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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMmbl MO OHOJOTHH TEOPETHYECKYI0 OCHOBY ISt
ompeieNieHUs] TOAX00B K (OPMHPOBAHUIO COJACPKAHUS YYEeOHOTO TIpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHble TmonoxkeHus @OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KaHWs, pPE3yJbTaTOB OOydYeHUs W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHUS 00 00IIUX TENSIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obOmero oOpasoBanus B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
cnernuduke Ononoruu, € 3HaYCHNH B TIO3HAHUU JKUBOW MPUPOIBI M 00eCIIeYCHUH
CYIIECTBOBAHMSI YeJIOBeUeCKOro obmiecTBa. COTJacHO Ha3BaHHBIM IOJIOKECHUSM,
oTIpe/IeTICHbI OCHOBHBIE (DYHKITUU TIPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpaA.

[IporpaMmma 1o Ouosoruu Aa€T MpeacTaBICHHE O ILenax, 00 obmen
cTparermu OOy4YeHHUs, BOCHHUTAHHMS M PAa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU
yueOHoro mpeamera «buosorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeneleHhue T0 pasfaenaM ©  TeMaMm,
PEKOMEHIyEMYIO TTOCJIEI0BATEILHOCTh M3YUEHUSI YIEOHOTO MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEILHOTO
npoIiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuXcsl.

B mporpamme mo Owuonormm TakKe YYUTBHIBAIOTCS TpPeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIBHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYArOMIMXCS TI0 OCBOCHHIO COICPKAHUS
OMOJOTMYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uosoruu (10—11 xmaccel, 6a30BbI YPOBEHB) peaan30BaH
IPUHITUI TPEEMCTBEHHOCTH B M3yYeHHHM Ouojoruu, Ojaromaps 4deMy B HeH
POCMATPUBACTCS HAMPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS, IICHHOCTHBIX
OpHEHTAINHA JTUYHOCTH, YKOJIOTHIECKOTO MBIIIICHHS], IPEICTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpPEeKHBIM OTHOIICHHWEM K OKPYXKAIOUIEH MpPUPOTHON cpese.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIIEeOHMOIOTHYECKUX TEOPUN, a TAaKKe 3HAHUU O
CTPOCHUHU KUBBIX CUCTEM Pa3HOTO PaHTa M CYINTHOCTH OCHOBHBIX MIPOTEKAIOIINX B
HUX TIPOIIECCOB B MpOTpamMme MO OMOJIOTHH yIEJICHO BHUMAaHHE HCIOJIB30BaHUIO
MOJTyYEHHBIX 3HAHWHA B MOBCEIHEBHOW JKM3HM IS PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(HUIAKTHKYA HACIEIACTBEHHBIX 3a00JICBaHWI 4YEIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1eJeco00pa3HOro TMOBEACHUS B OKpPYXKAlolled MNpUPOAHON cpeae, aHauza
BJIMSTHUSL XO3SHCTBEHHOM ACSITEILHOCTH YEJIOBEKAa HAa COCTOSHUE TPUPOIHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHHE BHUMaHUS K MPUKIAIHON HAIIPABICHHOCTH
ydaeOHoro mpenMera «buosorusy mpoauKTOBAaHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCJIOBUI JJISl pEIIEHHs] OTHOM U3 aKTyaJIbHBIX 33/1a4 HIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas npendnonaraer ¢GopMHUpOBaHHE Yy  OOydYaromuxcs
CHOCOOHOCTH aJaNTUPOBATHCA K M3MEHEHHUSM JAMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa oOecrnieunBaeT (GopMHpOBaHHE Yy OOYYaIOMIMXCS MPEACTABICHUN O
HAYYHOH KapTHHE MHpa, paclIupseT U 0000IaeT 3HaHUS O KUBOW mIpupone, e€
OTJMYUTEIFHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3allMd W HBOIIOLUH, CO3MAET
yCIOBHS  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOW  NPUPOABI,  (HOPMUPOBAHHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HH, SKOJOTHYECKOT0 MBILIUIEHHS, IIEHHOCTHOTO OTHOILEHUS K KMBOM MPHUPOJE
U YEJIOBEKY.

Bonbmioe 3HaYeHne OMOJIOTHSI UMEET TaKXKe ISl PEIICHUS] BOCIIUTATEIIBHBIX U
pa3BUBAIOMIMX  337ad  CpeJHero  oOmero  oOpa3oBaHUs,  COIHATU3AINH
oOyuatomuxcs. M3ydyenue 6uosnoruu odecreunBaeT ycaoBus sl GOPMUPOBAHUS
MHTEJUIEKTYallbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(OPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET MHTETrpaluyd OHWOJIOTUYECKUX 3HAHUHU C
NPEJCTaBICHUSMA U3 IPYTUX YIeOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUH
u reorpaduu. HazBaHHbIC TOJOXKEHUS O NpEIHA3HAYCHWH Y4eOHOTO IMpenMeTa
«buonorus» cocraBuiIM OCHOBY IJsi ONpeAeNeHHs MOIXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €ro COAEp)KaHUs, TMPEICTaBIEHHOTO0 B TMpOrpaMMme IO
ononoruu.

Ot6op conepxanust yueOHOro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C TO3HWIUH KyJIbTYpOCOOOPA3HOTO IOAXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOy4arommecs IOJKHBI OCBOMTH 3HAHUS W YMEHHA, 3HAYUMbBIE IS
dopmupoBaHus 0OLIeH KyJIbTYpbl, ONpEIENSAIONINE aJeKBATHOE IOBEICHHE
YeIIOBeKa B OKPYKAIOLIeH MPHUPOTHON cpese, BOCTPeOOBAHHBIC B TOBCEIHEBHOM
KU3HH M TIPAKTUYECKON aestenpbHOoCcTH. OCco00€ MECTO B ATOM CHCTEME 3HAHHM
3aHUMAIOT AJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIyKaT OCHOBOM AJisi HOpMUPOBaHUS
NpPEACTaBICHUA O COBPEMEHHOW eCTECTBEHHO-HAYYHOH KapTUHE MHpa H
[ICHHOCTHBIX ~ OpPHEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHU3aIHH
OMOIOrHYecKOro 00pa3oBaHMUsL.

CTpyKTypHpOBaHHE COJEpXKaHMsI Y4eOHOrO MaTepuayiia B MPOTrpamMme II0
OMOJIOTUM OCYLIECTBIEHO € Y4YETOM NPUOPUTETHOTO 3HAUYEHUS 3HAHHWHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHM3aluu U
IBOJIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYype y4eOHOTO mpenmeTa «bromorusy
BBIJICJICHBI CJICIYIONINE COJlepKaTebHble TUHNH: «brojorus kak Hayka. MeTobl
HAY4YHOTO Mo3HaHWs», «KieTka kak Owonormyeckas cucreMay, «OpraHm3m Kak



Ouonornyeckas cucrema», «CucreMa M MHOTooOpa3ve OpraHUYeCKOro MHPay,
«IBOJIOIMS KUBOU NPUPOIB», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHHEe  OOYyYarONIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUM
UCIIOJIb30BaTh ATU 3HAHMS IS TPAMOTHBIX JCHCTBUM B OTHOIIEHHUH OOBEKTOB
YKUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npeamera «buosorus» Ha 6azoBoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMHUCS CHCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKallluX OCHOBOU
UIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIMXCS IMO3HABATENIbHBIX, HHTEIUIEKTYyaJIbHbIX U
TBOPYECKUX CHOCOOHOCTEW B MPOIECCe aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWONIOTMY HAYYHBIX B3TJISIOB, WJEH W TOAXOJOB K HM3YyUYCHHIO JKHBBIX CHCTEM
pa3HOro ypOBHS OpraHHU3aliH;

CTAaHOBJIEHHE Yy oOOydyaromuxcsi oOmeld KylabTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa JKMBOW TPUPOJILI HA OCHOBAaHWUU 3HAHWNW W OMbBITA, TOJYYCHHBIX TPHU
W3y4eHUU OMOJIOTHN;

dopMupoBaHre y OOYYAIOIIMUXCS YMEHHH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATENbHOCTU YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOM
PUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEl, COOTIOICHNS STUYECKHUX
HOPM IPHU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HaHUE IEHHOCTH OWOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPBI, 1Jis POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MMOBCEAHEBHON KU3HU IS
OLCHKH MOCJIEACTBUN CBOEH JIESITEIHOCTH MO OTHOLICHUIO K OKPYXKAKOLIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIOJIEHHE MEP NPOPUIAKTHKU
3a00s1€eBaHUM.

B cucreme cpemnero obmero o6pasoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIBHBIM yUEOHBIM TPEIMETOM, BXOISAIINM B
COCTaB IMpeaMeTHOM 06nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlnst u3yueHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 knacce — 34
yaca (1 yac B He/1eI10).



COJEPXAHUME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp OGuosmoruu B (OPMUPOBAHHWM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Mertoabl MO3HAHUS KUBOM MPUPOIbI (HAOIIOIEHNE, SKCIIEPUMEHT, OMUCAaHUE,
U3MepeHue, Kiaccuukanus, MOACIMPOBAaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHncTpanuu:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOJIBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Tpaktnueckass pabora Ne 1. «Mcmonb3oBaHue pPa3nUYHBIX METOAOB MpPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPraHU3aIHs.

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

CBoiicTBa OMOCHCTEM U MIX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKHUH ), OMOChEpHBIi.

JdemoHncTpanun:

Tabmuibl u cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», « YPOBHU OPTaHHU3AIUN
YKUBOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekysbl JIHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MHUKpO3JIEMEHTBI. Bogia 1 MUHEpAJIbHBIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpaJIbHBIX BewIeCTB B KkieTke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphI O€IKOBOW MOJIEKYJbl (TIepBUYHAS, BTOpUYHAS, TpPETHYHAS U
YeTBEpPTUYHASL CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonornyeckue
byHKIIUU OEIKOB.



®depmeHTsl — Ouonormyeckue KaraiauzaTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuyHocts. KodepmenTsl. ButamMuHsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JI€30KCHpHb03a),
aucaxapuabpl  (caxaposa, JaKTo3a) MW nosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUII0103a). bruonornyeckue GyHKIIMM YriieBOIOB.

Jlunuasl:  Tpurauuepuabl, ¢Gocdonunuasl, crepounbl. ['mapoduasHO-
ruapodobHbie  cBoicTBa. buonornueckue QyHkumu sunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEJIKOB M JTUMUA0B KaK HICTOYHUKOB SHEPTUH.

Hyxknennoseie xucmore: JIHK wn PHK. Hykneormasr — wmoHOMEpSI
HyKJIenHOBBIX KUCTOT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynknuu PHK.
Buaet PHK. AT®: ctpoenue u GpyHKIUN.

[{utonorus — Hayka o kietke. Kiierounas reopust — npuMep B3aMMOAECHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUS KIETKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmmMe NpU3HAKU KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JJHK kak reneruueckuii ammapar,
cucTeMa CMHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHUYecKas U MpokapuoTuueckas. (OcoOeHHOCTH
CTpOEHHS MpokKapuoTHueckor kieTku. Kierounas crtenka Oakrepuit. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, JKMUBOTHOM U
I'pUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIMKC, MX
¢ynkiun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{lutomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapar I'onbmxw,
an30CcoMbl.  [10yaBTOHOMHBIE OpPraHOWIbl KIIETKWA: MHUTOXOHIPHUH, ILJIACTUJIBI.
[Ipoucxoxjenne MUTOXOHJApUH W TiacTua. Bunbl mactun. HememOpanHbie
OpraHoOuAbl KIETKU: PHOOCOMBI, KJIETOYHBIM ILIEHTp, LEHTPHUOIH, PECHUUKH,
KryTUKUA. OYHKIIMU OPraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: siepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX DJJEMEHTOB B HEXKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmupr u cxemsl: «llepuoanueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbIY, «buocunres 6enka», « CTpoeHHEe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibl



ATDy», «CtpoeHne 3yKapuOTUUYECKON KIETKW», «CTpOCHUE >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue spa KIETKn», « Y TIeBOAb», «JIMnuas».

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyAOBaHHME MJisi TMPOBEACHUS
HAOIOCHUM, W3MEPEHHM, OSKCIEPUMEHTOB, MHUKPOIPENapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATbHBIX KIJIETOK.

JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Jlabopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKOW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl).

Jlabopatopnas pabotra Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHUE».

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadomn3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEH) 1
JUCCUMUJIISIUSA (PHEPreTUUeCKuii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
Merabonn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbii. Porbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTL (HOTOCHHTE3a. 3HAUeHHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. Biausiaue ycnoBuii cpeapl Ha (JOTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HauYeHHUEe XeMOCHUHTE3a IS
YKU3HU Ha 3eMJI€.

DHepreTudyeckuii oOMeH B KIleTKe. PaciiemnieHue BellecTB, BBbIJIECIECHUE U
aKKyMyJUpPOBAaHHE OHHEPruM B KIETKE. OITambl HSHEPreTHYECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopogHoe OKHUCIEHWE, WM KJIETOYHOE
JIbIXaHHE. OKuCIUTENBHOE dhochopunupoBanue. D¢ HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakuyu wMatpuuHoro cuHTe3a. I['eHetudeckas wuHdopmamms u JHK.
Peanuzanus renetnueckod uHopmammMu B KIETKE. |'@HETHYECKH KOA U €ro
cBoiictBa. Tpauckpunims — Matpuunblii cuate3 PHK. Tpancusmus — 6uocunres
Oenka. Ortanbl TpaHchsiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsel xu3Hu — Bupycsl. ctopus otkpeitust Bupycos (/. .
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodarn. bome3nn pacTeHmid, >XMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — BozOyautens CIIM/la.



OOpatHasi ~ TpaHCKpuILUs, peBepraza ©  uHTerpaza. llpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUN.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konpnos, /I. . iBanosckui, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbl nutanusy, «Merabomusmy, «MUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Portocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbINM 1uka Bupyca CIIM/a,
oakrepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anmuukamuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHoKeHHe M MHAUBUYAJbHOE Pa3BUTHE OPTaHU3MOB.

Kierounplii 1UKI, WX >KU3HEHHBIM 1MWK KieTku. MHTepdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Pernmkanus — peaknus MaTPUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTITON THBIN M TalJIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[luTonornueckue OCHOBBI PA3MHOKEHHS M  WHIMBUAYAJIBHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpouecchl, nmpoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTMYECKUI CMBICI MUTO3A.

[Tporpammupyemast rubesb KJIETKU — arnomnTo3.

DopMbI pa3MHOKEHHSI OPTraHU3MOB: 0€CIioioe U MmosioBoe. Bumbl 6ecmosnoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- K MHOTIOKJIETOYHBIX,
criopooOpazoBaHme, BEreTaTUBHOE pa3MHOXeHUe. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €0 3HAYCHHE JJI CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Craguun mebiosa. IIpouecchl, Mpoucxoasiiue Ha CTaausIX Meio3a.
[loBenenne xpomocoM B Menosze. KpoccuHrosep. buronormueckuit cMmbICl U
3HaYCHUE MEHo3a.

["ameTtorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie kejne3bl: CEMEHHUKU U sSMYHUKUA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX
KJIETOK — TameT (CrnepMaro30ujl, SIMIEKIIeTKa) — CIePMAaTOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OTuiooTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTue (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyssiius, opraHorere3. [loctaomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TpsMOe, HempsiMoe (JTMYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUsA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdemoHncTpanum:

Tabmuiel u  cxembl: «DOpMBI pPa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuit», «Jlenenue kieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«CtpoeHue xpomocombdy, «Kierounsrii nukmy», «Pemmukamus JJHK», «Murtos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amMmerorenes y MIeKONMUTAKOMNX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTEHE3A.

ObopynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmaTo30u bl
MJICKOITATAIOLIETOY, «SMIEKIIeTKa MIIEKONUTAOIEro», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuIiMKanus «/leieHue KIeTKkn», MOJEIb
JAHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlabopaTtopHas pabora Ne 3. «HabGmiopenwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMIPENApaATaX).

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieACTBEHHOCTh M1 MK3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTuku. Poiap nuronoruu
¥ OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKiIam poOCCHICKHX M 3apyO0eHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeETOoapl TeHeTUKH (THOPUI0IOTHYECKH,
UTOTEHETUYECKUM, MOJEKYJISIpHO-reHeThuecKuii). (OCHOBHBIE TI'€HETUYECKHE
NOHATHS. ['eHeTHUecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBaHUI.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpumaHoe CKpemrBaHue. 3aKOH €IMHOO0Opa3usi THOPUIIOB TEPBOTO
nokojeHusd. IIpaBuno JQOMUHHUpPOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclieJ0BaHUs
npu3HakoB.  l[UTOreHeTHYeCKME  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyrouiee ckpenmpanue. Mcnoab30BaHrue aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTsl OTIpEICNIeHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJ€AOBaHUIO 'eHOB. HapylmeHune cuenyieHus reHoB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ eHETHUECKUE KapThl.



['enerrka nosia. XpoOMOCOMHOE OIpEeNIeHUE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TreTeporaMeTHele opraHusMbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKALIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psiJl M BapyuallMOHHAs! KpUBasl.
Hopma peakumnn npusHaka. KoaudecTBEHHBIE M KayeCTBEHHBIE NPU3HAKA U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYHMBOCTb. KomMOMHATHBHAS
U3MEHYMBOCTh. Meiio3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTalnoHHasi ”3MEeHYMBOCTh. Knaccudukanus MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u npuunHbl MyTanuid. MytareHHble (DaKTOPBHI.
3aKOH TOMOJIOTMYECKUX PSAIOB B HacieAcTBeHHOM n3menunBocty H. . BaBunosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapuorun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
YyeJIOBEKA: reHeaornuecKui, OJIM3HEIOBBINM, IUTOT€HETUYECKUH, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIpEJIEIICHHE TCHOTHIIA:
IIOJJTHOTEHOMHOE€ CEKBEHUPOBAHUE, IT'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[M1P-ananu3a. HacnenctBenHble 3a0ojieBaHMsS 4YeEJOBEKAa: TI'CHHBIE OOJIC3HH,
00JI€3HM C HACJIEICTBEHHOW NPEeapacIoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnyeckue M reHeparuBHble MyTauuu. CTBONOBBIE KIETKM. [IpMHIHAIBI
3I0pOBOT0 00pa3a >KM3HH, TUarHOCTUKU, MPO(PUIAKTUKY U JICUCHHS T€HETUIECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYIbTHPOBaHHE. 3HAYCHHE MEAMIIMHCKON
TeHETUKH B MPEAOTBPAILIEHNH U JICYCHUH TeHETUYECKUX 3a00JIeBaHHI YeIOBEKA.

JdemoHncTpanuu:

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

Tabmuubr w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE H  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOICHETUYECKas
OCHOBa»,  «3aKOH  4YHUCTOTBl  ramer», «JluruOpupHoe  CKpelIMBaHUEY,
«uronornueckue  OCHOBbI ~ JUIMOPUIHOTO  CKpeluBaHus»,  «Meio3sy,
«B3auMoznencTBue ajIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapTbl pPAaCTEHUH,
KUBOTHBIX M YEJOBEKa», «l'€HeTHka moiyia», «3aKOHOMEPHOCTH HaCJEI0BAHMS,
CLUEIUICHHOTO ¢ 1noJioM», «KapuoTumsl 4YelOBEKa U KUBOTHBIX», «Buasl
U3MEHYMBOCTHY», «MoaudukanroHHas W3MEHUUMBOCTb», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

ObopynoBanue: MoOJEIH-aNIUIMKAMN «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Hemonnoe nomunupoBanue», «JurubpumHoe ckpemmBanue», «llepexpécr



XpOMOCOM», MHUKPOCKOIl U MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(bopMBI KPBUIbEB U OKPACKH Telia), repOapuii «I'opox moceBHOIN.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

Jlabopatopuas pabota Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUTHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHne Moau(pUKAIMOHHOW M3MEHUYUBOCTH,
MIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOI.

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHHWE © aHAIW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka WM MPOUECC. 3apOKJICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
Yuenne H. W. BaBwimoBa 0 1eHTpax TNPOUCXOXKIEHUS H MHOT000Opa3us
KYJbTYPHBIX pacTeHUuM. LIEHTphl MPOUCXOXKAECHUS NOMAIIHUX KUBOTHBIX. CopT,
OpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAIbHBINA OTOOPHI B
CEJeKUMHA pacTeHUd M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nmuHug. CKpemmMBaHUE YHCTHIX JIMHUU.
['ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuam3auuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYEHHE TNOJMUIUIOUJIOB. JIOCTHIKEHUSI CENeKUMU pPACTEHUM, >XUBOTHBIX W
MUKPOOPraHU3MOB.

buotexHosorusi kak orpacib Ipou3BOJCTBAa. ['eHHass MHXKEHEpHs. JTaribl
co3nanusi pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kiietounbie KynbTypbl. MUKPOKJIOHAIIBHOE Pa3MHOKEHHE PACTECHU.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue U dtudyeckue  npoodmempl. MO —  reHetmuecku
MO (PULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

[Toptpers: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneyenko, M. .
HMBaHoB.

Tabmumbr u cxembl: Kapta «lIeHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «lloposbl 1OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzanusy», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKTH OuoTexHonorumy, «Kierounsie KyabTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHre u NEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISIKH TUIOJIOB 1 KOPHETIIIONOB JUKHUX (DOPM M KYJIbTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IUCTBEHHBIEC PACTEHUS.



JlaGopaTopHble U MpaKkTHYECKHEe PadoOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKLMM PAacTEHUH |
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsE OHOJIOT M.

[TpennochlIKu BO3HMKHOBEHMSI HSBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OuMonoruu. BrnusiHue 3BOJIOIMMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CupnerenbctBa 3Boitouuu. IlaneoHTosorndyeckue: IMocCiIeOBATEIbHOCTD
NOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKON JIETONMMUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguyeckue: cxoacTso U paznuuue (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONIOrHUecKue: CXOACTBA W pa3iuuus SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, aHAJIOTHYHBIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpTaHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHMS
napBUHM3MA. J[BIDKyIME CHUIIBI 3BOJIONMU BHUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHUE INPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIECNEHHAsS U3MEHUYHUBOCTD,
O0opb0a 3a CyIlecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosrolud (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomynsanusa Kak eIrHUIA BUAA U SBOJIIOLIHH.

JBroxkynie cuibl ((akTopbl) SBONIOLUM BUAOB B IpHpoje. MyTalMOHHBIHI
OpoLecC M KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnMoHHBIE BOJHBI U Apel(
reHoB. M3onauus nu murpanus.

EctrectBennblii oTO0p — Hampapisitonmii  (aktop sBomONUH. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT 3Boironuu. llpumepsl
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UAMOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE  (OPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOIrHIECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEPreHTHas,
KOHBEPreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLMY.

ITpoucxoxaeHrne OT HecleUHaIu3upOBaHHbIX Npenkos. [Iporpeccupyromas
cnernuanu3anus. AJanTuBHas paaualys.

JdemoHncTpanun:



[Toptpetsl: K. JIlunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromuiep, A. H. CeBepuios.

Tabnuibl u cxembl: «Pa3zBuTre oprannueckoro Mupa Ha 3emse, «3apoAbIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OOprOBI 32
cyliecTBoBaHHe», «EcTtecTBeHHBIM 0TOOpY», «MHOrooOpasme COpTOB PACTEHUII»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYMUBOCTBY, «Apomopdo3by, «Ununoamantamumny, «OO0mas aereHepanus»,
«/IBmxkymme cunsl dBomonum», «Kapra-cxema wapmpyra nytemectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIpUcmOCOOIEHHOCT, OPTaHU3MOBY,
«['eorpaduueckoe BupooOpazoBaHue», « IKOJIOTUUECKOE BUI000OPA3OBAHHE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alMTHBIX OPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABICHHS 3BOJIOLMU», 00bEMHAs MOJENb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonenp anmmkanus «llepekpécr
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaruu GOpMbl KPHUIEEB H
OKpacKH Teja).

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPHUION.

JlabopaTtopHnas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE )KU3HU HA 3emuie.

JloHay4Hble TpPEACTABICHHUS O 3apOKICHUM >KU3HU. HaydHble TMNOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emie: a0uoreHe3 M NaHCHepMus. XHUMHUYECKas
3BOJIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYEeCKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ouonorndyeckor spomoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKJIETKHU. lIepBble KIETKH M HMX 3BOJIIOLUA.
@opMHUpPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxei. Apxeiickas u
npoTepo3oiickas dphl. Ilanmeosoiickas 3pa u €€ TEpuoAbl: KEMOPHUICKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKHAM, KAMEHHOYTOJIbHBIMN, IEPMCKHUU.

Meso301icKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOU.

KaliHo30Mickas 3pa W €€ mnOepuoApl: NaJCOTC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTrKa KJIMMaTa U Te0JOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [I0siBIIEHNE, pacliBET U BBIMUPAHHUE TPYIIT AKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYeCcKOro Mupa Kak oOTpaxeHue »3BoroUHH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOKICHUHM 4YeloBeka. Meronsl u3ydyeHus aHTponoreHesa. CxolcrBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEIIOBEKA.

HBuwxkymme  cuibl  (paktopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBeHHbI 0TOOp. OOmiecTBeHHbI 00pa3  JKU3HH,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxonmdammi, YenoBek HeaHAepTalibCKui, Yenosek
pa3ymHblii. Haxonku MCKOmaeMmbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHAA
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepukaHcKas).  YepTl  MPUCHOCOOJEHHOCTH  MpEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIMHCTBO YeIOBEYECKHX pac.
Kputuka pacuszma.

JdemoHcTpanum:

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

Tabmuupel u cxembl: «Bo3nukHoBeHne COJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHnuecKkoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIIETKay,
«IIpokapuotnueckast kietka», «COBpPEMEHHAs CHCTEMA OpPraHUYECKOTrO MHUPay,
«CpaBHEHHE AaHATOMHYECKHX YE€pT CTPOCHUSA YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «IpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeI0oBeUeCKrEe pach».

O6opynoBanue:  mynsiku  «lIpoucxoxaeHue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLIA, KPOMAaHbOHIIA), CIICTIKU WIIU
U300paKeHHs] KaMEHHBIX OpYAHM MEepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCKas Taliuia, KouieKuus «DopMel
COXPAaHHOCTH MCKOITAEMbIX KUBOTHBIX U PACTECHUI».

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[TpakTrueckast pabora Ne 1. «M3ydeHne nCKOMaeMbIX OCTaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKLIUAX).



DKCKypcHsi «IBOJIOLNS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUui My3eil).

Tema 3. Opranu3mMbl 4 OKpPY:KaIIas cpeaa.

DKOJIOTHs KaK HayKa. 3aaud U pa3lesbl SKOJIOTHMH. MeToIbl SKOIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue ¢akropel. Kraccuduxamuss skonornyeckux (HakTopos:
abuoTuyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiiCTBHE SKOJOTHYECKHX
(GhaKkTOpOB HA OPTAHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIlEpaTypa, BiIaxHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buonornyeckue puTmsl.

buotnueckue (bakTopsI. Bunet  OuoTHMYecKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUS, XUITHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEWUCTBHM I CYIIECTBOBAHUSA
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momyiasuud. OCHOBHBIE IOKa3aTean
MNONYJISIUN: YUCIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpaunus. /[MHaMuKa 4uCI€HHOCTH MOMYJISIUANA U €€ PEeryIisiusl.

JdemoHncTpanun:

[Toptpetsr: A. I'ymbGonbar, K. ®@. Pynbe, O. 'ekkens.

Tabmumpl u cxembl: kapta «[Ipuponnsie 30Hb1 3emun», «Cpenbl 0OUTaHUS
opranu3zMoB», «®doronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJSUUU HHDY30puu-Tyhenbkuy, «llumieBsie nenm».

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér MaoTHOCTH MOMYJISIUI pa3HBIX BUAOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBa,
POCTPAaHCTBECHHAs, Tpoduueckas (mumieBas). Buasl-mommHanTtel. CBsizu B
ouoneHose.

Okoyoruyeckne cuctembl (dkocucteMbl). [loHatne 00 »3kocucTemMe U
ouoreornieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBOpoT BEUIECTB U MOTOK YHEPTrUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OHKOCUCTEMBbI. [luileBble LeNMU U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Omomacca, MPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOMYHBOCTb, CAMOpPETYIISALMs, pazButue. CyKieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢akTop ycToHYMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

VYuenne B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
onoceprr. KuBoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdepnl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOT€OXUMHUYECKUE LIUKIIBI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbBIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe IPUPOBI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOPaBJICHUS TPUPOJHBIMUA pECypcaMd U HX HCMOJIb30BaHue. JlOCTHKEHUS
OMOJIOTHH U OXpaHa MPUPOIBIL.

JdemoHncTpanun:

[Toptpetsl: A. JIxx. Tencau, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxembl: «llumesbie nenun», «buoleHO3: cOCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llemn mmTanmsy, «IKoJOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
aHTPOIIOTEHHbIE ~ BO3/ACHCTBUSL HAa NOpUpPOAY», «Baxuedime HCTOYHUKHU
3arpsi3HEHUs] BO3/yXa W IPYHTOBBIX BOJ», «[louBa — BaxkHeHIIas cocTaBistomas
ouocdeps», «Paktopsl aerpaganuu nouBy», «llapHukoBelii 3gdexT», «DakTops
panroaKkTUBHOTO 3arpsis3HeHuss Ouocdepb», «OOmas cTpykrypa oOuocheps»,
«Pacmipoctpanenue >ku3HH B Ouocdepe», «O30HOBBIM dKpaH OuochepsI»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3bI», Tepbapuit
«PactutenbHbIe co00OMmEcTBay, Koymeknun «buoreHos3y, «Bpenurenu BaxXHEHIIIX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYyp», TepOdapuu W KOJUICKIIMM PACTCHUU U
YKUBOTHBIX, MPUHAIJIEKAINIME K Pa3HbIM 3KOJOTMUECKUM TpymnnaMm OJHOro BHUA,



Kpacnas kuura Poccuiickoii ®denepanyu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pacTeHUI U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacho ®I'OC COO, ycraHaBIMBalOTCSA TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOy4alOUMMHUCA MPOrpaMM  CpeIHEero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NMYHOCTHBIX pPE3yIbTATOB OCBOEHHUs Mpenmera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
IPaKIAaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENCNICHUI0, HaJu4yhe MOTHUBAlMK K OOY4YEHUIO  OHOJIOTHH,
IIEJICHATIPABIICHHOS Pa3BUTHE BHYTPCHHHX YOEKICHUW JWYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTHUYECKOTO
3HaHUS, TOTOBHOCTh W CIOCOOHOCTh OOYYaroIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMONOTHYECKOTO  O0pa3oBaHUs, HAIMYUE OSKOJOTHMYECKOTO IPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMeTa «bHOJOrHs JOCTUTaroTCs B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMHU, MPUHATHIMHA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHs, Pa3BUTHUS BHYTPEHHEW [MO3UUMU JMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIUI0 W
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON NESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3HUIIMH 00YJAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpPaB MU OOS3aHHOCTEH, YyBaKEHUE
3aKOHA Y MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON NEATENbHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHIMOJIHECHUH
OMOJIOTMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TIO3UIMIO [0 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOAEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMATIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENbCKUX 3a7ady, YBaXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTD poccuiickoi IpaXKIaHCKON UJCHTUYHOCTH,
naTpUOTH3Ma, YBAXXEHHs K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH MeEpen
Ponuuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoa Poccuuy;

[EHHOCTHOE OTHOULIEHUE K MPUPOJHOMY HACIIEUIO U MAMITHUKAM TPUPOJIbI,
nocTmxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuTHE OWOJOTHM, TMOHUMAaHMS 3HAUYEHUs OHOJOTMM B TIO3HAHMM 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



NOHMMAaHHE YMOLIMOHAJIBHOTO BO3/1EUCTBUS XKUBOU MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BMJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIIATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOJTyYusi:

NOHMMaHHE U pealu3alus 370pOoBOro U 0e3omacHoro odOpasza JKU3HU
(3m0poBO€  mUTaHHWE, COOJIOJEHUE TUTMEHMYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXKUM 3aHATUH M OTHbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

NOHMMAaHHWE LEHHOCTM TPaBUJ HMHAWBUIYAIBHOTO M  KOJUIEKTMBHOIO
0€3011acHOr0 MOBEACHUS B CUTYALUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTPeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KYpEeHHS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MAaCcTEPCTBA, TPYA0JII00HE;

TFOTOBHOCTh K AKTUBHOHN J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHSATH TaKyIO JESTEIIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM Mpo(ecCHOHATBHON NEsATEIbHOCTH, YMEHUE
coBepLIaThb OCO3HAaHHBIM BBIOOp Oynymiel mpodeccun U peaIr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS,

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHUE OIbITa
IUIAHUPOBAHMsI IOCTYIKOB M OLEHKM MX BO3MOXHBIX IIOCIEACTBHHA Jid
OKpY KaroIleu cpepl;

OCO3HaHHE TJ00aJbHOIO XapakTepa SKOJIOIMUYECKHUX MpoOJIeM U IyTed HX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWA M YMEHHUS IPU PEIICHUH MpoOJIeM, CBA3aHHBIX C PalUOHAIBHBIM
IPUPOJIONOIB30BAaHUEM  (COOJIOJIEHUE  TpaBMJ  IOBEIECHUS B  INPHUPOJAE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPABHOBECHS B S3KOCHUCTEMAaX, OXPaHy BHUJOB,
IKOCUCTEM, Orochepsr);



aKTUBHOE HENpUATHE JEHUCTBUHM, NPUHOCAIIMX BpeA  OKpYyKarolleu
IPUPOJIHON cpelie, YMEHUE NPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOIMYECKHE
NOCJIEACTBUSI IPEANPUHUMAEMBIX IEHCTBUI U PEAOTBPAILATh UX;

HaJIM4HME Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI MU B IO3HABATEIbHON, KOMMYHHKATUBHOW U COLIMAJIbHOM
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTH 3KOJOTUYECKON
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOIO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYyJBTYpbl KakK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHHE creun(puK OHMONOrMM KakK HayKH, OCO3HaHUs €€ pojiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTIO
IPEJICTaBICHUsST 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpodsieM
COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMH JJIi COBPEMEHHOW IMBWIIM3ALIMU:
oOecrieyeHnss HOBOTO YPOBHS pPa3BUTHSL MEIULMHBI, CO3JAAHHUE IEPCHEKTUBHBIX
OMOTEXHOJNOTHH, CIOCOOHBIX  peIIaTb PECypCHble  MpOOJeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHnss  mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMUECKHX 3HAHUW B LEAX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PyHKUMOHAJIBHON I'PaMOTHOCTH OOydaromuxcs, GopmMupyemoin
IpU U3Y4EHUH OMOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4daeMmble 3HAHWMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
UMEIOLINXCS JaHHBIX C LENbIO MOJIYYEHHs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEBHO HCIIOJIB30BATh OMOJOTMYECKHE 3HAHUS IS
pelieHust npoOsieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJILHO U B IPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06p8,30BaHI/IIO )41
caM006pa3013aH1/110, K aKTHUBHOMY IIOJIYUCHHIO HOBLIX 3HAHUH 10 OHOJIOTHH B
COOTBCTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJabTaThl OCBOCHHUST ydeOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAauMMble s (OPMHPOBAHUS MHUPOBO33PEHUST OOydYaIOMIMXCA
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YyHOW KapTHHBI MHpa M CHEHUPUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
CUCTeMa, HAay4YHbIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMOeHHe,  HU3MEpPEHUEe,  OKCHePUMEHT U JIPYrux),
yHUBEpCalbHble Y4yeOHbIE JAEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecrne4ynBaroIne dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLIMAJIBHOW KOMIIETEHIIMM OOYyYaloluXcs, CIOCOOHOCTD
o0yyaroImuxcst HCIIOJIb30BaTh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpCaJbHble Yy4yeOHblE JCHCTBUS B
MO3HABATEJILHON M COLUATIbHOMN MPAKTHKE.

MeranpeaMeTHbIE PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnanenue YHHMBepCaJIbHBIMH yueOHBIMU MO3HABATEJIbLHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYeCcKHUE TEeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHM (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TOHSATHSIMH );

OTIpENIETIATh IEJ NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKWBOW MPUPOJBI,

CTPOUTH JIOTHYECKUE pPaACCYKIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtBa Ui IPEACTABICHUS
CYIIIECTBCHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEUYMHA  Pa3HOrO0  poAa,  BBIABICHHBIX B Pas3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabatrbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIIECACTBUN JEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 0a30Bbl€e HCCJIe0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAaMHU  paspellieHuss MpoOJeM, CIHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PEIIECHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHNUS;

UCIIOJIB30BaTh PA3JIMYHBIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHUS, €ro HHTEpHpeTanuy, MNpeoOpa3oBaHUID W INPUMEHEHHIO B YYEOHBIX
CUTYalUsX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMUPOBATH HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSMH U METOAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTh apryMEHThI JJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PEIICHMs 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBJISITh LIEJCHANPABICHHBI MOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHHS B IO3HABATEJIbHYIO U IMPAKTUYECKYIO 00JACTH
AKU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUIaTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE IOIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE y4eOHOTrO
nocoOusi, HAy4YHO-IOMYJSAPHOM JUTeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHanM3upoBaTh



UH(POPMALINIO PAa3IMYHBIX BUIOB U (OPM MPEACTABICHHS, KPUTUUECKU OLICHUBATD
e€ J0OCTOBEPHOCTh M HEPOTUBOPEUYNBOCTH;

(dbopMynHpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpopmMaIuy, HEOOXOTUMOM NJIsi BHITIOTHEHUS y4eOHBIX
3ajady;

npruoOpeTaTs ONBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU1, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJB30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TpPEICTaBICHUS
ouonoruueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCMOJb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa Ipu paboTe ¢
Oouonornueckor uH(MOpMalLMeN: NPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAKHM U CUMBOJIBI, (HOpMyIbl, aO0peBHATYpY, HOMEHKIATYpY,
UCMONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATrJISIIHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGOpPMAINH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

1) oOmenme:

OCYILECTBIIATH KOMMYHHKAIIMH BO BCeX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIU TUCKYCCHM MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBHIMIOJHEHHS MpeiiaraeMon
3aJa4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
JManora Uik JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHWS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS W B3aMMOJCHUCTBHS, MOHHUMATh
HaMEpEeHHsI APYTUX JIIOACH, MPOSABIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpeKTHO! (hopMe GOpMyIUPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

IOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHYaJTIbHON
paboThI IpH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIICHNN YUYEOHOH 3aauu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIUX
MHTEPECOB ¥ BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA;



OpUHUMATh  I[eJId  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUM,
pacmpeienaTh pojud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXIOTO YYAaCTHHKA KOMaHIbl B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
OpPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO M BOOOPAKEHHE, OBITHh HHUIIHATHBHBIM.

Ogy1aieHHe YHMBePCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

WCIIOJI30BaTh OWOJIOTUYECKHUE 3HAHUS [IJI BBIABJICHHS TPOOJIEM U WX
pEIIeHNs B )KU3HECHHBIX U YI€OHBIX CUTYAIUAX;

BBIOMpAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JICUCTBHSIX M MOCTYINKAaX MO OTHOILIEHUIO K >KHBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYHIIECTBIIATh MO3HABATEIbHYIO AESITENbHOCTb, BBISABIATDH
po0JIeMBbI, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIC 3a7ja4l B 00pa30BaTEIIbLHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHU;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

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

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HbIX 00JacTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsSIM, BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediaekcuu KaKk  OCO3HaHUSs
COBEpILIAEMbIX JICUCTBUH UM MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedICKCUU IS OLEHKU CHUTYyallluH, BhIOOpa
BEPHOIO PEILICHUS;

YMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPUHHUMATh PEIICHUS MO UX
CHUKEHUIO;



OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaliu3e pe3yJbTaToOB
NEeSATEeIbHOCTH;

3) npuHATHE Ce0s U APYTrUX:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TTO3UIIUU JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnienupuyueckue ajst yueoHoro npeamera «buonoruspy
HAy4YHbIE 3HAHMSI, YMEHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNU U
npeoOpa3oBaHnI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yU4EOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
pe3ynbTaThl MPEACTABICHBI [0 ToAaM O0y4EHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M IMpPEeBpalllCHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJssilus), YPOBHEBAsE OPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

YMEHHE Hu3/IaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuwioBa) u ydeHust (0 IEHTpax MHOTrooOpas3us u
MPOUCXOXKJICHUS KyJIbTYpHbIX pactenuii H. . BaBuioBa), onpenensiTe TpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, IMPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  DKCHEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE MOTYYCHHBIX



pe3ynbTaTOB, MCIIOJB30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpALICHUS dHEPIUM B KIETKe, (poTOoCcHHTE3a,
IJIACTUYECKOTO W SHEpPreThueckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, HWHIUBUIYAIbHOTO PpPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKHUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PEIICHWW B MOBCEAHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHusi 0e30MacHOCTH CBOETO 3[0pOBbsI M 370POBbA
OKpPY>KaIOIIUX JIFOJIeH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY KaloIen
IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJIB30BAaHUS JOCTHXKEHUN
COBpeMEHHOW  Ouonormn U OMOTEXHOJOTMH I  PaAlHMOHAIBLHOTO
IPUPOAOTIOIH30BAHNS;

YMEHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHE 3a/layd Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJsl MpencKa3aHusl HAcCIeJOBAHMS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBINOJHATH JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
IpaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATh WH(OOPMAIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TIOMYISIPHBIC
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOT'O MHUPOBO33PEHHS, O BKIJIAJIE POCCUUCKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBAaTh COACPKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
BU/I, TTOMYJISAIINSI, TCHOMOH/I, BOJIIOIMS, ABUXKYIINE CHIbI ((haKTOPHI) IBOJIOINH,
MPUCIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pA30BaHUE, JKOJOTHYECKHE (AKTOPHI,



HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBHI, pPEAYLEHTbl, LENu MUTaAHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE Hu3aratb OWOJOTHYECKHME Teopuu (PBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpHs SBOJNIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapieBoro cxoxacrea K. M. bapa, depenoBanusi IJIaBHBIX HANpaBICHUNA WU
nyteit oo A. H. CeseprioBa, yuenus o ouochepe B. . Bepnanckoro),
ONpEeEsATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOICHHUE U
OMMCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHU3alMs U TPOBEIACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCUMOCTH MEXJYy HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3ynbTaTOB, MCIOJB30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTHYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M JKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUI000pA30BaHUsI, MPUCIOCOOICHHOCTU
OpraHU3MOB, JEWUCTBUSA DSKOJOTUYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHOoca
BEIIECTB M TIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS AJi1 OOBSACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PELICHHW B MOBCEAHEBHOU
KU3HU C IeNpl0 obecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbsi M 30POBbS
OKPY>KaIOIUX JIFOJIeH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY KaloIen
OPUPOAHON cpefie, MOHMMaHWEe HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHY ISl PALlMOHAIILHOTO MPUPOIONIOIb30BAHMS,

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTMYECKUE 33/a4d, COCTABISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B d3KOocHcTeMax (LENu MUTaHus);

YMEHUE BBIMOJHATH JIA0OpAaTOpHbIE M MpaKkTUYecKue padoThl, cOOJ0IATh
IpaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPIPETUPOBATh HHOOPMALIHIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBAa MAacCOBOM MH(pOpPMAINK, HAYYHO-TIOMYJISPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00aJbHbIE  SKOJOTHYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIECHHUS,
000011ast OMOIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbie
Ne ni/m P Kontponbnsie | IlpakTnyeckue (ucpp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmunoreka LIOK
1 b 2 .
HOJIOTITL KK HayKa 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cCTEMEBI M NX OpraHu3aIus 1 bubmmorexa [IOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmmorexa IOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHM3HEACATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MoB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTE U UBMEHYUBOCTD 2 15 bu6mmoreka [IOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KITACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnsie | IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
but6mmoreka [IOK
1
! IBOMOLHOHKAs GHONOrHS ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE )KU3HH HA 9 0.5 bubnuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl 1 OKpyXkarolas cpeia 5 1 Bubmmorexa [IOK
P pyarottiat cpea https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
4 Coo01ecTBa ¥ YKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f4 1ccT4
bubmunoreka LIOK
> Pesepiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
INOYPOYHOE IINTAHUPOBAHHUE
10 KJTIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponabnsie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 buonorus B cucreme Hayk 1 bubmmoreka [IOK




https://m.edsoo.ru/863e¢6122
https://m.edsoo.ru/863e632a

Merto1bl TO3HAHUS )KUBOU IPUPOJIBI.
[TpakTuyeckas padora Ne 1

2 «/cnosib30BaHUE PA3TUYHBIX 0.5 bubmmorexa [JOK
p ' https://m.eds00.ru/863e6122
METO/IOB IPU W3yUYEHUHN
OMOJIOTHYECKUX 0OHEKTOBY
3 buonoruueckue cuctemsl, MpoLEeCcChl bubmmoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
XuMHUYECKUM cocTaB KiIeTku. Bona
4 1 MUHEepaibHbIe coi. CtapToBas 0.3 bubmmorexa [OK
P ' P ' https://m.edsoo.ru/863e674¢
JIMarHOCTHKA.
bu6mmoreka [IOK
5 b .C 0
CITCH. T-OCTAB H CTPOCHHE DETKOB https://m.edsoo0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 0.5 bub6mmoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJTU KaTajiasbl)»
Bbubnuoreka [JOK
7 v I
[ICBOJBL. JIHITHIET https://m.eds00.ru/863e¢6870
bu6mmoreka [IOK
8 H .ATO®
YIUICHHOBBIC KHCIOTHI https://m.eds00.ru/863e6d5¢c
9 Hctopust u MmeToabl U3y4eHus bubnnorexka [HOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Kierka xak menoctHas xuBas

CUCTEMA




CrtpoeHue 3yKapuoTHUYECKOM
kieTku. Jlaboparopras padota No 2

«M3ydeHne cTpoeHUs KIETOK bubmmoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OakTepuit oI MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE)»
bu6mmoreka [IOK
12 OOMeH BelIeCTB WU METa00IU3M hitps://m.cdsoo.ru/863¢766¢
Bbu6nuoreka [JOK
13 ) . X
OTOCHITES. ACMOCHITES https://m.edsoo0.ru/863e7c98
Bbu6nmuoreka [JOK
14 C) i 00
HEPTETHHCCIIH OOMEH https://m.edsoo.ru/863e7aae
’KuzHeHHbIN MK KISTKU. [{enenue
KJIeTKU. MuTo3. JIaboparopras
15 abora Ne 3 «HabOmromenue MUTO3a B 0.5 buGnnorexa LIOK
P B ’ https://m.edso0o.ru/863¢e7dc4
KJIETKaX KOHYMKa KOpPEIKa JIyKa Ha
TOTOBBIX MUKPOIIpemapaTax»
16 buocuntes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
Bbubnuoreka [JOK
17 T —0 0
PaHCIALHA HOCHHTE3 beiika https://m.edsoo.ru/863e¢796¢
18 Hexknerounsie (GopMbl KU3HH — bubmmoreka [JOK
BUPYCHI https://m.edso0o.ru/863e7540
Bbu6nmuoreka [JOK
19 ®opMbI pa3MHOXKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuorexa [JOK

https://m.edsoo.ru/863e7{4a




OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eTOK. OII00TBOPEHUE.
Jlabopartopnast pabota Ne 4

Bbu6nmuoreka [JOK

21 0.5
«M3yueHue cTpoeHHs TOJIOBBIX https://m.edso0o.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»»

” NHnuBuayanpHOE pa3BUTHE Bbubnmuoreka [JOK
OPTaHU3MOB https://m.edso0o.ru/863e8436

” I'enernka — Hayka o bubmmoreka [IOK
HACJICACTBEHHOCTH M U3MEHUYNBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEIOBaHUS

24 MIpU3HAKOB. MOHOTHOpHUAHOE bubmorexa LIOK

p ' pHA https://m.edsoo.ru/863e8878
CKpELIMBaHNE

WTHOPUIHOE CKpEIIMBaHue. 3aK0OH

25 §e3aBHI::Hi[40ro Hzf)cnlitl OBaHUs bubmnorera [IOK
A https://m.edsoo.ru/863e¢89a4

MIPU3HAKOB
CremieHHOe HacleJ0BaHue
npu3HakoB. JlabopaTtopHas pabota

26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubanoreka [HOK
MOHOTHOPUIHOTO U TUTHOPUIHOTO ' https://m.edso0o.ru/863e8c60
CKpEIIMBAaHUS Y IPO30(HITBI HA
TOTOBBIX MUKPOTIpEIapaTax»

7 I'enetuka nosa. Hacnenosanue bubmuorexa [JOK
MPU3HAKOB, CLETUVIEHHBIX C [0JIOM https://m.edso0.ru/863e8c60
N3menunBocTs. HenacnenctBeHHast

)% M3MEHYMBOCTH. JIabopaTtopHas 0.5 bubnnorexka [HOK

pabota Ne 6. M3yuenue
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH,

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




MMOCTPOEHUE BAPUALIMOHHOTO Psijia U
BapHaIlMOHHON KPUBOI»

HaCJ'Ie,Z[CTBeHHaSI HU3MCHYUBOCTS.

29 JlaGopatopHnas pabora Ne 7. 1 0.5 bubmmoreka [IOK
«AHaM3 MyTanuil y 1po3oQpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpENapaTax»»
bubmmoreka [IOK
30 Peneruica wenoseka ! https://m.edsof)l.ru/86368d78
31 Cenexuus Kak HayKa ¥ MpoLECC 1
1 MeTobl U JOCTUXKEHUS CENTEKIINU ] bubmuorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e¢9214
1 [IpomesxyTouHast aTTecTanus. | bubnnorexka [HOK
Hrorosast koHTpobHAS paboTa. https://m.edsoo0.ru/863e9214
34 buorexHonorus kak orpacib | bubmmoreka [JOK
MMPOU3BOJACTBA https://m.edsoo.ru/863e€9336
OBIIEE KOJIMYECTBO YACOB I1O 34 03 4

I[TPOTPAMME




11 KITACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka Kontponbnsie | IlpakTnyeckue . op
n/n Bcero u3yuyeHusi | oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchbl
1 DBOJTIOLMS U METOJIbI €€ N3yUEHUS 1 bubmorexa HOK
H A yi https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs IPEACTaBICHUN 1 bubnuoreka [IOK
00 »BomoIIMYA. MUKPOIBOIIOIIHS. https://m.eds00.ru/863¢9570
bu6mmoreka [IOK
3 B oora. 1
XOAHAT KOHTPOTRHAA paboTa https://m.edsoo.ru/863e9cle
[Momynsmus Kak dIeMeHTapHas
€MHUIA BUJIA U HBOJIIOLUH.
4 HI;60 ETO HI;SI aborta ;0 1 1 0.5 bubmmorexa [JOK
paTopHai p B ' https://m.eds00.ru/863e¢99c6
«CpaBHeHHE BUIOB IO
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBroKynie cuisl (3J1eMEHTapHbIE | bubmmoreka [IOK
(haKkTOpbI) IBOIOIIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i1 0TO 1
CTCCTBEHHEII 0TOOP M ero opme! https://m.edsoo.ru/863e9ed0
Pe3ynpTarsl aBoIIOUNA:
pUCIOCOOICHHOCTh OPTaHU3MOB U
. BugooOpa3oBanue. JlaboparopHas 1 0.5 bu6mmoreka [IOK
pabora Ne 2 «Omnucanue ' https://m.eds00.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u mytu 1 bubmmoreka [IOK




JKA3HU Ha 3eMiie)

MaKpO3BOJIIOLIUA https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOTIONINN
10 Ucrtopus xxu3Hu Ha 3emiie 1 METObI
€€ N3y4eHHUs
1 I'unore3b! NpOUCX0XKIEHUS )KU3HU bubmmoreka [IOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emiie o 3paM u bubnnorexa HOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOITIOLNN
PacCTUTEIBHOTO U JKUBOTHOT'O MUDA.
13 [IpakTuueckas padora Ne 1 0.5 bubnuoreka [IOK
«3y4eHne NCKONIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTEHUN U KUBOTHBIX B
KOJUIEKLIUSAX »
14 CoBpeMeHHas cuctema bubnnorexa [HJOK
OpPraHu4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeTIOBEKA (AaHTPOIIOTEHE3) bubmmorexa [OK
p https://m.edsoo.ru/863eac2c
16 JIBuokytye cuibl (paKkTophl) bubanorexka [HOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLINHI
YyeJloBeKa
18 YenoBeueckne packl U IPUPOIHBIE bubmmoreka [JOK
ajarTaluy YejJoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IICHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE




20

DKoJorus Kak HayKa

Cpenpl 0OUTaHUS M SKOJIOTHYECKHE

bu6mmoreka [IOK

21
dakTopbl https://m.edsoo.ru/863eafec
AluoTtndeckue (HaKTopsl.
JlaGopaTtopnast pabota Ne 3.
«Mopdornorudeckre 0COOEHHOCTH
. bu6mmoreka [IOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863ebl10e
oburanusy. JlaboparopHas pabora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJICYyCay
Bbu6nmuoreka [JOK
23 buotuyeckue gakro
MOTHHECKHE (BaKTOpE! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHUE XapaKTEPUCTUKU
nonyssiun. [Ipakruaeckas padota
24 Ne 2 «I[ToncuéT mIoTHOCTH 0.5
MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHui»
25 Coob1ecTBa OpraHu3MoOB — bubmmoreka [IOK
OHOILIEHO3 https://m.eds00.ru/863eb46a
%6 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId SKOCHCTEMBI.
27 DKOJOTUYECKHE MUPAMUJIBI bubmorexa HOK
. DaMH/BL https://m.edsoo.ru/863eb5fa
CsaoiicTBa ’3xocucteM. Cykueccus
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbhas bubnunoreka [IOK

3KOCHUCTEMA 3EMITU

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




31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBo B Onochepe 3emin 1
[IpomexxyTouHast aTTecTarus. bubnnorexka HOK
33 1
HroroBast KOHTpoOIbHAs paboTa. https://m.edsoo.ru/863ebale
34 CocymiecTBoBaHUE TPUPOJBI U | bubmmoreka [JOK

YCI0BCUCCTBA.

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5




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

[Taceunnk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue /Ilon pexn. Ilaceunuka

B.B.- AO "UznarensctBo "IIpocBemienue"

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://m.edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

https://m.edsoo.ru

https://myschool.edu.ru/
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