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o0pazoBaHus Mo npeaMery «buosaorusy 0a30BbIi YPOBEHbD.

2023 r.



HHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
ompeeeHs] MOIX00B K (HOPMHUPOBAHUIO COACPKaHUS YIeOHOTO TMpeaMeTa
«buonoruss» coctaBwiIM: KoHUenTyaibHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH I1I€JIeil, cojaepxaHusi, pe3yJIbTaTOB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBHIITYCKHUKOB, MTOJOXKEHUS 00 00IMNX EsIX U
MPUHINNAX, XAPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obOpasoBanus B Poccuiickoit ®enepammu, a TakXKe TMOJOXKEHUS O
cnenupuke OUOIOTUH, €€ 3HAYCHUHU B MO3HAHUM KUBOUW MPUPOJIBI U 00ECIICUEHUN
CYILIECTBOBAHMS dYeJioBeuecKoro oOmiecTBa. CoriacHO Ha3BaHHBIM ITOJOKEHUSM,
OTpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ha€T MNpPEACTaBICHUE O MesIX, 00 oOuen
cTpaTerud OOy4eHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIUXCSA CPEACTBAMHU
yueOHOrO Tmpeamera «buonorus», omnpeaenser o0sA3aTeNbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpelesieHne Mo pa3denaM ¢ Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuaia ¢ y4eTom
MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBsI3€d, JIOTHKH 00pa30BaTEILHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmXCsl.

B nporpamme 1o OWONOTMM TakKe€ YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pPe3yJibTaTaMm
oOyueHuss B (POPMHpPOBAHWMU OCHOBHBIX BHJOB Yy4eOHO-MIO3HABATEIHHOM
NEeATeIbHOCTU/YUeOHbIX JEeUCTBUN OOyYarolmUXCsd MO OCBOCHMIO COJICpPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHUsl.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbIl YPOBEHb) peaqnu30BaH
NPUHIIMI TPEEMCTBEHHOCTH B HM3Yy4YCHHHM OuWoOJIoTWH, Oyiarojaps 4eMy B HeEl
MPOCMATPUBACTCS  HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMuUpOBaHHEM  €CTECTBEHHO-HAy4HOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, SIKOJOTMYECKOTO MBIIICHUS, TPEACTABICHUN O 3J0POBOM
oOpase >XU3HU U OEpeKHBIM OTHOIICHHEM K OKPYXKAIOIIEH TPHPOAHOU cpene.
[ToaToMy Hapsmy ¢ U3yd4eHHEM OOIIEeOMOIOTMYECKUX TEOPU, a TAaK)Ke 3HAHUU O
CTPOEHHUH KUBBIX CUCTEM PA3HOTO PaHTa M CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOIIECCOB B MPOTrpaMMme Mo OMOJIOTHUU YJIeJICHO BHUMaHUE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUH B ITOBCEIHEBHOMN JKU3HU JIJIS PEIICHUS MPUKIIAIHBIX 3a71a4, B
TOM 4YHCJE: TPO(HUIAKTHKYA HACIIEICTBEHHBIX 3a00JICBaHUI YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS AKOJIOTUYECKHU
[[eJecCO00pa3HOro TMOBEJAEHUSI B OKPYXKAIOIIEH MNPUPOJHOM cpene, aHalu3a
BJIUSIHUS XO3SMCTBEHHOM AESATENBHOCTH YEJIOBEKAa HAa COCTOSHUE NPUPOAHBIX U
UCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIATHON HAMIPaBICHHOCTH
yaeOHOrO mpeaMera «bromorusy mpoarKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHHUS



YCIIOBUM JUIsl pEIIEHUs] OJTHOM U3 aKTyaJIbHbIX 3a/1au IIKOJIBHOTO OMOJIOTMYECKOTro
oOpa3oBaHMs, KOTOpas Tpennoyiaraetr (GopMupoBaHHE Yy  OOyUYaOIIUXCS
CHOCOOHOCTH aJalTHPOBAThCS K H3MEHEHUSM JHHAMHYHO Pa3BUBAIOILIETOCH
COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpemHero oOIEro OOpa30BaHUS 3aHUMAET BAXHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHHE Y OOYUYAIOIMIMXCS TMPEICTABICHUN O
HAy4YHOU KapTHUHE MHpa, paclIUpsieT ¥ 0000UIaeT 3HAHUS O KUBOU MpuUpoje, e€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMM U SBOJIOLUU, CO3AAET
YCIIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOW  TPHUPOABI,  (QOpMHpPOBaHUS
(PyHKUIHMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOr0 M 0Oe3zomacHoro oOpasa
KHU3HHU, SKOJIOTMYECKOIO MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K >KUBOM MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre GMOJIOTUS UMEET TaKXKe JJIsl PELIEHUS] BOCIUTATEIbHBIX U
pa3BUBAKOIIMX  337a4  CpeAHero  obmiero  oOpa3oBaHusA,  COLMAIM3ALUU
oOyuaronuxcs. M3yuenue Ouosioruu odecrneurnBaeT yciaoBus s (GOpMHUPOBAHUSA
UHTEIUIEKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTETpallMd OMOJOTUYECKUX 3HAHUU C
MPECTaBICHUSIMHA U3 JPYTHX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHUH
u reorpa¢uu. Ha3BaHHbIE MOJOXEHUA O TNMPEJHA3HAYEHUU YYEOHOTO NpeaMera
«buonorus» cocTaBUIM OCHOBY [UIsl OINpPEAENCHHS TMOIXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COJAEpXKaHMs, MPEACTaBIEHHOT0 B IporpamMme 1o
Ouonoruu.

Ot6o0p coxaepkanus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYUIECTBIEH € TMO3MIMI KyJIbTypOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUU C
KOTOpPBIM OOydaromuecss MOJDKHBI OCBOWTH 3HAHUS M YMEHUWsS, 3HAYMMBIE JIJIs
(GopMupoBaHus o0OmIed KyJIbTYphl, ONpPEICISAIONIME aJeKBaTHOE IOBEACHHE
YeJIOBeKa B OKPYJKaloIlel MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUecKol aestenbHOCTH. Oco00oe MECTO B 3TOH CHUCTEME 3HaHMA
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CIIYKaT OCHOBOU it (hOPMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHM3aIUH
OMOI0rHYecKoro oopa3zoBaHusl.

CTpyKTypupOBaHUE COJEpKaHUsS Yy4yeOHOro Marepuaia B MpOrpaMMme II0
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYECHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alUU U
ABOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BbIJICNICHBI CIEAYIOIINE CoJlepKaTenbHble MuHuU: «bronorus kak Hayka. MeTosl
Hay4yHOro mo3HaHus», «KneTka kak Omonormyeckas cucrema», «OpraHusM Kak



Ouonoruyeckas cucremMa», «CucreMa U MHOrooOpasue OpraHM4ecKOro MHpay,
«IBOJIONMS KUBON MPUPOIB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

[enp n3yuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHHE  OOYyYaIOUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ NPHOOPETCHHE yMEHUM
WCITOJIB30BaTh ATH 3HAHMS Ui TPAMOTHBIX JEUCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOM MPUPOJIBI U PEHICHUS PA3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JocTtuxenue uenu uzydeHus ydeOHoro npeamera «buonorus» Ha 06a30BoM
YpOBHE 00€CTIeUnBaETCS PEIICHUEM CIEAYIOUINX 3a/1a4:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl 3HAHHU O OHOJIOTMYECKUX TEOPHSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiIaxX, CIyXalluX OCHOBOU
JUist (POPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allMU, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAaHUAX B OMOIOTHH;

dbopmupoBaHUEe Yy OOY4YarOIIUXCSl IMO3HABATENbHBIX, WHTEIJICKTYaJbHbIX U
TBOPUECKUX CIOCOOHOCTEW B MpOIIECCE aHalu3a JIaHHBIX O MyTSX pPa3BUTHA B
OMOJIOTUM HAyYHBIX B3TJISAO0B, MJIEW M TOAXOJOB K M3YYCHHIO KUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpraHU3alluy;

CTaHOBJICHHE Yy oOydaromuxcsi oOweld KylbTyphl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITHh U OIICHUBATH SIBICHUS OKPYXKAIOIIETO
MHUpa JKUBOW MPUPOJLI HA OCHOBAaHUW 3HAHMM M ONBITA, MOJYYCHHBIX MPH
U3Yy4eHUH OHUOJIOTHH;

dbopmupoBaHue y OOy4YalOUIMXCS YMEHUW WJUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUM B TPAKTUUECKON MAESATETbHOCTH 4YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHNE YOEKIEHHOCTH B BO3MOXXHOCTU TTO3HAHUS UYEJIOBEKOM >KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIISHUS K HEH, COOTIOICHHUS dTHYSCKUX
HOPM MPHU MPOBEJICHUHN OMOJIOTMYECKUX UCCIETOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUW [IJIs1 TOBBIMIEHUS YPOBHS
AKOJIOTMYECKON KYJIbTYpHI, 151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUN B TTOBCEHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUM CBOEH JIESITEIBHOCTH 110 OTHOLICHUIO K OKPYKAIOIIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME M COOJIOJIEHUE Mep MNPOPUIAKTUKA
3a00s1eBaHUM.

B cucreme cpemnero obOmero obOpasoBanusi «buwonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJISETCS OOS3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOMSIIUM B
cocTaB mpeaMeTHon o0nacTu «EcTecTBeHHO-HAYUHBIE TPEIMETHD).



Jnst u3ydeHnus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
orBoauTCs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Henemo), B 11 xmacce — 34
gaca (1 gac B Henelo).



COIEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JAPYTUMH €CTECTBEHHBIMH HayKamH, Quiioco]uen, STUKOM, SCTETUKONW U MPaBOM.
Pons Ouonoruu B (HOpMUPOBAHUM COBPEMEHHOM HAyYHOM KapTHUHBI MHpa.
Cucrema OMOJIOTMYECKUX HaYK.

MeTobl TO3HAHMS KUBOM MPUPOBI (HAOTIOEHUE, SKCIIEPUMEHT, OMMCaHNE,
U3MEpeHue, KilacCu(pUKalus, MOJCIUPOBaHUE, CTAaTUCTHUYECKas oOpaboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlaGopaTopHblie U IPpaKTHYeCKUe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOJOB TMpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3aIHA.

JKusbie cucTembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouosnoruu. Orianane
YKUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPO/IBI.

CpoiicTBa OMOCHCTEM U X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlliid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIA, IMOMYJSLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUIT ), OnoCepHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3alUN
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb Mojekyisl JJTHK.

Tema 3. XuMH4eCKHii COCTAB U CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XUMHUYECKHUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BewecTB B kieTtke. [logaep:kanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYJibl (TIEpBUYHASl, BTOPUYHAs, TPETUYHAA W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMcCTBa OenkoB. buonornueckue
byHKIIUU OCIKOB.



®epmeHTsl — Ouonoruyeckue Karanuzatopel. CTpoeHue  ¢epmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenuguaHoctb. KodepmeHntsl. ButaMuHbL.
O1nrunst epMEHTOB OT HEOPTaHUYECKUX KaTaan3aTOPOB.

VYrineBoael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Ae30KCHprO03a),
aucaxapuibpl  (caxaposa, JlakTo3a) W Ioducaxapuabl  (Kpaxmalsl, TJIMKOTEH,
1eJUII0I103a). bruonorndeckue GyHKIMHA YTIIEBOJOB.

Jlunuael:  Tpurnuuepuasl, ¢dochomunuabl, crepounbl. [ 'uapoduibHO-
rupodobHbie  cBoiicTBa. buomornueckue QynHkuuu gunugoB. CpaBHEHHE
YTJIEBOJ0B, OETIKOB U JIMIUIOB KaK UCTOYHUKOB 3HEPTHUHU.

Hyxnennoseie xucmotel: JHK wn PHK. Hykneornasr — wmoHOMEpSI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buasr PHK. AT®: ctpoenne u GhyHKIUN.

[{uTosnorus — Hayka o kieTke. KilerouHast Teopust — npumep B3anMOIEHCTBUS
uael U paKkToOB B HAYYHOM MO3HAHUU. METO/ bl U3YUYEHHUS KIETKU.

Knerka kak wuenoctHass >xuBas cucrema. OOmme MNpU3HAKA — KIIETOK:
3aMKHyTas HapyxHas meMOpana, Mosekyybl JIHK kak renermueckuid ammapar,
CUCTEMa CUHTe3a OenKa.

Tunsl KIETOK: JyKapuoTHueckas M mpokapuoTuueckas. OcoOEHHOCTH
CTpOEHHUs MpokKapuoThyeckor kieTku. Kierounas crtenka Oakrepuii. CTpoeHue
AYKAPUOTUYECKON KIETKA. (OCHOBHBIE OTJWYUS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
¢bynknuu. [Tnazmarnueckas meMmOpana, e€ cBoiicTBa u ¢pynkuuu. [{uronnazma u eé
opranouipl. OpHomemOpaHHble opraHouasl kietku: OIIC, ammapart ['ombmxw,
mn30coMbl.  [IoyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHAPHUH, IUIACTHABL
[IpoucxoxneHne MHUTOXOHIpUN U 1acTun. Buasl mmactua. HememOpanubie
OpraHouAbl KIETKU: pPHOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOIHU, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMIO0B KIETKU. BKiroueHus.

Anpo — perynaropHblil neHTp kiaeTku. CTpoeHue siapa: siaepHas 000s104Ka,
KapHOIlIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammel:  «Pacripenenenue XUMHUYECKUMX DJJEMEHTOB B HEXKHMBOHU
npupone», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOJIEN.

Tabmumpr u cxemsl: «llepuonnyeckass TabauIla XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJibl BOJIb», «buocunTes 6enkay, «CTpoeHre MOJIEKyIbl OeIKa,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CTpoeHne mMonekybl



AT®», «CtpoeHne 2yKapHuOTUYECKON KIIETKN», « CTPOCHUE KUBOTHOU KIIETKW»,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHHMEe NPOKAPUOTHYECKOM KIIETKU»,
«CtpoeHue sipa KIEeTKN», « Y TIeBOAbD, «JIMIuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYJIOBaHHME MJii MPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKpOMNpenaparbl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble 1 NPaKTH4YeCKUe padoThI:

JlaGopatopHas pabora Ne 1. «/3ydeHme KaTaIMTHYECKOW AKTHBHOCTH
dbepMeHTOB (Ha TPUMEPE aMIIIa3hl UM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «V3yueHue CTpOEHHs KIETOK pPACTCHUH,
KUBOTHBIX U OaKTepuUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOMIpemnaparax M HX
OTIMCAHUE».

Tema 4. 7ZKuzHenesATeJJbHOCTb KJIETKH.

OOMeH BenlecTB, Ui MeTaboau3M. AccuMIIISIIUS (TJIaCTUYECKUH 0OMEH) U
TUCCUMWISIIUSA (PHEPreTUuecKuidi oOMEH) — JIBE€ CTOPOHBI €IUHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUSI BEIIECTB W HHEPIMU B TMOHUMAaHUU
MeTabou3Ma.

Tunel oOMeHa BeriecTB: aBTOTPO(HBIN U rerepoTpodHbiii. Ponb hpepmenTon
B 0OMEHE BEIIECTB U IPEBPAIICHUN SHEPTUU B KJIETKE.

®ortocunte3. CBeroBas u TemHoOBass (a3el QorocuHTe3a. Peakuuun
dboTocunTeza. DPpdekTuBHOCTh (HOTOCMHTE3a. 3HAUCHUE (POTOCHMHTE3a JJIsl KU3HU
Ha 3emuie. BausiHue ycnoBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUS €T0
IPOJYKTUBHOCTU y KYJIbTYPHBIX PACTEHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOINe OakTepuu. 3HaUYeHUE XEMOCHHTe3a st
KU3HU Ha 3eMUIE.

DHepreTuueckuii oOMeH B KJeTKe. PacliernieHue BelecTB, BbIACICHUE U
AKKyMYJUPOBAHHE DSHEPrUM B KJIETKE. OJTambl DSHEPreTHYECKOro OOMeHa.
I'mukomus. bpoxenune u ero Buabl. KUCIOpPOIHOE OKUCIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakiuu MartpuuHoro cuHre3a. ['enHernueckas wuHdpopmamms u JIHK.
Peanuzanus renerwdyeckodt wHGOpManuu B KIETKE. [ €HETHUECKH KO M €ro
cBoiictBa. Tpanckpurus — marpuunbiii cuate3 PHK. Tpancnsuus — 6uocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHUCIOT. Pons pubocom B
OouocunTtese Oenka.

Hexnerounsie ¢hopmbl )Ku3HU — BUpYCHI. MicTopust oTkpbiTus BupycoB (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M KU3HEHHOTO IMKJIa BUPYCOB.
bakrepnodaru. bonesnn pacTeHmil, >XUBOTHBIX ¥ YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmyHonedunura denoseka (BUY) — Bozoynurens CIT/Ia.



OOpatHast ~ TpaHCKpuIlus, peBepraza W uHTerpaza.  lIpodunakruxa
pacripoCcTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbros, . . UBanosckuii, K. A. Tumupsizes.

Tabmuubr 1 cxembl: «Tumbl mutaHus», «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepreTrueckuid oOMen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckuii Koy,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM mukia Bupyca CIIN/la,
0aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JHK u Tpanckpumius»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojaelb cTpykTypsl JJHK.

Tema 5. Pa3MmHoKeHHe M MHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

KiieTouHbIil 1UKII, WM >KU3HEHHBIM LUK KiIeTku. MuTepdaza u MuTOS.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permnmkanus — peakuuss MaTpUYHOrO
cunteza JIHK. Crpoenune xpomocomM. XpOMOCOMHBIH HAbOp — KapUOTHII.
JIMTIon eI~ W TalJIOWJHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMaTHJbI.
[utonmornyeckne OCHOBbI PA3MHOXKEHUS M  HMHAWUBUAYAIBHOTO  PAa3BUTHS
OpraHU3MOB.

Henenne knetku — muto3. Cragum murtosza. [lporeccsl, mpoucxonsiiye Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — alloNTOo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunpl 6ecnonoro
pa3MHOXXEHUS: JIeJICHUE HAJIBOE, IIOYKOBaHUE OJHO- W MHOTOKJIETOYHBIX,
crnopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHUE. MICKycCTBEHHOE KJIOHHMPOBAHUE
OpraHu3MOB, €0 3HAYEHHUE JIJIs1 CEJIEKIINU.

[TosoBOE pa3MHOKEHUE, €T0 OTINYHSI OT OECIOJIOTO.

Meiio3. Cranuun meio3a. Ilpouecchl, Npoucxondine Ha CTaauax Meio3a.
[ToBenenne xpomocoM B wmeiosze. Kpoccunroep. buonorndeckuii CMbICT U
3HAYCHHUE MEHO03a.

["ameTorenes — mporecc 0Opa30BaHUS TOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIETOK — TraMmeT (CIepMaTo30uj, SUIEKIEeTKa) — CIIepMAaTOr€HEe3 U OBOTEHES.
OcoOEHHOCTH CTPOEHUS SIMIIEKJIETOK U CcrnepMaro3ougoB. OIJI010TBOPEHHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOreHEe3). OMOpPHOHAIbHOE  pa3BHUTHE
(amOpuorenes). Ortanbl SMOPHOHATBHOTO PA3BUTHUS y MO3BOHOYHBIX JKHBOTHBIX:
npoOyieHne, racTpyismus, opraHorere3. [locTaomMOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL: MPAMOE, HENpsiMoe (JIMUYUHOYHOE). BiusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INU Pa3BUTHUSL.

JlemoHcTpanum:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOKEHHUS OpPraHU3MOBY, «J[BolHOE
OIUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOKEHUE
pactenuity, «J/lenenue xkneTtku Oaktepuil», «CTpOEHHE TMOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounwiii nukn», «Pemmmkanus JTHK», «Mwutosy,
«Menosz», «lIpsmoe u HenpsaMoe pa3BuTue», «l'aMeToreHes y MICKONUTAIOMINX U
4eJI0BEeKa», « OCHOBHBIE CTAIMM OHTOTECHE3A.

O6opynoBanue: MHKPOCKOII, MHUKpPOIIPEIapaThl «CrnepMato3ouibl
MJIEKOIIUTAIOLIET0», «SIHIIeKIeTKa MIIEKOMUTAOMEro», «KapuokuHe3 B KIIETKax
KOpEUIKa JIyKa», MarHuTHAas MOJEJb-allUINKauus «/leneHne KIeTKW», MOJAEINb
JTHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHbie M NpaKTH4YeCKHe PadoThI:

JlaGopatopuas pabora Ne 3. «HaOmrogeHme MuTO3a B KJICTKAaX KOHYMKA
KOpEUIKa JTyKa Ha TOTOBBIX MUKpOMpenaparaxj».

JlaGoparopHas pabdora Ne 4., «V3ydeHue CTPOCHHUS IIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacjieACTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamet u 3agaum reHeTnku. Ictopus pa3BUTHs T€HETUKU. POJIb IMTOIOTHH
U SMOpHOJIOTUM B CTAaHOBJIEHWU TE€HETUKU. BKiaj poccuilckux u 3apyOesKHbBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUku (THOpPUI0IOTHYECKUH,
HUTOT€HETUYECKUI, MOJEKYISIpHO-TeHETUYeCKHil). (OCHOBHBIE T€HETUUYECKHE
noHsATUs. [ eHeTnueckas CHMBOJIMKA, UCIIOJIb3YEMas B CXEMaX CKPELIMBAHUIA.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIIEHHBIE . MeHenem.
MoHorubpuHoe CKpellMBaHuEe. 3aKOH €IUHOO0Opa3us THOPHUAOB IEPBOTrO
nokosieHusi. [IpaBuimo JOMUHMpPOBaHMS. 3aKOH pACHICIJICHUS  IPU3HAKOB.
I'unioresa yucrorsl ramet. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpeuiMBaHue. 3aKOH  HE3aBUCHMOTO  HACEJOBaHUS
Mpu3HakoB.  [luToreHeTHYEeCKWEe  OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHUSI.
AHanuzupyrouiee ckpenmpanue. Mcnoap30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHUIIA OCOOH.

CueruieHHOe  HacliejoBaHWe Tpu3HakoB. PabGora T. Moprana 10
CLICTUICHHOMY HAacJI€JOBaHUIO reHOB. HapylieHue cuemnyieHusi TeHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHSI HACIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.



['eneTuka nosia. XpoOMOCOMHOE OIpeAeseHue 1mona. AyTOCOMBbI U IOJOBBIE
XpoMOcOMBI. ['omMoramernsle M TrereporaMeTHble OpraHusMsl. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBCHHAS.
Ponp  cpempl B HEHACNEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKALUOHHON N3MEHUYUBOCTU. BapualmoHHbIN psiJl U BapHallMOHHASI KPUBAd.
Hopma peakunun npusHaka. KoamdyecTBEeHHbIE W KAaUECTBEHHbBIE INMPU3HAKU U UX
HOpMa peakimu. CBoMCTBAa MOIU(PUKAIIMOHHON H3MEHYUBOCTH.

HacnencTBennasi, WiM TEHOTHUIHYECKAs, HW3MEHUYMBOCTh. KoMmOWHATHBHAas
M3MEHYMBOCTh. Meilo3 © MOoJOBOM TpoLecc — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTalnoHHast ”3MeHYMBOCTh. Knaccudukanus MyTaluii: TeHHBbIE,
XpOMOCOMHbIE, FTeHOMHBbIE. YacToTa U MpU4YMHBI MyTauuid. MyTareHHble (GaKkToOphbI.
3aKOH rOMOJIOTHYECKUX PSAOB B HAacHeACTBEHHOM n3MeHunBocTy H. M. BaBuiiosa.

BuesinepHas HacIeICTBEHHOCTh U U3MEHYUBOCTD.

['enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI T'€HETUKH
YeJioBeKa: TeHeaIOrnYeCKuid, OJIM3HELOBbIM, IUTOr€HETUUYECKUM, OMOXUMUYECKUH,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHnHoe ONpEACICHUE TEHOTHUIA!
ITIOJTHOTEHOMHOE CEKBEHWPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOLIBIO
[II1P-ananu3a. HacneacTBeHnbsle 3a00cBaHMS YCIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEICTBEHHON NpeapacloiokKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne u reHepatuBHble MyTauud. CTBOJIOBbIE KIETKH. [IpuHIMIIEBI
310pOBOro 00pa3a >KU3HHU, AMArHOCTUKH, MPO(UIAKTUKHN U JICUEHUS] TeHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUUeCKOe KOHCYJbTUPOBAHUE. 3HAUYCHHE MEIUITMHCKOM
TEHETHUKH B MIPEIOTBPALLEHUH U JICUEHUU T€HETUUECKUX 3a00JIEBaHUH YeIOBEKa.

JlemoncTpanum:

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

Tabmuet u cxembl:  «MoOHOTHMOpHUIHOE  CKpENIMBAaHHUE H  €ro
LIUTOTC€HETUYECKAST OCHOBa», «3aKOH pACIICIUIEHUS W €ro LUTOTCHETHYECKas
OCHOBa», «3aKOH YHUCTOTBI TameT», «urubpuinoe ckpenmBaHue,
«lluTonornyeckue  OCHOBBI  AUTHMOPUAHOTO  CKpeuIuBaHus»,  «Meios3y,
«B3auMonencTBue ajueNbHBIX TI'EHOB», «l'€HEeTMYeCKHEe KapThl PACTECHH,
KUBOTHBIX M 4eJIOBEKa», «l'eHeTmka momna», «3aKOHOMEPHOCTH HACJIEIOBAHMS,
CUEIUIEHHOrO0 ¢ Tmojom», «Kapuotunbel uyenoBeka W JKUBOTHBIX», «Buuel
M3MEHYUBOCTHY», «MoaudukannoHHas H3MEHUMBOCTHY», «HacnemoBanue pesyc-
dakTopay, «I'eHeTHKa rpymni KpoBu», « MyTallnoOHHAsT ©3MEHYUBOCTH.

OOopynoBanue: MOAENH-aNIIMKALMA «MOHOTHOPUIHOE CKpPELIUBAHKEY,
«Hemonnoe nomunupoBanue», «JurubpugHoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapar «/lpozoduna» (Hopma, MyTanuu
(OpMBI KPBUIBEB U OKPACKH TeJa), Tepoapuii «['opox moceBHO».

JlaGopaTopHble U NPAKTHYeCKHE PA0OTHI:

JlabGopaTopuas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JIUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIbI HA TOTOBBIX MUKpPOIIpETapaTaxy.

JlabopaTtopHas padota Ne 6. «3ydyenune moaudukalmoOHHOW U3MEHUYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO Ps/Ia ¥ BApUALIMOHHOW KPUBOIN».

JlabopartopHas pabota Ne 7. «AHanu3 MyTauuid y 1po30(uisl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktueckass pabora Ne 2. «CocTaBieHHE H aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHKALUS.
Yuenue H. W. BaBunoBa 0 I1eHTpax TMPOUCXOXKICHUS U  MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. L[eHTpbl MpOUCXOXKIAEHUS ITOMAIIHUX >KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpeMeHHbIE METObI CeNeKINU. MacCoBBI U MHAMBUIYAIbHBINA OTOOPHI B
CEJIEKIMN pacTeHUuil M >KUBOTHBIX. OILIEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
CKpelirBaHue — uHOpuauHr. Yucras nuHusa. CKpelmMBaHHE YHUCTBIX JIMHUI.
I'ereposuc, unu rubpuaHas cuia. HepoacTBEHHOE CKpelMBaHUE — ayTOPHIMHT.
Otpanénnas rtubOpuamzauus U €€ ycnexu. VICKyCCTBEHHBI MyTareHes H
NOJIyYEHHE TNOJIUIIONIOB. JIOCTM)KEHMSI CENEKUWH pAaCTeHUH, J>KUBOTHBIX H
MHUKPOOPTaHU3MOB.

bHoTexHOJIOTH Kak OTpacib MPOU3BOJACTBA. I'€HHAsT WH)KEHEpHUS. OTalbl
co3ganusi pexomOuHanTHOM JIHK w Tpancrennbix opranusmoB. KierouHas
unxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHE PACTEHHM.
KitoHupoBaHue BBICOKONPOAYKTHBHBIX CEIbCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okosornueckue W dTthueckue  mpobiembl. MO —  TeHeTHuYecKH
MOIU(UITMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuiel u cxembl: Kapta «LIeHTpBI TPOMCXOXIECHHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHui», «Ilopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanénnas ruopuausanusy, «Padorsl akagemuka M. ®@. MiBanoBay,
«ITomumnonausy, «OO0bEKTHl OHOTEXHOJIOTUM», «KIIEeTOYHBIE KYJIbTYpPhl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue u epeHoc reHoB, XpOMOCOMY.

O6opyaoBaHue: MyJISKU TUIOI0B U KOPHETIO0B TUKUX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHuil, repoapuiit «CeabCKOX03SIICTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpaKTH4YeCKue padoThI:

Okckypeusi «OCHOBHBIE METOAbI M JIOCTHIKEHHS CEJIEKIIMU pPACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATETILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SAHCTBO, J1abOpaTOpHio
arpOyHUBEPCUTETA I HAYYHOT'O LICHTPA)».

11 KIIACC

Tema 1. JBoronMOHHAS OHOJIOTHS.

[TpennochblIKu BO3HUKHOBEHMSI 3BOJIIOLIMOHHOM TEOpUHU. DBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMOJOrvM. BiusHuE 3BOIIONUOHHON TEOPUM Ha pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBunerenbctBa 3BomionuU. [lameoHTONOTHYECKHE: TOCIEIOBATEIBHOCTD
HOSIBJICHUS. BUJOB B NAJICOHTOJIOTHYECKOM JIETONUCH, TEpPeXOoAHble (OPMBI.
buoreorpaguyeckue: cxoncTBo U paznuure ¢payH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3IMyusi 3MOPHUOHOB pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX MyTeH Yy Bcex
OpPraHU3MOB.

OomonnoHHass teopuss Y. Jlapeuna. Ilpeamocbuiku BO3HUKHOBEHUS
dapBUHMU3Ma. J[BWDKyIIME CHIIBI DBOJIONWU BHIOB Mo JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TPH OTPAHUYEHHOCTH PECYPCOB, HEOMpeeNIEHHAs W3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopusi 3BotOIMHN (CTI) 1 e€ 0OCHOBHBIE TTOJIOKECHHUS.

MuxkposBomornus. [Tomymsius kak eAMHNIIA BUA U YBOJIIOIHH.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMKM BUAOB B Hpupojae. MyTallMOHHBIN
NpOIECC W KOMOWHATHBHAS WM3MEHUMBOCTH. llOMyNnsmMOHHBIE BOJHBI U Jpeid
retoB. M3onsauus u murparmsi.

EctecTBennbiii orbop — HampaBmstonmii  ¢daktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[TprcrocoO0IeHHOCTh OPTaHMU3MOB KaK pe3ynibTarT 3BoOJIONUU. [Ipumepsr
MIPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kpurepum Buma. OcHOBHbIE (HOPMBI
BHUI000pa30BaHus: reorpaduueckoe, SKOI0rHIecKoe.

MakposBonorusi. DPopMbl  3BOIIONMU:  (uUIeTHYECKasi, JIUBEPreHTHas,
KOHBEpIreHTHasi, napamienbHas. HeoOpaTuMocTh HBOMIOIUY.

[IpoucxoxieHue OT HeclnenMalTu3UpOBaHHBIX MpenkoB. IIporpeccupyromnias
crenuanu3anus. AJanTUBHAs pauaIusl.

JlemoHncTpanum:



[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiie», «3apoIbIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTeHHil»,
«MHorooOpa3ue  mopoa  KMBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
M3MEHUYUBOCTB», «ApoMopdo3sl», «HManoamantanumy», «OOmas aereHepamus,
«/IBmxymme cunel sBomounn», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymiectBoBanue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3z0BaHKE», « IKOJIOTMUECKOE BUI000PA30BAHUEY.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3jIMUYHBIMM THUIIAMU OKPAacCKH,
HaOOp IUIOAOB M ceMsiH, Koiuiekuus «lIpumepbl 3aluTHBIX MPUCIOCOOICHUM Y
KUBOTHBIX», MOJieJb «OCHOBHBIE HAIPABIICHUS 3BOJIOLUN», 00bEMHAS MOJEIb
«CTpO€HHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapta Mupa, KoOUIeKIUs «DOpPMbI COXPAaHHOCTH
UCKOITAEMBIX JKMBOTHBIX M pacTeHui», Mozenb ammmkanus «llepekpéct
XpOMOCOM», BIJIaXHble Ipenaparbl «Pa3Butue  Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPbUIbEB U
OKpAacKu Tena).

JlaGopaTopHble M NpaKTHYecKHe PadoThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHUAOB MO MOP(HOJIOTHYECKOMY
KPUTEPHIO».

JlaGoparopnas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3dHuKHOBeHUE U pa3BUTHE KU3HH Ha 3eMule.

JloHayuyHble TpEACTaBICHHUS O 3apOXKACHUM XU3HU. HayuHble TuUnmoTesbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHes M MaHCHepMusa. XHUMHUYEcKas
HBOJIIOLIMSA. AOHMOT€HHBIN CHHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHHUYECKUX.
DKCnepruMEHTAIbHOE MOATBEPKICHHE XUMUUECKOUN ABomoIMu. HavanbHbie Tanbl
ouonornyeckoi spomonuu. ['mnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE IPOTOKIETKH. [lepBble KIETKM M HMX 3BOJIOLHSL.
@opMHPOBAaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
mporepo3oiickas dpbl. [laneos3oiickas 3pa u €€ TEpPUOAb: KEeMOPUUCKHIA,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa u €€ neprobl: TPUACOBBIN, FOPCKHUI, MEIIOBOU.

KaliHo3omckass 3pa u €€ TepuoApl: TNAJCOrCHOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiIMMaTa M I'eOJIOTMYECKUX MpoueccoB. OCHOBHBIE ATalbl
HBOJIIOLIMMA PACTUTENBHOTO M J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u
AKUBOTHBIX. [losIBIIeHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yecKoro Mupa Kak oOTpakeHue HBomonuu. OCHOBHBIE
CUCTEMATUYECKHE TPYNIIbI OPraHU3MOB.

OBoJronys 4esloBeKka. AHTPOIIONIOrUs Kak Hayka. Pa3BuTue npencraBiieHuN O
IPOUCXOXKJIECHUN YeJIoBeKa. MeTonsl M3ydeHMsl aHTpororesesa. CXoicTBa u
pa3Inuyms 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JBrxkymme  cwibl  (QakTopbl)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHYMBOCTb W  €CTECTBEHHBI 0TOOp. OOHIECTBEHHBI 00pa3 KWU3HM,
U3TOTOBJIEHHUE OPYAMI TPYyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONMUTEKH, HenoBek
yMenbld, YenoBek npsaMoxonsamui, YenoBek HeaHAepTalnbCKuM, YemoBek
pa3ymHblii. Haxolku HCKONaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHs, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpa3uiickasi),  Herpo-aBCTpajouAHas  (IKBaTOpHajbHas),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasg).  UYepTbl  NPUCIOCOOJIEHHOCTH  TpEACTaBUTENEH
YeJIOBEUECKUX pac K YCIOBUSM CYILIECTBOBaHUA. EJIMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuip! u cxeMbl: «Bo3unkHoBeHHEe COTHEUYHOH CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas knetka», <«OKUBOTHasi  KIE€TKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CUCTEMa OPraHHUYECKOTO0 MUpPay,
«CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOCHMSI 4YEJIOBEKa M UEJIOBEKOOOpPa3HbIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAaXOAOK MPEIKOB
COBPEMEHHOI'0 4YeJIOBEeKa», «/lpeBHenmme moaun», «/pesHue monn», «llepsbie
COBPEMEHHBIE JTIOU», «HeroBeduecKue pachy.

O6opynoBanue:  myasiku  «IIpoucxoxaeHue — yenmoBekay  (OHOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJEpPTalblla, KPOMAaHbOHIIA), CJIENKUA WIU
M300paXeHUs] KaMEHHBIX OpYIUil MEepBOOBITHOrO 4YesoBeKa (KaMHHU-YOMNIEPHI,
pyOuna, ckpebna), TEOXpOHOJIOTHYECKas Tabmuia, KoJeKuus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KUBOTHBIX U PACTCHUN».

JlabopaTtopHble U IpaKkTHYeCKue padoThI:

[Tpaktnueckast pabora Ne 1. «M3ydeHne nCKOMaeMbIX OCTaTKOB pacTEHUH U
KUBOTHBIX B KOJUICKLIUSAX).



DKCKypcHsi «IBOJIOLMS OpPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4HbIU WIH KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusMbl ¥ OKpY:KalouIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3Jiesbl 3KOJIOTHH. MeTOIbl SKOIOTHYECKHUX
HCCIIEI0BAHMUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTI'O YEIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Kiaccuduxamumss sKomormueckux (HakTopos:
abuoTndeckre, OWMOTUYECKHME U AaHTPONOTeHHbIC. JIeHCTBHE HKOIOTUYECKUX
(akTOpOB Ha OPTraHU3MBI.

AbGuotnyeckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEpHOAN3M.
[IpucniocoOnenust  OpraHu3MoOB K  JCMCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonornyeckne puTMBl.

buotnueckue  Qakroppl.  Buael = OMOTHYECKHX B3aUMOJICHCTBUM:
KOHKYpEHIUSA, XUIHUYECTBO, CUMOKMO3 U ero ¢opmsbl. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAIH3M (KBAPTUPAHCTBO, HAaxXJIEOHUYECTBO). AMEHCAIN3M,
HeiiTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUM ISl CYLIECTBOBAHMS
OpPraHHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauud. OCHOBHbIE TOKa3aTelu
MOMYJSIUUUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuka 4ucIeHHOCTH MOMYJISIUU U €€ peryssius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabnmunpl u cxembl: kapta «I[Ipupoansie 30Hb1 3emin», «Cpenbl 0OUTaHUS
opranusmoBy, «®oronepuoausm», «llonymdaium»y, «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYISUUU HHDY30puu-Tyhenbkny, «Ilumessie uenmy.

JlaGopaTopHble U NpaKTH4YeCKUue padoThI:

JlabopaTtophnas padota Ne 3. «Mopdosornueckiue 0COOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas padota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast pabota Ne 2. «IToacuéT mIOTHOCTH MOMYJIAIMKA pa3HBIX BUIOB
pacTeHUI.

Tema 4. Coob1iecTBa M 3K0JI0TH4YECKHE CHCTEMbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHUJIOBasi,
OpOCTpaHCTBEHHasA, Tpoduueckas (muiuenas). Buabl-momuHantel. CBsizu B
OuoreHo3e.

DKoJoruueckre CcucTemMbl (d9Kocuctembl). [lonstre 00 »dKkocucreMe u
ouoreoneHo3e. OyHKIMOHAIBHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK HEPrUU B SKOCHUCTEME.
Tpoduueckue (mumeBbie) ypOBHH OKOCHUCTeMbl. [luineBpie menmu U CETH.
OcHOBHbBIE TIOKa3aTeNH 3KOCHUCTEMBI: Omomacca, MPOAYKIUS. ODKOJOTHUYECKHE
NUpaMubl: MPOAYKLIHMH, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOWYUBOCTh, CAaMOperyJisitius, pa3putue. CyKIeccusl.

[IpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO
WIH IIUPOKOJIMCTBEHHOIO JIeca.

AHTpPONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHUCTEMBI. Y POO3KOCHUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycroHuuBocTu 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pazHOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnanckoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. Kupoe BemectBo M ero ¢yHkuuu. OcobeHHOocTH OuOchepsl Kak
rJI00aJbHOM JKOCUCTEMBI. J[MHamMuYeckoe paBHOBeCME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BemiecTB U1 OMOr€OXUMHUYECKHUE IUKIIBI SJIEMEHTOB (YIJiepoa,
a3oTa). 30HAIbHOCTh Ouocheprl. OCHOBHBIE OUOMBI CYIIIH.

UYenoredecTBo B Omochepe 3emiid. AHTPOIIOTEHHBIE U3MEHEHHS B Onocdepe.
I'moGanpHbIe SKOTOTHYECKUE TPOOIEMBI.

CocyliecTBOBaHUE MPUPOABI u YEJIOBEUECTBA. Coxpanenue
O6ropazHo00pa3us Kak OCHOBA yCTOMYMBOCTH Ouocheprl. OCHOBa parimoHaIbHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pecypcaMd U UX HCMOJb30BaHue. JlocTkeHUs
OMOJIOTHUY U OXpaHa MPHUPO/IbI.

JlemoHncTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnpie coobmiectBay, «llemn mnuTaHus», «IKOJIOTHYECKAs MHUPAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA IMUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEeMa
XBOWHOTO  Jieca», «buoneno3d Bomoémay», «ArporeHo3», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JECUCTBUSA HAa  INpUPONYy», «BaxhHeliine UCTOYHUKHU
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOi», «[louBa — BaykHeHIash COCTaBIISIONIAS
ouocdepo», «DakTophl nerpananuu nouBy, «llapaukoBeiit 2QdekT», «DaKkTophl
PaIMOaKTUBHOIO 3arpsi3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM »dKpaH Ouochepsn,
«Kpyrosopot yraepozaa B Ouocdeper», «KpyroBopot azota B IpHpOAL».

ObopynoBaHue: MoJenb-anuIMKaus « TunudyHble OMOLIEHO3bD», Tepbapuii
«PacrturenbHblie cooOlIecTBay, KouieKnu «buoneHo3y», «Bpenurenu BaxkHeHmmx
CEbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOdapuu ¥ KOJUIGKIIMM pacTeHUd U
KUBOTHBIX, MIPUHAAJIEKAIIME K Pa3HbIM HKOJOTMYECKUM TpYyIIaM OJHOr0 BHUJA,



Kpacnass kuura Poccuiickoit ®depneparuu, n300pakeHUs OXpaHSIEMbIX BUIOB
pacTeHUN U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMbDLI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cormacuo ®I'OC COO, ycraHaBIuMBalOTCS TpPeOOBaHUS K pe3yJibTaTaM
OCBOCHMSI  OOydYaroUUMHUCA TMpPOrpaMM  CpelHero oOmmero  oOpa3zoBaHUS:
JUYHOCTHBIM, METANIPEMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType IWYHOCTHBIX PE3YJITATOB OCBOCHHS Npeamera «bHoJIorus»
BBIJICTICHBI CJICYIOIIUE COCTABIISIIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CaAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOINpE/IENICHNI0, Halu4yhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
LIEJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTUS OHUOJIOTUYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIuXCsl PYKOBOACTBOBATHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAaMH, NPUCYLIMMH CHCTEME
Ouonornyeckoro oOpa3oBaHMsI, HAJIMYUE HKOJOTHYECKOTO TMPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KUZHEHHBIE TITaHbI.

JIMYHOCTHBIE PE3YyNbTAThl OCBOCHHUS TpeaMeTa «bHOJIOTUsS» TOCTUTatoTCs B
€IMHCTBE YYEOHOW ¥ BOCIHUTATENBHON JIEATEILHOCTH B COOTBETCTBUU C
TPAIAULIMOHHBIMHA POCCUMCKUMU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJICHUSI U CIOCOOCTBYIOT MpolleccaM CaMOTIO3HAHMS, CaMOBOCHHUTAHUSA U
CaMOpAa3BUTHA, pPA3BUTHUSI BHYTPEHHEW TO3WIMU JIMYHOCTH, MATPUOTU3MA,
YBXKEHHUS K 3aKOHY M MPABOIOPAIKY, YEJOBEKY TpyJa U CTapUIEMY MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAHIO H
TpaAUuLMsIM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon denepauunu, NpuUpole U
OKPYIKaroLIEn Cpeae.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHoro mnpeaMera «buomiorus»
JIOJKHBI OTPaXXaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
chOpPMHUPOBAHHONW BHYTPEHHEHW TMO3HUIMEH JWYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHMCKOTro OOIIEeCTBA, pacCHIUpPEHUE >KU3HEHHOTO
ONbITA U ONbITA JESITEIBHOCTH B MPOLECCE PEATM3ALMU OCHOBHBIX HAIPABJICHUN
BOCHIUTATEIBLHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUaIOMIETr0Cs] KaK aKTUBHOTO H

OTBETCTBEHHOTO WJIEHA POCCUHUCKOTO OOIIECTRA;



OCO3HAaHWE CBOMX KOHCTHUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, yBaxXCHHE
3aKOHA W MPABOIOPS/IKA,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JEATEIBHOCTH TIPH  CO3JAHUH
y4eOHBIX MPOCKTOB, PEIICHUU YYCOHBIX W TIO3HABATEIbHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEISITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM YKU3HU U OOBICHITH e€;

YMCHHE YYHTHIBATH B CBOUX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCUCTBHS JIIOJCH ¢ pa3HBIMU yOCKICHUAMHU, KyIbTYPHBIMH IIEHHOCTSIMHU U
COIMAJTBHBIM TIOJIOKCHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBITIOJTHCHHS
y4eOHBIX, TIO3HABATCIbHBIX HM WCCIEAOBATEIbCKUX 3a7ad, YBAKHUTEIHLHOTO
OTHONICHUS K MHEHHUIO OINMOHCHTOB TIPpU OOCYKJIEHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTB K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEITHHOCTH,

2) NIaTPHOTHYECKOTO BOCTIMTAHMS

chOpMHUPOBAHHOCTh poccuiickoi IpaXXTaHCKOU UICHTUYHOCTH,
NaTpUOTH3Ma, YBOXCHHsSI K CBOEMY HapoJy, YyBCTBa OTBETCTBCHHOCTH II€pE]
Ponuuol, ropmoctm 3a cBOM Kpail, cBOIO PoanHy, CBOM SA3BIK W KYyJIbTYpY,
MPOIIJIOE W HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccnu;

IIEHHOCTHOE OTHOIIICHHE K MPUPOJTHOMY HACIICIUIO U TTAMSITHUKAM TTPUPOJIBI,
nocTxkeHusIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIC;

CIIOCOOHOCTh OIIEHUBATh BKJIQJ POCCHUCKHX YYEHBIX B CTAHOBJICHHUE W
pa3BUTHE OWOJOTHUH, TOHUMAHWS 3HAYCHHWS OWOJOTHM B TIO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKI€HHOCTh, TOTOBHOCTh K CIYy)KeHUIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HaHME JYXOBHBIX LIEHHOCTEW POCCUKUCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHTYAaIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

OCO3HAaHWE JIMYHOTO BKJIAJa B TMIOCTPOCHHE YCTOWYHBOTO OymyIIero;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJIUTEIISIM, CO3JJTaHUIO CEMBbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS IIEHHOCTEH CEMEWHON JKH3HU B COOTBETCTBUU C
TpaauIusIMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;,



MOHMMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTBH K CAMOBBIPQKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOUN TUYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMHUPOBAHUS KYJbTYPbI 3T0POBbSI H
IMOIUOHAIBHOTO 0J1Ar0NOJTyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30macHoro obpasza KU3HU
(3mopoBOE  MUTaHWE, COONIOACHHE TUTMEHHMYECKMX TpaBWJI U HOPM,
cOQTaHCHPOBAHHBIM PEKUM 3aHATHH W OTIObIXa, pEryJspHas Qu3ndeckKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (pU3MUECKOMY U TICUXHYECKOMY 3JI0POBbIO;

MOHMMAHUE [EHHOCTH TPaBWI HMHAMBUAYAJBHOTO W  KOJUICKTUBHOIO
0€30MacHOTr0 MOBEJICHUS B CUTYAIUSX, YIPOKAIOIIUX 3/0POBBIO U KU3HHU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOT0 BOCIIUTAHMS :

TOTOBHOCTb K TpPYAY, OCO3HAaHWE IICHHOCTH MAacTepCTBa, TPYAOIIO0HE;
TOTOBHOCTh K aKTUBHOM JESATEIHHOCTA TEXHOJOTHMUECKOW U COIMATIBHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEILHO

BBITIOJTHATH TaKYIO IEATCITLHOCTH;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBLHOW MeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiei mpodeccu W pearu30BHIBATH
coOCTBEHHBIC KU3HECHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKECHUN BCEW KU3HU,

7) IKOJIOTHYECKOI0 BOCIIUTAHUS:

DKOJIOTUYECKH IIeTIeCO00pa3HOe OTHOIICHHE K TPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIMICHUE YPOBHS OJKOJOTUYECKOW KYJIbTYpPhl: TPUOOPETEHHE OIBITA
IJJAHUPOBAHMSI TIOCTYMKOB W OIICHKA WX BO3MOXHBIX TIOCIEJACTBUNA IS
OKPYKarOIIEU CPEBI;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa SKOJIOTHUECKHX MpOOJIeM M MyTel uX
peIIcHMS;

CIIOCOOHOCTh HWCIIOJI30BaTh MPUOOpETaeMble TPU HM3YUYCHUH OMOJOTUU
3HAHUST W YMEHUSA TpPU pEHIeHUU TMpoOJeM, CBSI3aHHBIX C PAIMOHATIHLHBIM
OpPUPOAOIIONb30BaHUEM  (COOMIOACHUE  TpaBWUJl  TOBEJACHUS B IPUPOJE,
HaIlpaBJCHHBIX HA COXpPAaHEHUE DPABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
aKocucTeM, Orochepsi);



AKTUBHOE HENPUATHE JEUCTBUI, TMPUHOCAIIUX BpeA  OKpyXkarouleu
MPUPOJHON Cpelle, YMEHUE MPOTHO3UPOBATh HEOIArONPUITHBIE 3KOJOTHUYECKHE
MOCJIE/ICTBUSI MPEAIPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO KOJIOTMYECKOrO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OmnbITa NEeATEIbHOCTH IKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMHU B I103HABaTEIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOM
IPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN AESITEIBHOCTH 3KOJIOTUYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKHW M OOLIECTBEHHOM MPAKTHUKHA, OCHOBAHHOI'O HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOW KYJIbTYPHl KAaK CpEICTBA
B3aMMOJICHCTBHS MEXY JIFOABMU U IIO3HAHUS MUPA;

MOHMMaHUE crhenuuKku OMOJIOTMM KaK HayKW, OCO3HaHUS €€ poJid B
(OpMHpOBaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO
IpPEICTaBICHUA 00 OKpYXaloUleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM ITMBUIIM3ALINU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHS MEIWLIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  peuiaTb  PecypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOAA U3 INI00AIBHBIX SKOJIOTMYECKUX MPOoOJIeM U
oOecrieyeHuss  mepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAJIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB U (HOPMUPOBAHHIO HOBBIX CTAaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OHMOJOTMYECKMX 3HAHUW B IEJIAX
NOBBIILIEHUA OOUIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM T'PaMOTHOCTHU oOydarouuxcs, (popmupyeMon
IpU U3yYEHUU OMOJIOTHY;

NOHMMAHUE CYLIIHOCTH METOJIOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCMOJb30BaTh MOJMydyaeMble 3HAHUS [UIsl aHaIM3a M|
OOBSICHEHUSI SIBIICHUI OKPYXAIOIIero MUpa U MPOUCXOISIINX B HEM HM3MEHEHUH,
yMEHHUE JieNlaTh OOOCHOBAHHBIC 3AKIIOYEHUS HAa OCHOBE HAay4HBIX (PAKTOB H
MMEIOLINXCS JAHHBIX C LIEJIBIO MTOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BATh OMOJOTMYECKUE 3HAHUS IS
pelieHus mpobsieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHWE LIEHHOCTU HAyYHOH JESITEIbHOCTH, FOTOBHOCTH OCYILIECTBISATH
IPOEKTHYIO U UCCIIE0BATENBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B FPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTMBHOMY TOJYyYCHHIO HOBBIX 3HAHWK 10 OHOJIOTHH B
COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOEHHUS yueOHOro mpeameta «buomorus»
BKJIIOYAIOT: 3HAUMMbIE i1 (OPMHUPOBAHUS MHPOBO33PEHUSI OOYUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHMHBI MHpa M cCleuu(puKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUsd, SIBJICHHUE, IIPOLECC,
CUCTEMa, Hay4dHbIH (DaKT, NPUHLHNII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIEIOBaHWE,  HAONIOJICHWE,  U3MEpPEHHE, OJKCIEPUMEHT U JAPYIHX),
yHUBEpCaJbHble Yy4eOHblE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

PErYJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue (GyHKIMOHATBEHOM
IPAaMOTHOCTH ¥  COIMAJBLHOM KOMIIETCHIIMM OOYYarOIIMXCS, CIOCOOHOCTH
00yJaromuxcs MCIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIC,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHHUBEpCaJIbHble y4eOHbIE JIEUCTBUA B
ITO3HABATEILHON M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI  CPEAHETO OOIIEro
00pa3oBaHuUs IOJHKHBI OTPakKaTh:

OBJaaaeHue YHHUBEpPCATbHBIMH yueOHbIMH NMOo3HaABaTeIbHbIMHU
NeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE AeHCTBHUS:

CaMOCTOSITeTbHO  (hOpMynMpoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHUU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIaccudUKammu, 0000IIeHNs ), pACKPHIBATh CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEepHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C JPYTUMHU MTOHATHUSIMU );

ONpeAesiTh 1IN JESATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl ICSITEILHOCTH C TOCTaBICHHBIMHU 1IEJISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUS JIJIs1 OOBICHEHUs (PAKTOB U SIBJIICHUMN
YKABOM IIPUPOBI,

CTPOUTH JIOTUYECKUE PaCCyXJAeHUsl (MHAYKTUBHBIC, JEAyKTUBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PaCCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa s MpeCTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUW B M3y4aeMbIX OMOJOTHYECKHUX OOBEKTaX, a



TaK)K€  MPOTUBOPEYMH  pPa3sHOTO  pOAa,  BBIIBICHHBIX B Pa3jMYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3zpabaThiBaTh IUIaH PEIICHUS NPOOJIEeMbl ¢ YYETOM aHaldn3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUI IEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBHUSX  PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIa/IETh HaBbIKAMU Y4€OHO-HCCIIEA0BATEIbCKON 1 IPOEKTHOM EATEIbHOCTH,
HaBbIKaMH  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEJIBHOMY IIOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BUJbI JCATEIBHOCTH MO TOJYYEHHIO HOBOIO
3HAHUS, €ro MHTEpIpeTali, NpeoOpa3oBaHUI0O W MPUMEHEHUIO B Y4EeOHBIX
CUTyalUsX, B TOM YHUCJIE IIPU CO3aHUN YUEOHBIX U COLIMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METOIAMU;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYyalUsIX;

BBIIBJIATh [IPUYMHHO-CJICJCTBEHHBIE CBA3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pELICHHs, HAaXOAUThb apryMEHThI I JOKa3aTejbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHUS;

aHANIM3UPOBaTh TOJIYYCHHBIE B XOJI€ PEUIeHUs 3aJadyd  pe3ysbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh HU3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OILICHKY HOBBIM CHUTYyallusIM, OLEHUBAaThb MNPUOOPETEHHBIM OIIbIT;

OCYUIECTBJIATH LieJICHANIPaBICHHBIA MOUCK MEPEHOCA CPEJICTB U CITOCOOOB
nercTBUs B IPOGECCUOHAIBHYIO CPEIY;

YMETh IEPEHOCUTH 3HAHUS B MO3HABATENBHYIO M IPAKTUYECKYIO 00JIacTH
KU3HEIEATEIIbHOCTH;

YMETb MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeAJiaraTh OPUTHMHAIbHBIE MOAXOJbl U pEeLICHUs,
CTaBUTb MPOOJIEMBI U 33J1a4H, I0NMYCKAIOIIKE albTePHATUBHBIC PEIICHMUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTepaTrype, OHMONOrMYEecCKUX CJIOBapsX M
CIIpaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B IHTEepHETE), aHAIM3UPOBATh



UH(GOPMAIUIO PA3IMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTUUYECKHU OLICHUBATH
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH PA3TMUYHBIE METOJbI MPU TMOUCKE U
oTbope Ouosiornyeckor mHpopMalmu, HEOOXOAMMOM JIJIsT BBITTOTHEHUS YYCOHBIX
3ajauy;

npuoOpeTaTh OIBIT HCIHOJb30BaHUSA HWH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaJbHYI0  (OpMYy  MpeacTaBlICHUS
Ononornyeckoi nHGopManuu (CXxemsbl, rpa@uKy, JUarpaMMbl, TaOJIULBI, PUCYHKH
" JIpyroe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KauyecTBE CpEACTBA HpuU padore cC
Ouonornueckod HHpOpMalnMen: NPUMEHATh XHUMUYECKUE, (U3MUECKHEe U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (QopMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPEOoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIAJCTh  HaBbIKAMM  pAacloO3HAaBaHMs W 3alUThl  MHGOpPMAIINH,
UHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHY /1€/iCTBUSIMHU:

1) ob1mennme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX c(pepax >KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOre WM JUCKYCCHM O CYLIECTBY OOCYyKJaeMoi TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHTEIIBHO BBITIOJHEHHS TMpeasiaracMou
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIIUN JPYTUX yYACTHUKOB
JMajora uiu JUCKYCCHM);

pacrmo3HaBaTh HeBepOaldbHBIE CpeICcTBa OOIIEHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(MDIWKTHBIX CHUTYaIlHi,
YMETh CMSITYATh KOH(DJIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CIOCOOaMM OOIICHHWS W B3aUMOJACHUCTBUS, MMOHUMATh
HaMEpEeHUs IPYTUX JIIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPpEKTHOU (popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHsI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M MCMOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaIbHON
PaboOThI MPH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNNOBLIX (JOPM B3aMMOJCHCTBHS MPHU PEUICHUH YYeOHON 3aauu;

BbIOMpaTh TEMAaTUKy U METOJAbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN Ka)0To YjeHa KOJJIEKTHBA,;



INPUHAMATh LEJIM COBMECTHOM  JI€ATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTMIKECHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensaTb pojad € y4ETOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJAa M KAXKJIOIO y4YaCTHHMKA KOMAaHIbl B
o01IuMi pe3yabTaT N0 pa3padOTaHHBIM KPUTEPUSIM;

Mpe/uiaratb HOBBIE IIPOEKTHI, OLICHUBATh HJEH C TO3ULIUH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHne YHMBEPCAJTbHBIMH PeryJATHBHBIMH 1eHCTBUSIMU:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JIJIS BBISABJICHHS MpoOJeM M UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BBIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM UEJIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBUAX U IOCTYIIKax I10 OTHOLIEHUIO K JKMBOM IIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NIESITEIbHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IUIaH pElIeHUuss MpoOieMbl ¢  y4€ToM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAITOYTESHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paciipsATh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CocOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW 3SPYIUIUU B
pPa3HBIX O00JIACTSAX 3HAHWM, TOCTOSHHO TOBBIINIATH CBOW 00pa30BaTENbHBIN H
KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHBBI B AESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIENISAM;

BJIAJE€Th HABBbIKAMHM  [IO3HABATEIbHOM  pedieKcMH KaKk  OCO3HAHUs
COBEpLIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJbTATOB H
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU Jis OLIEHKU CUTYyalluu, BbIOOpa
BEPHOTO PEILLICHHUS;

YMETb OLICHUBATh PUCKH M CBOEBPEMEHHO IPUHMMATh PEIICHHUS II0 HX
CHIDKEHHIO;



NPUHAMAaTh MOTUBBI W apPryMEHThl JPYTrUX IIPU aHAIN3E PE3yJIbTATOB
NEeSATENbHOCTH;

3) npuHsiTHE celOs M IPYTrUX:

MPUHUMATh ce0sl, MOHUMAsi CBOM HEJIOCTATKHU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBl W apryMEHTBhl JPYTrUX TNpPU aHaIM3E€ pe3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CHOCOOHOCTH IOHUMATh MUP C MO3ULUU JAPYTOr0 YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mHporpammbl COO mo Ouonoruud Ha
0a30BOM YpOBHE BKJIIOYAIOT crienupuyueckue ajas yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNH U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUM B pa3jMuYHBIX Y4E€OHBIX CUTYyallUsAX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C Ouojorueid. B mporpamme npeaMeTHble
pe3ynbTaThl IPEACTABIECHBI IO T01aM 00YUYEHUSI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «buomorus» ¢ 10
Kjacce NOJHKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJH OMOJIOTUU B CUCTEME HAYYHOIO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
HAay4YHOU KapTHUHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIJIAJE POCCUHCKUX U
3apyOeKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHM, (YHKIIHMOHAJIBHOM
I'PAaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBAaTh COAEpkKaHHE OHOJOTMYECKHMX TEPMUHOB U TMOHSATHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTraboau3M (0OMEH BEIIECTB M MPEBpaIlCHUE
SHEPrUur), roMeocTas (caMoperyJssilus), ypoBHEBas OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEPOIYKLIH), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHME H3JaraTh OWOJNOrMYecKkue Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsl, IIEHTpaJbHas JOrMa MOJEKyJIsapHoW Ouonorun), 3akonsl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yueHust (0 ueHTpax MHOroo0Opasusi u
MPOUCXOXKIEHUS KyIbTypHBIX pactenuii H. M. BaBuioBa), onpenensats rpaHUIlb]
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONMCAHUE JKMBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEICHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIABMKEHUE  TUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMU BEJIMYMHAMU, OOBICHEHHE TMOITYYEHHBIX



pE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIe1aTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJIEIATh CYLIECTBEHHBIE MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB U IMPEBPAILEHUS IHEPIHHM B KJIETKe, (POTOCHHTE3a,
MJIACTUYECKOTO U JHEPreTHUEeCKOro OoOMEHa, XEMOCHHTE3a, MHTO03a, MeiHo3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIWBHUIYAIbHOIO pPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATH IMOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHHUS OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, I NMPUHATUS NPAKTHYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HH C LeJbl0 olecrieyeHus: 0e30MacHOCTH CBOETrO 3/I0pPOBbS U 3JI0POBbS
OKPY>KaIOIIUX JIOAEH, COOJIIOIEHUSI HOPM I'PaMOTHOTO MOBEIECHUS B OKPYKaroIIen
OPUPOJHOM cpene, MOHMMaHuE HEOOXOAMMOCTH HCIIOJIBb30BAHUS JOCTHKEHUM
COBpEMEHHOM  Ouosiorun U OMOTEXHOJOTMH Ui palUOHAJIbHOIO
MPUPOJONOIb30BAHMS;

YMEHUE pEelIaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HACIEA0BAaHUE, COCTABIIATH CXEMBI
MOHOTMOPHIHOTO CKPEIIMBAHUA ISl MpPEJICKa3aHMsl HAclIeJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKUE padOThI, COONIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000OPYAOBAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh W MHTEPHPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOr0  COAEpXkaHMsI, BKJIIOYAIONIYI0 [ICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIPHbIE
Marepuanibl), 3THYECKHE AaCHEeKTbl COBPEMEHHBIX MCCIEIOBaHUNA B OHOJIOTHUH,
MeAULIUHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast OMoIOTHYecKyr0 MHGOPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN anmapaT OUOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJHKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJH OMOJIOTUU B CHUCTEME HAYYHOIO
3HAHUS ECTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOexHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTWH, (PYHKIHOHAIBHOM
IPAaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 33/1a4;

YMEHHE paCKphIBaTh COAEpkKaHHE OHWOJIOTMYECKUX TEPMUHOB M TOHSTHIL:
BU/I, TIOMYJIALNS, TeHO(OH, BOIIOLUS, ABMKYIIHE CHIIBI ((PaKTOPBI) SBOIOLHH,
IPUCIIOCOOJIEHHOCTh OPTaHNU3MOB, BUJI000pa30BaHUE, FIKOJIOTHYECKHE (DAKTOPBI,



HKOCUCTEMa, TNPOAYLEHTH, KOHCYMEHTBI, pEAYyLEHTbl, I[eNu MHUTAHMUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTUYECKUE TEOopur (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apognpimieBoro cxoacrsa K. M. Bbapa, yepenoBaHus INIaBHBIX HANpaBJICHUN U
myteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. . Bepnanckoro),
ONpeaeNsTh FPAHULBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIaMH HAYYHOT'O TO3HAHUSI B OMOJIOTHH: HAOIIOJEHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBIICHUW, OpraHU3alMs U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMU BEIMYUHAMH, OOBSICHEHUE IMOJYyUYECHHBIX
pE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX ITOHATUH, TEOPUM U 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUH TOJyYE€HHBIX PE3YyJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OHOJIOIMYECKUX
OOBEKTOB: BHJIOB, MOIYJSLUH, MPOAYLUEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OMOreoleHO30B M JKOCHCTEM, OCOOEHHOCTHM TMPOLECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JEUCTBUS D3KOJOTMYECKHX (PAKTOPOB HaA OpPraHU3MBbl, I[EpeHOca
BELIECTB M TOTOKA SHEPIMM B 3KOCHCTEMAaX, AHTPOIMOTCHHBIX HM3MEHEHUU B
HKOCHUCTEMAax CBOEH MECTHOCTH, KpPYTrOBOPOTa BEIIECTB M OHMOT€OXMMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHHE NPUMEHSATh IMOJIyY€HHbIE 3HAHUS U1 OOBSICHEHHUS OWOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUU, JUISl NPUHATUSA NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C 1eJbl0 olecreyeHus: 0e30MacHOCTH CBOETrO 3/I0pPOBbSl U 3JI0POBbS
OKPYXAIOIUX JIIOJIEH, COOJIIOICHHUSI HOPM TPaMOTHOTO TTOBEAEHUS B OKPY KaloIen
OPUPOJIHOM cpene, MOHMMaHue HEOOXOAMMOCTH HCIIOJIBb30BAHUS JOCTHKEHHM
COBPEMEHHOM OMOJIOTHH [T pAllMOHATIBHOTO MTPUPOIOTIOIB30BaAHUS;

YMEHHE pellaTh dJeMEHTapHble OHOJIOrMYecKHUe 3aJaud, COCTAaBIISITh CXEMbI
NEePEeHOCca BEIECTB U DHEPTUU B HIKOCUCTEMAX (LIETIH MUTAHUSA);

YMEHUE BBIMOJHATH JIA0OPATOPHBIE W TMPAKTHYECKUE padoOThI, COONIOAATH
npaBuia npu pabote ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUECKH OLEHUBATh M HMHTEPHOPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOUIYI0 IICEBAOHAYYHBbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMALIMK, HAYYHO-TIOMYJIPHBIE
MaTepuaybl),  paccMaTpuBaTh  rJ00ajJbHbIE  SKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO TO3HIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOILEHUS,
000011ast Onosoruueckyro MHGOPMAIMIO U3 HECKOJbKUX MCTOYHHMKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN anmnapaT OUOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM undposbIie
Ne ni/m P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 b 2 .
MOTOTHA Kak Hayxa 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE cHCTEMBI U UX OpraHU3aIus 1 bubmorexa [IOK
p t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
X 1
3 MMHWYECKUHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41c292
bu6mmoteka [IOK
4 X
HSHEASHTEIIBHOCTD 1T 6 https://m.edso0.ru/7f41c292
5 PasMHOXEHNE 1 MHIUBUAYAIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTh M HN3BMEHYNBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.eds00.ru/7f41¢c292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1
CICPBIHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KIIACC

Kosun4yecTBo yacon JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM uudpoBbIie
Ne ni/m pasi Kourpoububie | IIpakTHyeckue (uubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
1 1
JBOMIOUHOHKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranu3MEl H OKpyAkaiowas cpea > https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
4
Coo01ecTBa ¥ SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kourpoapuie | Hpakruteckue H3y4yeHUusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
bub6mmorexa [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckas pabota Ne 1
2 «ﬁcnonwommﬁe Pa3INYHBIX 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTUIECKIX 0OOBEKTOBY
3 buosiornyeckue cucremsl, MpoLEcChl 1 bubnuorexa [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 Xumuueckuii cocraB KiaeTku. Bojga u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6nuorexa [JOK
5 benku. CocraB u cTpoeHue 6enKkoB 1 https://m.edsoo.ru/863e6b72
DepMeHThl — OUOIOTHYECKUE
KaranuzaTtopsl. JlabopaTopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuotexa [JOK
KaTaTUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTM KaTajasbl)»
7 VYraesonanl. JIunuael 1 bubmmorexa LIOK

https://m.eds00.ru/863e6870



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

bu6nuorexa [HOK

8 Hywenonsie KiCioTs. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u meTonsl u3y4eHus bubnmorexa LIOK
kietku. Kiierounas reopust https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas ;xuBast
cucreMa
CTpoeHMe HyKapuOTUYECKON KIIETKH.
JlaGopaTtopnas pabota Ne 2
«M3yueHue cTpoeHUs KIETOK Bu6nunoreka LIOK
11 pacTeHMii, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OaxTepuil 1MoJ MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpEriapaTax u ux
OTTUCAHUE»
bubmnorexa [JOK
12 (JOMEH BEIeCTB K METabOIH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 otocimres. Xemocirres https://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
14 DHepreTiieckui obmen https://m.edsoo.ru/863e7aae
JKu3HeHHBbIN UK KIeTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas
15 pabota Ne 3 «Ha6moniHHep MHTO3a B 0.5 Bubmaorexa TOK
https://m.edso0o.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpEIiapaTax»
16 buocunTes 6enka. Peakius bu6nunorexa [JOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
bubnunorexa [JOK
17 Tpancriuuns — Gnocuntes beka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubmuoreka [IOK



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

BUPYCHI

https://m.edso0.ru/863e7540

bub6mmoreka [IOK

19 DopMBI pa3sMHOKEHNS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bub6mumorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHUE MOJIOBBIX
KJ1eToK. OII0J0TBOPEHHE.
21 JlaboparopHuas pabora Ne 4 05 bubnmoreka [JOK
«M3y4eHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 NunuBuyansHOE pa3BUTHE bu6nuoreka LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bu6mmoreka [IOK
HACJIEJACTBEHHOCTH ¥ U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 npu3HaKoB. MoHOruOpuaHOE buomiorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIBaHNE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 fe3a13nin§40ro HaI:)J'IL:ILOBaHI/IH bubmmorexa LIOK
HpU3HAKOB https://m.edso0o.ru/863e89a4
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlabopaTopHas paboTa
26 Ne 5 «M3y4yenue pe3ynbTaToB 05 bubnmnoreka [JOK
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKPEIIMBAHUA y JP030(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»
27 I'eneruka mona. Hacnenosanue bu6nunorexa [JOK



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
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IMMPU3HAKOB, CHCIIJICHHBIX C I10JIOM

https://m.edso00.ru/863e8c60

N3menuuBocth. HenacieacrBennas
U3MEHUYUBOCTh. JlaboparopHas

pabora Ne 6. zyuenwue bubnmoreka [JOK
28 . 1 0.5
MOIM(PUKAITMOHHOW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapUALIMOHHOIO psJia U
BapHUAIMOHHON KPUBOI»
HacnencrBennas n3MEHUHBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnmnoreka [IOK
«AHanmu3 MyTaluui y 1po30duis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»
bubnuorexa [JOK
30 Teneriica ueopexa 1 https://m.edsoo.ru/863e8d78
PesepBubiit ypok. O60011eHIE TIO
31 teMme «HaciaencTBEHHOCTE U 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6nuorexa [JOK
32 Cenekuus kak Hayka i npolece 1 https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKITUNA 1 bu6nuorexa [JOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoorus Kak orpacib 1 bubnnorexa [IOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

KosunvecTBO 4acos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero U3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOIHS U METO/IbI €€ U3yUYeHUs 1 bubmorexa [OK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs IPEACTABICHUN 1 bubnuoreka [IOK
00 3BOMIONIUU https://m.eds00.ru/863e9570
bu6mmoteka [IOK
3 Mitipooposmiows 1 https://m.edsoo.ru/863e9cle
[Momynsanus Kak eMeHTapHast
€/IMHULIA BUJA U SBOJIIOLIUY.
4 ﬂi6opjTopHﬂaﬂ pabora ;9 1 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JBrKyIue cuitbl (37€MEeHTapHbIC 1 bubnunoreka [JOK
(bakTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro popmbl 1 httos://m.edsoo.ru/863e9edo
Pe3ynbTate! sBOIOIUNA:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas 1 05 bubnuorexa IIOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
pUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa IIOK

MaKpO3BOJIIOIHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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Heob6patumocts 3BOMIOIIMN

Ucropus xu3nu Ha 3emiie U METOIbI

10 "
e€ u3yyeHus
1 ['unoTte3sl MPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.eds00.ru/863ea5a6
PazButue xxu3Hu Ha 3emMIie 1o 3paM U bubnuoreka [IOK
12
nepuoaam https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl 3BOJTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [IpakTuueckas padbora Ne 1 05 bubnuoreka [IOK
«3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUTCKIIHSX )
CoBpemMeHHas cucTema bub6nuorexa LIOK
14
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6nuorexa [JOK
15 DBOJIOIKS YeTIOBEeKa (AaHTPOMOTeHe3) https://m.eds00.ru/8636ac2c
16 JBxyuue cuibl (hakTopsl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIH IBOJIOLUH
yeJioBeKa
18 YenoBeueckue pachl U IPUPOIHbIE bubnuoreka [IOK
aJlanTanuy 4eJloBeKa https://m.edsoo.ru/863eaea2
Peseprubriit ypok. O6001eHIE TIO
19 TeMe «BO3HUKHOBEHNE U pa3BUTHE
KHU3HHU Ha 3eMiie»
20 DKoIoTHs Kak HayKa
21 Cpenpl 0OMTaHUS U IKOJIOTUIECKUE bu6nuorexa [JOK



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

baxTops

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

AbuoTtnueckue GpaxkTopsl.
JlaGopaTopHnas pabora Ne 3.
«Moponoruueckne 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
oburanusy. JlabopaTopHas pabora
No 4. «Bnausitnue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoteka [IOK
23 buoTtnueckue pakro
MOTHHECKHE (GaKTOpe! https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomynsiuun. [Ipaktuueckas pabora
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISILIAKA Pa3HBIX BUJIOB
pacTeHuin»
Coo0rmiecTBa OpraHu3MOB — bubnuoreka [IOK
25
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CHCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKa3aTeTN YKOCUCTEMEI.
27 DKOJIOTMYECKUE TUPaAMU/IbI bubnmorexa [IOK
. PaMHZBL. https://m.edso00.ru/863eb5fa
CsotictBa 3xocucteM. CyKieccus
28 [IpupoHbIe 5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnuorexa IIOK
’KOCUCTEMA 3eMIIH https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmorexa [JOK

6uochepsl

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



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

32 UenosedecTBo B Onocdepe 3emiu 1
33 CocymiecTBoBaHUE TTPUPOJIBI U 1 bubnmoreka [JOK
YyeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O0001IeHHE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKUE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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