHas paboTa.



Pemenue aneMeHTapHbIX TEHETUYECKUX 3a7a4; BBISIBJICHUE MOBEJEHUYECKUX PEaKLUI )KUBOTHBIX
Ha (aKTOpbl BHELIHEH Cpelbl; W3ydeHHE NPU3HAKOB BUPYCHBIX 3a00JeBaHMN pacTeHHMU (Ha
pUMepe KyIbTYPHBIX PACTCHUN U3 TepOapus U 1O CIIPaBOYHOM JIUTEpaType).

2. KileTo4HbIi YPOBEHb OPraHU3AIUM KU3HHU.

Kiterounslii ypoBEeHb OpraHu3aliy KU3HU U €T0 POJIb B Ipupoje. PasBurue 3HaHUN O KIIETKE
(P.I'yk, K.M.Bap, M.Ilneiinen, T.1lBann, P.Bupxos). Metonpl usyuenust kietku. Knetka kak
3TaIl ABOJIOIUH KUBOTO B UCTOPUH 3eMiid. MHOTOOOpa3ue KIeToK u TkaHei. KieTka - ocHoBHas
CTPYKTYypHass M  (YHKLIHMOHAJbHAs €OUHHULA JKU3HEJESITEIbHOCTH OJHOKJIETOYHOIO U
MHOTOKJIETOYHOT'O OpraHn3MoB. OCHOBHBIE [10JIOKEHUS KIIETOYHON TeOpUH. 3HaUYEHUE KJIETOYHOU
TEOPUU B CTAHOBJICHUH COBPEMEHHON €CTECTBEHHOHAYYHOUH KapTUHBI Mupa. OCHOBHBIE YacTH B
CTpoeHUH KJIeTKU. [IoBepXHOCTHBIN KOMILIEKC KIETKU — Onosiorndyeckas MmeMmOpana. Llutonnaszma
C OpraHoMJamMH 1 BKIIFOUEHUSAMH. S 1po ¢ xpomocomami. [locTosiHHBIE M BpEMEHHBIE KOMITOHEHTHI
kieTku. MemOpaHHble M HeMeMOpaHHbIE OpraHoujbl, ux (yHKIuM B KieTke. JlosinepHble
(mIpoKapHOThl) U SAEPHBIE (3YKApUOTHI) KJIETKHU. [ MIOTE3BI MPOUCXOKICHUS FYKAPUOTHUECKUX
kjeTok. KiieTouHblil UK )KU3HU KIeTKHU. [leneHue KieTku — MuTO3 U Meno3. ComaTtnyeckue u
nosioBele  KieTkU. OcoOeHHOCTH 00pa3oBaHUS TOJOBBIX KiIETOK. CTpyKTypa XpOMOCOM.
Crennuyeckue 0enku XxpoMocoM, ux QyHkuuu. XpomaTtul — komiuieke JJHK u cnermuduueckux
oenkoB. Kommnaktuzarus xpomocoM. DYHKITUU XPOMOCOM KaK CHCTEMBI TeHOB. JIMIUIOMAHBINA 1
rariouIHbI HabOp XpPOMOCOM B KJIETKaX. [ OMOJIOTHYHBIE HErOMOJIOTUYHBIE XPOMOCOMBI.
3HaueHue BUJOBOIO MOCTOSHCTBA YKCIia, JOPMBI U pa3MEpPOB XPOMOCOM B KJIeTKax. ['apMoHus u
1enecooOpa3HOCT, B JKUBOW KIeTKe. ['apMoHUsST W ympaBieHne B kierke. [lonsarue
«Ipupo1000pa3HOCThY. HaydHoe mo3Hanme W mpobiiemMa IenecooOpasHocTH. JlabopaTtopHas
pabora. MccrnenoBanue a3z MUTO3a HA MUKpPOTIpENapaTe KIETOK KOHYHWKA KOPHsSI; HAOJIIOICHHE
IJIa3MOJIM3a U IEeNIa3MO0IN3a B KJIETKaxX dMUAepMHUca JIyKa.

3. MosiekyJISIpHBII YPOBeHDb NMPOSIBJECHUS KU3HH.

MouiekynsapHbIif YpOBEHb JKU3HH, €r0 CIIOCOOHOCTH U PoJib B mpupoae. OCHOBHbIE XUMUYECKHE
COCIMHEHMS )KUBOW MaTepuu. Makpo- U MUKpPO3JIEMEHTHI B )KUBOM BelecTBe. OpraHnyeckue u
HEOPraHUYECKHE BEILECTBA, UX POJb B KieTKe. Boaa — BaXXKHbIM KOMIIOHEHT *KUBOr0. OCHOBHBIE
OuomoJIMMepHbIe MOJIEKYNbl >KUBOM Marepuu. [loHSTHE O MOHOMEpPHBIX U TMOJIMMEPHBIX
coenuHeHUsX. Poib oprannyeckux BelIeCTB B KJIETKE OpraHu3Ma 4ejoBeKa: OelIKOB, YIIeBOJIOB,
JIMIIAJIOB, HYKJIIEMHOBBIX KHUCIOT. CTpO€HME M XMMHYECKHMH COCTaB HYKJIEHMHOBBIX KHCIOT B
kietke. [lonstue o mykneoruae. Crpykrypa u ¢ynkuuu JJHK — HOcutens nacnenctBeHHOMN
nHpopmanuu kiaetku. Perumkamus JIHK. Matpuunas ocHoBa perumkaruu JIHK. IlpaBuio
koMiiemMeHTapHocTu. ['eH. [lonstue o komone. I'enermueckuit xon. CtpoeHue, QyHKIUU U
mHorooOpazue ¢opm PHK B kmerke. Ocobennoctu [JHK kineTok sykapuoT M MpOKapHOT.
[Ipouecchl cuHTE3a Kak 4acTh MeTadoJiM3Ma B JKUBBIX KieTKaX. DOTOCHHTE3 KaK YHHKAIbHAs
MOJIEKYJISIpHAsl CHCTEMA IPOLIECCOB CO3JIaHUSl OpPraHMUYECKUX BenlecTB. CBETOBBIE U TEMHOBBIE
peakuuu otocunTesa. Poib goTocuntesa B mpupoje. Ilporeccel GnocuHTe3a MoIeKyn Oenka.
Otanbl cuHTE3a. MaTpU4HOE BOCHPOU3BOJCTBO OENKOB B KieTKe. MOJeKyIsIpHbIe MPOLECChI
paclienieH!s] BeIlecTBa B JIEMEHTAPHbIX OMOCHCTEMaxX KaK 4acTh MeTa0oJM3Ma B KIIETKaX.
[ToHsATHE O KIIETOYHOM ABIXaHNUU. beCKUCIOPOIHBIN U KUCIOPOIHBIN ATAIIbI IBIXaHUS KaK CTaaus
SHEPreTU4ecKoro odecrneyeHus kieTku. [IoHATHE O MIaCTHYEeCKOM M SHEPreTHYeCKOM 0OMeHe B
kiaerke. Ponb  perynsaTopoB OMOMONIEKYISpHBIX —mporeccoB. OmacHOCTh  XMMHYECKOTO
3arpsi3HEHUs OKpyXxatouiei cpenpl. [lociencTBus IesSTENBHOCTH YEIOBEKA B OKPYKAIOLIEH cpefie.



IIpaBuna moBeneHWs B IPUPOAHOU cpene. Bpems SKOJOTMYECKOW KYyJIbTYpbl 4Ye€lIOBEKa U
oOrmiecTBa. Oxojorus u HOBOE BO33pEHUE Ha KYJIbTYpY. Oco3Hanue
YeJI0BEYECTBOMHETIPEXO AN [IEHHOCTH KHU3HH. JKOJIOTHYECKas KyJIbTypa — BaKHas 3a/ada
4eJI0BEYECTBA.

3. 3aki104eHHe.

O06006uIeHre 3HaHU 0 MHOTOOOpa3uy KHU3HH, MPEACTABICHHON OMOCHCTEMaMH Pa3HBIX YpOBHEH
clI0>kHOCTH. OTIMYNE KUBBIX CUCTEM OT HEKUBBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT A HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU S

Cornacho ®I'OC COO, ycraHaBnuBarTcs TpeOOBaHUS K pe3yjlbTaTaM OCBOEHUS
00y4aromuMucCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKType NHYHOCTHBIX pE3yJbTaTOB OCBOCHHs NpeaMera «BHOJOTHs BBIICICHBI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOY4YaloIMMUCS  POCCUHCKOM  TpakJIaHCKOM
UIACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
HAIMYAE MOTHBAIMM K OOYYEHUIO OWOJOTHH, IEJICHAPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXKIeHUI JIMYHOCTH Ha OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPHYECKHX TPAIWINAN Pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIINXCs PYKOBOICTBOBATHCS B CBOEH
JEATeTbHOCTH IEHHOCTHO-CMBICIIOBEIMH YCTAHOBKAMH, TPUCYIIMMHU CHCTEME OMOJIOTHYECKOTO
o0pa3oBaHus, HATMYKME SKOJOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH
KU3HEHHBIC TUTaHBL.

JIndHOCTHBIE pe3yJbTaThl OCBOCHMS Npeamera «buosnorus» nocTUraroTcs B €IUHCTBE
y4eOHOM W BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATBIMH B
oOuiecTBe MpaBUJIaMH MW HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBaXEHHs, OEpEeKHOr0  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpojIe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOUIUXCS PYKOBOJACTBOBATHCSA C(POPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIEeCcTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENbHOCTH B MPOIECCE pealn3alliil OCHOBHBIX
HaIMpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarolerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCUICKOTr0o 00IIeCTBa;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0SM3aHHOCTEH, yBaK€HHE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATETLHOCTH MPU CO3JIaHUU YYEOHBIX IMPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbIX 33Jay, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CMOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO IO3MLHIO 10 OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;



YMEHHE y4YUTBIBATH B  CBOUX JCUCTBHUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOSXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSMH U COIMATHHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOILIECCE COBMECTHOTO BBINMOJHEHHS YUEOHBIX,
[IO3HABATEIbHBIX M HCCIIEJOBATEIbCKUX 3a/lad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHHIO
OTIITOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TFOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JESTENLHOCTH;

2) NaTpMOTHYECKOT0 BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHSI K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICTUIO U MMAMSITHUKAM IIPUPOIBI, TOCTIKECHHUSIM
Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAaHMs 3HAYCHUS OWOJIOTMM B TIO3HAHWU 3aKOHOB TMPHUPOJbI, B JKU3HU YEJIOBEKAa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTb, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISIM, CO3/ITAHUIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOLICHUIA;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BoCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWI M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAaHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;

TOTOBHOCTH K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMUECKOM M COLMAIbHOM HAPaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHAT TAKYIO JIESTEIBHOCTE;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO MU CaMOOOPa30BAaHHMIO HA MPOTSIKEHUH BCEU
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IIOCJIEACTBUMN JJIs1 OKPYKAIOLLEH Cpe/Ibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHnH NpoOJIeM, CBSI3aHHBIX C PALMOHAIBHBIM IMPUPOJIOIOJIB30BAHUEM (COOII0ACHNE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONpUSATHBIE SKOJIOTMYECKHUE MOCIEICTBUS NMPEANPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpakTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy)KaroleM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJIi COBPEMEHHON IUBMIIM3AIMK: 00eCIeUeHUs
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHYECKUX MPOoOsieM U o0ecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOil Mpu U3y4yeHUH OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKpYXXAIOIEro MHpa M HPOMCXOJAIMX B HEM HM3MEHEHUH, YMEHHME JenaTb OOOCHOBAHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh OCYLIECTBISITH MPOEKTHYIO H
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUW 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexTpeIMeTHbIE) OOIIeHayYHbIE TOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHHBEpCaIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcalibHble YydeOHbIE NEHCTBUS B IO3HABATEJIbHOU U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpPMYNIHpOBaTh U aKTyalH3UpoBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BaTh IIPU OCBOECHUH 3HAHUM MPUEMBI IOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0O0OOIIEHHUS), PACKPBIBATh CMBICT OHOJOTUYECKUX TOHATUI
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBS3U C IPYTUMU MOHSATHUSMHU);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Uil OObsAcHeHUs (AKTOB U SBJICHHUI KUBOM
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYXAeHUS (MHIYKTUBHbBIC, JIeTYKTUBHBIE, TI0 aHAJIOTHH ), BHISBIISTh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHpPOBATH BHIBOJABI U
3aKIIIOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPECTBA AJIS MPEACTABICHUS CYIIECTBEHHBIX CBsI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTh, OIIEHWBATH COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pElICHUS MPAKTUICCKHX 33124, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB TIO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHUpOBaTh HAYIHBIA THUI MBIILUICHUS, BIAJCTh HAYIHOW TEPMHHOJIOTHCH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTIOTE3Y €€ penieHus, HaX0IUTh apTYMEHTBI JJIs JI0Ka3aTelIbCTBA CBOUX YTBEPIKICHHIA, 33/1aBATh
MapaMeTpsl U KPUTSPUU PEIICHUS;

aQHAJIM3UPOBATH IMOJTYICHHBIC B XOJIC PEIICHHS 3a]Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsM, OIICHUBAThH IPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHKSI U3 PA3HBIX MMPEJIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoCchl W TPUMEHATH PA3JIUYHBIE METOJBl TPU TIOUCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3NUCCKUE U MATEMATHUYECKUE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEILHO BBHITIONHEHHsI TpeiaraeMoil 3ajqaud, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJEMCTBYS NPU pPELICHUH Yy4eOHOU 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JENCTBHS IO €€ JOCTUKEHUIO: COCTABIATH IUIaH JCMCTBUM, pacCpeAeIIsITh POJIM ¢ Y4ETOM MHEHHN
Y4aCTHUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHHUS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO JIE€ATEIbHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO U MPOSIBICHUIO IMIMPOKOH SPYIUIMH B Pa3HbIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS I10 UX CHUKEHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYrHX Ha OIIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJTIOYAOT CIeIQuUecKre st yaeOHoro npenaMera «buonorusy HaydHble 3HAHUS, YMEHHS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEATETBHOCTH TI0 TOJyYCHUI0 HOBOTO 3HAHWS M TMPUMEHEHHIO 3HAHWN B Pa3IUYHBIX y4eOHBIX
CUTYaIlUsIX, @ TAKXKE B pEATBbHBIX JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ Onosiorueil. B mporpamme
MPEeIMETHBIC PE3YNIbTaThl IPECTABIICHEI 110 T01aM 00YyUEeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOT0 npeamera «buomnorus» ¢ 10 knacce NOMKHbBI
OTpaxarb:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OWOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOUN KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, pyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJOTMYECKHX TEPMHUHOB U MOHSATUMN: KU3HB, KJIETKa,
OpraHu3m, MeTab0Jin3M (0OMEH BEIECTB U MPEBpaIleHUE SHEPTHH ), TOMEOCTa3 (CaMOperyIsius),
YpOBHEBasi ~ OpraHu3anusi  JKMBBIX  CHCTEM,  CaMOBOCIIPOM3BEACHUE  (pernpoayKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAas, MyTal[MOHHAs,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BapuiioBa) u yuenus (0 eHTpax MHOT00Opasusi U MPOUCXOKACHUS KYIbTYpHbIX pacTenuit H. U.
BasuioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alUsi U MPOBEACHHUE OUOJIOTUYECKOTO
OKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE MPUMEHATh MOJTyuYEHHbIE 3HAHUS I OOBSICHEHUs! OMOJOTMYECKHX MPOIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM



IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOIIeH NpUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble T'eHETHYECKHE 33Ja4d Ha MOHO- M AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIEOBAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpPEIINBAHUS
IUTSL TIPEACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAIH, HAYYHO-TIOMYJISIPHBIE MaTepUaIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE W YCTHbIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOT0 npeamerta «buomnorus» ¢ 11 knacce NOMKHbI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAQJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa3oBaHME, 3KoJOruueckue (aKTOpbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs SBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOJaMH HAay4yHOTO IMO3HAaHUS B OMOJIOTHM: HAOIIOJCHHE U ONMUCAHUE
KUBBIX CHUCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OHUOJIOTHUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEpEeHOCa BEIIECTB ¥ OTOKA SHEPIHU B 3KOCHCTEMAaX, aHTPOTIOT€HHBIX N3MEHEHHH B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOT€OXMMHYECKHX IHMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YEHHbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, JJI IPUHATUS MMPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCcTieueHus
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIUX JIIOJEH, CcOOMIONEeHUsI HOPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



MCIIOJIb30BAHUS JOCTUKCHUM COBPEMEHHOI ouoorun JUTSt paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 33a/Jayd, COCTaBIATh CXEMBI IEepeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMCHHE BBITIOJHATH JTAOOPATOPHBIE W MpPaKTHYeCKHe paboThl, COOMIONATh MpaBHia MpU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHYCCKH OIICHUBATh W WHTEPIPETHUPOBATH HH(DOPMAIHMIO OHOJOTHIECKOTO
COJICp’KaHUs, BKIIIOYAIONIYIO TICEBJOHAy4YHBbIC 3HAHHS W3 Pa3jIMYHBIX HMCTOYHUKOB (CpeiacTBa
MaccoBOW MH(pOpPMALMK, HAYYHO-TIOMYJSAPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00AIbHBIC
IKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE M YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HWCTOYHHKOB, T'PAMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2
HOTIOTHA Kax Hayxa https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI M IX OpraHu3aIus 1 bubnmorexa [JOK
p & https://m.edso0.ru/7f41c292
bu6moreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
FISHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 5 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4
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11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 OpraHnu3MeHHbI YPOBEHb OpraHu3aIul 30 1 5 bubnuoreka [JOK
KUBOW MaTepuu. https://m.edsoo.ru/7f41cc74
) KneTtounslii ypoBEHb OpraHU3allUN KU3HU. - 1 5 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
3 MonexkyIsapHbINA ypOBEHb MPOSIBICHUS 1s 1 bubnuoreka [IOK
KU3HU https://m.edsoo.ru/7f41cc74
4 3aKIIroUYcHHE. 1 bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 68 3 4

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 05.09 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuponsl. [IpakTudeckas pabora
2 NE lp«I/ICHOJ'III))SOBaHI/Ie a3l;quLIx 1 0.5 12.09 bubmorera [JOK
) p ' ' https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKIX 0OBEKTOBY
3 Brnomgornueckue cucTeMsl, 1 19.09 bu6mmoreka [IOK
HPOLECCH M UX U3yYEHHE ' https://m.eds00.ru/863e6564
XuMHYEeCcKui cocTaB KieTku. Boaa bubnuorexa [JOK
4 1 26.09
Y MUHEpaAJIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C S 1 03.10
G LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
pabota Ne 1 «M3yuenue bubnuoreka [IOK
6 . 1 0.5 10.10
KaTaJIUTUYECKON aKTUBHOCTU https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 17.10 Bubmiorexa OK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6564
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bubmuoreka [JOK

8 Hyxneunossie kucnotsl. AT® 24.10 htts://m.edsoo.ru/863e6d5ce
9 Hcropus u MeTo1bl U3y4EHHUs 07.11 bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Kierka xak 1enoctHas x«uBast 1411 bubnuorexa [JOK
cucremMa https://m.edso0.ru/863e6e88
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHMi, ’KUBOTHBIX, TPUOOB U 0.5 21.11 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M 28.11 httos://m.edsoo.ru/8636766¢
bu6mmoreka [IOK
13 ®dotocuHTe3. XEeMOCUHTE3 05.12 httos://m.edso0.ru/86367¢98
. bu6mmoreka [JOK
14 dueprerueckuii oomen 1212 https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jenenune kaetku. MuTos.
Jlaboparopnas pabota Ne 3 bubnnoreka [JOK
15 0.5 19.12
«HaOmroneHre MuTO3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIlIKa JyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims 26.12 bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucasmus — OuocuHTe3 Oenka 09.01 bubmnorexa [IOK

https://m.edso00.ru/863e796e
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18 Hexnerounsie hopmbl )KU3HA — 16.01 bubmuoreka [IOK
BUPYCHI ' https://m.eds00.ru/863e7540
bu6mmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB 23.01 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M 30.01
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 05 06.02 bubnuorexa [JOK
«3yuenne cTpOEHUs TOJIOBLIX ' ' https://m.eds00.ru/863e81b6
KJICTOK HA TOTOBBIX
MHUKpOITpenaparax
99 NuauBunyansHOE pa3BUTHE 13.02 bubnuoreka [IOK
OpraHu3MoB ' https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIEICTBEHHOCTH U 20.02 Bubmmorexa [JOK
A ' https://m.eds00.ru/863e86f2
W3MEHYHBOCTH
3aKOHOMEPHOCTH HaCIIeI0BaHHS
24 MpU3HAKOB. MOHOTHOpHIHOE 27.02 bubmorexa HOK
P ] A ' https://m.eds00.ru/863e8878
CKpelIMBaHHE
UTHOPUIHOE CKPEIIMBAHUE.
A U bt bubnuoreka [JOK
25 3aKOH HE3aBUCHUMOIO 05.03
https://m.edsoo.ru/863e89a4
HaCJIeJIOBaHUS PU3HAKOB
CueruieHHOE HacJIeIOBaHNE
26 npu3HakoB. JlabopaTopHas paborta 05 12.03 bubnuoreka [JOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 19.03 bu6mmoreka [{OK
IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHUYMBOCTH. JlaboparopHas

28 pabota Ne 6. I/ISYTI?HI/IG 1 05 02.04 bubnuoreka [JOK
MOAU(PHUKATUOHHON U3MEHUYUBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia
Y BApUALIMOHHOMN KPUBOI»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTopHas pafSOTa No 7. 1 05 09.04 bubmuorexa [JOK
«AHanu3 Mytauui y Apo30¢uis https://m.edsoo0.ru/863e8efe
Ha FOTOBBIX MUKPOIIPENapaTax»

I'eneruka yenoseka Pe3epBHbIi

30 ypok. O600111eHIE TIO TeMe 1 16.04 bubnuoreka [JOK
«HaciencTBeHHOCTE U https://m.edsoo.ru/863e8d78
W3MEHYUBOCTh OPraHU3MOB)

31 MpomexkyTouHan aTTectaums 1 23.04

bu6mmoreka [JOK

32 Cenekuus Kak HaykKa M TIpoIecc 1 07.05 httos://m.eds00.ru/863¢9214

33 MeTo bl U TOCTHKEHUS CETTEKITUT 1 14.05 bubnnoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
buoTtexHo0THs Kak 0Tpacib bubnunoreka [JOK

34 1 21.05
MPOU3BOACTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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11 KVIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne I[aTa OﬁpaSOBaTeJII)HI)Ie
Bcero U3y4YeHUs
padoTsI padoThbI pecypchl
Opranu3MeHHbI ypOBEHb

1 OpraHHu3alUy )KU3HU U €0 poJib B 1 04.09 bubmorexa LIOK
pupoIe https://m.edsoo.ru/863ea20e

5 Opranu3mMbl Kak OMOCUCTEMBI 1 05.09 bubnuorexa [JOK
' https://m.edso0.ru/863e9570

[Ipouecchl KU3HEAEATETIBHOCTH BuGmiorexa [IOK
3 OTHOKJICTOHBIX OpPraHnsMOB L 11.09 https://m.edsoo.ru/863e9cle

[Tporieccrl )KU3HEACITEIBHOCTH Bu6miorexa [JOK
4 MHOTOKJICTOYHBIX OpPraHsMoB L 12.09 https://m.eds00.ru/863e9cle

5 Tunbl MUTaHUST OPraHU3MOB 1 18.09 bubmuorexa [JOK
' https://m.edso0.ru/863e99c6

6 Pa3zmHOXeHue opranu3mMoB 1 19.09 bubnmuorexa [JOK
' https://m.edso0.ru/863e99c6

7 OI1U10I0TBOPEHUE U €T0 3HAYCHHUE 1 2509 bu6mmoreka [JOK
https://m.edsoo.ru/863e9da4

Pa3BuTHE OpraHu3MoB OT Bu6miorexa [[OK
8 3apOAKICHHA 110 CMCPTH 1 26.09 https://m.eds00.ru/863e9ed0

Perymsauusa nponeccos Bu6nuorexa [JOK
9 KU3ZHEJEATEIbHOCTH OPTraHU3MOB 1 03.10 https://m.eds00.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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)% 3 HUCTOPUHU PASBUTHA T'CHCTUKH

bubmuoreka [JOK

10 4.1
04.10 https://m.edso00.ru/863e9cle
N3MeHYnBOCTE IPU3HAKOB Bu6miorexa IIOK
11 A A
OpraHu3ma 1 €C THITbI 09.10 https://m.edso0.ru/863e766¢
I'enoTUnnyeckas U3MEHYHNBOCTD U Bu6moreka [[OK
12 ) 10.10
CC IIPUIHHBI https://m.edso0.ru/863e7c98
I'eneTnveckue 3aKOHOMEPHOCTH, Bu6morexa [JOK
13 16.1
oTKpbITHE Mennenem 6.10 https://m.edsoo0.ru/863e7aae
14 JluruGpuiHoe cKperuBaHue 17.10 bubnuoreka [IOK
’ https://m.edso00.ru/863e86f2
15 AHanu3upyrolee CKpeuBaHNue 23.10 bubnuoreka [IOK
' https://m.edso00.ru/863e8878
Pemenne snemMeHTapHBIX 3a71a4 11O
16 renetrke. JlaGoparopuasi pabora 24.10 BH6H.H0TeKa LHOK
Nel https://m.edsoo.ru/863ea5a6
BsanMoelicTBue reHoB. Bu6miorexa IIOK
17 B3aunMonelicTBre aluiebHBIX T€HOB 06.11 https://m.eds00.ru/863ea6be
BzanMmonelicTBre HeaIeIbHBIX Bu6mioreka [[OK
18 07.11
T'CHOB https://m.edso0.ru/863ea8bc
19 I'eHeTHHUecKre OCHOBBI CEJICKIIUU 13.11 bu6mmoreka [JOK
' https://m.edsoo.ru/863ea48e
Bxnan B.M.BaBunosa B pazsutue Bubnuoreka [JOK
20 14.11

CCIICKIIHN

https://m.edsoo.ru/863eac2c
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I'eneTnka moia u HacJIieJJOBaHHUE,

bubmuoreka [JOK

21 20.11
CILEIUICHHOE C T0I0M 0 https://m.edso0.ru/863ead44
HacnencrBennbie 00J1¢3HU bubmmorexa [IOK

22 21.11
9eIoBeKa https://m.edsoo0.ru/863e9cle
DTHUYECKHUE aCTIEKThI MEAUITMHCKOMN bubmmoreka [{OK

23 27.11
TCHETHKA https://m.edsoo.ru/863eaea?
MyrtareHs! 1 UX BIHMSHUE Ha bubmmoreka [{OK

24 JKHBYIO IIPUPOTY YENOBEKA 28.11 https://m.eds00.ru/863eafec
JlocTmkeHns: OMOTEXHOJIOTUU U
STHYECKHE ACIEKTHI €€ bubnuoreka [IOK

25 04.12 )
HCCIIEIOBAHUIM https://m.edsoo.ru/863eb10e
DakTOPbI, ONPEACIISAIONINE bu6nuoreka IIOK

26 05.12
3/I0POBBE YEIIOBEKA https://m.edsoo.ru/863eafec
TBOPUYECTBO B KU3HU YEJIOBEKA U bu6mmoreka [JOK

27 11.12
o01ecTBa https://m.edso0.ru/863eb10e
[HapcTBo Bupycsl: pazHooOpaszue u bubanoreka [IOK

28 12.12
3HAYCHUE https://m.edso00.ru/863eb348

29 BupycHrble 3a60neBanus 18.12 bubnuoreka [IOK

' https://m.edsoo.ru/863eb10e

O06001eHne 3HaHUH TI0 TEME:

30 «Opranu3MeHHBIN YPOBEHb 19.12 bubuorexa [IOK

OpraHu3aluu XKU3Hu»

https://m.edso0.ru/863eb46a
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Kiterounslil ypoBeHb OpraHu3anyu

bubmuoreka [JOK

1 .

3 KHU3HH U €TO pOJIb B IIPUPOJIE 25.12 https://m.edso00.ru/863eb46a

2 Knerka Kak sTan 3B0JIIOLUN 261 Butmmoreka [IOK
’KHBOTO B HCTOPHH 3eMIIA ’ https://m.edsoo.ru/863eb5fa

33 MHuoroo0Opasue kinetok. Tkanu 09.01 bubnnorexa [JOK
’ https://m.edsoo.ru/863ebd16

y Crpoenue knerku. JlaboparopHas Lo Bu6moreka [JOK
pabora «M3yueHHH KIETOK» ' https://m.edso0.ru/863ebd16

25 OpraHouibl Kak CTPYKTYPHBIS 1501 Bu6nuoreka [IOK
KOMIIOHEHTBI KIICTKH. ’ https://m.edsoo.ru/863ebb5e

26 Oco0eHHOCTH KJIETOK MPOKAPUOT U 6ol Bu6mmoreka [JOK
SyKapuoT ' https://m.edso0.ru/863ebd16

37 KneTounsrit mukin 22.01

38 Jlenmenune KIE€TKH — MUTO3. 23.01 bu6mmoreka [JOK
' https://m.edsoo.ru/863ebale

2 N3zy4enue a3 murosa. 2501 Bubmmoreka [JOK
JlabopaTopHast paGora Ne2 ' https://m.edsoo.ru/863ebale

PenykumoHHOE eneHne KIETKH. bu6mmoreka [JOK
40 30.01 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

41 CpaBHeHME MUTO3a U MeHo3a 05.02 bubnuoreka [JOK

https://m.edsoo.ru/863e7f4a
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Ocob6ennoctu 00pa3oBaHus

bubmuoreka [JOK

42 .
HIOJIOBBIX KJICTOK. 06.02 https://m.edso0.ru/863eb46a
43 CrpykTypa 1 GyHKIUH XPOMOCOM 1.0 bubnuorexa [JOK
’ https://m.edso0.ru/863eb46a
44 MHuoroo0pa3ue mpoKapHoT. 13.02 bubnuorexa [JOK
’ https://m.edsoo0.ru/863e9cle
45 Ponpb Gakrepuii B mpupoae 19.02 bubnuorexa [JOK
’ https://m.edsoo0.ru/863eaea2
MHuoroo6pa3ue 0 THOKJIETOYHBIX Bu6smoreka [JOK
4 .
6 PAaCTUTCIILHBIX SYKApHOT. 20.02 https://m.edso0.ru/863eafec
MHuoroo6pa3ue 0 THOKJIETOYHBIX Bu6smoreka [JOK
47 26.02
KMBOTHBIX SyKapHOT 6.0 https://m.edsoo.ru/863eaea?
Mukpo6uosiorus Ha ciry>x0e bubmuorexa [JOK
48 YeJI0BEKa. 27.02 https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
49 Hctopus pa3BUTHS HAYKH O KIIETKE 04.03 bubmuoreka [JOK
' https://m.edsoo.ru/863e9cle
0 JIMCKYCCHOHHBIE TTPOOIIEMBI 103 BuGanorexa [IOK
HUTOJIOTHH ' https://m.edsoo0.ru/863eaea?
1 FapM(jHPI)I 1 11eJ1ec000Pa3HOCTh B 03 BuGnorexa LIOK
KUBOH IIPUPOAC. ' https://m.edsoo.ru/863eafec
O060011IeH1E 3HAHUHN IO TEME:
57 «KI1eTOYHBIN YPOBEHb 18.03 bubmorexa IIOK

OpraHu3alivu )XKU3HU

https://m.edso0.ru/863e674e
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MonekynspHblid YpOBEHD KU3HH:

bubmuoreka [JOK

53 19.

SHA9CHHUC 1 POJIL IPUPOAC. 9.03 https://m.edso0.ru/863e6b72

5 OCHOBHBIE XI/IMI/I‘IE\)JCKI/IG o104 BuGmorexa [IOK
COCTUHCHIS XKUBON MATCPHH. ' https://m.edso0.ru/863e6b72

5 VYrneBoasl, TUMUIABI U OEIKH BuGmiorexa [IOK
KJICTKH, NX CTPOCHHE 1 3HAICHHC 02.04 https://m.edso0.ru/863e6870

5 HykiiemHOBBIE KUCIOTBI, UX 05.08 Bu6miorexa [[OK
CTPOCHHME M (YHKLMH B KIETKE ' https://m.edso0.ru/863e6b72
[Ipoueccrl cuHTE3a B )KUBBIX

- KJIeTKax. BUocHHTE3 yriieBoIOB B 06,00 Bu6morexa LIOK
KieTke — porocuntes. CpeTosas ' https://m.eds00.ru/863e6b72
(daza poTtocunTe3a
BrocuHTE3 YrileBOIOB B KIIETKE —

58 dorocunres. Temuas daza 15.04 bubmorexa [IOK
doTocuHTE3A. ' https://m.edsoo.ru/863eaea2
[Tponeccrr OnocuHTE3a OEnKa.

50 [TepBrlit 3Tan — TPAaHCKPHUIILIUSL. ‘.00 BuGmorexa LIOK
IIpoueccer GuocunTesa beka. ' https://m.edsoo.ru/863eafec
Bropoii atam — TpaHcisnus

60 [Ipomexxyrounas arrecrauus 29 04 bu6mmoreka [JOK

https://m.eds00.ru/863e674e
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MouiekynsipHbI€ IPOLIECCHI

61 pacuieruienus. [lonsitue o 1 23.04 bubmorexa [IOK
KIETOUHOM OKUcIenni. [IMKOIIH3 https://m.edso0.ru/863e6b72
Kucnopoanslit aTan KJ1eTOYHOTO bubnuorexa [JOK

62 npixanus. [ukin Kpebca 1 06.05 https://m.edso0.ru/863e81b6

https://m.edsoo0.ru/863e831e
Perynsropsl Guonornyeckux Bu6morexa [[OK
63 TIPOIIECCOB B KIIETKE 1 07.05
https://m.edso0.ru/863e674e
XHUMHYECKHE DJIEMEHTEI B BI/I6J'II/IOTeKa HOK

64 06onoyKax 3emym 1 MOJIEKyIax 1 13.05 https://m.eds00.ru/863e81b6
KUBBIX CHCTCM https://m.edsoo.ru/863e831e
XHUMHUYECKOE 3arpsi3HEHNE
OKpYKalolei cpesl Kak bubmoreka LOK

65 LI0GAIBHAS SKOJIOIHYECKast 1 14.05 https://m.edso0.ru/863e81b6
npo6iema. https://m.edsoo.ru/863e831e

66 [IpomexxyTouHas arrecTanus 1 17.05 bubmuoreka [JOK

' https://m.edsoo.ru/863eafec
O06o00meHNe 3HaHUM 110 TEME:
67 «MonexynsipHblii YpOBEHb 1 20.05
IIPOABJICHUA KU3HU).
CrpyKTypHbIE YPOBHHU bubmuoreka [JOK
08 OPraHH3aLlHH JXHBOH NPUPOIEI L 21.05 https://m.edsoo.ru/863eafec
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorwus, 10,11 xmacc/ [Toromapesa M.H., Kopuaunosa O.A., Kyamenko B.C.; mox
penakuueii [Tonomapesoit M.H., AknmonepHoe obiectBo «M3garensctBo «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

O. A. TlenensieBa. [loypounsie pazpadoTku. Mocka «BAKO»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.http://www.e-osnova.ru/- Xypuan «buosnorus. Bee mis yaurens!»

2. http://digital. 1september.ru — O6mepoccutickuii mpoekt «IlIkoa 1 poBoro Bekay.
3. http://school-collection.edu.ru - Kosutekmust upoBbIX 00pa30BaTEIbHBIX PECYPCOB.
4. http://www.electroniclibrary2l.ru - Dnexrponnas OubOmuoTeka 21 Beka.

5. http://www.ege.edu.ru - OdunmanbHeli HHPOpMaUOHHKIH TOpTan EI'D.

6. http://www.zavuch.ru - Caiit qns yanurenei.
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