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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OMOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneyeHus MoAXoJ0B K (OPMHPOBAHUIO COJAEpKaHUS Y4eOHOro TNpenMeTra
«buonorusi» coctaBuiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CONepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit @Denepanu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYIIIECTBOBAHMS YeOBeUeCKoro oomecTBa. COTrIacHO Ha3BAaHHBIM IOJIOKEHUSM,
ornpe/eseHbl OCHOBHBIE (PYHKIIMU MPOrPaMMBbI 10 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeIax, 00 oOiei
cTparerud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYYaIOUUXCS CpEeACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0s3aTelbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeaelieHne 10 pa3ieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEUCTBUM OOy4YaromMXCS IO OCBOCHMIO COJAEpKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWOJIOTMM, Ojlaronapss 4yeMy B HeW
POCMATPUBAETCST HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTUYHOCTH, SKOJIOTUUECKOTO MBIIIIEHHUS, TPEICTABICHUN O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHWEM K OKPYXAIoIIeld MPUPOTHON Cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYLUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe Mo OMOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: TPO(QUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4YeslOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1€JecCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW Cpeie, aHaiu3a
BIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aalTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAeT BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl,  (HopMuUpOBaHUS
(YHKIMOHATBPHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOT0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpalid OMOJOTMUYECKUX 3HAHHUH C
NPEICTaBICHUSAMU U3 IPYTUX YU4EOHBIX NPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPEIEICHHS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COAEp)KaHUsS, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO TIOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOlIUeCs: JOJKHBl OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENETSIONMNE aJeKBATHOE IOBEICHUE
YeJIOBeKa B OKpY’KaloUIle NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT JIEMEHTHI COACPKAHUSL, KOTOPbIE CIYX,aT OCHOBOM AJi (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTUYECKOr0 00pa30BaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHs Yy4eOHOro MaTepuasia B IpPOrpamMMme 10
OMOJNIOTHH OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npenmeta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE cofepKaTenbHble TUHUK: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckas cucremay, «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOAB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTI.

Lens u3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4yaroLUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHMH
UCIIONBb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] PAa3IUYHbIX KU3HEHHBIX MPOOIIEM.

Joctmxenue 1enu uzydeHus: ydyeOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIMIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O
METOJ]aX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3unu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3alliH, BBLAAIOIINUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBbIX B3IJISI0B, WAEH M TOAXOJOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMM WIIIOCTPUPOBAaTh 3HAYEHHE
OMONOTMYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHUE YOEXKNEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIEHUS K HEN, COOIIOIEHNS STUYECKUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHSA
IKOJIOTUYECKOMN KYIBTYPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU TSI
OLICHKH TOCJIEICTBUN CBOEH AESITENbHOCTHU 10 OTHOIIECHUIO K OKPYKAIOIIEH cpeae,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME U COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTENbHBIM YYEOHBIM INPEAMETOM, BXOASIIUM B
COCTaB MPeIMETHOMN 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETBDY.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 kinacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COJEPXAHUE OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMM HayKaMH, Quiioco(uen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouosoruum B (OPMUPOBAHHMM COBPEMEHHOM HAy4dyHOHl KapTUHBI MHpa.
Cucrema OMONOTMYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kiaccuukalnus, MOACIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdeMmoHcTpanuu:

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

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHEe PadoThI:

ITpaktnueckass pabora Ne 1. «Mcmosb3oBaHME pPA3NUYHBIX METOAOB IpU
U3Y4YE€HUU OMOJIOTUYECKUX OOBEKTOB.

Tema 2. )KuBble cucTeMbl U HX OPraHM3aLMA.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. Otinnuue
JKUBBIX CHCTEM OT HEOPTraHUYECKOM MPUPOJIBI.

CpoiicTBa OMOCUCTEM M X pa3HOOOpasue. Y POBHU OPraHU3aLUNA OMOCHCTEM:
MOJIEKYJISIPHBIM, KIJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIH, MOMYJIALIMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpanun:

Tabnuupl u cxembl: « OCHOBHBIE NPU3HAKU JKU3HW», «YPOBHU OpPraHU3aLUU
YKUBOU IIPUPOJBDY.

O6opynoBanue: Mmojaenb MoJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XVMMHUYECKUM COCTaB KIETKHM. XWUMHUYECKHE DJIEMEHTBI: MAKPOJJIEMEHTHI,
MHUKpOAJIEMEHTHI. Bosia 1 MUHEpAJIbHBIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeEllecTB B KieTke. llomnep:xkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnumble U 3aMEHUMBIE aMHUHOKHUCIIOTBI. AMUHOKHMCIIOTHBIA COCTaB. Y pOBHHU
CTPYKTYpbl O€NKOBOW MOJIEKysbl (IIEpBUYHAs, BTOpUYHAs, TpETUYHAs U



YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHMEe cBoHcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

depmenTtsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTtsl. ButamMuHbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JIe30KCHUpHb03a),
aucaxapuibpl  (caxaposa, JaKTo3a) W nosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1EeJUII0I103a). bruonornyeckue GyHKIIMM YriIeBOIOB.

Jlunuael:  Tpurauuepuabl, ¢Gocdonunuasl, crepounsl. ['mapodunsHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
yTJI€BOJIOB, OEJIKOB M JTUMUA0B KaK HICTOYHUKOB SHEPTHUU.

Hyxknennoseie xucmore: JIHK wun PHK. Hykmeornasr — moHOMEpSHI
HyKJIenHOBBIX KUCTI0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynkiuu PHK.
Buaet PHK. AT®: ctpoenue u pyHKIUN.

[{utonorus — Hayka o kietke. Kiierounas reopust — npumep B3aMMOAECHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUs KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmye TMNPU3HAKH KIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JJHK kak renermueckuii ammapar,
cucTeMa cuHTe3a Oenka.

Tumsl KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpOEHHS MpoKapuoTHueckor kieTku. Kierounas crtenka Oakrepuit. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, JKMUBOTHOM U
I'pUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, UX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{utomnnazma u eé
opranounbl. OmHomMeMOpaHHbie opraHowabl kieTku: JIIC, ammapart I'onbmxw,
au30coMBl.  [10yaBTOHOMHBIE OpPraHOWbl KIIETKW: MHUTOXOHIPHUH, IJIACTUJIBI.
[IpoucxoxjieHne MUTOXOHJApUN W Tiactua. Bunbl mactun. HememOpanHbie
OpraHoOubl KIETKU: PHUOOCOMBI, KJIETOUHBIM ILIEHTP, LEHTPHOIH, PECHUUKH,
KIyTUKH. ODYHKIMY OPraHOMJO0B KJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sapa: saepHas 000s104Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdemoncTpanun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHne XUMHUYECKUX DJJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.



Tabmuubr n cxembl: «llepuogndeckass Ta0iauIla XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIB», «brocnuTes 6enka», «CTpoeHne MOJICKYJTbI OemKay,
«Ctpoenue ¢pepmentay, «Hyxnennososie kuciotel. JJHK», «Ctpoenue monekynbl
ATDy», «CtpoeHre 3yKapuOTUUYECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuan».

O6opynoBaHue: CBETOBOW MHKPOCKOMN, OOOpyAOBaHHME MJisi TMPOBEACHUS
HAOJIOCHUM, H3MEPEHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTENIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Jlabopatopnas pabora Ne 1. «M3yueHune KaTaIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl).

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUsI KIETOK PACTCHUI,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
ONMCAHUEM.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOmeH BemecTB, Wik MeTadomM3M. ACCUMUIIAIMS (TUTACTHYECKUT OOMEH) 1
JUCCUMUJIISIUA (PHEPreTUuecKuii OoOMEeH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Porbs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (Qa3bl (¢oTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. Biausiaue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJI€.

OHepreTuuecknii oOMeH B KieTke. PaciiernsieHue BelecTB, BBIICICHHUE U
aKKyMyJUpPOBAaHHE OHHEPruM B KIETKE. OITambl SHEPreTHUECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopomHoe OKHUCIEHWE, WM KIETOYHOE
JIbIXaHHE. OxucIuTEeNbHOE dhochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi reHetnueckod uHopmamuu B KiIETKe. |'@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunuus — matpuusblii cuate3 PHK. TpaHcnsuus — 6unocunTes
Oenka. Ortanbl TpaHchsiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.



Heknerounsie ¢popmel xu3Hu — Bupycsl. Mctopus otkpeitust BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodarn. bome3nn pacTeHmii, >XKMBOTHBIX H YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — Bo3Oyaurtens CIIM/la.
OOpatHast ~ TpaHCKpuIlLUs, peBepraza ©  uHTerpaza. llpodunakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunbel nuTaHus», «Meradoausmy, «MuUTOXOHAPUS,
«JHepreTuyeckuii oomen», «Xmopomnacty, «®Potocunredyn, «Ctpoenne JIHK»,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moaenu-anmnkauuu «Yasoenue [IHK wu Tpanckpumnuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», Moenb cTpykTyphl JITHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kietounplii 1UKI, WX >KU3HEHHBIM 1MWK KieTku. MHTepdaza m MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuuds MaTPUYHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JlunouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBI.  XPOMATHIBI.
[{uTosiornuecKne OCHOBBI PAa3sMHOXKEHUS W HWHIWBUIYAIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICIT MUTO3A.

[Tporpammupyemast ruGesb KJIETKA — aromnTo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U mojaoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, II0YKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEIEKIIUN.

[TooBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Craguun wmeriosa. IIpoueccel, Mpoucxoasiiyue Ha CTaausX Meio3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKUI CMBICT H
3HaYCHUE MEeNo3a.

['ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CIHepMaTOreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHorenes.



WunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyssiius, opraHorere3. IloctaomOpuoHanmbHOE pa3BUTHE. THIIBI
NOCTAIMOPUOHANBHOTO PA3BUTHS: TMpsMOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJUU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pacTeHH», «BereraTtuBHOE pa3MHOXKEHHUE
pacteHuii», «Jlenenue xkieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukanus JTHK», «Mutos»,
«Meino3y», «IIpsmoe u HenpsiMoe pa3BuTue», «['aMeToreHes y MICKONUTAIOIINX U
yeaoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

Oo6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u1bl
MJICKOIIATAIOLIETOY, «SMIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kineTkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «J/leaeHue KIeTKu», MOJIEIb
JHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopaTopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS MOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMAPATAX).

Tema 6. HacjiecTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTuku. Poias nuronoruu
U 3MOpPUOJIOTUM B CTAaHOBJICHMM T€HETUKH. BKiaa poccuilckux M 3apyOexHBbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKH (IruOpUI0JIOTHUYECKU,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATUsA. [ eHeTnYecKass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpuaHoe ckpelmmBaHue. 3aKoH eIUHO-00pa3usi THUOPUIOB IEPBOIO
nokoneHusd. IlpaBuno gomMuHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynctotel ramet. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHCHUMOTO  HACIICOBAHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBbI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyromee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsl OTIpEIeNIeHUsI TEHOTHUIA OCOOH.



CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJIEAOBaHUIO 'eHOB. HapyleHne cuenyieHrs reHoB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThI.

['eHetrika mosia. XpoOMOCOMHOE OMNpeAeeHUE Mosia. AyTOCOMBI U MOJIOBBIC
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIE/ICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (DUKAIIMOHHONW U3MEHYMBOCTH. BapualinoHHbIN psJl M BapyuallMOHHAs KpPUBas.
Hopma peaxkuuu mpusHaka. KoJIM4eCTBEHHbIE M KAUECTBEHHBIC IPU3HAKU U UX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOmHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi "3MeHIHBOCTh. Kimaccudukamus MmyTamnuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluidi. MyTareHHbie (aKkTOpHI.
3aKOH TOMOJIOTMYECKUX PSAI0B B HacieAcTBeHHOM n3menunBocty H. . BaBuiosa.

BHesinepHasa HacaeCTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka 4yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKAa: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHYECKUN, ONOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONpPEAEIEHNE FeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YeEJIOBEKA: TI'€HHEBIC OOJC3HH,
00JIe3HU C HACJEJCTBEHHOW MPEeapacioyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue # reHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TCHETUYECKHIX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHncTpanun:

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

Tabmuiet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI U €ro LHUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CUEIUIEHHOro ¢ mnosiom», «Kapuotumbsl YelnoBeKa M KUBOTHBIX», «Bumsl



U3MEHYMBOCTHY», «MoaudukaunoHHas W3MEHYUBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

ObopynoBanue: MoJEIH-aNIUIMKAMN «MOHOTHOPUHOE CKPEIIUBAHUEY,
«HenonmHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOIl W MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(dbOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCeBHO.

JlabopaTtopHblie 1 NpakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHne Moau(pUKAIMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uiisl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKJICHHUE CEJNEKUIUH U JIOMECTUKALIMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJBTYPHBIX pacTeHUM. LIEHTpBhl MPOUCXOKAECHUSI NOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi M MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanénnas rtulpunmzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
NOJIy4YEHUE MOJMILIONIOB. JIOCTHXKEHMSI CEeNeKUMU pacTEeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTalbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KynbTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHHM.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

DKoJlorMueckue M dthyeckue  npobiembl. MO —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel u cxeMbl: kKapTta «lIeHTpbl NPOMCXOXKACHUS W MHOTro00pasus
KYJbTYPHBIX pacTeHuil», «Iloposbl 1OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. @. MBanoBay,



«Ilomumnounus», «OO0beKTH OuotrexHonorun», «Kierounsie KyabTypel U
KJIOHUpOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJOB ¥ KOPHETIIIONOB JUKHUX (DOPM M KYJIbTYPHBIX
COpTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJIEKIUU PACTEHUU W
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[TpennochlIKu BO3HUKHOBEHHS 3BOJIIOIMOHHOM TEOPUHU. BOJIOLMOHHAS
Teopusi U €€ MecTo B OHMoNOoruu. BrnusiHue 3BOJIOMUMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMONUU. [laneoHTONOrHYecKue: MOCIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auuus SMOPUOHOB pa3HbIX BUJIOB
NM03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pyIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPTaHU3MOB.

OpomonrionHas Tteopusi Y. Jlapeuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKylIMEe CWJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE TPH OTPAHUYEHHOCTH PECYPCOB, HEOMPENENEHHAs U3MEHUYHUBOCTD,
O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BooIUH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [Tonynsiuus kak eIuHUIA BUA U DBOJIIOLIMH.

JBrokymue cuiibl (paxTopbl) 3BOJIOLUKU BUAOB B IpupoAe. MyTalmoHHBIN
IpoLEecC W KOMOWHATHBHAs W3MEHUYMBOCTH. llOMynsnnoHHBIE BOJHBI U Apeid
reHoB. M3omsimus 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop 3BOMOIUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco61eHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouuu. [Ipumepst
IPUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(h03bl U UIANO-aAANTALUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.



MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHUECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HeCleUHAIM3UPOBAHHBIX NpenkoB. lIporpeccupyronias
criequanu3anys. AanTuBHAs paguaLus.

JdemoHcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnunp! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apOoabIIn
IO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy», «PDopmbel  0O0pbObI 32
CyLECTBOBaHHUE», «EcTecTBEHHBIM 0TOOp», «MHOroo0Opasue COpTOB PACTEHUI,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sy, «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema Mapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA3OBAHHE).

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluMTHBIX MPHUCIOCOOJICHHUMN Y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHUS IBOJIIOLIMHU», OObEMHAs MOJENb
«CTpOeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, Koiekuus «DopMmbl COXpPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butue Hacexkomoro», «Passurne
JATYIIKW», MUKporpenapat «/[pozoduna» (Hopma, Myrauuu (OpMbl KPbUIbEB U
OKpacKH Tena).

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.ie.

JloHay4yHble TPENCTABICHHUS O 3apOXKACHHUU >XU3HU. HaydHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M naHcnepMusa. XHUMHUYEcKas
3BOJIIOLIUA. AOHOTE€HHBIM CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKUX.
OKCNEpUMEHTAIIBHOE MOATBEPKICHUE XUMHYECKOU 3BooMU. HavanbHble 3Tansl
ouonoruueckoi sBomouuu. ['unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHWE IPOTOKJIETKH. [IepBble KIETKM M HMX 3BOJIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButne xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. I[laneosoiickas spa u €€ mnEpUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o3olickas 3pa ¥ €€ NepUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [I0siBIIEHNE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOrO0 MHpa KaKk OTpakeHHE H3BONOUUA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

DBOJIOLHA Ye0BEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeactaBieHui o
MPOUCXOKJICHUHM 4YeloBeka. Meronsl u3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3IMyYKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

HBuwxyme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M €CTeCTBEHHbIH 0TOOp. OOmiecTBeHHbII 00pa3  KU3HH,
W3TOTOBJICHUE OPYIUU TPYZAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxonsuui, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pa3ymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHUS, 00JacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNECOUJIHAA
(eBpaswmiickas),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHIOCOOJIEHHOCTH  MpeCTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAaHMS. ENMHCTBO 4YEJIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

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

Tabmuupel u cxembl: «Bo3nukHoBeHue COJHEYHOM CHCTEMBI», «Pa3BuTHE
OpPraHM4ecKkoro mupa», «PacrturenbHas kieTka», <« KuBOTHasg  KIIETKay,
«IIpokapuotnueckast kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKne pachb».

O6opynoBanue:  mynsixu  «lIpoucxoxaeHue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300paKeHHs] KaMEHHBIX OpPYAHM MepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,



pyOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, Koyulekuus «Dopmer
COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX M PACTCHUI.

JlabopaTtopHblie U NpakTHYecKHe padoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€l).

Tema 3. Opranu3mMbl 4 OKpPY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeTobl SKOJOTUYECKHUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPTaHNU3MEHHAA.

Oxkonornueckre (axktopel. Kiaccudukanus skxonoruuyeckux (HakTOpOB:
abnoTtuyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(haKTOpOB HA OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMOICHICTBUM:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEUCTBUM I CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysanud. (OCHOBHbIE TMOKa3aTenu
HOMYJSIUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
Murpanus. J[mHaMuKka 9uCIEHHOCTH MOIYJISIITUN U €€ PeryJsIus.

JdemoHncTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmuiber u cxemsl: kapta «[Ipupomnbie 30HBI 3eMany, «Cpeasl oOuTaHUS
opranusmoBy», «®Dotonepuoanszmy», «llomymamum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU MOMYJIsnn HHPy30puu-TyPenbkny, «[lumespie enm.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTEHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTU MOMYJSLUNA pa3HbIX BUJIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rHYeCKHE CHCTEMBI.



Coo0miecTBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAS,
POCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (mumieBbie) YPOBHM SKOCHUCTEMbI. [IWIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKIHUsA. DKOJIOTHYECKUE
nupamMuibl:  MPOIYKLUMHU, YHUCJICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCUCTEMa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
r100aJbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE Kbl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHNE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHooOpasus Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pecypcaMd UM MX HCHodb30BaHue. JlocTKeHus
OMOJIOTUU U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

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

Tabmumpl u cxemsl: «llumessie nenu», «bUoOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbsie coobmiectBay, «llenu nuTanusy, «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JEUCTBHS Ha  OpuUpony», «BakHeHMIIMe HMCTOYHHUKHU
3arpsi3HEHUs] BO3/yXa W TPYHTOBBIX BOJ», «[louBa — BakHeHIIas cocTaBistomas
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3 dext», «DakTopbl
paarMoaKTUBHOTO 3arpsiz3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,



«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepb»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

OobopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», kKomuiekuuu «buonenosy, «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKLIMHU PpacTEeHUH H
KUBOTHBIX, MPHUHAJIEKAIIME K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUJA,
Kpacnas kuura Poccuiickoit @enepanuu, H300paKE€HUS OXpaHIEMBIX BHUIOB
pPacTeHU U )KMBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYYAalONUMHUCA TPOTPaMM  CpPEIHEro OO0Iero  oOpa3oBaHUS:
JTMYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUHUCKON
rpakIaHCKON UJACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOOINPEACIICHUI0, Halu4he MOTHUBAlMK K OOY4YEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS NpeaMeTa «bHOJOTHs JOCTUTaloTCs B
CAVMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHM, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJACHUS U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEW TMO3UIUU JUYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W MPABOIMOPSAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 W
TpaguUUsM MHOTOHAalMOHAJIbHOrO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKaroUIEH cpelie.



JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mipeamera «buomorwsy»
JOJKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOUINXCs PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHI, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIECTBa, PACIIUPEHUE KUZHEHHOIO
ONBITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIpaBJICHUN
BOCIIUTATENBHOU IESITENHLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA M MPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IMpPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSTH €€;

YMEHUE YUYUTHIBATH B CBOUX JECUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COI[MAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENLCKUX 3a7a4y, YBAXKHUTEIbHOIO
OTHOILIEHUST K MHEHMIO OIMOHEHTOB TNpHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTD pOCCUICKOMN IPAXKIaHCKON UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK U KYJBTYpY,
IPOLJIOE U HACTOSIIIEE MHOMOHAIIMOHAIILHOTO Hapoaa Poccuuy;

IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO0 U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHE U
pa3BuTHE OWOJOTHMH, TOHWMAaHUS 3HAYCHHUS OWOJIOTUM B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHMIO M 3anute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;



c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAal[MI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOIO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuusaMu Haponos Poccun;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOI'O U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

NOHUMAaHUE AMOLIMOHAJILHOTO BO3AEHCTBHS JKUBOW MTPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOy YU :

MOHMMAHUE W peamu3amusl 3I0pOBOrTOo u Oe3omacHoro obpasza >KH3HU
(3mopoBOe  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOaaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
cOoOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MOHMMAHWE 1EHHOCTH TNpaBUJl HWHJUBUAYAIIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPYZY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYA0JII00uE;

TOTOBHOCTh K AKTHUBHOM JESTENbHOCTH TEXHOJOTMYECKOM M COLMAIbHON
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYyIO JAEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaMm mpodeccrnoHaTbHON NesSTENbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pearr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 1IE€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHMS;



NOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: TNPUOOPETEHHE OIbITa
IJIAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXaroUEen Cpeibl;

OCO3HaHHUE TrI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWST W YMEHUS TPU PEHICHUH TpoO0IeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHUE  TpaBWUJ  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pAaBHOBECHUS B HSKOCHCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChephl);

AKTUBHOE  HEMNPUIATHE JEUCTBUM, NPUHOCAIIMX BPEHd  OKpYXKaroUeu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATrONPHUSTHBIE SKOJIOTHYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATh HUX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON JIE€SATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpPUICHCTBOBAHUE S3bIKOBOM M YWTATEJIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;

NOHMMaHHE creuu@UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATHFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeAcTaBieHus] 00 OKpYXalollleM MHUpE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKA U
oO1iecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpaHEHUs MPUPOJHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIlaTh PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 IJI100aJbHBIX AKOJOTHYECKUX MPoOsieM U
ofOecrieueHHss  mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUN B IEJsIX
NOBBIIIEHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak



COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS Ul aHalu3a W
OOBSICHEHUS SBJICHUI OKPY>KAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOUINXCS JAaHHBIX C HENbI0 MOJTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS JIS
peleHust Mpo0JieM B peallbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAHHME IICHHOCTH HAyYHOW JEATENbHOCTH, FOTOBHOCTH OCYILECTBIIATH
NPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAIHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  00Opa3oBaHUIO H
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAaHMU IO OHMOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUSI y4eOHOro mpemmera «buomorwsy»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOUIMXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATUSA, OTPa’KaIOIINE
LEJIOCTHOCTh HAy4YyHOW KapTHHBI MHpa M CHEHUPUKY METOJOB MO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJIEHHUE, IPOLECC,
CUCTEMa, Hay4YHbIM (aKT, MPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIEIOBaHNE,  HAONIOJCHHWE, U3MEpPEHHe, OKCIePUMEHT U  JAPYTuXx),
yHUBEpCalbHble Yy4yeOHble JAEeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
IPAaMOTHOCTH W  COIMAJBHOM KOMIIETEHIIMH OOyYaroIMXCsA, CIOCOOHOCTH
oOy4aromuxcs WCIIOJTh30BATh OCBOCHHBIC MEXAUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAIbHbIE yYeOHBIE JCHCTBHS B
MI03HABATEJILHOMN M COIIMAILHON MPaKTHKE.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS TMPOTPaAaMMBbI CPEIHEro OOIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHUHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICI



OMOJIOTHYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSA3U C IPYTUMH MOHATUSAMH );

ONPENEIATh LENIHW JCATENBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUECKHUE MOHTUS Ul 00bACHEHUs (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKIEHUA (MHIAYKTUBHBIC, JE€IyKTUBHbBIE, II0
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYMsI B paccMaTpUBaEMBbIX
SBJICHUSX, (DOPMYIMPOBATH BHIBObI U 3aKIIIOUCHUS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€il M OTHOLICHUM B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a
TAaK)K€  MPOTUBOPEUMHA  Ppa3HOro  pojAa,  BBISBIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHHs NPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUM JAEATEIBHOCTH;

KOOPAMHUPOBaTh M BBINOJHATH pabOTy B  YCIOBHUSX  PEAbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAaMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHU IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JINYHBIX METONOB MO3HAHHUS;

WCIIOIB30BaTh PA3JIMYHBIE BHIBlI JESITENBHOCTH 10 MOJYYEHHUIO HOBOTO
3HAHUS, €ro HHTEpHpeTanuy, MNpeoOpa3oBaHUI0 W IPUMEHEHHIO B Y4YEOHBIX
CUTYalUsIX, B TOM UUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBIBIITh IIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUS, HaXOAWTh apryMEHThI Ui JOKa3aTeJIbCTBA
CBOUX YTBEPXKICHUM, 3a1aBATh ITAPAMETPHI U KPUTEPHUU PEILLICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;



OCYIIECTBIISITh 1IEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO M IPAKTHUYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHammM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUIOB U (POPM IMpEICTaBICHUS, KPUTHUECKH OLIEHUBATD
e€ JOCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

dbopMynHMpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpopMaIuy, HEOOXOTUMOM NJIsi BHITIOJHEHUS y4eOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (HOpPMY  MpPEICTaBICHUS
ouonoruueckor nHpopMauu (Cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCTOJb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Ouonornueckoil MHpOpMalUMel: TPUMEHSATh XHUMHUYECKHe, (U3NYECKHe U
MaTeMaTHUYeCKUe 3HAKHM U CUMBOJIbI, (hOpMyIbl, aO0peBHATYpY, HOMEHKIATYpY,
UCIIONb30BaTh M MPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATrJISITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGOpPMAINH,
uH(GOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBgJlaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

1) oO61eHme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHHM IO CYIIECTBY OOCYyXaaeMoil TeMmbl (YMEHHE 3aJaBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHHS MpeiiaraeMon
3aJa4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
Janora Ui JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, IMPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;



BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)XI0Tr0 WieHa KOJIJICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JIEATETLHOCTH, OpPraHW30BBHIBATh U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,
pacmpeienaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
001 pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpUTHUHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHE, OBITHh HHUIIHATHBHBIM.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS NpoOJIeM U HX
pEIIeHNs B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BEIOMpATh HAa OCHOBE OHWOJIOTMYECKMX 3HAHWMA IIEJEBBIE M CMBICIIOBBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M MOCTYINKAaX MO OTHOILIECHUIO K >KHUBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYIIIECTBIIATh MO3HABATEILHYIO JIECSITEIBHOCTD, BBISIBISATH
po0IeMbI, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIEC 3a7]a4 B 00pa30BaTEIIbHON
NESATEeTLHOCTH U KU3HCHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNOUYTEHUMH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peluIeHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCHUTh KOPPEKTHBBI B JCATEIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJa/JeTh HABBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(IeKCUu Uil OLEHKHM CHUTyalluH, BblOOpa
BEPHOTO PEILECHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIKEHUIO;

IIPUHUMATh MOTHBBI W apPryMEHTBl IPYrMX IIpM aHaJIM3€ pe3yJbTaTOB
NESATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U NPABO APYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIMH IPYTOro YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTrHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueOHoro npeamera «buonorusp»
Hay4yHbl€ 3HAHUSA, YMEHUS U CIOCOOBI AEUCTBUN IO OCBOEHMIO, HHTEPIPETALUU U
npeoOpa3oBaHnI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHBIX Y4€OHBIX CUTYallUsiX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyallUsAX, CBA3aHHBIX C Ouosnorueid. B mporpamme mnpenMerHble
PE3yJIbTaThI IPEACTABIEHBI 110 F0JIaM O0yUYEHUSI.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buosorus» ¢ 10
KJlacce IOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAayYHOW KapTUHbI MUpPa M HAyYHOTO MHPOBO33PEHMS, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAHME OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M IPEBpAllCHHE
HHEPrUM), TOMEOCTa3 (CaMOpEryJsiLMsl), YPOBHEBAs OPraHU3aLUs JKUBBIX CUCTEM,



CaMOBOCIPOU3BEAEHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuioBa) u ydeHust (0 1IeHTpax MHOTooOpas3us u
MPOUCXOXKJICHUS KyJIbTypHbIX pactenuii H. . BaBuioBa), onpenensiTe rpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJEHUE U
ONMCAaHHUE JKMUBBIX CUCTEM, IMPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOTYYSCHHBIX
pEe3yJIbTATOB, MCHOJIb30BAHHBIX HAYYHBIX MOHSATHMN, TEOPUM M 3aKOHOB, YMEHHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpAILICHUS PHEPIUH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, HWHIMBUAYAJIbHOTO Pa3BUTUA  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TMOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PELICHWHW B IOBCEAHEBHOU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI M 370pPOBbA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TIOBEACHUS B OKPY KaloIen
OPUPOIHON cpefe, MOHMMaHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOU ounonoruu 51 OMOTEXHOJIOTUI JUISL pPalMOHATIBHOIO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CICIUICHHOE HAaclel0BaHWe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpelcKa3aHusl HACIeJOBAHMS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHEe pPadOThI, COOIIOATH
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISPHBIC
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUSI ydeOHOro mpeamera «buomorus» ¢ 11
KJlacce TOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUCKUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
I'PaMOTHOCTH YeJIOBeKa JJIsl pEIICHHS KU3HEHHBIX 3a71a4;

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
BU/I, TTOMYJISAINSI, TEHOMOH/I, BOJIOIMS, ABUKYIINE CHIbI ((haKTOPHI) SBOJIOINH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBHI, PpEIYyLEHThl, [eNMH TMHUTAHUS,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpUH (IBOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoiactBa K. M. Bbapa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit spomoruu A. H. CeeprioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEIIATH TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHNUE U
ONHMCAaHWE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHMA, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXKIY HCCIECIyeMbIMU BEIUYUHAMH, OOBSCHEHUE TIOTYYCHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH MOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
O0OBEKTOB: BHJIOB, TOMYJAIHHA, TPOIYIECHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIeHO30B W 3KOCHUCTEM, OCOOEHHOCTHM TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHM3MOB, JEWUCTBUSA D3KOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHWHA B
IKOCHCTEMAax CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB W OMOTCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIIMNX JIFOJCH, COOJII0ICHNST HOPM IPaMOTHOTO TIOBE/ICHHUS B OKPY KArOIICH



IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHY JIsl PAllMOHAIILHOTO MPUPOIOTIONIb30BAHMS,

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33/7a4d, COCTABISATH CXEMBI
HepeHoca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LIENH MUTaHUS);

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE W MpPAaKTHUYECKHE padoThl, COOII0AATH
npaBuiia npu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTUYECKOTO COJEpXaHMsA, BKIIOYAIOIIYI0 TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(OPMAILIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  [JIOOAlIbHbIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000113 6MONOTHYECKYI0 HHPOPMALIMIO U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO
UCTIOJIb30BATh MOHATHHHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne ni/mn P Konrtpoabnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 b 2 . .
HOTIOTIUL Xak Hayka 0.5 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI M UX OpraHU3aIlns 1 bubmorexa HOK
P H https://m.edsoo.ru/7f41¢292
. bubmuoreka [IOK
3 XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 hitps://m.cdsoo.ru/ 7416292
bu6munoreka LIOK
4 JKHSHEACATEILHOCTS KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHNE 1 HTHAMBUAYATIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 15 bubnuoteka [JOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuunsi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3EPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! IBONMOKOHHAS GHOOTHA ? 0.5 I https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HHU HA 9 1 0.5 bu6nuoreka [IOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel U OK aroas cpena 5 1 bubmmorexa LOK
p Py Karot pe https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41ccT4
but6mmoreka [IOK
P 2 1
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2.5 2.5




IHOYPOYHOE INTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOUW TPUPOIBI.
[TpakTrueckas padora Ne 1
2 «HMcnonp30BaHuE PA3ITUYHBIX 1 0.5 bubmmorexa [TOK
P ’ https://m.edso00.ru/863e6122
METOJIOB TPU U3YYCHUU
OMOJIOTUYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, MPOLIECCHI | bubmmoreka [JOK
1 UX U3yYECHUE https://m.edso00.1ru/863e6564
4 XUMHYeCKUM cocTaB KIIeTku. Boma u | Bbubnmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
Bbubnmuoreka [JOK
5 b .C 0 1
SALH. LOCTAB 1 GTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabora Ne 1 «/3ydeHue | 0.5 bubmmoreka [JOK
KaTAINTUYECKOW aKTUBHOCTH ' https://m.edso0o.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajiasbl)»
bu6nmuoreka [JOK
7 % ) 1
[JICBOJBL. JLHITHIBE https://m.edso0.ru/863e6870




Bbu6nuoreka [JOK

8 Hyxnentossie kucnorsl. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus n MeTo bl U3y4EeHUS bubmmoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieinoctHas xuBas
cucrema
CtpoeHne 3yKapuoTHYECKOM KIIETKHU.
Jlabopartopnast pabota No 2
«M3yueHune cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuii, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6f0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOMpENapaTax u ux
OTIICaHUE»
Bbu6nuoreka [JOK
12 OOMeH BeIIEeCTB WA META00IN3M hitps://m.cdsoo.ru/863¢766¢
Bbu6nmuoreka [JOK
13 PotocniTes. XemocuHtes https://m.eds00.ru/863¢7¢98
. bubmuorexa [JOK
14 DHepreTureckuii oomen https://m.edsoo.ru/863¢7aae
’KuzHeHHbIN UK KISTKU. [{enenue
KJIeTKU. MuTo3. JIabopaTropras Bu6morexa [IOK
15 paborta Ne 3 «HabmroneHne MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7dcd
KJIETKaX KOHYMKa KOpPEIKa JIyKa Ha
TOTOBBIX MUKPOMpENapaTax»»
16 buocuntes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
bubnmuoreka [JOK
17 Tpancmss — duocunres benxa https://m.edsoo.ru/863e796¢
18 Hexnerounsie popMbI )KU3HU — bubmmoreka [IOK




BUPYCBI

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

bu6mmoreka [IOK

19 ®opMbI pa3MHOXKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e¢83 1¢
bu6mmoreka [IOK

2 Melii

0 enos https://m.edsoo.ru/863¢7{4a

OO0pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eToK. OII00TBOPEHUE.
Jlaboparopuas padota Ne 4 bubnnorexa [HOK

21 0.5
«M3ydeHne cTpOeHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTpernaparax

” NuauBunyanbHOE pa3BUTHE bubnnorexa [HOK
OpPTraHu3MOB https://m.edsoo.ru/863e¢8436

7 I'enetnka — Hayka o bubmmoreka [JOK
HACJISACTBEHHOCTH U U3MEHUYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTU HACIEAOBaHUS

24 MIPU3HAKOB. MOHOTHOPHUIHOE buGnnorexa LIOK

p ' pHA https://m.edsoo.ru/863e8878
CKpEITUBaHHE
WTHOPUIHOE CKpEINUBaHuE. 3aKOH
25 iLCSaBI/IIZ:I/If\[/IOFO Hzf)cnli:l OBaHUs bubmnorera [IOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacleJOBaHue
npu3HakoB. JlaboparopHas padoTa
No 5 «M3yueHue pe3ynbTaToB bubanorexa [JOK
26 0.5
MOHOTHOPHUIHOTO U TUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HITBI HA
TOTOBBIX MUKpPOIIpemapaTax»
27 TI'eneruka noma. Hacienosanue bu6mmoreka [IOK




IMPU3HAKOB, CHUCIUICHHBIX C ITOJIOM

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

N3menunBocTs. HenacnenctBeHHast
M3MEHUYUBOCTh. JlaboparopHas

)% pabota Ne 6. zydyenue | 0.5 bubanorexa [HOK
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psijia U
BapHaIlMOHHON KPUBOM»

HacneacTBenHast U3MEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubanorexa [HOK
«AHanu3 MyTanui y 1po3oduisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpENapaTax»»

bu6mmoreka [IOK

30 Peneriia wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O6001IEHHE TTO

31 teme «HacneacTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOBY

bu6mmoreka [IOK

32 Cenelums Kkak Hayka # npoLece ! https://m.edsoo.ru/863e9214

13 MeTobl U JOCTUXKEHUS CENTEKIINU ) bubmnorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buorexHonorus kak orpacib | bubmmoreka [JOK
MPOU3BOJCTBA https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue H3ydeHus: o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIMS U METOJIbI €€ U3YUYECHHS 1 bubmmnorera [IOK
https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTus npeacTaBieHUn 1 bubnnorexa [HOK
00 3BOJIIOLIHH https://m.eds00.ru/863e¢9570
bu6mmoreka [IOK
3 Muipossosmowss ! https://m.edsoo.ru/863e9cle
[Tomynsimus kKak 1eMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOIUH.
4 JlaGopaTtopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKymme cuitbl (371eMeHTapHBIC | bubanorexa [JOK
(bakTOpbI) IBOJIIOLIUH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHbIit 0TOOp 1 €10 GOopMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTarhl 5BOTIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHU1000paszoBanue. JJaboparopHas | 0.5 bubnnorexa HOK
pabota Ne 2 «Omnucanue ) https://m.edsoo.ru/863e9fde
MPHUCIIOCOOTICHHOCTH OpraHu3Ma U e
OTHOCHUTEIIEHOTO XapaKTepar»
2 Hanpagsnenus u mytu | bubmmoreka [JOK

MAaKpO3BOJOIHNHU

https://m.edso0.ru/863e9cle




9 HeobpaTumocTs 3BOTIONNN
10 Hctopus xu3HM Ha 3eMiIe U METOIbI
e€ u3ydyeHus
1 ['unoTe3pl NpOUCXOKACHUS KU3HU bubmmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3paM U bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl 3BOJIIOLUN
pPacTUTEIBHOTO U YKUBOTHOT'O MHPA.
13 [IpakTuueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKLIHSX»
14 CoBpeMeHHas cuctema bubnnorexa [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTIOBEKA (aHTPOIIOTEHE3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuitbl (pakTops) bubnnorexa [HOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUU
yelioBeKa
13 Yenoseuyeckue pacel U IPUPOIHbBIE bubanorexa HOK
aJanTaluy 4eIoBeKa https://m.edsoo.ru/863eaca2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOrHs KaK HayKa
21 Cpenpl 0OOUTaHUS ¥ SKOJIOTHYECKHE bubmuorexa [JOK




(baxTopsl

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

AbGuoTtndeckue (HaxTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdodonorudeckue 0COOEHHOCTH

. bubmuorexa [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburanusy. JlaboparopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIeyca
Bbu6nuoreka [JOK
23 brormeciue daxTops: https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomnynsun. [Ipaktuyeckas padora
24 Ne 2 «IToncuéT mIoTHOCTH 0.5
MOMYJISILUKM pa3HbIX BUJOB
pacTeHui»
)5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OMoIICHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKHUE CUCTEMBI bubmnorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TOKAa3aTEIN IKOCUCTEMBI.
27 DKOJOTUYECKHE TUPAMUJIBI. buGnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykneccus
28 [IpupoaHbie s3KOCHCTEMBI
29 AHTPONOTr€HHBIE SKOCUCTEMBI
30 buocdepa — rnobdanpHas bubmmoreka [JOK
3KOCHCTEMA 3eMJTU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubanorexa HOK

o6uocdepsl

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




32 YenoeyecTBo B Onochepe 3emin 1
13 CocylecTBOBaHHE TPUPOJIBI U ) bubanorexa [HJOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHHE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akimonepnoe obmectBo «M31aTenbeTBO
«IIpocsemenue»

* buonorus. O6mas 6uonorus, 11 knace/ CuBormazos B.U., Aradgonosa U.b.,
3axaposa E.T., OGmiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;

AxnnonepHoe obmectBo «M3naTenscTtBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

buonorus. Paboune nporpammel. [Ipenvernas nunus yueOHUKOB "JInHMS
xu3Hu". 10-11 knaccel

buonorus. 10-11 kmaccel. ba3zoBbliii ypoBeHs. [loypouHbie

pazpabotku.(ITaceunuk B. B., llIBenio I'. I'., E¢umona T. M.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/
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