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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMU TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUS O criennpuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMM >KMBOH INPHUPOJBI M 00ECHEeUeHHM CYLIECTBOBAHMS YEJIOBEYECKOIO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no Ouosoruu AaéT MnpejacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOOy4aroIuMXcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOIO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OuONOrMM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IpPEIMETHBIM pe3ysibTaTaM O00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX NelcTBUI 00yJaroImuxcs mo
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpese. [loaTomy Hapsay ¢ U3ydyeHueM 0011e0NOIOTHYECKUX TEOPHL, a TaKKe 3HAHUN
O CTPOCHMM HBBIX CHCTEM pa3HOTO paHra M CYLIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B IOBCEJHEBHOM JKM3HM [UIsl pEIIeHUs NPHUKIAJHBIX 3aJady, B TOM 4YHCIe: NPO(UIaAKTUKU
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€JIecO00pa3HOro MOBEAICHUS B OKpYKarollel MPUpOIHON cpefe,
aHaJIN3a BIMSHMS XO3AHCTBEHHOM JEATENBHOCTH YEJIOBEKAa HA COCTOSIHME NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIEHHOCTH Y4eOHOTrO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCThIO 00eCreYeHUs YCIOBHUM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAroiaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOy4alOMIMXCS NPEACTaBIEHUI O HayyHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLUHU, CO3AAaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB JKMBOM IPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro oodpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJIEHHS, LIEHHOCTHOI'O OTHOILIEHNUS K KUBOM PUPOJE U YETOBEKY.

Bonbmioe 3HaueHne OWMOJNIOTHS HUMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Ouosnorum obecrneynBaeT ycIoBus s GOPMUPOBAHUS MHTEIUIEKTYalIbHbIX, KOMMYHHKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHMUH C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuky, xumun U reorpaduu. HazpanHble MonokeHus 0 MpegHa3HaYeHUH y4eOHOro mpeamMera
«buonorus» cocTaBMIIK OCHOBY ISl OIPECIICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU NesTeNbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT D3JEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3aIMH OHMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJepKaHUs y4yeOHOro MaTepuasia B TpOorpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOM IPUPOJIbI, 0 €€ YPOBHEBOW OPraHU3aLlMU U 3BOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro no3HaHus», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonoruyeckas cucreMay, «CucteMa U MHOTrooOpa3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MTPUPOIBI», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQ/ICHUE
0o0y4JarlIUMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH MCI0JIb30BaTh 3T 3HAHUA JUISl TPAMOTHBIX JIeHCTBUH B
OTHOILIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHME 00YJaIOUIMMHCS CUCTEMbI 3HaHUI 0 ONOJIOTHYECKUX TEOPHUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIyXKallUX OCHOBOM i  (hOpPMHUpPOBAHMS
NPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTO I[O3HaHuS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MHBBIX CHCTEM PpAa3HOIO YPOBHSI OpraHU3allMH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

dopmupoBaHre y O00y4aromUXcs MO3HABATEIbHBIX, MHTEIICKTYAJIBHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMHM HAayYHBIX B3IJISJIOB,
ueH 1 MOoIX00B K U3YYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (YHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHUPOJBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAHUW B TPAKTUYECKOW MAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00XO0IUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW JKU3HU U OLECHKH
MOCJIECTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopasoBanusi «buomnorus», nzydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM YYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKOM U mpaBoMm. Ponb Ouomoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OHMOJI0rHYecKUX HayK.

MeTo1p1 TO3HAHMS KUBOM MPUPOIbI (HAOII0OJeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS )KUBON PUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aI U,

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owojoruu. OTIUYHMe >KUBBIX
CHUCTEM OT HEOPTAaHHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCUCTEMHBIH (0MOTreo1IeHOTHUECKUI ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KIETKU. XMMUYECKUE AIIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bona 1 MuHepasibHbIE BEILLIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezamMeHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAsS, BTOPHYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karammzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Buramunbl. OTiuuust  (QepMEHTOB  OT
HEOPTraHWYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TOJHcaxapuibl (Kpaxmal, TJIHMKOTeH, IeJUTono3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne m ¢ynxmunm PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonoruss — Hayka o kietke. Kierounass Teopusi — mpuMmep B3auMMOICHCTBUS UAEH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka xak nenoctHas >xuBast cucreMa. OOLIMe NMpU3HAaKU KJIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTEMa CUHTE3a Oeka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka Oakrepuii. CTpoeHHE SyKAPUOTHIECCKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHou/Ibl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxieHne MUTOXOHIPUH U mi1acTua. Buast
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUUKH, KTyTUKU. DYHKIUU OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuer u cxembl: «[lepuomudeckas TabmuIa XUMHYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJIeKyJbl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE sApa KIETKUY, «Y TIEBOABDY, «JIUnmuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
M3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepHabHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3yueHne KaTadTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tumber oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHbi. Poms depmenToB B 00MeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocunTe3a. Peakium ¢dorocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIHUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl SHepreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHYeCKHi KOJ M €ro CBOWCTBA. TpaHCKPHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MicTopust oTkpbiTus BUpycoB (. 1. IBaHOBCKUIA).
Oco0eHHOCTH CTPOCHMSI M KU3HEHHOTO LuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€MbIe BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrpocTpaHeHHsI BUPDYCHBIX 3a00JICBaHHA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tunmel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Portocuntes», «Crpoenue AHK», «Ctpoenue u
dbyHkmonupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIMJla, Oaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammiaukauu «Yasoenune [IHK u tpanckpunims», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. brogorn4eckuii cMpICII MUTO3a.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0ECII0JI0€ 1 MoJI0oBoE. Bubl 0ecrosoro pa3MHOKEHUS:
JIeJIeHWEe HaJlBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOkeHue. MIcKkycCTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €I0 3HAUEHUE JUIS CEJEKLIUN.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [100OBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
SUIEKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
criepmaro3ongoB. OmnogorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHANBHOE pa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTPYIsLus,
opranorenes. [TocramOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiumsiHue cpeapl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PAcTEHUsS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OIJIOJOTBOpEHUE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue kKieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTaAMM OHTOICHE3a.

OO0opynoBaHue: MHUKPOCKOI, MuKpomnpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Sliiueknerka miekonuTaroero», «Kapuokunes B kjieTkax KOpeuika Jyka», MarHUTHasi MOJIeIb-
anmuukanus «Jlenenue kinerku», mogens JIHK, moaens MeradasHoit XpOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKUX U 3apyO0eKHBIX YYEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHIIOJIOTUYECKUH, LUTOT€HETHYECKUM, MOJEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelIuBaHuM.

3aKOHOMEPHOCTH  HACJEIOBAaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHgenem.
MonoruOpuaHoe CKpenBanue. 3aKoH euH000pa3us THOPUIOB MepBoro nokosieHus. [IpaBuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpelMBaHWEe. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIeHHs TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJIeOBaHMIO T'eHOB. Hapylienue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpPA.

XpOoMOCOMHas TeOpHsl HACJIEICTBEHHOCTHU. | 'eHeTH4YeCKHe KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIIEHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIECTBEHHAs U HAacleACTBeHHas1. Posb cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuauvonssiii psin v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBenHas, iy reHOTUNUYeCKasi, K3MEHUYMBOCTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, T€éHOMHble. YactoTra U
MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEIACTBEHHON
n3meHurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0onieBaHust
YeJOBEeKa: TeHHble OoJie3HW, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiOkKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. CoMaTH4ecKne W TeHepaTUBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-rTeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUI YeJIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IMTOTEHETUYECKass OCHOBa», <«3aKOH YHCTOTBHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3aumonenicTBue aliebHbIX T€HOBY, «I eHeTHYeCKue KapThl pACTEHU, ’)KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUICHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «BuIbl wu3MeHuMmBOCTHY», «MoauduKammoHHas
U3MEHUYUBOCThY, «HacnenoBanue pesyc-daxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimKkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHnoe
TOMUHUpOBaHUEY, «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3y4yeHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTUOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas padota Ne 6. «M3yuenre Moau(PHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wMyranuil y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOXKAECHUE CeNeKIMU U qomecTukanus. Yuenne H. U.
BaBuiioBa 0 ILEHTpax MPOUCXOXKIEHUS W MHOT000pas3usl KyIbTYpPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIbHBIN OTOOPHI B CENEKITMU
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YUCTBIX TUHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
ckpemBanue — ayrOpunuar. OtmanéHHas rubpuamzauus u e€ ycnexu. VCKyccTBEHHBIN
MyTareHe3 M IMOJIyYeHUE IOJUILUIONAOB. JIOCTHMXKEHUS CEeNeKUMH pAaCTEHUW, MXUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiloHupoBaHue BbICOKOIIPOLYKTHUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OPraHW3MOB. OKOJOTUYECKHE | JTHYeckue mnpobiaembl. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuipel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHbBIM y4acTOK, B TEIIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBo/roHOHHASA OHOJIOTHS.

[TpeanocelIky BOSHUKHOBEHUS 3BOIIOIIMOHHOM TEOPUU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHue 5BOIIOUOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYIHX HAYK.

CauzerenbcTBa 3BoJoLUU. [lageoHTOIOrHYECKHE: TOCIEI0BATENbHOCTD MOSIBIIEHUS BU/I0B
B IAJICOHTOJOTUYECKONW JIETONHUCH, IepexoiHble ¢opMmbl. buoreorpaduueckue: cXoicTBO
paznuuue ¢ayH 1 GpIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTel Yy BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeamochuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBumoKkyiye Cuibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIAa U 3BOJTIOIUH.

JBuxymie cuibl (pakTopbl) 3BOJIOLNUU BUJIOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATUBHASI U3MEHYUBOCTH. [ 10Ny IsIIMOHHBIE BOJIHBI U Apeii( reHoB. M3osus u Murparus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonnud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Boioluu. [IpuMepsl npucrnocodieHuit
y OpraHu3MoB. ApoMop(h03bl U UIMOATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (GOPMBI BHI000pA30BAHUSA:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMel 3BoIOLMK: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMonMy.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anus. AranTUBHas paguanus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukcy, «PopMbl 60pHOLI 3a CylecTBOBaHHE», «EcTecTBEHHBIH 0TOOP»,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MopoAa >KUBOTHBIX», «llomymsmumny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxymue cuibl sBoTIonMKnY, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopbda
3a CYyILIECTBOBaHUEY, «[IpucnocobieHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», « DKOJIOIMUECKOE BUA000pa30BaHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHBIX MPUCTIOCOOIECHUH Yy KUBOTHBIX», MoJieTh «OCHOBHbIE
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIHs «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauus «llepekpéct xpomocom», BiaKHbIE IpenapaThl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIbEB U OKPACKU TEJA).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUION.

Jlaboparopnas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIEHHOCTH OpraHu3dMa ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rMmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOMOLMA. AOUMOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPTraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoinu. HauanpHble Tansl 6uonorndeckoit asontonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM U HX HBOJIOLHUA.
DopMHPOBAHUE OCHOBHBIX IPYII KUBBIX OPTaHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpOTEpO30icKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPHUIICKUH, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE STalbl 3BOJIIOLUU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl Y pacTeHUI U )KUBOTHBIX. [logBneHue, pacuser
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPTAaHU3MOB.

OBojronuUsl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuThe mpeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToibl u3ydeHus anTpornorese3a. CXoAcTBa U pa3ndus 4eI0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH U
ecTeCTBeHHBIN 0TO0p. OOIMEecTBeHHBINM 00pa3 )KU3HU, H3TOTOBJICHUE OPYIUN TPY/a, MBIIIUICHHE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Uenoexk npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMHbld. Haxomaku



MCKOMaeMbIX OCTATKOB, BPEMsl CYILIECTBOBaHHS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINIKME pachl: €BpOTeOouHas (eBpas3wiicKas), HETrpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH IIPEICTaBUTEIICH YEIIOBEYECKUX Pac K YCIOBUAM CyllecTBOBaHUS. EnnHCTBO
yesoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBenne ComHEYHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTka», «lIpokapuornueckas KIeTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOro ueJjoBekay, «JlpeBHelmme moan», «peBHue mroam», «llepssie
COBpPEMEHHBIE JON», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue uenoBeka» (OIOCTbl  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebdia), TeoXpoHoJoruyeckas Tadnuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHUM U )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOIUS OpraHu4Yeckoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAayYHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd MW pas3/iesibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HA3e€MHO-BO3IylLIHas,  I[OYBEHHas,
BHYTPHOpPraHU3MEHHAs!.

Oxonorudeckue ¢akrtopbl. Knaccudukarnus skonoruueckux (pakTopoB: abUOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAXHOCTb. DoTonepuoausM.
[TpucnocoOneHust OpPraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. brongoruveckre puTMbl.

buotnueckne dakropbl. Buapl OMOTHYECKHMX  B3aUMOJACWUCTBUN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaInU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHUKU mnonyasauud. OCHOBHBIE MOKa3aTeNnu MOMYJIALHH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, MpPHUPOCT, Murpauus. JuHaMuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJssaiusl.

JdemoHcTpaumuu:

[Moptpetsi: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkenb.

Tabmumpl u cxemsl: kapta «Ipupogasie 308 3eMuny, «Cpeapl 0OUTaHUS OPraHU3MOB),
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «[lumessie memnm».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CrTpykTypsl  OuoleHo3a:  BHJOBad,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEprud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTelM 3KOCHCTEMBL: OHMoMmacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOperyJsiius, pazpurue. Cykueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiuuBocTH dKocucTeM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aTbHON SKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMHYECKHE ILMKIBI AJIEMEHTOB (YIyiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTUYECKUE TIPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yeraoBeuecTBa. CoxpaHeHue 6MopazHOO0pa3Hsi Kak OCHOBA
ycroiftunBocty Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcamMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumessie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTEMAa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOIO Jiecay, «broleH03 Bogoémay,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEeHHBIE BO3JACUCTBUS Ha TNpUpoay», «Baxkuenmme
UCTOYHMKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl nerpajamuu  nouBy», «llapHukoBblt  3hdexT», «DaKTOPbI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepsn», «O0mmas cTpykrypa ouochepsn», «Pacnpoctpanenue
xu3Hu B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopot a3ora B Ipupoe».

Ob6opynoBanue: MOAeTb-anmINKanus « TunuaHble OMOIIEHO3bIY, repbapuii «PacTutenbHbIe
cooOrmecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO3SMCTBEHHBIX
KyJIbTYp», TepOapuul M KOJUIEKIIMM PACTeHHM M >KUBOTHBIX, MPHHAJICKAIINE K pPa3sHbIM
HKOJIOTHYECKUM TpyIam oxHoro Buna, Kpacuas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero o01ero o0pa3oBaHuUs: JIMYHOCTHBIM, METAMIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pPe3yJbTaTOB OCBOCHHUS Mpeamera «buoiorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIPEEIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OHMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATMYME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JlngHOCTHBIE pe3ysibTaThl OCBOCHHMS TMpeameTa «buoorus» JOCTUraloTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON NEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsSI BHYTPEHHEH MO3UIIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit denepanun, MpUpoOaE U OKPYKaIOIIEH cpelie.

JlugHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTrO npeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OMbITa ACITEIHLHOCTH B TMPOIIECCE peaTn3allii OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOMW ACSITEIHHOCTU MPHU CO3AAHUHN YUCOHBIX IMPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHME Y4YUTHIBAaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSAMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB P 0OCYXJICHUU CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COJICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Inepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHUSX, TPYIIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIICHUE U pa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAueHUs OWOJOTMH B IO3HAHWU 3aKOHOB TMPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoesxx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaauUUsIMU Hapo10B Poccuum;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHHE U peann3alus 3J0pOBOro U 0e30MacHOro o0pasa *KU3HU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHIYATbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YITPOXKAIOIIUX 3OPOBbIO U KU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBHI M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO ESTEIbHOCTb;

UMHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATBHOW AEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK MCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHNUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILLEN CPe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTeil UX pPelIeHUs;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPHUPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIATONPHUSATHBIC KOJIOTHUSCKUE TMOCISACTBHUS MPEIITPUHUMAESMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYIbTYpPHI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATHBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs HAayKu ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKOM KYJIBTYphI KaK CPEICTBA B3aUMOJICHCTBHS
MEXIY JIOJIbMU U NMO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa u OO0IIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUH OMOJIOTMYECKUX 3HAHWU B IEJISAX MOBBIMIEHUS OOIIEH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHATHHON
TPaMOTHOCTH O0yUarouuxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHMSI, HMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS U1l aHaiu3a U OOBSICHEHHS SBIICHUMN
OKPYKAIOIIET0 MHUpa W MPOUCXOIAIMIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OOCHOBAHHBIE
3aKJTFOYCHUST HA OCHOBE HAyYHBIX (DAKTOB W WMEIOMIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKHE 3HAHMS JJs pelieHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBISTH MPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpeamera «bHONIOTHS» BKIIFOYAOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXrnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAYYHBIH (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, HCCIIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAIOIINE
dbopMupoBanre (QPyHKIMOHAIBHON T'PaMOTHOCTH U COIMAIBHOM KOMIIETEHLHUH OO0YYaroIuxcs,
CIOCOOHOCTh o0yJaronmxcs KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIIHHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrpaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENNbHO (POPMYIMpPOBATH U aKTyadU3UpPOBAaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIH30BaTh IPH OCBOSCHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJIEHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHUA, KiIaccuPpUKalUKM, OOOOIIEHUs), PACKPHIBATH CMBICT OHOJOTUYECKUX TMOHSATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMH IMOHSATUSMU);

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JJOTHUECKUE PACCYXACHUS (MHTyKTUBHBIC, IETYKTUBHBIE, TI0 AHATIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYyIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIICHUN B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUUI Pa3HOTO pPoja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHHH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: npoodieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB I103HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BHUBI JACSATEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUIO0TEe3Y €€ peleHus, HAX0IUTh apTryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHU, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATH MOJIYUYEHHbIE B X0JI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpeJlaraTh OPUTHHAIBHBIC TOIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJbl NMPH IOHMCKE U O0TOOpe
Ouosiornueckoi MHPpopMaInK, HeOOXOIUMOM /1JIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TpEeACTaBICHUsS OMOJIOTHMYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJTh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPENCTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAlIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YUAaCTHUKOB JTUAJIOTA WIH TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJEHCTBHS, NOHUMATh HAMEPEHUs
JpYruX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIAWHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATH IIJIaH JEUCTBUM, pacIIpeelsiTh POJIH ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PalbOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHWE B pA3IUYHBIX CHUTYalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBATH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHHI;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IO3UIMH JPYroro YeJI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduyuecKkue s yaeOHoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUI 1O OCBOECHMIO, HMHTEpPHpPETAMd U NIpeoOpa3oBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[IpeameTHbBIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10IKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYyHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIa/l€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
OpraHu3sM, MeTa0oau3M (0OMEH BEIIECTB U ITPEBpallleHUe YHEPTUH ), TOMEOCTa3 (caMOperyJsius),
yYpOBHEBasi  OpraHW3alusi  KMBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (pEmpOIYKIIHS),
HACJEeACTBEHHOCTh, U3MEHYMUBOCTD, POCT U Pa3BUTHE;

yMEHHuE wu3jaraTb OHOJOTHMYECKHE TEOpUu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJibHas JI0TMa MOJeKyJsipHOW Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTeHuil H. U.
Bagunoga), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIa/eTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJOIWU: HAOJIOJCHHE M OIUCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE NOJNYyYEHHBIX PpEe3yJlbTAaTOB, MCIOJB30BAHHBIX HAYUYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOIbl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISATh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IPEBpAILCHHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOIO U JHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCTIeUeHns
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTHM M OMOTEXHOJIOTHH JUIsl palMoHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUe, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHUPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIepKaHUsA, BKIIIOYAIOUIYIO0 ICEBAOHAYYHbIC 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBA
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO IpenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBaTh COiep)KaHue OMOIOTHYECKUX TEPMUHOB M MMOHATHI: B, TIOMYJISIIIHS,
reHooHJ, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (AKTOPHI, HKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJIOrMYecKas mupamMmuaa, ouoreoreHos, ouocdepa;

yMEHHE W3/Iaratb Owosnorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHS SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBiieHMH u myted sBomronuu A. H. CeseprioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJIICHUH, OpraHu3alys W TPOBEICHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HUCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MMPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJIOTHMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX IMKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJYyYECHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTHYECKUX MPOIECCOB U
SBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOWIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU ouonoruu TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJadyH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIIOJHSTH J1a0OpAaTOpHBIE M NPAaKTUYeCKHue padoThl, COOMIOAATH MpaBHUiIa MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh TJIOOAIBHBIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IMCBMEHHBIE M YCTHBIE COOOLIEHUs, 00001mas
Ouonornyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HCTOYHUKOB, T'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
L brooriit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbI M X OpraHu3aius 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOECHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 6 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
5 PasMHOkXeHNE 1 MTHANBUAYAIbHOE 5 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTS U HI3BMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
8 Pesepaiioe Bpews 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 DBOJIIONMOHHAS OWOIOT U 9 1 bubmorexa [JOK
. https://m.edsoo.ru/7f41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 Opra"uusMel U OK aromas cpena 5 1 bubmmorexa [JOK
p PYRATOTIA CPEA https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBL 9 bubmmorexa [JOK
H https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
° C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB IT
OBII] O CTBO CcO O 34 0 95

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N Koanvecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero HU3YYEeHUS
padoTbI padoThbI pecypchl
bu6nmoreka [IOK
1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
5 No 1 «Mcnonbs3oBanue 1 05 bubnuoreka [{OK
pa3IMYHBIX METOOB IIPH https://m.edso0.ru/863e6122
W3y4EHUU OMOJIOTMYECKUX
00BEKTOBY
3 buonorndyeckue CUCTEMBI, 1 bu6nunorexa LIOK
IPOLIECCHI U X M3YYCHHE https://m.edsoo0.ru/863e6564
4 XHUMHUYECKHUM COCTaB KIIETKU. 1 bubnmorexa LIOK
Bopa u MmuHepanbHbIe con https://m.eds00.ru/863e674e
5 benku. Coctas u ctpoeHue 1 bubmmnoreka HOK
0enKoB https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK

KaTaJIMTHYECKOW aKTUBHOCTH
bepMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTajiasbl)»

https://m.eds00.ru/863e6b72



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

bubnunoreka LIOK

! Y TaeBOTEL JimH et https://m.eds00.ru/863e6870
bubnunorexa LIOK
8 Hyieiriobbie khenotsl. AT® https://m.edsoo.ru/863e6d5c
9 Uctopus u MmeToabl U3ydeHUs bubmuorexa [JOK
kiaetku. Kinerounas reopus https://m.edso00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucrema
CrpoeHnue 3yKapuoTHYECKON
kieTku. JlabopaTopHas padorta No
2 «3ydeHune cTpoeHUsI KIETOK Bbu6moreka [JOK
11 pacTeHui, KUBOTHBIX, IPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edso0o.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bubmmoreka IIOK
12 (OMEH BEIECTR Hillt MCTabOH3M https://m.eds00.ru/863e766¢
bubnmorexa LIOK
13 dorocrTes. XemocHres https://m.edso00.ru/863e7c98
14 OHepreTuyeckuii 0OMeH Bubmmorexa HOK
https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubnuoreka [IOK

((Ha6J'IIO,[[CHI/IC MHUTO34a B KJICTKax
KOHYHMKA KOPCIIKa JIyKa Ha
TOTOBBIX MUKPOIIPCIIapaTax»

https://m.edsoo0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Buocunres 0enka. Peakuus

bubnunoreka LIOK

16 MaTPUYHOTO CHHTE3a https://m.edso00.ru/863e796e
17 Tpaucnsus — OuocunTe3 Oenka bubmmorexa LIOK
https://m.edso00.ru/863e796e
18 Hexierounsie popmbI )KU3HU — bubmuorexa [JOK
BUPYCHI https://m.edso00.ru/863e7540
DopMbI pa3MHOKEHUS bubmmorexa LIOK
19 https://m.edso00.ru/863e81b6
OPTAHIMOB https://m.edsoo.ru/863e831e
. bubnunoreka LIOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
MTOJIOBBIX KJICTOK.
21 OmnonotBopenue. Jlaboparopuas 05 bubmmoreka [JOK
pabota Ne 4 «M3yuenue https://m.edso00.ru/863e81b6
CTPOCHHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpETapaTax»
29 NunuBuyansHOE pa3BUTHE bubnmorexa LIOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HaCJIe,I[CTBeHHOgFKI/I u bubmmorexa LIOK
https://m.eds00.ru/863e862
W3MEHYHUBOCTH
3aKOHOMEPHOCTH HaCJICAOBAHUS
24 HpI/ISHaKO]I:. MOHorH6pI/iLHoe bubamoreta LIOK
https://m.eds00.ru/863e8878
CKpELIUBaHUE
JurubpunHoe ckpeniyBaHue. Butmorexa LIOK
25 3aK0H HE3aBUCHUMOTO

HaCJICOJOBaHUA ITPU3HAKOB

https://m.edso0.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

26

27

CueruieHHOE HacJIe1I0BaHUE
npu3HakoB. JlabopaTopHas
paborta Ne 5 «3yuenue
pe3ysIbTaTOB MOHOTHOPUIHOTO H
JTUTUOPUIHOTO CKPEIIUBAHUS Y
Jp030(hUIIBI HA TOTOBBIX
MHUKpOIpernapaTax»

I'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

0.5

bub6nmoreka [IOK
https://m.edso0.ru/863e8c60

bu6nmoreka [IOK
https://m.eds00.ru/863e8c60

28

29

30

M3MeHYnBOCTS.
Henacnencrsennas
U3MeHYnBOCTh. JJaboparopHast
pabota Ne 6. 3yuenue

MO (PHUKALTMOHHON
U3MEHYUBOCTH, IOCTPOCHUE
BapUAIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnenctBenHast U3MEHYMBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MyTanuil y 1po30Quiisl
Ha TOTOBBIX MUKPOITpEapaTax»

I'eneTnka yemoBeka

0.5

0.5

bubnuoreka [{OK
https://m.edso0.ru/863e8efe

bubnmorexa [IOK
https://m.edso0.ru/863e8efe

bubnmorexa LIOK
https://m.eds00.ru/863e8d78

31

Peseprubriit ypok. O60011eHIE TIO
TeMe «HaciencTBeHHOCTE U
U3MEHYUBOCTH OPTaHU3MOB)

32

Cenekius Kak HayKa M TIPOIiecc

but6mmoreka [IOK
https://m.eds00.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

33 MeToabl U TOCTHXKCHHUS 1 bubnunoreka LIOK
CEIIEKIIUU PACTEHUI U )KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus Kak orpacib 1 Bu6mmoteka [JOK
IPOM3BOJICTBA https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
. Tema ypoka Beero Kounrpoubusie IIpakruueckue nsysenus oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1 bubamorexa LOK
https://m.edso0.ru/863ea20e
5 Hcropus pazsurus 1 bubnmnorexka HOK
HPE/ICTaBICHUN 00 YBOIIOLUH https://m.eds00.ru/863e9570
3 MUKpPO3BOIIOIUS 1 bubmmorexa LOK
https://m.eds00.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIIH.
4 ﬂiﬁopjTOpHI;H paboTta Jill'g 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEeHHE BUOB 1O
MOP(}OIOrHUECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JIeMEHTapHbIe 1 bubmuoreka [JOK
(aKTOpBI) IBOIIOIHN https://m.edso0.ru/863e9da4
6 EctectBeHHbI 0TOOD U €ro 1 bubnmnorexka HOK
bopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbTath! 3BOMIIOLINN:
PUCTIOCOOTIEHHOCTh OPTaHU3MOB
A BUIO00Opa3oOBaHUE.
7 Ha60paToI;Ha51 pabota Ne 2 1 0.5 bubmmoreia HOK

«Onucanue NpuUcrocoOIeHHOCTH
opraHu3Ma 1 €€ OTHOCUTEIIbHOTO
XapakTepa»

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hanpasnenus u nmytu

bu6nuoreka [IOK

8 MaKpO3BOJIIOIHU https://m.edso0.ru/863e9cle
9 HeobOparumocTs 3BOMIONINN
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3yYCHHS
1 ['unore3bl NpoOUCX0XKAEHUS KU3HU bubmumoreka [IOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 Pa3BuTue )u3Hu Ha 3emiie 1o bubnuorexa [JOK
9paM H IepHoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITBI YBOJIOIIH
pPacTUTEIBHOTO U 5KHBOTHOTO
mupa. [Ipaktuaeckas padora No 1 bubnmnoreka HOK
13 0.5
«3yueHne UCKOTaeMbIX OCTATKOB https://m.edso0.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJITIEKIIHSIX »
14 CoBpeMeHHas cucTema bubmuotexa [JOK
OpPraHUYeCcKOTO MUpa https://m.edso00.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKA bubmuotexa [JOK
(aHTpOTIOreHE3) https://m.edso0.ru/863eac2c
16 JBwxyuue cuibl ((hakTopsl) bubmuoreka [JOK
aHTpOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOIOIAU
YeJoBeKa
18 YenoBeueckue packl U NPUPOIHbBIE bu6mmoreka [JOK

ajgarnTanyuy 4€JI0BCKa

https://m.edsoo.ru/863eaeca?2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

PesepBHelil ypok. O600IEHHE 10

19 TeMe «BO3HHKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl obuTanus u bubnmoreka [JOK
9KOJIOTHYECKHE (GaKTOPbI https://m.edsoo.ru/863eafec
AlGuotnueckue GakToOpHbI.
JlaGopaTtopnast pabota Ne 3.
«Mopdonoruyeckue 0COOEHHOCTH
22 paCTngﬁ U3 Pa3HBIX MECT 0.5 bubmmorexa LIOK
https://m.edso0.ru/863eb10e
obutanusny. JlabopaTopHas padbora
Neo 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay
23 buoTtndeckue hakTops bubmmorexa LOK
https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomynsiuuu. [Ipaktuueckas padbora
24 Ne 2 «[Toacuér TuroTHOCTH 0.5
TIOTTYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHun»
o5 Coo01iecTBa OpraHu3MoOB — bubmuoreka [JOK
OnoIeHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubmmorexa [JOK
(9KOCHCTEMBI) https://m.edso00.ru/863eb46a
97 OcCHOBHBIE TIOKA3aTeNn bubnuotexa [JOK

IKOCHUCTEMBIL. DKOJOTHUECKHE

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

nupaMuibl. CBONWCTBA IKOCUCTEM.

Cyxkueccus

28 [TpupogHbIE 3KOCUCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI

30 buocdepa — riobanpHas 1 bubmuorexa [JOK
HKOCHCTEMA 3eMIIH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bu6nuoreka [IOK
orochepsr https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1

33 Cocy1iecTBoBaHUE TPUPOBI U 1 bu6nuoreka [IOK
4eJI0BEYeCTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUYECKHE CHCTEMbD»

OBIIEE KOJIMYECTBO YACOB I1O 34 95

[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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