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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OMOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneyeHus MoAXoJ0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOro TNpenMeTra
«buosorusi»  coctaBwiIM: KoHUenTtyaiaeHble mnoioxenns DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CONepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIIUMIAX, 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. COTrIacCHO Ha3BAaHHBIM IOJIOKEHUSM,
ornpe/eseHbl OCHOBHBIE (PYHKIIMU MPOrPaMMBbI 10 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeIax, 00 oOiei
cTpaterud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYYaIONMUXCS CpEIACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
colepXkaHue, ero CTPYKTypy, paclpeielieHne TOo 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 (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaroMMXCS IO OCBOCHMIO COAEpKaHUA
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 OCEPEKHBIM OTHOIIEHWEM K OKPYXAIOIIeWd MPUPOTHON Cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe Mo OMOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 331a4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHUI 4YeslOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1€JecCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW Cpeie, aHaiu3a
BIIUSHUAS XO3SUCTBEHHOW ACSATEIHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX W
WCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpenmnosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAeT BaXKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYYAIOUIMXCS TMPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl,  (HopMuUpOBaHUS
(YHKIMOHANBPHONH T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K JKUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PEIeHUs] BOCITUTATEIbHBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecreynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpalid OMOJOTMUYECKUX 3HAHHUH C
NPEICTaBICHUSAMU U3 IPYTUX YU4EOHBIX NPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYCHHHM y4eOHOro IMpenMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPEIEICHUS 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 IOAXO0Ja, 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  OpPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTUYECKOr0 00pa30BaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHUs Yy4eOHOro MaTepuaia B IpPOrpamMMme 10
OMOJIOTHH OCYIIECTBICHO € Y4E€TOM NPUOPUTETHOTO 3HAYEHMS] 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOro npenmeta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE cofepKaTenbHble TUHNM: «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.

Lenp u3yuenus yueOHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUEe  OOy4yaroLUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHMH
UCIIONb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUN 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, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O
METOJlaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3al[MH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3IJISI0B, WAEH M TOJAXOJO0B K HM3YUYEHHUIO >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 IpU
U3y4E€HUU OMOJIOTHH;

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

BOCIIMUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHSA
HKOJIOTUYECKOMN KYIBTYpPHI, 4151 ((OPMUPOBAHMS 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 MPEAMETOM, BXOASIIUM B
COCTaB MPeIMETHOMN 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETBDY.



Jlist 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).

COJAEP)KAHUE OBYUYEHUS

10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonoruu B (QOpMUpPOBAHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl TO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kiaccuukalnus, MOACIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Tpaktuueckass padora Ne 1. «Jcrnonb3oBaHue pa3IUYHBIX METOAOB IpPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIHs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpanun:

Tabmuibl u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OpPTaHHU3AIUN
YKUBOW MPUPOIBI».

Oo6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHbIX BewlecTB B KkieTke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKYyJbl (MepBUYHAs, BTOpPHUYHAs, TPETHUYHAsS U



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa 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),
aucaxapuabel  (caxaposa, JakTo3a) UM mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1EeJUII0I103a). bruonornyeckue GyHKIIMM YriIeBOIOB.

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

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
uzel u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe MNpU3HAKH —KIETOK:
3aMKHyTasi HapyxHass mMeMOpana, Mmonekynbl 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{lutomnnazma u eé
opranounbl. OmHomMeMOpaHHbie opraHowabl kieTku: JIIC, ammapart I'onbmxw,
au30coMbl.  [10yaBTOHOMHBIE OpPraHOWbl KIIETKWA: MHUTOXOHIPHUH, IJIACTUJIBI.
[IpoucxoxjeHne MUTOXOHJApUN W Tiactud. Bunbl mactun. HememOpanHbie
OpraHoOuAbl KIETKU: PHUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHUOIH, PECHUUKH,
KIyTUKH. ODYHKIMY OPraHOMJO0B KJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sapa: saepHas 0005104Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdemoncTpanun:

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

Huarpammsbl:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.



Tabmuubr n cxembl: «llepuogndeckas TabiauIla XHMHUYECKUX JJIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbI BOJIB, «brocnuTes 6enka», «CTpoeHne MOJICKYJTbl OemKay,
«Ctpoenue ¢pepmentay, «Hyknennosrie kuciaotel. JJHK», «Ctpoenue monekynbl
ATDy», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuan».

OOopynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYyAOBaHHME Jisi TPOBEACHUS
HAOJIOCHUM, H3MEPEHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTENIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

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

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

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadomM3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEH) 1
JUCCUMUJIISIUA (PHEPreTUuecKuii OoOMEeH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTtabosm3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (Qa3bl (¢oTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JJI JKU3HU
Ha 3emsie. Bausiaue 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 BellecTB, BBIICICHHUE U
aKKyMyJUpPOBAaHHE OHHEPruM B KIETKE. OITambl SHEPreTHUECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopogHOe OKHUCIEHWE, WM KJIETOYHOE
JIbIXaHHE. OxucIuTEeNbHOE dhochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi reHetnueckod uHopmanmMu B KiIETKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsauus — 6nocunTes
Oenka. Otanbl TpaHchsiuuu. KoaupoBaHue aMuHOKUCIOT. Ponbs 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) — BozOyaurtens 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, «Potocunrtedyn, «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 JTHK.

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 CEIEKIIUU.

[TooBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

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

['ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHME W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SUIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHorenes.



WunuBunyanbHoe pa3BuThHe (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyssiius, opraHorere3. IloctaomOpuoHanmbHOE pa3BUTHE. THIIBI
NOCTAIMOPHUOHANIBHOTO PAa3BUTHS: TMpsMoOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBa.

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

JdemoHcTpanuu:

Tabmuiel U cxembl: «DOpMBI Pa3MHOXKEHHUSI 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 «CriepMato30u bl
MJICKOIIATAIOLIETOY, «SMIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kineTkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «/leaeHue KIeTKu», MOJEelb
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 TOJIOBBIX KIJIETOK 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 (TrHOpUI0JIOTHUYECKU,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATUsA. [ eHeTnYecKass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuaHoe CckpelmmBaHue. 3aKoH eAUHO-00pa3usi THOPUIOB TEPBOIO
nokoneHusd. IlpaBuno gomMuHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynctotel ramet. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHCHUMOTO  HACIICOBAHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBbI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyrouee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsl OTIpEIeNIeHUsI TEHOTHUIA OCOOH.



CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HAcJI€AOBaHUIO 'eHOB. HapylieHne cuenyeHrs 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. BH1bl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (DUKAIIMOHHONW U3MEHYMBOCTH. BapualinoHHbIN psJl M BapyuallMOHHAs KpPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHbIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

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

BHesinepHasa HacaeCTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YeJIOBEKAa: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKUN, OMOXUMHYECKHIA,
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 HACJEJCTBEHHOMW MPEeapacioyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue # reHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUUECKHIX
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 LMUTOTCHETUYECKas
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



U3MEHYUBOCTHY», «MoaudukaunoHHas W3MEHYUBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

ObopynoBaHue: MoOJEIH-aNIUIMKAIMN  «MOHOTHOPUHOE CKPELIUBAHUE,
«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 BAPUALIMOHHOTO PSJla 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 CEJEKUUH U JIOMECTUKAIIMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJBTYPHBIX pacTeHUM. LIEHTpBhl MPOUCXOKAECHUSI NOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBblii U 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 NpPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHKeHepus. Kiletounbie KynbTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

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

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

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUU PACTEHUU H
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 SBOJIIOIMOHHOM TEOPUHU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OHMoNOoruu. BrnusiHue 3BOJIOMUMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMONUU. [laneoHTONOrHYeCKHe: 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 Teopuss Y. Jlapeuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE TPH OTPAHUYEHHOCTH PECYPCOB, HEOMpEIENEHHAs M3MEHUYHUBOCTD,
O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

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

MukposBomtonus. [Tonynsiuus kak eIuHUIA BUA U DBOJIIOLIMH.

JBrokymue cuiibl (paxTopbl) 3BOJIOLMKU BUAOB B Ipupoae. MyTalmoHHBINA
IpoLEecC M KOMOMHATHBHAs W3MEHUYMBOCTH. llOmMynsnnoHHBIE BOJIHBI U Apeid
reHoB. M3omsimus 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (akTop 3BOMOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco61eHHOCTh OpPraHU3MOB Kak pe3yjibTaT 3Bojtouuu. [Ipumepst
IPUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(h03bl U UANO0-aAANTALUH.

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



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

[TpoucxoxaeHne OT HeCleUHAIN3UPOBAHHBIX 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», «3apobIiIn
IO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy», «PDopmbel  0O0pbObI 32
CyLECTBOBaHHUE», «EcTecTBEHHBIM 0TOOp», «MHOroo0Opasue COpTOB PACTEHUI,
«MHorooOpasue  mopon  KuUBOTHBIX»,  «[lomymsmum»,  «MyTanuonHas
U3MEHYUBOCTB», «Apomopdo3sdy, «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema Mapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA3OBAHHE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluMTHBIX MPHUCIOCOOJICHHUMN Y
KUBOTHBIX», 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», MUKporpenapatr «/[pozopuna» (Hopma, Myrauuu (HOpMbl KpbUIbEB U
OKpacKH Tena).

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

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

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJIEHHOCTH 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.
OKCNEepUMEHTAIBHOE MOATBEPKICHUE XUMHYECKOU 3BOOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHWE IPOTOKJIETKH. [IepBble KIETKM M HMX 3BOJIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [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 KiIMMaTa U IeoJIOTMYECKUX 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.

OBOJIOLHA Ye0BEKA. AHTPONOJIOTHs KaKk HayKa. PazButue npeacraBieHui 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  JKU3HH,
W3TOTOBJICHUE OPYIUU TPYZAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbi, YesnoBek mnpsaMoxonsuuyi, YenoBeKk HeaHACPTAIbCKUM, YenoBek
pa3ymHbIii. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOUJIHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUalibHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
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: «Bo3nukHoBeHune CoJHEYHOM CHCTEMBI», «Pa3ButHe
opraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  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 SKOJOTUYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

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

Oxkonornueckre (axktopel. Kiaccudukanus skxonoruuyeckux (HakTOpOB:
abnoTtuyeckue, OUOTHMYECKHME 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 B3aMO/ICHICTBUM:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEUCTBUM I CYIIECTBOBAHUSA
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisanud. (OCHOBHbIE TIOKa3aTenu
HOMYJSIUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
Murpanus. J[mHaMuKka 9uCIEHHOCTH MOIYJISIITUN U €€ PeryJsIus.

JdemoHncTpanuu:

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

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

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM 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 CUCTEMBI.



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.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1LIEMM U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKIHUsA. DKOJIOTHYECKUE
nupamMujibl:  MPOIYKLMHU, YHUCJIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMAa 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 Onocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHHE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pEecypcaMd UM MX HCHOdb30BaHue. JlocTHKeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U1. 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/AyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas coCTaBisIOIIAs
ouochepr», «DakTopsl 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».

Oo6opynoBanue: Mojenb-anmnKanus «TunuuHbie OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», kKomuiekuuu «buonenosy, «Bpeaurenu BakHenmmx
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.



[VDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaMm
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Imero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpykType AMYHOCTHBIX pe3yJIbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJarONTUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/ICNICHHUI0, Hajlu4yhe MOTUBAIMM K OOY4YEeHHI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYAIOIIMUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIESATENPHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYLUIUMH CHUCTEME
OMOJOTMYECKOrO0  O0pa3oBaHUs, HAJIWYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTDH KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE PE3ynbTAThl OCBOEHUS NMpeaMeTa «bHOTOrus JOCTUTAKOTCA B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUSl, CAMOBOCHUTAHUS U
CaMOpAa3BUTHUs, pPAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, IATPHUOTU3MA,
YBAXKEHHUS K 3aKOHY W IIPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBaXKEHHUsI, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HAClEeIUI0 U
TpaguUUsM MHOTOHAalMOHAJIbHOrO Hapoaa Poccuiickoir @enepauuu, Npupoae H
OKPY’KarolIeu cpenie.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorwsy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH 00YJarONUXCsl pyKOBOJCTBOBATHCS
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIHUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA W OMbITA JAESATEIBHOCTH B MPOLECCE PEANM3ANNU OCHOBHBIX HAIPABICHUMN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U PaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIO/IEH C pa3HbIMU YOEKIACHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAKHTEIHHOTO
OTHOILIEHUSI K MHEHMIO OIMOHEHTOB TNpPHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YyBCTBA OTBETCTBEHHOCTH MEPE]
Poagunoii, ropmoctu 3a cBOM Kpau, CBOWO PoauHy, CBOM A3BIK U KYJBTYPY,
MPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJEAUIO U MaMSATHUKAM MPUPO/IBI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKMX YUY€HBIX B CTAHOBJIEHHE U
pa3BuUTHE OHOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

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



MOHMMAHUE YMOIMOHATBLHOTO BO3/ICICTBHSI )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[10POBbSI U
IMOLMOHAIBHOIO 0JIATONOYYHs:

MOHMMAHUE W peanu3amusl 3I0pOBOro u Oe3omacHoro oOpasza >KH3HU
(3mopoBoe  mHUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHJI U HOPM,
cOaIaHCUpPOBAHHBI PEXUM 3aHATUH U OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTb), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DHU3UUECKOMY U TICUXUYECKOMY 3710POBBIO;

MOHMMAHUE IEHHOCTH TPAaBWI WHIUBUAYAJIbHOTO M  KOJUIEKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3I0OPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTMBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW U COLUAIBHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasru30BBIBATH
COOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

DKOJIOTUYECKH IEJIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYIKOB UM OIIGHKM WX BO3MOXHBIX TIOCJICACTBUIN NSt
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEHICHUH TpoOJeM, CBS3aHHBIX C PaIMOHAIBHBIM
PUPOOIOIb30BaHNEeM  (COOMIOZICHNE TpaBWUJ  TOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
IKOCUCTEM, OHOChephl);



AKTUBHOE  HEMNPUITHE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpPYXKaroUeu
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATrONMPHUSTHBIE SKOJIOTHYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIE€SATEIbHOCTH 3KOJOTUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEpPUICHCTBOBAHUE S3bIKOBOM M YWTATENIbCKOM KYyJNbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHUE crneuuUuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpECTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeNOBEKa U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpodiieM
COXpAaHEHUS ITPUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIlaTh PEeCypCHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJOTHYECKUX MPOOJieM U
ofOecrieueHus  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAaHUN B IENsIX
NOBBIIIEHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3YYeHUH OUOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIONb30BaTh TMOJydyaeMble 3HAHUS i1 aHaiu3a u
0OBSCHEHMSI ABJICHUM OKPY>KAIOIIETO MUpa U MPOUCXOIAIIUX B HEM H3MEHEHHU,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4HBIX (DaKTOB H
UMEIOIINXCS JaHHBIX C LIEJIbI0 TOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS st
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHHME ILIECHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IMOJyUYE€HHIO HOBBIX 3HAHUN MO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHOoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpPaXKAroIIne
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIEeCC,
cucTeMa, HayuHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTuXx),
yHHUBEpCajbHble Yy4eOHblE JeHCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

peryJsSTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
ITPaMOTHOCTH ¥ COLMAJbHOW KOMIIETEHIIMM OOYyYalolUuXcs, CIIOCOOHOCTD
oOyJarmuxcs MCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCadbHbIE Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHET0 O0OIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBJaanenue YHHMBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
NeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILUICHHS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABJIMBATH
CBSI3U C IPYTUMH TOHATHUSIMM);

ONpPEACNISITh 1M JSATECbHOCTU, 3ajJiaBasi MHapamMeTpbl W KPUTEPUU UX
JTIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C MMOCTABIICHHBIMU 1EJISIMU;

WCITOJI30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHeHUS (PAKTOB W SBICHUUN
YKUBOW IIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE paCCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICIbHbIC CpencTBa TSt MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



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

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HWMEIOIIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEHUS MMPAKTHUECKUX 3aa4, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pAa3jMyYHble BUABl JEATEIBHOCTH MO TMOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEPIpEeTalMH, MPeoOPa3OBaHUI0 M TPHUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YKCJIE MPHU CO3JaHUM YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopmMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThI AJS JOKa3aTeJbCTBA
CBOMX YTBEPXJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMEThb IMEPEHOCUTh 3HAHWS B TMO3HABATEIbHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

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

3) pabora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEPOTUBOPEUNBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorundeckor MHQpopMaIu, HEOOXOAUMOMN JJIsI BBIMOJHEHUS Y4EOHBIX
3a/1ay;

mpuoOpeTaTh OIBIT KCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONIb30BaTh HAY4YHBIM S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OvoNornyeckom HHPOpMaLME: MPUMEHATh XUMHYECKHEe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NIpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWS W 3amUTHl  WH)OpMmaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSMMU:

1) o61eHme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WJIU JIUCKYCCUM MO CYHIECTBY OOCYX IaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBITIOJIHEHUS TpeliaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, NMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOH popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

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

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)JI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKAa KOMAaHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHUBATH HJEH C TO3ULHWHA HOBW3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OBjaeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJI BBIABJICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IIPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESTEIbHOCTD, BBISBIATH
npo0semMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbHON
NEATEBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO  COCTaBJSATh IUIAH pEIIeHUs MpoOJeMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATNOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKON HPYyIULMU B
pa3HbBIX O0JAaCTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh  HABBIKAMU  [MO3HABATEIbHOMW  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILIEHMBATh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0 U APYTHUX:

OPUHUMATH ce0sl, MOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHus nporpaMMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yueOHoro npeameta «buonorusn
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUbl JEATEIBHOCTH MO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3jMuYHbIX y4E€OHBIX CUTYyalUsX, a TaKKE B PEaJIbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouosnoruei. B mporpamme mnpenMerHble
pe3yabTaThl IPECTaBICHBI IO TOaM O0yUYEeHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 10
Kjlacce I0JKHBI OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE OHOJOTUM, (PYHKIIMOHATIHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMYECKMX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboau3M (OOMEH BELIECTB U NpPEeBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsiiys), YpOBHEBAs OpPTaHU3ALUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEICHNE (PENPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JIOTMa MOJIEKYJISIpHON Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBusnosa) u ydenus (o0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. W. BaBuiosa), onpenensitb rpaHULbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHHM, OpPraHU3alMs U TMPOBEIACHHE
OMOJIOTMUECKOTO  HOKCIEPUMEHTa,  BBIABI)KEHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOIYYECHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKe, (poTOoCHHTE3a,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUAYaJbHOTO PA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHAThH IOJIyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJbpl0 oOecreyeHus Oe30MacCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKPYKAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
IPUPOIOTIOIH30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIMBAHMUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia npu paboTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(OOPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MACCOBOM MH(OpMaLMK, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OMOJIOTHH,
MEAHUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111251 OMOJNIOTMUYECKYI0 UH(POPMALMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS E€CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/J€ POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl pEIICHUs dKU3HEHHBIX 3aj1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMYECKHX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALNS, TeHO(OHM, 3BOIIOLUS, ABMXKYIINE CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreonenos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHEe TEeOpUH (IBOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DSBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apompiieBoro cxoictBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBiICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEACIIATh TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OWMOJIOTUN: HAOIIOACHHUE U
ONMCaHWE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHM, OpPraHMU3AlMs W TIPOBEIACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBM)KCHHWE  THIOTE3bl,  BBISBIICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMI BEIUYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICISATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, NOMYJALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOTeoIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEICTBEHHON
W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPTaHHW3MOB, JEWCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEpeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPONOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYroBOPOTa BEIIECTB U OMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
NIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOMN
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBS
OKPY’KAIOIIMX JIIOACH, COONII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PAallMOHAIEHOTO TIPUPOIOTIOTH30BAHHS,

YMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEepPEeHOCca BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (LIeMU MUTaAHUS);

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPadOThI, COOII0IAThH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(OPMALIMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJOOalIbHBIE  SKOJIOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKUX HUCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.



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 0-5 https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
2 XK 1
MBBIE€ CUCTEMBI U X OpraHu3aIus 0 0 hitps://m.cdsoo.ru/7f416292
. bubmuoreka [IOK
3 XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU 9 0 1 hitps://m.cdsoo.ru/ 7416292
bu6munoreka LIOK
4 KusHeneaTeabHOCTh KIETKU 5 0.5 0 hitps://m.cdsoo.ru/ 7416292
5 PasMHOXeHNE 1 HTHAMBUAYATIbHOE Pa3BUTHE 5 0 1 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 0 15 bubnuoteka [JOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
P 1 .
/ C3CPBHOC BpeMA 0.5 0 https://m.edsoo.ru/7f41¢292
2 Cenexkuunsi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! IBOTMONKOKHA OHOTOTHS ? 0 ! https://m.edsoo.ru/7f41cc74
Bo3HHKHOBEHUE U pa3BUTHE KU3HHU HA bu6nuoreka [IOK
2 9 0.5 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OPraHH3MBL 1 OKpYKAIOWas cpeia > 0 = https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo01ecTBa v YKOJIOTHYECKUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/Tf41ccT4
but6mmoreka [IOK
P 2 1
> C3CPBHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 1.5 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
buosiorus B cucreme Hayk.
1 e . o TE 1 0 0 https://m.edso00.ru/863e6122
HCTpYKTaxH 1T ' https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS KUBOUW TPUPOIBI.
[TpakTrueckas padora Ne 1
2 «/cnonbp30BaHNe pa3IuIHbBIX 1 0 0.5 bubmorexa [TOK
p ’ https://m.edso00.ru/863e6122
METO/IOB IPU U3yYEHUU
OHOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuctemsl, MpoOLECCHI | 0 0 bu6nmuoreka [JOK
1 UX U3yYECHUE https://m.edso00.1ru/863e6564
4 XUMHYeCKUM cocTaB KIIeTku. Boma u | 0 0 Bbubnmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
Bbubnmuoreka [JOK
5 v I 1 0 0
TVICBOAPL. JHIIRT https://m.eds00.1u/863e6870
Bbubnmuoreka [JOK
6 b .C 0 1 0 0
I, LOCTaB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
7 pabora Ne 1 «/3yuenue | 0 0.5 bubmmoreka [JOK

KaTaINTUYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajiasbl)»

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




Bbu6nuoreka [JOK

pabota Ne 3 «Habmronenue Murosa B
KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha

8 Hykneunosbie kucinorsl. ATD 0 0 hitps://m.cdsoo.ru/863¢6d5c
9 Hexknerounsie hopMbl )KU3HH — 0 0 bubmmoreka [JOK
BUPYCHI https://m.edso0o.ru/863e7540
10 Hcropus 1 MeTOIbI U3y4ECHUS 0 0 bubnuoreka [IOK
kieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
1 Krnetka kak nenoctHas xKuBas 0 0
cucTema
CtpoeHne 3yKapuoTHYECKOMN KIIETKHU.
Jlaboparopnast pabota No 2
«M3ydeHne cTpoeHUs KIETOK bubmmoreka [JOK
12 pacTeHui, )KUBOTHBIX, TPHOOB 1 0 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOMpENapaTax u ux
OMHUCaHUE»
bu6mmoreka [IOK
13 OOMeH BelecTB WM METab0IU3M 0 0 hitps://m.edsoo.rw/863e766¢
N bu6mmoreka [IOK
14 dmepreTieckuii 0bmen 0 0 https://m.edsoo.ru/863¢e7aae
Bbu6nmuoreka [JOK
. X
15 ®otocnirres. Xemocuntes 0 0 https://m.edso0o.ru/863e7c98
16 buocunTes Oenka. Peakmmst 0 0 bubmuorexa [JOK
MaTPUYHOT'O CHUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
1 T — 0.5 0
/ pascaiuA — OuocuATes benxa https://m.edsoo.ru/863e796¢
JKu3HeHHBIN UK KIeTKH. Jlenenue
13 kieTkd. Mutos. JlabopaTopHas 0 0.5 bubanorexa HOK

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




TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK
1 Meii
? enos 0 https://m.edsoo.ru/863e7f4a
Bbubnuoreka [JOK
20 ®opMbI pa3MHOXKEHHSI OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
OO0pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eToK. OII00TBOPEHUE.
Jlaboparopuas padota Ne 4 bubnnorexa [HOK
21 0.5
«M3ydeHne cTpOeHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJICTOK Ha T'OTOBBIX
MUKpOIIpenapaTax»
” NuauBunyanbHOE pa3BUTHE 0 bubnnorexa [HOK
OpraHu3MoB https://m.edsoo.ru/863e¢8436
7 I'enetnka — Hayka o 0 bubmmoreka [JOK
HACJISACTBEHHOCTH U U3MEHUYNBOCTH https://m.edsoo.ru/863e¢8612
3aKOHOMEPHOCTU HACIEAOBaHUS
24 MPU3HAKOB. MOHOTHOPHIHOE 0 bubmorexa HOK
P ' pH https://m.edso0.ru/863e8878
CKpEITUBaHHE
HenosnHoe nomMuHupOHaHKE.
25 Ananusu €€ CKpeIIMBaHue 0.5 bubmorexa HOK
pyromt pett ' ' https://m.edso0.ru/863e8c60
Pemenue 3agau.
WTHOPUIHOE CKpEIMBAaHHUE. 3aKOH
26 iIGSaBI/II()ZI/IT/IOFO Harz:nuel OBaHUS 0 bubmorexa [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
7 I'eneruxa nona. HacnenoBanue 0 bubmuorexa [JOK
MPU3HAKOB, CIETJIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
28 N3menunBocTh. HenacnencTeenHas 0.5 bubmuorexa [JOK




M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. U3yuenue

MoAUGUKAITMOHHOW U3MEHYMBOCTH,
MMOCTPOCHUE BApUAIIMOHHOTO Psijia U

BapHaIlMOHHON KPUBOI»

https://m.edsoo.ru/863e8efe

I'eneruxa yenoseka. [IpakTuueckas

Bbu6nuoreka [JOK

29 pabora: "CociT‘aBneHHe Y aHAJIN3 1 0 0.5 hitps://m.cdsoo.ru/863¢8d78
POAOCIOBHOM".

30 I'eneruka u 3m0poBke. [Ipodaemsl | 0 0 bubanorexa [HOK
TeHETUYECKON 0€30MacHOCTH https://m.edsoo.ru/863e8efe
PesepBubIil ypok. O6006111eHIE IO

31 TeMe «HacnencTBeHHOCTE U 1 0.5 0
M3MEHYMBOCTH OPraHU3MOBY

32 Cenexkuus Kak Hayka v MPOIIECC 1 0 0 ngg;;fg;gﬁg 6369214

1 MeToasl U JOCTHXKEHHUS CETICKIINHU 1 0 0 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0o.ru/863e¢92 14

34 buorexHonorus kak orpacib 1 0 0 bubmmoreka [JOK
MPOU3BOJCTBA https://m.edsoo.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I10 34 ) 4

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
DBOJIOIUS U METOABI €€ U3yUEHUSI.
1 Uctopus pa3BuTus npeacTaBieHUn 1 0 0 bubmorexa HOK
P p el https://m.edsoo.ru/863ea20e
00 sBomonuu. Muctpykraxku no Th.
bu6mmoreka [IOK
2 B . 1 0 0
HA, KpUTCPUH BHAA https://m.eds00.ru/863¢9570
[Tomynsius Kak 1eMeHTapHast
€MHMIIA BUJIA ¥ SBOJIOLUH.
3 nieso I;TO HILSI aGora JI; 1 1 0 0.5 bubmmorexa LIOK
paTopHai p B ’ https://m.eds00.ru/863¢99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
4 JIBrkymme cuitbl (37eMEeHTapHBIC | 0 0 bubmmoreka [JOK
(haKTOpBI) IBOITIOIIUN https://m.edsoo.ru/863e9da4
Bbu6nmuoreka [JOK
5 E it 0TO 1 0 0
CTCCTBEHHEIF 0TOOP H €ro ope! https://m.edsoo.ru/863e9ed0
6 Muxkposomtouns. Hanpasnenus un | 0 0 bubmmoreka [JOK
MIYTA MaKpPO3BOJIOIHAH. https://m.edsoo.ru/863e9cle
7 [TpuHUMIB KIaccU(UKAITUH. ) 0 0 bubnumoreka [IOK
CucreMaruka. https://m.edsoo.ru/863e9cle
Pe3ynbTarel 3BOTIONUN:
g MIPUCTIOCOOJICHHOCTh OPTAaHU3MOB U ) 0 0.5 bubanorexa [HOK

BUI000pazoBanue. JlabopaTopHas
pabota Ne 2 «Onucanmne

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




IPUCIIOCOOIEHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapakTepa

O060011IEHNE 110

TeMe «BO3HUKHOBEHHE U Pa3sBUTHC

9 0.5 0

Teme:"DBONIOIMOHHAs OHoIoTHs .
bu6mmoreka [IOK

10 DBOJIOIMS YeTIOBEKA (aHTPOIIOTEHE3) 0 0 hitps-//m.edsoo.rw/863eac2c

1 OCHOBHBIE CTaIUU IBOJIOLUU 0 0
yelioBeKa

12 JBwxymme cuitbl (pakTops) 0 0 bubmmoreka [JOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44

13 Yenoseuyeckue pacel U NPUPOIHbIE 0 0 bubanorexa [HOK
aJlanTaly 4€I0BEeKa https://m.edsoo.ru/863eaca2

14 Hctopus xu3Hu Ha 3eMiIe U METOIbI 0 0
e€ u3yueHus

15 ['unoTe3pl NpOUCXOKACHUS KU3HU 0 0 bubmmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
OCHOBHBIE ITaIlbI BOJTIOIUN
PaCTUTENHHOTO W JKUBOTHOTO MUDA.

16 [IpakTuueckas padora Ne 1 0 0.5 bubmmoreka [IOK
«M3yueHne UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTEKLIHSAX»

17 PazButue xxu3HM Ha 3emiie o 3paMm u 0 0 bubmmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
CoBpeMeHHas cuctema bubanorexa HOK

18 0 0
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e

19 Peseprubiit ypok. O60011eHIE TIO 0.5 0




JKA3HU HA 3eMiie»

20 DKOJIOTHs KaK HayKa 0
)1 Cpenpl 0OOUTaHUS B SKOJIOTHYECKHE 0 bubmmoreka [JOK
bakTopsI https://m.edsoo.ru/863eafec
AbGuotnueckue GpakTOpHhI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT 1 bubmmorexa [TOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopHas padora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIeyca
bu6nmuoreka [JOK
23 buorurieckue paxToper 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomymsiuuu. [IpakTudeckast pabora
24 Ne 2 «I[ToncuéT mIoTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUJOB
pacTeHun»
’5 Coo01iecTBa OpraHu3MoOB — 0 Bbubnmuoreka [JOK
OHMOILIEHO3 https://m.eds0o.ru/863eb46a
%6 DKOJOTUYECKHUE CUCTEMBI 0 bubmnorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKAa3aTEIN IKOCUCTEMBI.
27 DKOJOTUYECKUE TUPAMUJIBI. 0 bubmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa ’3xocucteM. Cykneccus
28 [IpupoaHbie 3KOCUCTEMBI 0
29 AHTpPONIOT€HHBIE IKOCUCTEMBI
30 buochepa — rimobanpHas 0 bubmuorexa [JOK




IKOCHUCTEMA 3EMITU

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

3aKOHOMEPHOCTH CYIIECTBOBAHUS

bu6mmoreka [IOK

31 6uocepsl ! 0 https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B 6nochepe 3emiun 1 0

13 CocyiecTBoBaHUE TPUPOJIBI U | 0 bubanorexa [HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IEHUE TEMBI

34 «Co00111eCTBA M SKOJIOTHYECKUE 1 0.5
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 L5

ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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