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MMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoAX0J0B K (OPMHUPOBAHUIO COJIEp>KaHUS Y4eOHOIro NperMeTa
«buosorusn»  coctaBwiIM: KoHUenTtyaineHble mnojoxenuas DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3ylbTaToB OOy4YeHUus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX HENsIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero oOpazoBanusi B Poccuiickoit ®denepainuu, a TakkKe TOJOXKEHUS O
cnenuduke Ononoruu, € 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedeHnH
CYILIIECTBOBAHMsI YeIOBeUeCKOro oodiectBa. COraacHO Ha3BaHHBIM MMOJIOKEHUSAM,
omnpe/eseHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Owuosjoruu Ja€T NpeACTaBleHHE O UesaX, 00 oOuei
cTpateruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeaeieHue IO pasfenaM H  TeMaMm,
PEKOMEHIyeMYIO TOCJeI0BaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBs3€H, JOTMKH 00pa30BaATEILHOTO
poIiecca, BO3PAaCTHBIX 0COOCHHOCTEH 00YJarOITIXCS.

B nporpamme mo OuonorMM Tak)Ke YUMTHIBAIOTCS TpeOOBaHHMS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUI OOy4YaromMXCS MO OCBOCHHMIO COACpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosiorum (10—11 xmaccel, 6a30BbI ypPOBEHB) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yUY€HMM OHOJIOTMM, OJjlaroiapsi 4yeMmy B HeW
POCMATPUBAETCS] HANpPaBJICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OPUEHTAINIA JTMYHOCTH, SKOJIOTUUECKOTO MBIIIICHHUS, TPEICTABICHUH O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeH MPUPOTHON Cpene.
[ToaToMy Hapsany ¢ u3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTYYCHHBIX 3HAHUW B TTOBCEIHEBHOMN JKM3HU JIJISl PEIICHUS MPUKIIAIHBIX 33/1a4, B
TOM 4YHCle: NPO(QUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBaHMI 4Yel0OBeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
1EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYyXKalollled NpUPOAHONW cCpeae, aHalu3a
BIUSTHUAS XO3SUCTBEHHOW ACSATENBHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
VCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HATIPABICHHOCTH
yuyeOHoro npenMera «buosiorus» mpoJuKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIOBUH JJIs1 pEIICHUs] OJTHOM M3 aKTyaJIbHBIX 33714 IIKOJILHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (OpMHUpPOBaHHE y  OOYyYaromMXcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaYKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHHE y OOYYAIOUIMXCS TMPEACTABICHUIN O
HAyYHOM KapTHUHE MHpa, paciiupsieT U 00O0OIIaeT 3HaHUS O KUBOW Hpupoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3allMUd U SBOJIOLUH, CO3MAET
yCIOBHA  JJISA:  TO3HAHUS  3aKOHOB  JKMBOW  TIpUpOAbl,  (HOpMUPOBaHUS
(YHKIMOHANBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M 0Oe3omacHoro obpasa
KHU3HU, SKOJOTHUYECKOT0 MBILIUICHHUS, IICHHOCTHOT'O OTHOILICHUS K JKUBOM MPUPOAE
U YETIOBEKY.

BonbIioe 3HaueHne OMOJIOTUS UMEET TaKKe IS PEIIeHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  cpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBaceT yciaoBus i (GOPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpallid OMOJOTHMYECKUX 3HAHHUH C
NpPEACTaBICHUAMU U3 IPYTUX YUYEeOHBIX NPEAMETOB, B YACTHOCTH, (U3NUKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYCHHHM y4eOHOro IMpenMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPENEICHHUA IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJACpKaHHUs, MPEACTABICHHOTO B MporpamMme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buomnorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOro IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIUecs: MOJKHbI OCBOMTH 3HAHMS W YMEHUS, 3HAUUMBbIE Jis
dbopmupoBanus 0OOIIEH KyJIbTyphl, ONPENCISIONNE aJCKBATHOE IIOBEICHUE
4eJIOBeKa B OKpY’KaIOlIeH NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYecKoi nestenbHocTH. Oco0oe MecTo B STOW CHUCTeMEe 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHMS, KOTOPbIE CIYX,aT OCHOBOM 111 (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE Mupa U
[EHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OHOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJEpXKaHHUS Y4eOHOro MaTepuana B IPOrpamMMme 10
OMOJIOTHH OCYIIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYCHHMS 3HAHUM 00
OTIUYUTETBHBIX OCOOEHHOCTAX >KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
IBOJIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmeta «bruomorus»
BBIJICJIEHBI CIEYIOUINE coaepKaTenbHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHusA», «KneTka kak Ouomnoruyeckas cucreMan, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOT0OOpa3ne OpPraHWYeCKOTO MHUpPay,
«IBOJIOLIUSA KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

[lenp u3yuenuss yueOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJiIcHUE  OOy4yaloIUMUCSH 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIbHOU
OpraHM3alMM >KMBBIX CHCTEM pa3HOIO paHra U MNpUOOpEeTeHHuEe yMEHUH
UCIIONIb30BAaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOLICHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHHSI Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

JoctuxeHue 1enu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIIEAYIOINX 3a4au:

OCBOEHHE OOYyYalOIMMHUCS CUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METOJaX HAay4YHOI'O MO3HAaHMs, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHM3allH, BBLAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHne y OOYyYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUYECKUX CHOCOOHOCTEW B MpoOliecCE€ aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBbIX B3IJISA0B, UAEH M HOAXOJOB K M3YUYEHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aluy;

CTaHOBJIEHHWE Yy oOOyvarommxcsa oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATD U OLEHUBATH SIBICHUSI OKPY KAIOIIETO
MUpa KUBOM MpPHUPOAbI HAa OCHOBAHWMM 3HAHUI M OMNbITA, IOJYYEHHBIX IpHU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHEe Yy OOYYAIOIIMXCS YMEHMH WIIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMUECKUX 3HAHUM B MPAKTHUYECKON NEATEIbHOCTH YEeJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM YKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOIEHNS STUUECKUX
HOPM IpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIEI0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW /Jis TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOMN KYIBTYpPHI, 4151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLIEHKH TOCJIEICTBUN CBOEH AESITELHOCTH 10 OTHOILIECHUIO K OKpYKaloIlIen cpeae,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(GUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oomero oOpazoBanus «buonorus», nusydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTEIbHBIM YYEOHBIM IMPEAMETOM, BXOASIIUM B
COCTaB MPEeIMETHOMN 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETHI».



Jlst m3ydenust 6noaoruy Ha 6a30BOM YPOBHE CPEIHETr0 001Iero o0pa3oBaHus
otBojuTcs 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPKXAHUE OBYUEHUA
10 KITIACC

Tema 1. buoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, ITUKON, SCTETUKON U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MUpA.
Cucrema OMONOTHYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOAeHIE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemouncTpauuu:

[Toptpetsr: Y. apsun, I'. Menaens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTO b TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3Y4YE€HUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMA.

JKuBblie cuctembl (OMOCUCTEMBI) KakK MpeaAMET u3ydeHus: ouonaorun. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIM, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKK >KU3HWY», «YPOBHU OpPraHU3aluU
YKUBOW NMPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUI COCTaB KIETKH. XUMHUYECKHE DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeElleCTB B KieTke. llomnep:kanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHre OenKOB. AMHUHOKHUCIIOTBI — MOHOMEpPHI OEJIKOB.
Hes3aMeHnMble U 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKuMe cBoWcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



®epmentsl — Owuonormdyeckue Karamuzatopbl. CtpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHTsl. BuTamuHsbl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuibsl (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl - (caxaposa, JIaKTO3a) W MoJiMcaxapuibl (Kpaxmall, TIJIUKOIeH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHHe
yTJI€BOAOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

Hykneunossie xkucnotsl: JHK u PHK. Hykneoruast — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[{uronorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
uzei 1 pakToB B HAYYHOM MO3HAHUH. MeTOIbl U3yUYEHUs KIIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmMe MNpPU3HAKH KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekyibl JIHK kak renermueckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpPOEHHUs MpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJHWYUS PACTUTEIBHOM, >XKUBOTHOU H
IpUOHON KIIETKU.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHna, e€ cBoiicTBa v ¢pyHkuu. [{uronnazma u eé
opranounbl. OnHomeMOpaHHble opraHouabl kieTku: JIIC, anmapar I'onbmxu,
au30coMbl.  [IoyaBTOHOMHBIE OpPraHOWIBl KIIETKH: MHUTOXOHIPHUH, ILIACTHJBI.
[IpoucxoxneHne MHUTOXOHAPUM M mactua. Buasl mmactun. HememOpaHHbIE
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. QYHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KAapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, J[x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Junarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXKHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckas TabnauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MOJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHuEe KUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKW,
«CTpoeHue sqpa KIeTKu», « Y IeBoAb, «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYy/IOBaHUE i MPOBEACHHUS
HAOJNIOICHUM, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U ux
ONKCAHUEN.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BeliecTB, Wi MeTab0Iu3M. ACCUMUIIALMS (TIJIaCTUYECKUI OOMEH) U
JTUCCUMUTISIINS (SHEPTETHUECKHT OOMEH) — JBE CTOPOHBI €AMHOTO TIpoliecca
meTtabonmmu3ma. Poib 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrHM B MOHHUMAaHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbiii. Poinbs dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (porocunrteza. Peakuun
doTtocunte3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emse. BiausiHue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UPYIoNIe OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciuenyieHue BellecTB, BBIACICHUE U
aKKyMYJMpPOBaHHE DSHEPrud B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KucinopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OxkucnuTenbHoe dbochopunrpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun wmarpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanmuzanust renetndeckod wHbOpManMM B KieTKe. ['€HETHYECKUU KOJ M €ro
cBoiictBa. Tpanckpunius — matpuudblii cuate3 PHK. Tpancnsauus — 6uocunTes
Oenka. Otambl TpaHciusauud. KomupoBanue ammuokucior. Ponp pubocom B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTHM CTPOCHHS M KU3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpWILMSA, peBepraza W  uHTerpasa. llpodunaktuka
pacmnpoCcTpaHEHHUs] BUPYCHBIX 3a00JI€BaHUil.

JdemoHncTpauuu:

[Toptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabnuupbl U cxembl: «Tunel nutaHusy, «Meraboauzmy, «MUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoporact», «Porocunresy, «Ctpoenune JHK»,
«Ctpoenre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1k Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmuinkauuu «Yasoenue IHK u tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOojeib cTpykTyphl JTHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1K, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uUHTepdaze. Perumkanusa — peakuys MaTpUYHOTO
cunteda JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiougHeIi W TAlUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOKEHUS W  HWHJIWBUIYAJbHOTO  pPa3BUTHUSA
OpraHu3MOB.

Henenue knetkn — muto3. Craauu muto3za. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUIA CMBICT MUTO34.

[Tporpammupyemasi ruGesb KJIETKA — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnosoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. McKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJIEKLUU.

[TosoBOE pa3MHOKEHHE, €ETO OTIMYHS OT OECHOIIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOISIIME HA CTaaUsIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKHUN CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mporecc OOpa30BaHUS TMOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TomoBeie kemne3bl: CeMEHHUKH U SUIHUKA. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMeT (CrepMaro3oui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOEHMS SMIIEKIETOK U crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, racTpyisiius, opraHorese3. IloctamOpuonanbHOEe pasButhe. TuIbI
NOCTAIMOPHOHANIBHOTO PAa3BUTHS: TMpsMoe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaIUM Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereratnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue kneTku OakTtepuiy, «CTpOEHHE TOJOBBIX KIETOK»,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «lIpsamoe n HenpsmMoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOIMINX 1
4yesnoBeKay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenapaTsl «CnepmMaTo30U/1bI
MJIEKOIIUTAIOLIErO», «SIMIeKIeTKa MIIEKONUTAKIeEro», «Kapunoknnes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allllIuKanus «J/lenenne KIETKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «M3ydyeHue cTpOeHHUs NOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipeamet u 3aaun reHeTUKU. VicTopus pasBUTHsA reHETUKU. Poiib nuronorun
U 5MOpHOJIOTMM B CTAHOBJIEHWU T'€HETUKU. BKilaJ poCCHHCKMX U 3apyOeKHbIX
yU4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETUKU (TMOPUIOJIOTHYECKUI,
LHUTOT€HETUYECKH, MOJEKYJSIPHO-TeHeTHUeCKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHSA. | 'eHeTHYecKasi CHMBOJIMKA, HCIOJIb3yEMasl B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS NPU3HAKOB, YCTAHOBIICHHBIE I'. Mennenem.
MonoruOpuiHoe CKpellMBaHHE. 3aKOH €IMHOOOpa3ust THUOpHUIOB NEPBOIO
nokosnienus. IlpaBwio JOMHHMpPOBaHMS. 3aKOH pACUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameTt. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  L{uToreHeTMueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBAHUA.
AHamusupyrolee ckpemuBanre. Mcnonp30Banne aHaIM3UPYOIIETO CKPEIMBAaHUS
JUTSI OTIPECIICHHS TEHOTHIIA OCOOM.

CueruienHoe HacienoBanue npusHakoB. PabGora T. Moprana mo
CLEIUICHHOMY HacJelI0BaHMIO TeHOB. HapylieHne cuemieHus reHoB B pe3yJibTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHYecKne KapThl.



['eHerrka mona. XpoOMOCOMHOE ONpeAETeHUE Moja. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIIMOHHOM U3MEHYUBOCTH. BaprallMoHHbIN psig ¥ BapHallMOHHAs KpUBasl.
Hopma peakuuu mpusHaka. KoJIMUeCTBEHHbIE M KAYECTBEHHBIC IPU3HAKA U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacneacTBeHHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalimoHHast n3MeHYMBOCTh. Knaccudukanys MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaciencTBeHHoM nsmenunsoctu H. . BaBuiiosa.

BresnepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOIbl T€HETUKU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETUYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPENEIEHNE TEHOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacneacTtBenHbie 3a0ojieBaHMsS 4YeOBEKAa: TI'€HHBIE OOJIC3HH,
OOJE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOr0 00pa3a >KU3HU, AUATHOCTUKH, MPOMUIAKTUKHN U JICYCHUS] TeHETUUYECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHHE. 3HAUECHHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEJIOBEKa.

JdemoHncTpauuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHME UM €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLHUBAHUAY, «Meiio3»,
«B3auMOoIeNCTBUE  AJUICNIBHBIX TE€HOBY», «l'€HeTnueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLHEIUIEHHOTO ¢ mnonom», «Kapuotumbel YenoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYHMBOCTHY», «MoauduKanroHHas W3MEHYMBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeIU-aMIIUKAIMK  «MOHOTHOPUIHOE CKpELUBAHUE,
«HenonHoe noMuHHMpoBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKpPOCKON M MHKpompemnapatr «Jlpo3zoduna» (HOpma, MyTanuu
(dhOpMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCeBHO.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «3yueHne MoaupUKAITMOHHONW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30¢uiabl Ha TOTOBBIX
MHUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOUECC. 3apOKICHHUE CEJEKUUH W JTOMECTUKALMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS U MHOIroo0pasus
KyJbTYPHBIX pacTeHUW. LIEHTpbl MPOMCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKInu. MaccoBbli U MHAUBUIYaJbHBIA OTOOPHI B
CENIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 3KcTepbepa. biIM3KOpoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass tubpunmszauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHHUE TOJMIUIOUJIOB. JIOCTMIKEHMS CENEeKUMU pAacTeHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHKEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranmsmoB. Kierounas
nHxeHepus. Kiietounbsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHM.
KiioHnpoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKkoyioruueckue WM dthyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITUTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHOB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIACHUS M MHOTr000pas3us
KYJbTYPHBIX pacTeHuit», «Ilopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «OtnanéaHas rubpunuzamus», «Padboter akanemuka M. @. MBanosay,
«Ilomunnounus», «OObekThl OuoTexHoNorun», «KiertouHble KynbTYypel U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKU TUIOJ0OB U KOPHEIIJION0B JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTopHble M mpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJEKLMH PAcTEeHUH M
YKUBOTHBIX (Ha CEJEKLNOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a00OpaToOpuio
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KITACC

Tema 1. JBoIrOLMOHHAST OHOJIOTHS.

[Ipeanocbulkn BO3HWKHOBEHHUS 3BOJIIOLMOHHOM TEOPUHU. OBOIIOLMUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BONIIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMOIMU. [lameoHTOMOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3auuusi SMOPHUOHOB pPa3HbIX BHJOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AHAJIOTUYHbIC,
pYOUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIIMYECKUX MyTeH y Bcex
OpraHu3MOB.

OomonnoHHass Teopus Y. [apBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CHIIbI 3BONIONMU BUAOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAST W3MEHUYNBOCTB,
O6opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Bostouu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsuusa kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyme cuibl ((hakTopbl) SBOMIONUHM BHIOB B IpHUpoJe. MyTallMOHHBIHI
IOpOLECC M KOMOWHATHBHAs WM3MEHYMBOCTH. llOMynsannoHHBIE BOJIHBI U Apeid
reHoB. M3oanus 1 Murpanus.

EcrectBenHbIii 0oTOOp — HampaBisomui  (HakTop 3BOIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysibTaT dBomronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMop(h03bl U UANOATANTALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (OpPMBI
BUI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBosonusi. DopMbl  ABONIONUU:  (pusleTUYEeCcKas, JIMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HecleNMaIu3UpOBAHHBIX INMpPeIKoB. IIporpeccupyromas
criennanu3anvs. AganTuBHAs paavanus.

JdemoHcTpanuu:



[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmups! U cxembl: «Pa3BuTre OpraHMYECKOro MUpa Ha 3emiie», «3apoAbIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOprOBI 32
cymiectBoBanue», «EctecTBeHHbIt 0TOOP», «MHOroo6pa3ue COpTOB pacTeHHII»,
«MHorooOpazue  mopon  KuUBOTHBIX»,  «[lomymsuum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sdy, «Mnuoananramum», «OOmas aereHepanus»,
«/IBmkymue cuibl 3Bosronum», «Kapra-cxema wapuipyTta nytemectBus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

ObopynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPAaCKH,
Ha0Op TUIOAOB M ceMsiH, Kosuiekuus «lIpumepbl 3alUTHBIX MPHUCTIOCOOICHHUM Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpaBICHUS 3BOJIIOIUNY, 00BEMHAST MOEINb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komekuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX W pacTeHui», wonenb ammmkanus «llepexpécr
XpOMOCOM», Biaxhele npenaparsl «Pa3Butme Hacekomoro», «Pa3Burtne
JSATYUIKA», MUKponpenapat «Jlpo3zodpuna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHIO».

JlabopaTtopHas pabdota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE U pPa3BUTHE KU3HH Ha 3em.Jie.

JlonaydHble TpPEACTABICHHUS O 3apOKACHUM >KM3HU. HaydHble runoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepMmus. XUMHUYECKas
HBOMIOIUSI. AOHUOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU ABOOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHME IPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYMIl AKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPJAOBUKCKUH, CHITYPUUCKHM, TEBOHCKHM, KAMEHHOYTOJIbHBIN, TIEPMCKUM.

Me3o30KcKas 3pa v €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickags »pa ®W €€ mepuoAbl: MaJCOrC€HOBbIA, HEOICHOBBIM,
aHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMaTa WM IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTEIBLHOTO M JKUBOTHOrO MHpa. ApomMopdo3bl y pacTeHHd U
XKUBOTHBIX. [T0osiBIIEHNE, pacliBET U BEIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucreMa OpPraHMYeCKOTO MHpa KaK OTpakeHHe »3Botouud. (OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIOLHNA YeJIOBEKa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeJoBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3InyMs YeJI0OBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuiabl  (dakrtopsl) — aHTpomorene3a.  HacneactBeHHas
U3MEHYMBOCTh UM €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIHM TPYJa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTAa/IMM U BETBH 3BOJIIOLHH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbii, YenoBek npsaMoxonsuumid, YenoBek HeaHIACpPTAIbCKUN, YenoBek
pa3yMHbIid. Haxonku uCKOIaeMbIX OCTaTKOB, BpeMs CYIECTBOBaHMS, 00JacTb
pacmpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUS.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOWJHAs
(a3uaTcko-amepukaHnckasi).  UepTsl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHWA. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemouncTpauuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHe CoJIHEUHOM cHucTeMbl», «Pa3BuTune
OopraHnueckoro wmupa», «PacturenbHass KieTka», «KUBOTHas  KIETKay,
«IIpokapuornueckasi kietka», «COBpPEMEHHAsi CHUCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOoBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBEeYECKHUE pachy.

O6opynoBanue:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAHBOHIIA), CJICTIKK HWIIU
U300pKEHUSI KAaMEHHBIX OpYJIud MNEepBOOBITHOTO YeOBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TEOXpoHOJOTHYecKass Tabnura, KoJuleKuus «Dopmer
COXPAaHHOCTH MCKOIAEMbIX dKUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

[Tpaktuueckast padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBEAUECKUN My3€el).

Tema 3. Opranu3sMbl 1 OKpPYKaOIIas cpeaa.

DKoJorus Kak Hayka. 3a/ladyd ¥ pa3zAelibl IKOJIOTUH. MeTo bl IKOJIOTHYECKUX
UCCIIEJOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAS,
BHYTPHOPIaHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -skonornyeckux (HakTopos:
abuoTHueckre, OMOTUYECKUE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTMYECKUX
(akTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (HakToOphl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DOTONEpUOAN3M.
[TpucniocoOnenust  OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTOopHI. Bunnl OMOTHYECKUX B3aUMOJIEVCTBUMN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, xoonepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUN ISl CYIIECTBOBAHUSA
OpPraHU3MOB B IPUPOIHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyisiuuu. OCHOBHBIE IOKa3aTeNlu
NOMYJSIUMN: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. J[mHaMuka YUCIEHHOCTH MOIMYJISIUU U €€ peryssuus.

JdemoHcTpanuu:

[ToptpeTtsi: A. I'ymbonbar, K. @. Pynbe, O. I'ekkensb.

Tabmuupl n cxemsl: kapta «IIpuponnsie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®Potonepuoanzm», «llomymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH MOMYJISIUK UHDY30puH-TyPenbki», «[luieBpie nenmy.

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

JlaGopatopnas pabota Ne 3. «Mopdonoruueckue oCOOCHHOCTH PACTCHUI U3
pPa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

ITpakTnueckas padora Ne 2. «Iloacuér ma0THOCTH MOMYJISLUI pa3HbIX BUAOB
pacTEeHU.

Tema 4. CooOmecTBa 1 IKOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBOo opranu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuieBas). Buasl-nomuHaHTel. CBsA3M B
OHUOILIEHO3E.

Okosnorudeckue cucrteMel (dkocuctemsl). Ilonste 00 »skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B HIKOCHUCTEME.
Tpoduyeckne (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMileBble 1€MW U CETH.
OCHOBHBIE TIOKAa3aTENU SKOCUCTEMBI: OMomacca, MPOAYKIHSA. OKOJIOTHYECKHE
nupamMubl: MPOIYKUHUH, YHUCJIEHHOCTH, OunomMacchl. CBONCTBA HKOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALMS, pa3BuThe. CyKIeccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI UIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrEeHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ00aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKHE IUKIBI JJIEMEHTOB (yriaepoja,
a30Ta). 30HAIbHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHbIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOTEMBI.

CocymiecTBoBaHME OPUPOJIBI u YeJI0BEUECTRA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS TMPUPOJHBIMU pECypcaMd U MX HCHodb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabmumpr u cxemsl: «[lumesbie nenun», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenu nutanusy, «IKoJIOTHMUYECKass MUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA UPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  jeca», «buonenos BomoéMa», «ArponeHo3», «lIpumepHsbie
AHTPOIIOTEHHbIE  BO3JEUCTBHS Ha Ipupony», «BaxkHenmme HUCTOYHMKHU
3arpsi3HEHMS] BO3[yXa U TPYHTOBBIX BOA», «[louBa — BakHelIIash COCTaBIIAIOIIAs
ouochepr», «DakTophl Aerpaganuu nouBy», «llapaukoBeiil a3 dexr», «DakTopbl
paaroaKTUBHOTO 3arpsizHeHus: Ouocdeprl», «OO0mas cTpykTtypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT d3KpaH Ouochepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoae».

O6opynoBanue: Mojelb-anmnkanus «TunuuHble OHOLIEHO3bI», TepOapuii
«PacTtutenbHble cO00IIECTBAY, KOJIEKIMH «buonieHo3y, «Bpeaurenu BaxHEHIIMX
CEIIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAINE K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUA,



Kpacnasa knura Poccuiickoii ®enepaumu, H300paK€HUs OXPAHAEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMUOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBHLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpenmera «buosorus»
BBIJICJICHBI CIIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbBHOCTH
U CaMOOINPE/ICNICHUI0, HajJu4yhMe MOTUBAIIMM K  OOYYEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHMSI, TOTOBHOCTh U CHOCOOHOCTHh OOYYalOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, NPUCYLIUMH CUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE OSKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3YyNbTATBI OCBOEHUS NpeaMeTa «bHONIOrus» JOCTUTarTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIHLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIIMOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCAM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpAa3BUTHsA, pPa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IPABOMOPSAKY, YEJIIOBEKY TPYJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUSI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCIEeIUI0 U
TpaguUMsM MHOTOHAaIMOHAJIbHOTO Hapoaa Poccuiickoir @enepauuu, Npupoae H
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONuXCsl pyKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEIBHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABJICHUMN
BOCIIUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA ¥ PaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBbIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HWIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOMU KU3HHU U OOBIICHATH €€;

YMEHUE YUUTHIBATH B CBOUX JECUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEN C pa3HbIMU YOEKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTAMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB NpHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKON JIEATEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOopMHUPOBAHHOCTH POCCHNCKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, ropmpoct 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK U KYJIbTYpY,
MPONIOE U HACTOSIIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEIUIO0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHHE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHUS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anmute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/IA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEUMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIHOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPaXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢puzuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbLTYPbI 30POBbSI U
IMOIUOHAIBHOTO (J1ArONOTyYHUs:

NOHMMaHHE W pealu3alnus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBO€  TmUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHWJI U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH U OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DHU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOr0 MOBEJEHUS B CUTYAIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1 );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO IE€SITEIbHOCTD;

WHTEPEC K pa3nuyuHbIM cdepam npodhecCHOHATBHOU JeATeITbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
CcOOCTBEHHbBIE KU3HEHHBIEC IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0 M C€aMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

DKOJIOTHYECKU II€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM HUX BO3MOXHBIX MOCIEACTBUM s
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU M3YyUYEHUH OHOJIOTUH
3HAHUS M YMEHUS TpPU pEUICHUH NpoOJieM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOAOIIOIL30BaHUEeM  (COONIOZICHNE  TpaBWJI  TOBEACHUS B MPUPOJE,
HAIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);



AKTUBHOE HENPUATUE JECUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaOUIEH
IPUPOJIHON cpefie, YMEHHE MNPOTHO3UPOBATH HEOIArONpHUSATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4KUE PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKOM KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4AaCTHIO B IIPAKTUYECKOMN NESATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPBl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneunuKk OMONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeCTaBICHUS 00 OKPYXAloIleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMU AJIi COBPEMEHHOW IMBHIM3ALINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
o0ecrieyeHus  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMYECKMX 3HAaHUNW B LEJAX
HNOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHOM IPaMOTHOCTH O0ydYarommxcs, popMUpyeMoi
pU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHWs MJI1 aHauu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYyYEHHUs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OHMOJIOIMYECKHUE 3HAHUS Ui
pelIeHns Mpo0IeM B pealIbHbIX KU3HEHHBIX CUTYalUsIX;

OCO3HaHUE I[ICHHOCTH HAy4YHOH JEATEIIBHOCTH, NOTOBHOCTH OCYILIECTBIISTH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJIyYE€HHIO HOBBIX 3HAHUN IO OHMOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCS
MEXIUCHUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHaAyYHbIe MOHSITHS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, Mpoliece,
cucTeMa, Hay4dHbId (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeIOBaHUE,  HAONIOJCHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTuXx),
yYHUBEpCaJbHble Yy4YeOHbIE JEWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIme dhopMupoBaHue byHKIIMOHATBHOM
TPAMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTh
o0yJarmuxcs MCTIOJb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W YHUBEpPCalbHBIC Y4YeOHBIC JCHCTBUS B
IIO3HABATEJILHOW U COLMAIIBHON MTPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPAMMbl CpEIHEro OOIIero
00pa30BaHUsl TOJKHBI OTPAKATh:

Osjanenue YHHMBEpPCAJIbHBIMHA Y4eOHbIMU NMo3HABATEJbLHBIMH
JeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeMCTBHS:

CaMOCTOAITENIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH s ), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIAEIATh WX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM);

ONpENeNATh IEJIU JSATCIbHOCTU, 3ajiaBasi MHapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABICHHBIMU LIEISIMU;

WCITOJIb30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUUN
YKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE pPACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMBIX
SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEILHBIC CpencTBa JUTSE MpEeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUYHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIECHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3iMyHble BUABl JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalMH, MPeoOpPa3oBaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYallUsX, B TOM YUCIIE NP CO3JaHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(dopMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BJIa€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHSATUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHUIX;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M M AaKTyaJIM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUNOTE3y €€ pEeLIeHHs, HAaXOAWTh apryMEHThI JJs JOKa3aTeJIbCTBA
CBOUX YTBEPXIACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE PpELICHHUs 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MNEpEeHoca CPEJACTB M CIOCOOOB
JEHUCTBUS B MPO(HECCHOHANTBHYIO CPEy;

YMETh MEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JIACTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALIUU (TEKCTe yueOHOTro
nocoOusi, HAay4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsX H
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATh PAa3IMYHBIC METOJbI MPU MOUCKE U
oTbope Omosiornyeckor MHPopMaru, He0OXOAMMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpPMY  TIPEICTABICHUS
ouosiornyeckor nHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
" Jpyroe);

UCIIONIb30BAaTh HAy4yHBIM S3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
ouonornueckoi MHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HhOpMYIbI, aOOpeBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHOK 0€30MMaCHOCTH JTMYHOCTH.

OgiiaieHHe YHHUBEPCAJbHBIMA KOMMYHUKATUBHBIMHU A€HCTBUSIMH:

1) o61enme:

OCYIIECTBISATh KOMMYHUKAIIMHN BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIONHEHHUS TpeiaracMou
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHWMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHid,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIIOCOOAMU OOIICHHSI W B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISTh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh ¥ HMCTOJIH30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHUS NIPU PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKJOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBH,
pacmpenenarth poid ¢ Y4E€TOM MHEHHM y4YacTHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXJOTO y4YaCTHHMKA KOMAaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHUBATH HJIEH C TO3MLUUA HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

OBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOOJIEeM U HX
pelIeHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHUAX M IOCTYIKAax [0 OTHOLIECHWMIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO NIESTEIbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBIATh IUIAH pEIICHHs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKON HPYIuLUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJ€Th HABBIKAMU  [IO3HABAaTEIbHONW  peQUIeKCMM Kak  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaIHU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO IPYIUX HA OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTrHble pe3yabTaThl OocBoeHUsi nporpaMMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuyeckue s yaeoHoro mpeamera «buomorns
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUI B Pa3iMuYHBIX Y4E€OHBIX CUTYallUsX, a TaKKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yabTaThl IPEICTaBICHbI IO TOAaM 00yUYEHHUS.

[TpenmeTrHbie pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHHs, O BKJIaJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
I'PaMOTHOCTH UY€JI0BEKa JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHUHOB M IOHSITHIA:
KHU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (OOMEH BEIIECTB U NpPEeBpallCHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsilus), YPOBHEBAsE OPraHU3alUs JKUBBIX CHUCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, ILEHTpaJbHasg JOTMa MOJIEKYJsIpHON Ouosnorun), 3axoHsl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensiTe rpaHULbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOJAMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOMIOICHNUE U
OMHCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHH, OpraHMU3alus U MPOBEICHHE
OMOJIOTMUECKOTO  HOKCIIEPUMEHTa,  BBIIBI)KEHHWE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSCHEHUE IOJYYECHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIMU B KIETKE, (pOTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIAYaJbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUSA NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MIacCHOCTH CBOETo 3/10pOBbSI U 30POBbS
OKpY>KaIOIIMX JIOACH, COOJII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaroIen
OPUPOJIHOM cpesne, MOHMMAHUE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  PalUOHAJIbHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHbIE TEHETHYECKHEe 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHME, CILEMJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKpEILIMBaHMs AJIs MpeicKa3aHUsl HACJIEeJOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOIIOIAThH
npaBuiia mpu paboTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIHIO
OMOJIOTMUYECKOTO  COJAEpIKAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMy, HayYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MeAMIINHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALIUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTHH.

[IpenmeTHbie pe3yabTaThl OCBOEHUSI yueOHoro mpeameta «buonorus» ¢ 11
KJlacce JOIKHBI OTPaXKaTh!

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPA M HAYYHOTO MHPOBO33PEHHs, O BKJIa/J€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIOYJIALKSA, T€HO(OHA, 3BOIIOLMS, ABWKYILIHE CUIIbI ((PaKTOPBI) HBOJIIOLINH,
IPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEIYyLEHThl, LEeNu MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreoneHos, onochepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHsS DBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoiactBa K. M. Bbopa, uepemoBaHusi TTaBHBIX HANpaBICHUA WU
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPENeNSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAM;

yYMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMHMCaHNE JKUBBIX CHUCTEM, TMPOIIECCOB U SBJICHH, OpPraHM3AIMs W TPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBIICHHE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEIUYHMHAMU, OOBSICHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKA CTPOSHHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJSALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYLECHTOB,
OMOTeOIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUsA, MPUCIOCOOIEHHOCTH
OpPTaHW3MOB, JICWCTBUSA DJKOJOTHYECKHX (AKTOPOB HA OpraHU3MBI, TepeHOoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSATH TMOJIYYCHHbIC 3HAHUS IS OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB U SIBJICHHM, /ISl TPUHATHS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HU C TIeNIplo obecriedeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpY>KaIOIIMX JIOACH, COOJII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
IPUPOJIHON cpeje, MOHMMAHUE HEOOXOIWMOCTH HCIOJb30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIIBEHOTO TIPUPOIOTIOIH30BAHHS,

YMEHHE pelIaTh dJEMEHTapHbIe OMOJOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MepEeHOCca BEIIECTB U SIHEPTUU B IKOCHUCTEMAaX (LIeTH MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOIIOIAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEPIKaHMS, BKJIIOYAMOIIYIO TIICEBIOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHHKOB (CpPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-IIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI0OaJbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast OUONOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jgeoB U TeM nmudpoBbIe
Ne i/ P Konrtpoabnbie  IIpakTnueckue (ubp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOJIOTI fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBnIe cucTEMBI U UX OpraHu3aIus 1 buGnnorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHH COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
4 FKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHUE 1 MTHANBUYAIBHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UIBMEHUUBOCTh 2 15 bubnuotexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
Bbu6nunoreka [IOK
8 Pesepsroe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aesioB U TeM nudposbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
! IBoMIOUHOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE W pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 OprauusMel ¥ OK aromias cpena 5 1 bubmorexa LIOK
p PyKarot pedt https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpenit https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0o.ru/863¢6122
https://m.edsoo.ru/863e¢632a
MeTo1bl TO3HAHUSA KUBOM TPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «/Mcnonp30BaHue pa3IMYHBIX 1 0.5 bubmorexa OK
P ’ https://m.edsoo0.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckue cucTeMsl, IPOLECCH 1 bubnmoreka [JOK
1 X U3yUCHUE https://m.edsoo.ru/863e6564
4 XuMHYECKUH cocTaB KIIeTKH. Boma u | bubnunorexa [IOK
MUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bubnunorexa [IOK
5 b .C 0 1
CITH, LOCTAB 1 CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «/3ydeHue | 0.5 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
7 VYrnesoasl. JInnuasl 1 nomotexa [0

https://m.eds00.ru/863¢6870




bubnunorexa [IOK

8 Hyxnentossie kuciorsl. AT® https://m.edsoo0.ru/863e6d5¢
9 Hcropust 1 METObI N3yUEHHUS bubnmoreka [JOK
kietku. Knerounas teopus https://m.edso00.ru/863e6e88
10 Knetka kak 1iesocTHas KuBas
cucremMa
CTpoeHue 3yKapuoTUYECKOUN KIIETKH.
JlaGopaTtopnas pabora Ne 2
«M3yueHne cTpoeHus KIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubnunorexa [IOK
12 OOMeH BeleCTB WM MeTa00JIN3M hitps://m.cdsoo.rw/863¢766c
bubnunorexa [IOK
13 ®otocuiTes. XemocHHTe3 https://m.edso0.ru/863¢7¢98
. bubmuorexa [{OK
14 JHepreTureckuii oomen https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN IMKII KIETKHU. [lenenue
KieTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «Habmrogenne MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢7dcd
KJIETKaX KOHYMKA KOpPEITKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [{OK
MaTPUYHOTO CUHTE3A https://m.edso00.ru/863e796¢
bubnunorexa [IOK
17 Tpascsms — duocwnres benxa https://m.edsoo.ru/863e796¢
18 Hexnerounsie ¢hopmbl )KU3HU — bu6muoteka [JOK




BUPYCBI

https://m.edsoo.ru/863¢7540

but6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
but6mmoreka [IOK

2 Meii

0 onos https://m.edsoo.ru/863e¢7f4a

OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eTOK. OII0J0TBOPEHHE.
Jlaboparopnas pabota Ne 4 bu6muoreka [IOK

21 0.5
«M3ydyeHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTpenaparax»»

2 NunuBuyansHOE pa3BUTHE bu6muoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e¢8436

3 ['eneTnika — Hayka o bubmmoreka [JOK
HaCJICACTBEHHOCTH W N3MEHYNBOCTH https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 IpU3HAKOB. MoHOrHOpUIHOE bubmmorexa LIOK

p ’ pHA https://m.edsoo.ru/863e8878
CKpEITUBaHNE
UTHOpUIHOE CKpEIINBaHue. 3aKOH
25 f€3aBI/II()ZI/If\[/IOFO HainI: OBaHUs bubmmorexa [OK
A https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CreruieHHOE HaclIeIOBaHue
npu3HakoB. JlaboparopHas padota
Neo 5 «M3yuenue pe3ynbTaToB bu6muoreka [IOK
26 0.5
MOHOTHOPHUIHOTO U TUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(IIIBI HA
TOTOBBIX MUKpPOIIpENapaTax»
27 I'enetuka noma. Hacienosanue but6mmoreka [IOK




IMMPU3HAKOB, CHCIVICHHBIX C IMOJIOM

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

HN3menunBocth. HenacnencteeHHas
U3MEHUYUBOCTh. JIabopaTopHas

73 pabora Ne 6. Uzyuenwue | 0.5 bu6muoreka [IOK
MOIU(DUKAITIOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO psifia U
BApUAITMOHHON KPUBOM»

HacnencTBeHHast ”3BMEHUYMBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bu6muoreka [IOK
«AHanu3 MyTanui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Teteriia wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnenctBeHHOCTH U 1
W3MEHYMBOCTH OPraHU3MOB)

but6mmoreka [IOK

32 Cenekuus kak Hayka it npoece ! https://m.edso0o.ru/863e92 14

3 MeTo/ bl U TOCTHKEHUS CENTCKIINU | bubnuorexa [{OK
pacTeHU! U KUBOTHBIX https://m.edsoo.ru/863e9214

14 broTexHOoIorus Kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edsoo0.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Konrpoanneie  Tpaxruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoTsI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3YyUEHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
) Hctopus pa3BuTHus npeacTaBieHui 1 bu6muoreka [IOK
00 3BOJTIOIIUN https://m.eds00.1ru/863e9570
but6mmoreka [IOK
3 MuipoosomowHs ! https://m.edsoo.ru/863e9cle
[Tomymsimust Kak IeMeHTapHast
€IMHUIIAa BUJA U SBOJIOIIH.
4 Jlaboparopnas padota Ne 1 1 0.5 bubmorexa [TOK
https://m.eds00.1u/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OITOTHUECKOMY KPUTEPHIO)
5 JIBroKyIIHMe CUitbl (3J1€eMEHTapHBIC 1 bu6muoreka [IOK
(haKTOpBI) SBOTIOLIHH https://m.edsoo.ru/863e9da4
. bubmuorexa [{OK
6 EcrecTBennslii 0oTO0p 1 €ro hopMbl 1 hitps-//m.edsoo.rw/863¢9ed0
Pe3ynbTaThl 3BOMIOLMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bu6muoreka [IOK
pabota Ne 2 «Omnucanue ’ https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay»
2 Hanpasnenus n nytu 1 bubnmoreka [JOK

MAaKpO3BOJOIINN

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




9 HeoOpaTtumocTs 3BOIONNN
10 Hctopus xu3Hn Ha 3emMiie U1 METObI
e€ U3y4eHus
1 ['MnoTe3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 Pa3zButue xu3Hu Ha 3emMIie 1o 3pam U bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bubnuorexa [IOK
«M3ydyeHre UCKOIIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIUSAX »
14 CoBpeMeHHas cuctema bu6muoreka [IOK
OpraHr4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeTIOBEeKa (aHTPOIIOTECHE3) Bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBrokymue cuitbl (paxTopsl) bu6muoreka [IOK
aHTPOTIOTEHE3A https://m.edsoo.ru/863ecad44
17 OCHOBHBIE CTaJIUU IBOJIOLNN
YelioBeKa
13 UYenoBeyeckue pacel U MPUPOIHBIE bu6muoreka [IOK
aJanTalnuy 4YeJ0BeKa https://m.edsoo.ru/863caca2
PesepBubIil ypok. O6006111eHIE IO
19 Teme «BO3HMKHOBEHHE U pa3BUTHUE
JKU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnunorexa [IOK




(baxTopsl

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

AbGuoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOCHHOCTH

. bubmuorexa [{OK
22 pacTeHU U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopatopHas padora
No 4. «Bnusgnue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubnunorexa [IOK
23 Bromieciie axTope! https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonyssiiun. [Ipaktuueckas pabora
24 Ne 2 «IToacuéT IIoTHOCTU 0.5
MOMYJISIIIUM pa3HbIX BUOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHUE CUCTEMBI bubnuorexa [{OK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubnnorexa LHOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykieccus
28 [Ipupoanbie 3KO0CHCTEMBI
29 AHTPOINOTr€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnmoreka [JOK
AKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bu6muoreka [IOK

ouocdepsl

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




32 YenoeuecTBO B Onochepe 3eminn 1
3 CocyniecTBOBaHUE TPUPOJIBI U | bu6muoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O000IICHHE TEMBI
34 «Coo0011ecTBa ¥ YKOJIOTMUECKHAE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOIT'PAMME
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