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IHOSACHUTEJIBHAS 3AIIMCKA

IIpu paszpaboTke mporpaMMbl MO OHOJIOTMHM TEOPETHYECKYI0 OCHOBY JJIf
ONpeAesieHusT MOAXOAOB K (POPMUPOBAHUIO COJAEpKAHUS Y4eOHOro mpeamera
«buonorus» cocraBuaM: KOHIENTyadbHbie monokeHus PIrocC COO o
B3aMMOOOYCIOBICHHOCTH  IICNICH, COAEpKaHWA, pe3yJbTaTOB OOyUECHHSA W
TpeGOoBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJIOXKEHUS 00 00LIUX LeIiX U
MPUHIIMIAX, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoi denepalinu, a TakKe MOJIOKEHH O crielnuKe
Ouojoruu, e€ B3HAYCHUU B TO3HAHUM IKUBOM NPUPOALI U  OOECICUCHUU
CYIIIECTBOBaHHUS 4YesioBeuyeckoro odmiectBa. CorjiacHO Ha3BAHHBIM TOJIOKEHUSIM,
OTIpeAeIICHB OCHOBHBIE (DYHKIIMH MPOTrpaMMEI TI0 OHOIOTHH U €€ CTPYKTYypa.

IIporpamma mo Onoorum AaéT mpeacTaBICHUE O IENAX, 00 00LIEH CTpaTeruu
00y4eHHs1, BOCIIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPECTBAMHU Y4eOHOr o mpeaMeTa
«buonorusi», onpenensietT 00s3aTENBHOE MPEAMETHOE COJEPIKAHUE, €T0 CTPYKTYPY,
pacnpeneseHue 1o pasjesiaM ¥ TeMaM, PEKOMEHJIYeMYIO I0C/e0BaTeIbHOCTD
U3y4YeHUsI yUeOHOro MaTepuasa ¢ yuéToM MEKMPEAMETHBIX U BHYTPUIPEAMETHBIX
CBSI3€d, JIOTMKM O00pa30BaTElIbHOIO Ipolecca, BO3PACTHBIX OCOOEHHOCTEMN
o0y4Jaronuxcs.

B nporpamme 1o 6u0I0ru# TakKe yUUTBIBAIOTCS TPeOOBaHUS K INTAHUPYEMbIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEJAMETHBIM pe3yJbTaTaM oOOy4deHHs B
dbopmupoBaHUT OCHOBHBIX BUJIOB yueOHO-T103HABATEIBHOM
NEATENBbHOCTH/YU€OHBIX JEHCTBUH OOY4YalOIMXCS MO OCBOCHHUIO COJIEpIKaHUSA
OMOoJIOrHuecKkoro o0Opa3oBaHUsl.

B nporpamme no 6uosioruun (10-11 kiacesl, 6a30BbIil ypOBEHB) peaiM30BaH
NPUHIMIT TPEEMCTBEHHOCTH B H3Y4YeHUH OMojoruu, Ojarogaps 4emMy B HEif
MpOCMATPUBACTCA  HAMPABJICHHOCTh Ha pPa3BUTHE 3HAHHWM, CBA3aHHBIX C
dbopMUpOBaHHEM  €CTECTBEHHO-HAy4YHOTO MHUPOBO33pEHMUS, IIEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, FKOJIOTHYECKOT0 MBIIUICHHS, PEJACTABICHHUI O 310POBOM
oOpase ku3HH W OEpeKHBIM OTHOIIEHHWEM K OKpYXKalolleH MPUPOIHOHM cpene.
[ToaTomy Hapsay ¢ M3ydeHHEM OOIICOMOTOTHYSCKUX TEOPHUH, a TakKe 3HAHHH O
CTPOEHUH JKUBBIX CUCTEM PA3HOI'0 PAHra U CYIIHOCTU OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOLIECCOB B MporpamMme Mo OHOJIOTUU YJICJIICHO BHHUMAHHUE HUCIOJIb30BAHHUIO
MOJIYYEHHBIX 3HAHUN B [OBCEJHEBHOU KU3HU JUIA PCLICHUS [PUKJIA/IHBIX 3a/1a4, B
TOM 4Hucie: Npo(UIAKTUKH HacleICTBEHHbIX 3a00JeBaHMIl 4eloBeKa, MEIUKO-
IEHETHYECKOTO KOHCYIBTUPOBAHMSI, 000CHOBAHMS IKOJIOTHIECKH LEIeCO00Pa3HOTO
MOBEJICHUA B OKPY’KAIOIIEH MPUPOTHON cpeje, aHalnu3a BIUAHHUA XO3AHCTBEHHON
OCATEIBHOCTH YCJIOBEKA HAa COCTOSHUE MPUPOIHBIX U UCKYCCTBCHHBIX dKOCHCTEM.
Ycunene BHUMaHUSI K IIPUKIAJHOM HANpaBIEHHOCTH Y4eOHOro mpeamMera
«buonorus» npoANKTOBaHO HEOOXOIUMOCTBIO 00ECIIeUEHHUs YCIOBUH /IS pellieHUs
OJTHOM M3 aKTyaJbHBIX 3aJ7a4 IIKOJILHOTO OMOIOrH4YecKoro oOpa3zoBaHusA, KOTOpas
npeanonaraerT GopMUpOBaHUE Yy OO0y4aIOIIMUXCS CHOCOOHOCTH aanTHPOBATHCS K
M3MEHEHUSIM JIMHAMMYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpefHero o0mero odpazoBaHMs 3aHMMACT BaKHOE
mecto. Ona obecmeunBaeT (HOPMHPOBAHHME Yy OOYUAIOUIMXCS TPEACTABICHUN O



HAYyYHOM KapTHHE MMpa, pacuiupsieT U 00001aeT 3HaHUS O KUBOM mpupoae, eé
OTIMYUTENBHBIX TNPH3HAKAX — YPOBHEBOW OpraHM3aldyd W JBOJIOIMH, CO3TAET
YyCIOBHSL  JIIs:  TIO3HAHWA  3aKOHOB  JKUBOW  TIPHPOJABI, (HOPMHUPOBAHUA
(YHKIMOHAIBHONH TPAaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0Oe30macHoOro obpasa
KU3HHU, IKOJIOTMYECKOTO MBIIIIEHUS, IEHHOCTHOTO OTHOLIEHUS K KUBOM MPUPOJIE
M YEJIOBEKY.

bonbiioe 3HaueHne OMOIOTUS UMEET TAKIKE JIJIsl PEIICHHUS BOCHUTATEIbHbIX U
pasBUBAIOLIMX  3aja4  CpeJHEero  obuero  oOpa3oBaHus,  COLMAINA3ALMU
obyuaromuxcs. M3yuenue 6uosnorun obecrieunBact ycioBus At (popMupOBaHUS
MHTCIUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX W  HMH(YOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYpHl, CIOCOOCTBYET MHTErpanuy OMOJOTMYECKUX 3HAHHUH C
MpeJCTaBJIEHUSMU U3 IPYIUX yUeOHBIX IPEAMETOB, B YACTHOCTH, GU3UKHU, XUMUU U
reorpaguu. Ha3BaHHble NOJIOKEHHS O IMpeAHA3HAYEHUW Y4eOHOro IpeamMera
«buonorus» cocTaBWIM OCHOBY JUIA OINpEJACICHUS IOJIX0JI0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJIepKaHus, TMPEACTABICHHOIO0 B MpOrpaMme 1o
OMOJIOTHH.

OTtbop coaepxanusi yueOHoro npenmera «buonorus» Ha 0a3oBoM ypoBHE
OCYHIECTBJIEH € TMO3UUMH KYyJIbTYpOCOOOPA3HOTO TMOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM 0Oy4Yarouuecss AODKHBI OCBOMTb 3HAHMS M yMEHHS, 3HAYMMBIC IS
dopmupoBanus 00mIel KyNbTYpBHI, ONpEACIAIONINE aJIeKBAaTHOE TIOBEICHHE
YeJloBEeKa B OKpYKaloled NPUpPOAHOH cpejie, BOCTpeOOBAHHbIE B MOBCEIHEBHOM
KU3HU U TPaKTHYecKoil jestelibHOCTA. Ocoboe MecTo B ATOW cUCTeMe 3HaHUi
3aHMMAKOT 3JIEMEHTBI COJIEpXKaHMs, KOTOPbIE CIIY)KaT OCHOBOM /111 (JOPMUPOBAHUS
NPEACTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTMHE MHUpa H
IICHHOCTHBIX ~ OPHECHTALMAX  JHUYHOCTH,  CIOCOOCTBYIOUIMX  T'YMaHHU3AIMH
OMOJIOTHYECKOTro 00pa30BaHUS.

CTpyKTypupoBaHHE cojiepxkaHusi y4eOHOro marepuaia B IpOrpaMme IO
OMOJIOTHU  OCYIIECTBIEHO € YYE€TOM [PUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIUYUTESILHBIX OCOOEHHOCTSAX JKUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3alluu u
IBOJIONUU. B COOTBETCTBHM ¢ 3TUM B CTPYKTYype ydeOHOTO npeameTa «buomorus»
BBIJICJICHBI CIIEAYIONIHE cojiepxKaTesbHble JuHuK: «buonorus kak Hayka. MeToibl
HAY4YyHOrO Mnos3HaHus», «Kierka xak Ouosmoruueckast cucrema», «OpraHusm Kak
ouosornyeckas cucrema», «CucremMa M MHOrooOpasMe OpraHMuecKoOro Mupay,
«IBOJTIOLHS JKUBOM MPUPOIBIY, « IKOCUCTEMBI U MIPUCYILIUE UM 3aKOHOMEPHOCTHY.

Iens wm3ydenus ydebnoro mpemmera «bmomorms» Ha 06a30BOM YpOBHE —
OBJlaJileHHe  OOy4yalolUMUCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOr0 paHra # HPUOOpPETEeHHE YMEHMIt
MCIIOJIb30BaTh 3TH 3HAHHWs JUISi IPAMOTHBIX JICHCTBHM B OTHOIIEHUU OOBEKTOB
KUBOH TIPUPOJIBI M PCIICHUS PA3TUUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikenue 1enu u3ydeHus ydyebHoro npeameta «buonorusi» Ha 6a3oBoM
YpOBHE 00ecTIeunBaeTCs PEIICHHEM CIeAYIONINX 3a1au:

OCBOEHHE O00YyYalOIUMHUCA CHCTEMbl 3HAHUH O OHOIIOIMYECKHX TEOPHsX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuUiIax, CIyKalUX OCHOBOMI
s (opMHpOBAaHMS TIPEJICTABICHHH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX HayYHOrO MO3HAHUA, CTPOCHHH, MHOT'O00pa3uu U OCOOEHHOCTSIX KUBBIX



CUCTEM Pa3HOr0 YPOBHS OPraHMU3alMy, BBLAAIOIMIMXCS OTKPBITUSX U COBPEMEHHBIX
MCCIICIOBAaHUAX B OMOJIOTHH;

dopmupoBanue y oOydYalomMXcs IMO3HABATEIBHBIX, WHTCIUICKTYadbHBIX |
TBOPUECKHX CIIOCOOHOCTEH B MpOIECCe aHaNIM3a AAHHBIX O TYTSAX pPa3BUTHA B
OMOJIOTHM HAy4YHBIX B3IJIAIOB, MIEH M TOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
pa3HOro YPOBHS OpraHu3allim;

CTAaHOBJIEHUE Y O0Oy4awmmxcs OOIIeH KyJbTypbl, (PYHKIHMOHAJIBbHOU
PaMOTHOCTH, Pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATbH SIBJIEHUSI OKPYKAIOIIETO
MUPa KUBOM MPUPO/IbI HA OCHOBAHUH 3HAHUI M OTbITA, MOJTYUYEHHBIX MTPH U3YUCHHUH
OMOJIOTHH;

dopmMupoBanue y oOOy4YalOIIUMXCS YMEHHMH WUIIOCTPUPOBATH 3HAYCHHUE
OMOJIOTHYECKUX 3HAHUU B TPAKTUYECKOW JIESITEIbHOCTH YENOBEKA, PA3BUTHH
COBPEMEHHbIX MEIMIIMHCKHUX TEXHOJIOI'Mil U arpoOOUOTEXHOIOTHi;

BOCIIUTAHUE YOCKAEHHOCTH B BO3MOMKHOCTH IMO3HAHMS YEIIOBEKOM MKHBOU
MPUPO/IbI, HEOOXOIUMOCTH OEPEKHOr0 OTHOILICHHUS K HeH, COOIOICHUS dTHYECKUX
HOPM TIPH TIPOBEACHUN OMOIOTHIECKMX MCCIICTOBAHNIA;

OCO3HAHHE IICHHOCTH OHOJIOTHYECKUX 3HAHHMH JUIS TOBBIIICHHS YPOBHS
IKOJIOTHYECKOM KYIbTYpHI, 17151 (HOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

NPUMEHEHUE NPUOOPETEHHBIX 3HAHUM U YMEHUH B TIOBCEIHEBHON JKHU3HH IJIA
OILICHKH TMOCJEICTBHI CBOEH AEATENbHOCTHU 10 OTHOLIEHHUIO K OKPY KaIOIIEH cpefe,
COOCTBEHHOMY 3[0pOBbIO, O0OCHOBaHME W COOJIIOJIEHHE Mep NPODUITAKTUKH
3a00J1eBaHUM.

B cucreme cpeaHero obmiero obOpaszoBaHusi «buosjorus», usydacmasl Ha
0a30BOM YypOBHE, ABIsAETCH 00S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMAIIAM B
COCTaB MpeaMeTHO o0nacTn « EcTeCTBEeHHO-HAYyUHBIE IPEIMETHI».

Jnst u3yuenus OMOI0TUM Ha 0A30BOM YPOBHE CPEAHETO 001IeEro 00pa3oBaHus
orBoguTcs 68 yacon: B 10 knacce — 34 vaca (1 gyac B Henemo), B 11 kiacce — 34 yaca
(1 yac B HENEIIO).



COAEPKAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3p OMOJIOTHM C OOIIIECTBEHHBIMH, TEXHHUECKUMHU H
IPYTUMHU €CTECTBEHHBIMU HayKaMu, (uiocodueil, STUKOM, ICTETUKOH U IPaBOM.
Posib Ouonoruu B (popmMupoBaHru COBPEMEHHOM HAyYHOUM KapTUHbI Mupa. Cucrtema
OMOJIOrHYECKUX HAYK.

MeTo 1l TO3HAHUS JKUBOH MPUPOIBI (HAOII0ICHHE, IKCTIEPUMEHT, OMHUCAHUE,
H3MEpeHne, KiacCupuKalusA, MOJEITHPOBAHHE, CTAaTHCTHYecKas o00padoTka
JIaHHBIX ).

JdeMoHCcTpanum:

[Toptpetsr: Y. Hapun, I'. Menaens, H. K. Konsuos, k. Yorcon n ®. Kpuxk.

Tabnuum! 1 cxembl: «MeToabl TO3HAHUSA KUBOH MPUPOIBI».

JlaboparopHbie H IpaKTHYECKHE PAdOThI:

[Tpaktuueckass padbora Ne 1. «Jcnonb3oBaHue pa3iIMUHBIX METOJOB IIPU
M3y4YEeHUH OHOJIOTHYECKUX 00BEKTOBY.

Tema 2. 7KuBble CHCTEMBbI M MX OPTaHHU3AIHA.

JKupble cuctemsl (OMocHCTEMBI) KaK MpeaMeT u3yueHnus ouonoruu. Otnudue
JKUBBIX CUCTEM OT HEOPTraHM4YECKOW MPUPOJIbI.

CBoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. Y POBHHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJI€TOYHbI, TKAHEBbIH, OPraHU3MEHHbIH, MOMYISAIUOHHO-
BHJ10BOI1, 3KOCUCTEMHBIN (OMOreoneHOTHYECKHiT), OochepHBbIil.

Jdemoncrpanum:

Tabmuupr u cxembl: «OCHOBHBIC MPU3HAKU KHU3HU», «YPOBHH OpraHU3aIUH
KUBOU IIPUPOABI».

O6opyoBanue: mojaenb Mmoiekyib JTHK.

Tema 3. XuMH4YeCKHI COCTAB H CTPOCHHE KJICTKH.

XHUMHUYECKUA COCTaB KIETKH. XHMHYECKHE DIEMEHTBI: MaKpOIJIEMEHTHI,
MUKpO3JIeMEHTHI. Boga u MUHEpalibHBIE BENIECTBA.

@yHKIMM BOJBl M MHUHEpaJbHbIX BellecTB B kieTke. [lomnepxanue
OCMOTHYECKOro danaHca.

benku. CoctaB m ctpoenne O€NKOB. AMHHOKHCIOTBEI — MOHOMEpPBI OEJIKOB.
HeszamenuMble U 3aMEHUMBIE AMUHOKHCIOTbl. AMUHOKHACIOTHBIA COCTaB. Y POBHHU
CTPYKTYpHl O€NKOBOM MosieKynsl (TepBHYHas, BTOpHYHAsA, TpPETHYHAA W
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECcKHe cBoicTBa 0OenkoB. buosoruueckue
(yHKIMHU OEJIKOB.

depmenTs! — Ouonormueckue katann3atopsl. CTpoeHue GpepMeHTa: aKTHBHBIH
HeHTp, cyocrpatHas crnenuduunocts. Kodepmentel. Burtamunbel. Ominuaus
(hepMEHTOB OT HEOPraHMYECKUX KaTaIU3aTOPOB.

YrieBoibl: MOHOCAXapu sl (TJIFOKO3a, prudo03a u 1e30KCuprd03a), 1ucaxapu bl
(caxaposa, JakTo3a) © MOJMCAXapuabl (Kpaxmal, T[JIHKOTEeH, IEIUIII03a).
buonorndeckue QyHKIHUH YIII€BOOB.



Junuasl:  Tpurnuuepuabl, Qocdoaunuasl, crepounsl. [uapoduiabHO-
ruapodobHBle  cBoiicTBa. buomormyecknme QyHkumm gunuaoB. CpaBHEHHE
YIJIEBO/IOB, OEIKOB M JINIH/IOB KAK HCTOYHUKOB DHEPTUH.

Hyxneunoseie kucnotel: JIHK u PHK. Hyxneotuasr — MoHOMEpPHI
HykJIeuHOBbIX KucaoT. Ctpoenne u dynkuun JIHK. Crpoenune n pynkumu PHK.
Buasl PHK. AT®: ctpoenue n pyHKIHH.

Huronorus — Hayka o kierke. Kiierounas teopus — npumep B3auMOAEHCTBUS
uaei u (akToB B HAYYHOM IO3HAHUU. MeTo/Ibl U3yUeHHSs KIIeTKH.

Knerka kak nesocTHas kuBasi cucteMma. O0uime npu3Haky KIETOK: 3aMKHYTas
HapykHas memOpana, monekynsl JIHK kak remermueckmit ammapat, cHCTeMa
cuHTe3a Oeska.

Tunel KIETOK: JyKapuoTUyeckass M mpokapuorudeckas. OcoOeHHOCTH
CTpOCHUA MpokapuoThueckord kinetku. Kierounass crenka Oakrepuit. CtpoeHue
IYKAPUOTHYECKON KIIeTKH. (CHOBHBIC OTJIMYUS PACTUTEIBHOM, KUBOTHOH W
rpUOHOM KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIMKC, UX
bynxuuu. [Inasmatudeckast memOpana, e€ cBoiicTBa u Gpynkuuu. [luTornasma u eé
opranouasl. OpHomemOpanusie opranHouasl kietku: IIIC, anmapar I'onbaxw,
nu30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KIETKM: MUTOXOHJPHWH, IUIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM W mmactuld. Bunbl mmactun. HememOpannbie
OpraHoOMbl KJIETKH: PHOOCOMBI, KIETOYHBIM LEHTP, LEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIMU OPraHOUIOB KIETKU. BKiIroueHus.

Snpo — perynsaTopHbli LeHTp kineTku. CTpoeHue siapa: sjaepHas 000JI04YKa,
KapuoriasMa, XpoOMaTHH, SIZIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JlemMoHcTpaum:

[Toptpetsr: A. JleBenryk, P. I'yx, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Juarpammel: «PacripeiesieHue XMMHYECKUX 3JIEMEHTOB B HEKUBOH IIPUPOIELY,
«PacnpeneneHne XUMUYECKUX DJIEMEHTOB B )KUBOU MTPUPOJIEY.

Tabmuubr 1 cxembl: «llepmonandeckas Tabauua XUMHYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJbI», «brocunTes 0enka», «CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenue pepmenrtan, «Hyxinennossie kucnotel. JJHK», «CTpoenne monekysibi
ATD», «CtpoeHne 3yKapuoTHYECKON KIETKH», «CTpOECHHE KUBOTHOM KIETKH»,
«CTpoeHHE paCTUTEIBHOM KIETKH», «CTpOEHHE MPOKAPHOTHYECKOU KIETKN»,
«CTpoeHue sapa KIETKH», «YTIeBOAbD, «JIumuaby.

OO0opysoBaHKE: CBETOBOM MUKPOCKOI, OOOPYAOBaHHUE [UIsi TPOBEIACHUSA
HAOJIIOJICHNU, H3MEPEHUN, SKCIEPUMEHTOB, MHKPOMpENnaparbl PacTUTEIbHbIX,
KUBOTHBIX M OAKTEPUAIBHBIX KJICTOK.

JlabGoparopHblie H NpaKTHYeCKHe padoThI:

JlaGopatopHas pabGora Ne 1. «M3ydeHme KaTaJIUTHYECKON aKTHBHOCTH
(hepMEeHTOB (Ha IpUMepe aMHUJIa3bl MIIM KaTajlasbl)y.

JlabopatopHass pabGota Ne 2. «M3yueHue CTpOEHMSI KIETOK pacTeHHId,
KUBOTHBIX M OaKTEepHil MOJ MUKPOCKONIOM Ha TOTOBBIX MUKpOTpEnaparax M MX
OIHCAHUEY.



Tema 4. ’KuzHeaeareJILHOCTEL KICTKH.

OOMeH BelecTB, WJIM MeTab0au3M. ACCUMIIALNS (TUIACTUYECKUH OOMEH) U
OUCCUMHIIIANUA (PHEPreTUYECKUH OOMEH) — JIB€ CTOPOHBI €IMHOr0 Mpolecca
meTabonmu3Ma. Poiap 3aKOHOB COXpAaHECHHS BEIIECTB M DYHEPrHM B TIOHHUMAHHH
MeTadoImM3Ma.

Tunbl oOMeHa BeniecTB: aBTOTPOodHBIN U reTepoTpodHEIif. Poib GpepMeHTOB B
0OMEHE BEUIECTB U MMPEBPAILCHHH YHEPTUH B KIICTKE.

@orocunre3. CperoBass U TeMmHoBas (as3pl  (QorocuHTe3a. Peakiuu
dotocunTesa. DbdexTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3A JIJIS KUBHU
Ha 3emuie. Bnusaane ycnosuit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBILICHUS €T0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHI.

XeMocUHTe3. XeMOCUHTE3UpYIoIIue OakTepuu. 3HaueHUe XEMOCHHTE3a JUIs
JKU3HU Ha 3emJie.

DHepreTuyeckuii oOMeH B Kierke. PaciieruieHue BellecTB, BbIJCICHHE U
AKKyMYJIHPOBAaHHME SHEPIUH B KJIeTKE. DTallbl YHEPreTHUeckoro oomMena. [ mukonus.
bpoxkenne u ero Buabl. KHCIOPOIHOE OKHCIIEHHME, WM KJIETOYHOE IbIXaHHE.
OxucnurensHoe dpochopminposanue. DPHEKTUBHOCTb IHEPreTHIECKOI0 0OMEHA.

Peaknum matpuyHoro cuntesa. [enmetnueckas wuHpopmanua u JIHK.
Peanusanusi renetudyeckod uHdopMammm B KieTke. ['eHETHYECKHWH KOJI M €ro
cBoiicTBa. Tpanckpumims — mMaTtpuuHblii cuHTe3 PHK. Tpancnsaumsa — OmocuHTe3
oenka. Oranbl TpaHcasuud. Komuposanwe amuHOKMCIOT. Poib pubocom B
OuocuHTe3e Oesika.

Hexknerounsie popmsl xku3HU — BUpYychl. McTopust otkpsiTust Bupycon (/1. H.
WBanoBcknii). OcoOCHHOCTH CTPOCHHS W JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnum pacTtenuii, JKMBOTHBIX M YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmyHonedunmra yenosexka (BUY) — BozOyaurens CITM/a.
OOpatHast ~ TpaHCKpuIlHMs, peBepraza HU  uHTerpaza. IIpodunaktuka
pacnpocTpaHeHus BUPYCHbIX 3a00JI€BaHHUI.

JemoncTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubr U cxembl: «Tunel nurtanusy, «Mertabonuzm», «MUTOXOHAPUSY,
«DHepreTuueckuit oomMen», «Xunopomaacty, «Dorocuntesyn, «Crpoenue JIHK»,
«CTtpoeHue u GyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «l eHeTHUeCKUuil Koa»,
«Bupycr», «bakreprodarn», «Ctpoenune n xu3HeHHbIH 1ukn Bupyca CITIN/a,
OakTepuodara», «Pemmukamma JJHK».

O0GopynoBanue: monenu-amumkanuu «Y asoenne JJHK u tpanckpunuus»,
«buocunTes Oenkay, «CTpoeHHE KIETKH», MOJeb cTpYKTypsbl JTHK.

Tema 5. PazmHokenne 1 HHAMBUAYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTounsli LMK, WIHM KU3HCHHBIM IUKN kiIeTku, MHTepdaza u MUTO3.
[Ipoueccr, mporekarome B uHTepdasze. Penmnukanus — peakuuss MaTpUYHOTO
cuate3a JIHK. Crpoenne xpomocoM. XpoMOCOMHBIM HaboOp — KapHOTHIIL
JIuruioniHBIA W TAIUIOMJAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHbI.
[luronornyeckue OCHOBBI PA3MHOMKEHMS M  WHIMBHUIYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.



Henenue xnerku — muto3. Cragum muto3za. Ilponeccsl, nmpoucxondiiue Ha
pa3HbIX CTaAUAX MUTO3a. BUOIOrH4ECKHUI CMBICIT MUTO3a.

[Iporpammupyemas ru0enb KIETKH — anonTo3.

dopmMbl pa3sMHOKEHHA OPTaHU3MOB: Oecronoe U monosoe. Bumael 6ecmomoro
pa3MHOKEHMS: JEJIEHUE HAABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIIOpoo0pa30BaHUE, BETETATUBHOE pa3MHOkEHUE. MCKyccTBEHHOE KIOHHMPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJISl CEIEKIIUU.

[TosioBOE pa3zmMHOKeHUE, ero OTIANYMS 0T OeCI0JI0r0.

Meito3. Cramuu Mmeiios3a. [Iporecchl, mpoOMCXOAsIIME Ha CTaaMsIX Meio3a.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. BHONIOrMYECKHH CMBICH H
3Ha4YEeHUE MeHo03a.

['ameTorenez — mporecc oOpa30BaHMS TMOJOBBIX KIETOK Y JKUBOTHBIX.
[lonoBeie xene3bl: CEeMEHHUKA M AMYHHKA. OOpa3oBaHNe U Pa3BUTHE IOJIOBBIX
KICTOK — raMmer (CrepMaTo3oM]l, SHIICKJIeTKa) — CIEpMAaTOIeHE3 U OBOI'CHES.
OCcOOEHHOCTH CTpOEHHs SHIEKIETOK U crepmMaTo3ou10B. OI1010TBOPEHHE.
[TapTenorenes.

WuauBuayanbHoe pa3ButHe (OHTOreHe3). OMOpPHUOHAIBLHOE  Ppa3BUTHE
(omOpuorenes). Jranbl YMOPHOHATIBHOTO PA3BUTHUA Y TO3BOHOYHBIX JKMBOTHBIX:
apobnenue, ractpyisuus, opraHorenes. IloctamOpuonanbHoe pa3Butue. Tumbl
MOCTAIMOPHOHAIBHOTO DPAa3BUTHSA: TMPSMOE, HEMpsMoe (ITMYMHOYHOE). BimsHue
Cpellbl Ha pPa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BbI3BIBATH BPOKIAEHHBIE
YpOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTaIUH Pa3BUTHA.

JdemoncTpauum:

Tabmuubr U cxembl: «DOpMBI PpPa3MHOKEHUS OPraHU3MOB», «J/lBoiHOE
OILUIOAOTBOPEHHE Yy 1BETKOBBIX pacTeHHi», «BereraTuBHoe pa3MHOMKEHHE
pactenuit», «Jlenenne kierku Oakrepuit», «CTpOeHUE TMOJOBBIX KIETOKY,
«CtpoeHue xpomocoMbl», «Kitletounslii nuki», «Pernmukauus JJHK», «Mutosy,
«Meiio3», «IIpsmoe u Henpsimoe pa3BUTHE», «] 'aMETOreHe3 y MIIEKONUTAIOIINX U
yenoBeka», «OCHOBHBIE CTaJJUA OHTOTEHE3a».

Ob6opynoBaHue: MHKPOCKOTI, MHKpPONpEnaparsl «CriepMaTO30U/1bI
MJICKOMUTAIOIIEro», «SMIeKneTka MIIEKONHUTAIero», «Kapuoknues B KieTKax
KOpEeIIKa JIyKa», MarHWTHas MOJENb-alllUIMKauusa «/leIenne KIeTKu», MOJeib
JHK, Mmoaens MeTadazHoit XpOMOCOMEI.

JlaGopaTopHble M npakTHYecKkue padoThbl:

JlaGoparopnass pabora Ne 3. «HabnroneHue muTo3a B KIETKaX KOHYMKA
KOPEIKA JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax».

JlaGopatopHas pabora Ne 4, «M3ydeHHe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENIapaTaxy.

Tema 6. Hac/ieicTBEHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3anaun renetuku. Mcropus pasButus reHeTUKH. Poibs nuronoruu
M SMOpHOJIOTMM B CTAHOBJIEHUU TEHETHKH. BKIag poCCHMHCKMX W 3apyOeKHBIX
yu€HBIX B pa3BUTHE TEHETHUKHA. MeETOoAbl TEHETHKH (THOPHI0IOTHYECKUH,



[IUTOTCHETUYECKUM, MOJIEKYJIPHO-TeHeTUYECKHd). (OCHOBHBIE TE€HETHYECKHE
noHATHA. [ eHeTHYECKass CHMBOJIMKA, UCIIONB3YEMast B CXEMaX CKPEUIMBAHHUM.

3aKOHOMEPHOCTH HACIENOBAaHUs NMPU3HAKOB, ycTaHOBIEHHbIE [. MeHnmenem.
Monorudbpuanoe CkpeunmBanue. 3aKOH €AMHO-00pa3us THOPHAOB TEpPBOTO
nokonenus. [TpaBuino 1OMUHUPOBAaHMSA. 3aKOH paclleIuIieHus MPU3HaKoB. [ 'unoresa
4uCTOThI rameT. [loaHOE 1 HEMOIIHOE TOMUHHPOBAHUE.

JurubpuiHoe  ckpemuBaHve. 3aKOH ~ HE3aBUCHUMOrO  HACIEOBAaHUA
npu3HakoB.  LluToreHeruueckue - OCHOBBI  JUTMOPUAHOIO  CKpEILIMBAHMSI.
AHanM3upymolee cKpemuBanue. Mcrnonb30BaHNE aHATU3UPYIOUIET0 CKPEIIUBAHUS
JUISL OTIPEICJICHUSI TEHOTHIIA OCOOH.

CueruieHHO€ HacnenoBaHue npu3HakoB. Pabota T. Moprana no cuenieHHOMY
HacJIe/I0BaHUIO I'eHOB. Hapyllenue cuerieHus reHOB B pe3yJibTaTre KPOCCHHIOBEpA.

XpoMOCOMHasi TEOPUsl HACIIEICTBEHHOCTH. | e HeTHYeCKne KapThl.

['eneTrka mnosma. XpoOMOCOMHOE OIPEACICHHUE IM0J1a. AYTOCOMBI U IOJIOBBIC
XpOMOCOMBI. ['oMOrameTHble U TreTeporaMeTHble oOpranusMmbl. HaciiegoBanue
MIPU3HAKOB, CLUETUICHHBIX C TTOJIOM.

H3meHunBOCTh. BHIbl ©3MEHUHMBOCTH: HEHACIICICTBEHHAS! U HACIIC/ICTBCHHASI.
Pone  cpeapl B HEHACNEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEepPUCTHKA
MOAU(PUKAIMOHHOM U3MEHUMBOCTH. BapualMoHHBIA ps U BapHallMOHHAS KPUBAsl.
Hopma peaknun npusHaka. Koau4ecTBEHHbIE M Ka4€CTBEHHbBIE NMPU3HAKH U HX
HopMa peakuuu. CBOMCTBa MOIU(PUKAITMOHHON N3MEHYHBOCTH.

HacnencrBeHHasi, WJIM T'eHOTUIIMYECKas, W3MeHUYMBOCTh. KomOuHAaTHUBHAs
M3MEHUMBOCTb. MeHo3 ¥ IOJIOBOM TMpoliecc — OCHOBa KOMOWHATHMBHOM
M3MEHYUBOCTH. MyTanronHas u3MeH4nBoOCTh. Knaccudukanums Mmyranumii: reHHbIC,
XpOMOCOMHBIC, TeHOMHBIC. YacToTa M mpuuuHbEl MyTanuii. Mytarenusie GakTopsl.
3aKOH TOMOJIOTMYECKUX PAIOB B HACJIEICTBEHHON n3menunBocty H. V. BaBuinoga.

Buesinepnas HaclieICTBEHHOCTh M U3BMEHYUBOCTb.

I'enernka 4yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T'€HETHKH
yeJIOBEKa: TeHealorn4yecKui, 0JIM3HEOBLINH, IUTOTCHETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TEHETHYECKHU. CoBpemMeHHOE OIIpEECIICHHE TEHOTHIIA:
[IOJIHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C [OMOIIBIO
[11[P-ananu3a. HacnencTBeHHble 3a0o0jieBaHUsI 4YEJOBEKA: TEHHBIC OOJIE3HU,
OOJIe3HM ¢ HACJEJACTBEHHOW MpPeaApacnofioKEeHHOCTBIO, XPOMOCOMHbIE OOJIe3HH.
ComaTtnyeckue u reHepatuBHble MyTanuu. CTBONOBBIE KICTKH. [IpuHIMIIEL
3I0pOoBOTO 00pa3a KU3HH, AMATHOCTUKH, MPODHUIAKTHKA U JICICHHS T€HETHIECKUX
Oosie3Heil. MeauKo-reHeTHYeCcKoe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEAULIMHCKOM
TE€HETUKH B NIPEJAOTBPAIIICHUH U JICYCHUU T€HETUYECKHUX 3a00JIEBaHUI YEIOBEKA.

Jemoncrpauum:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ge ®pu3, C. C. Yersepukon, H. B.
Tumodgees-Pecorckuii, H. 1. BaBunos.

Tabmuie: u cxembl: «MOHOTHOPHIHOE CKPEITMBAHNIE U €0 IMTOTEHETHYECKas
OCHOBa», «3aKOH pacUIEILICHUS U €r0 IMTOT€HETUYECKasi OCHOBA», «3aKOH YHCTOTBI
rameT», «JlurubpuaHoe ckpemuBanuey, «L{luronornyeckue 0CHOBBI TUTHOPUTIHOTO
CKpelmBaHusy, «Meio3», «B3anMmoaencTBrue amienbHbIX TeHOBY, «['eHeTnueckue
KapThl PACTEHUI, KUBOTHBIX U 4YelioBeKa», «l'eHeTnka nomna», «3aKOHOMEPHOCTH



HACJIeJIOBaHUsA, CIIETUICHHOTO C TOJIoM», «KapHOTHIBI YeJoBeKa M YKHBOTHBIXY,
«Bumer m3menunBocTH», «MoaudukanmonHas W3MEHYHBOCTH», «HacnemoBanme
pe3yc-tdakropay, «['eHeTnka rpymnm KpoBn», «MyTarimoHHass U3MEHIHBOCTH.

O6opyoBaHue: MOACTH-ANIUIMKAIIMU  «MOHOTHOPHIHOE CKPEIIHBAHUEY,
«Henonnoe aomuHupoBanue», «JAurubpunnoe ckpemmBanuey, «llepexpéct
XpOMOCOM)», MUKPOCKOIT 1 MUKpoTipenapart «/[po3oduna» (Hopma, myrammu Gpopmsl
KpPBLJIbEB U OKPACKH TeJa), repdbapuii «I'opox moceBHOM».

Jlaboparopublie H NPpaKTHYECKHE PadOThI:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
OUTHOPUIHOTO CKPEIIUBAHUSA Y IPO30( I Ha TOTOBBIX MHUKpOTIpErapaTax.

JlaGopatopHas padota Ne 6. «M3yueHne MoaAM(PUKAIMOHHON U3MEHYHUBOCTH,
MOCTPOEHUE BAPUAIMOHHOTO Psi/ia U BAPUALMOHHON KPUBOIAY.

JlaGopaTopnasi pabora Ne 7. «AHanu3 mytauuid y apo30(uiibl Ha TOTOBBIX
MUKpOIIpernapaTax».

[Tpaktuueckas padora Ne 2. «CocTaBieHue W aHaAJIW3 POJOCIOBHBIX
YEJIOBEKA».

Tema 7. Cenekuus opranusmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexuus Kak Hayka W mpouecc. 3apOoxACHHE CENICKIMH U JTOMECTHKALMSL.
VYyenue H. W. BapunoBa o ueHTpax NpouCcX0xkKAeHUs U MHOI000pas3us KyJbTYPHBIX
pacteHui. LleHTpbI MpOMCX0KIEHN TOMAIIHUAX KUBOTHBIX. CopT, MOpo/1a, mramMmm.

CoBpeMeHHBIE METO/IbI CENEKIUU. MaccoBbIM U MHIMBUAYAJIbHBIM OTOOPHI B
CEeJIeKIIMH pacTeHuil W KUBOTHbIX. OlleHKa 5KcTepbepa. BIM3KOPOJCTBEHHOE
CKpeluBaHue — HMHOpuAMHr. Ywucras juHUsA. CKpelMBAaHME YHUCTBIX JIMHUH.
['eTeposuc, uiu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPWIHUHT.
Otpanéunas rudpuauzanms 1 e€ ycnexu. MCKyccTBEHHBIH MyTareHes U nojaydeHue
MOJIUTUIONAOB. JIOCTHIKEHUS CENEKIIMU PACTEHUM, IKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorusi Kak oTpaciib NMPOM3BOJACTBA. ['€HHAass WHKEHEpHUs. ITaribl
co3nanuss pexkomOunantHou JIHK w Ttpancrennsix opranuszmoB. Kierodnas
uHxKeHepusi. Kiietounsle KynbTypbl. MUKPOKIOHAILHOE Pa3MHOKEHUE PaCTEHUIA.
KnoHupoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

DKOJIOTUYECKHE 5| ITHUYECKHE po0JIEMBI. ['MO - FEHETHYECKH
MOAU(ULIMPOBAHHBIC OPraHU3MBI,
JlemoucTpauuu:

[Toptperer: H. W. BaBunos, M. B. Muuypun, I'. JI. Kapneuenxo, M. ®.
Hpanos.

Tabmuubl u cxemel: kapra «lIeHTpBI NMPOUCXOXKIEHHS W MHOrooOpa3zus
KYJIbTYPHBIX pacTeHuin», «[lopojibl noManmHux *KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanénnas rudpuauzanus», «Padorsl akagemuka M. @. MBanosay,
«[Momummonams», «OOBeKTHI OHOTEXHOMOTHM», «KIETOUHBIE KYJBTYpHl W
KJIOHUPOBaHUEY, «KOHCTPYMPOBAHUE U NEPEHOC TEHOB, XPOMOCOM).

O6opymoBaHue: MYISDKH TUIOJIOB U KOPHETIIOAO0B TUKUX OPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035HCTBEHHBIE PACTEHHU .

JlaGoparopHble H NpakTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOIBI W JOCTH)KCHHS CENEKIMHM PACTEHUN W
YKUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIHUIO, TUIEMEHHYIO bepmy,



COPTOMCIBITATE/IBHBIM ~ yYacTOK, B  TEIUIMYHOE XO3SHCTBO, J1a00paTopuIo
arpoOyHMBEPCUTETA WA HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLIMOHHAS OMOJIOT HSI.

[Ipeanochuiku BO3HMKHOBEHUS HBOJIOIMOHHON TEOPUU. DBOJIOLUOHHASA
Teopus U €€ MecTo B Ouonoruu. BinsiHue 3BOIIOLIMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTHU U JIPYTUX HaYK.

CBuACTEILCTBA 3BOMIONMH. [laJIeOHTONOTMUECKUE: TMOCIIeA0BATEIBHOCTh
MOSABICHUS BHWAOB B MAJCOHTOIOTHIECKON JICTOMHCH, TEPEXOAHbIe (HOPMBEIL.
buoreorpaduueckue: CX0ACTBO U pa3iuyue GpayH U (Iop MaTepHUKOB U OCTPOBOB.

OMOpHOIOTUYECKHE: CXOJACTBA M Pa3NU4Ms SMOPHOHOB pPa3HBIX BHIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMMYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBbIC,
pYAMMEHTApHBIE OpTaHbl, aTaBU3MBL. MOIEKYIAPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTell Yy BCEX
OpraHU3MOB.

OpomonmonHass Teopuss Y. Jlapsuna. [lpeanocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBWKYyIIMEe CHIBl 3BOJMIOLUM BUAOB 1o apBuHy (M30BITOUYHOE
pa3MHOKEHHME IIPU OIPAHUYCHHOCTH PECYPCOB, HEONpeAeaEHHas U3MEHUYHMBOCTD,
Oopnba 3a cyniecTBOBaHUE, €ECTECTBEHHBIN 0TOOP).

Cunrernueckas Teopus 3Bosirounu (CTI) u €€ OCHOBHBIE MOJIOKEHHS.

Mukpo3pomonus. [Tonynsuus kak eIMHUIA BUIA U YBOJIFOLUU.

JBrxymue cuibl (pakTopel) SBONMIOUMU BUJOB B NMpUpoJe. MyTallMOHHBIH
nmporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTBH. [lOMynsuMOHHBIC BOJHBI M JIpeHd
reHoB. M3onauusa u Murpauus.

EctecTBeHHBIH 0TOOp — Hampapisomuil  (akTtop 3BOIOLUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocobeHHOCTh OpPraHU3MOB Kak pe3yabTaT dBoaonun. llpumepsi
NpUcnocoOIeHUul y Opranu3mMoB. ApoMop(o3bl U UIUO0-aJaNI TALIHH.

Bung w BumooGpazomamme. Kpurepuun Buma. OcHOBHBIE  (HOPMEI
BU1000pa3oBaHus: reorpaduyeckoe, 3K0JIOrn4ecKoe.

Makpossontouust. Popmel  IBOMOLMM:  (puiieTHuecKas, JAUBEPreHTHAs,
KOHBEpIreHTHas, napauieiabHas. HeoOpaTHMOCTh 3BOJTIOIUH.

[IpoucxoxaeHne OoT HeCnenHAIM3UPOBAHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anusa. AnanTuBHas pagualus.

JdeMoHCcTpanum:

[Toprpetsr: K. Jlunneii, XK. b. Jlamapk, Y. [lapBun, B. O. KoBanesckuii, K. M.
bap, O. I'exkkens, @. Mroanep, A. H. Cesepiios.

Tabmuus! u cxemsl: «Pa3BuTHe OpraHM4ecKoro Mupa Ha 3emie», «3apoabliin

[I03BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbel  O00prOBI 32
cyuiecTBoBaHue», «EcrtecTBeHHBI 0TOOp», «MHOroo0pasue copToB pacTeHUII»,
«MHuoroobpasue  mopox  KHUBOTHBIX»,  «llonmymsaumuw»,  «MyTtaonHas

M3MEHUYUBOCTBY, «Apomopdosel», «Mauoananrauum», «OOmas aereHepanusy,
«/IBwkynme cuibsl 3Bomonumn», «Kapra-cxema wMapumpyra nyrtemectBus Y.



HapBuna», «boppba 3a cymectBoBanue», «lIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«['eorpadmyeckoe BU1000pa3oBaHuEe», « IKOIOTHUECKOE BHA000pa30OBaHUE).

ObopymoBaHue: KOJICKIIHMA HACEKOMBIX C Pa3IMYHbIMH THIIAMH OKPAcKH,
HabOp TUIOJOB M CEMsIH, KOJUIEKIMS «[IpHMephl 3aIlMTHBIX MPHUCTIOCOOICHHH Yy
KUBOTHBIX», MOjeNib «OCHOBHBIE HANpPAaBICHHUS SBOJIOLMM», 00BEMHAST MOJIEh
«CTpOeHHE rOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpajguueckas kapra wMwupa, komwiekuua «DopMbl COXPaHHOCTH
HCKOIIAeMbIX KUBOTHBIX MW pacTeHuii», Mojens ammiukanusa «llepekpéct
XpOMOCOMY, BJIaKHbIE MpernapaTthbl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JIATYIIIKIY,
MuKpomnpenapat «/{po3oduna» (Hopma, MyTau (POpMBI KPBITTEEB M OKPACKH TEJa).

JlabopaTtopHble H IpaKTHYeCKHE PA0OThI:

JlaGopatopHas pabora Ne 1. «CpaBHeHUE BHIOB MO MOP(OIOrHYECKOMY
KPUTEPHUIO».

JlabopatopHas pabota Ne 2. «Omnucanue npucrnoco0IeHHOCTH Oprann3ma u eé
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HHU HA 3eMm.ie.

JloHay4Hble NpeICTaBICHUS O 3apOKACHUM KU3HU. HayuHble runoress
BO3HUKHOBCHMSI JKM3HM Ha 3emie: abMOreHe3 W MaHCHepMus. XHMHUYECKas
9BOMIOIMSA. AOHMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKUX.
DKCIEPUMEHTAIIBHOE NOATBEP/KIACHUE XUMHUYECKOH 3BOMIOIMK. HavanbHbie dTansl
ounonornyeckon spomonnu. ['mnoresa PHK-mupa. @opmupopanne mMemMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE NPOTOKJIETKH. [lepBbie KJIETKH M WX HBOJIOLHUS.
MDopMUPOBAHNE OCHOBHBIX IPYIII KMUBLIX OPraHU3MOB.

PazButune xu3Hu Ha 3emiie 1Mo 3paM U nepuojam. Karapxew. Apxeickas u
npoTtepo3oiickas dpul.  [lameosoiickas »pa u €€ TepHOABl: KEeMOPHUHCKHA,
OPAOBUKCKUI, CHIIYPUNUCKUM, 1EBOHCKUNA, KAMEHHOYT OJIbHBIN, IEPMCKUMN.

Me3o3oiickas apa U €€ Nepuoabl: TPHACOBbIN, FOPCKUI, MEJIOBOM.

KaiiHozolickass 23pa uW €€ nepuoibl: IaJE€OreHOBBIM, HEOrE€HOBBIMH,
QHTPOIIOI€HOBBIM.

XapakTepucTuKa KIuMaTa U TeoJoTHYecKuX mporeccoB. OCHOBHBIE 3TaIlbl
SBOJIOIHMH PACTUTENBHOIO M HUBOTHOrO MHpa. ApoMop(o3bl Yy pacTeHHil u
’KUBOTHBIX. [TosiBJICHHE, PACIIBET U BEIMUPAHUE TPYIIN JKUBLIX OPTaHHU3MOB.

CucremMa OpraHMYeCKOro MHpa KaK OTpakeHue OHBOMIONUH. OCHOBHBIE
CHUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

DBOIIONMS YeN0oBeKa. AHTPOMNOJIOTHS KaK Hayka. PasBuTre npeacTaBneHn o
NPOUCXOKIEHUU uenoBeka. Merojbl u3ydeHHs aHTponoreHesa. (CxoncrtBa
pa3fuyus YeIoBeKa U )KMBOTHBIX. CUCTEMATHYECKOE TOJIOKEHHUE YETIOBEKa.

JBrxyiue cuisl ((paktopsl) anTponorenesa. HacnencrseHHas H3MEHUMBOCTh
M €CTECTBEHHBIH OTOOp. OOIECTBEHHBIN 00pa3 KU3HH, W3TOTOBJICHHUE OPY/IHii
TPY.Zla, MBILJIEHUE, PEYb.

OCHOBHBIE CTaJlUH W BETBH JBOJIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymeneii, YenoBek npamoxomsiui, YenoBek HeaHAEpTadbCKHUM, YenoBek
pa3ymHblii. Haxoaku HMCKOMaembIX OCTATKOB, BpeMsl CYLIECTBOBaHHS, OOJACTh
pacmpocTpaHeHus, 00BEM TOIOBHOTO MO3Ta, 00pa3 JKU3HH, OPY/IUs.



YenoBeweckue  pacbl. OcHOBHbIE  OONIbIIME  pachl:  €BPOINECOMIHAL
(eBpasuiickas),  HETpO-aBCTpaJOWAHAas  (9KBaTOpHalbHasg),  MOHTOJIOHU]IHAA
(a3natcko-amepukaHcKasg).  YUepTel  NPHUCNIOCOONEHHOCTH  MPEACTABUTENECH
YEIIOBEYCCKUX PAC K YCIOBHAM CYIIECTBOBAHHA. EAMHCTBO YEIOBEYECKHX pac.
Kputuka pacuzma.

JleMoHCTpaum:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuusl U cxembl: «Bo3HukHOBeHHE CONHEYHON CHUCTEMBI», «Pa3BUTHE
opranudeckoro wmupa», «PacturenvhHas kieTka», <«JKMBOTHas  KiIeTKay,
«IIpokapuornueckas kierka», «CoOBpeMEeHHas CHCTEMA OpPraHUYECKOTO MHpay,
«CpaBHEHHE AaHATOMHMYECKMX YEpPT CTPOECHHUSI YEJIOBEKAa M YEeJOBEKOOOpPa3HbIX
o0e3bsin», «OCHOBHbIE MeCTa MaJICOHTOJIOTMYECKUX  HAXOMOK  IPEIKOB
COBPEMEHHOI'0 4esioBekay, «/JlpeBHeimue moau», «pesuue soau», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeoBeuecKue pacoi».

Ob6opynosanue:  mymsokun  «lIpomcxoxnenne  deioBeka»  (O1OCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HeaHAepTajiblia, KPOMaHBOHIIA), CIICIKH WIU
M300paKeHNsT KAMEHHBIX OPYAMH TEPBOOBITHOTO dYeNOBEeKa (KaMHM-YOMIEPHI,
pybmma, ckpebna), TeOXpoHOJOrHYeckas Tabnuma, Komekuus «DopMbl
COXPaHHOCTHU MCKOMAEMBIX KMBOTHBIX U PACTEHHUI.

JlaboparopHblie U IPpaKTHYECKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «M3ydueHue uckomaeMbiX OCTATKOB PAaCTeHUU U
KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsi «IBOJIIOIMSA OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WM KPAaCBEIUCCKUN MY3€eH).

Tema 3. Opranusmbl 4 OKpYyKaWIIAs cpe/a.

DKOJIOTHs KaK HayKa. 3aJlaud ¥ pa3/ielibl 3KOJIOTruu. MeTo1bl SKOIOrHYECKUX
HCClIeIOBaHUI. JKOJIIOrHYECKOEe MHPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpeabl o0uTaHHsT OPraHU3MOB: BOJ{HAs, HA3€MHO-BO3JlyLIHAs, IMOYBEHHAas,
BHYTPUOPraHU3MEHHAS.

Oxonoruueckue ¢akropsl. Kiaccudukanus skonorudeckux (pakToposB:
abnoruyeckue, OUOTHYECKHME W aHTPONOreHHbIe., JleHCTBUE HKOJOrMYECKUX
(haxTOpPOB HAa OPraHU3MBI.

AbnoTndeckue (GakTophl: CBET, TEMIEpaTypa, BIaKHOCTh. DoTomeproansm.
[IpucnocoOnenns  opraHU3MOB K  JCHCTBHIO  aOMOTHYECKHX  (haKTOPOB.
buonoruueckue puTMbI.

buornueckue dpaxkropel. Buaslt 0MOTHUYECKUX B3aUMOICHCTBUN: KOHKYDEHIIHS,
XMIIIHUYECTBO, cUMOMO03 U ero ¢opmbl. [lapazuTusm, koorepauus, MyTyalu3M,
KOMMEHCAIU3M (KBApTUPAHCTBO, HAXJICOHUYECTBO). AMEHCATN3M, HEHTPAJIN3M.
3HaueHue OMOTMYECKUX B3aMMOJAEMCTBHI ISl CyIIECTBOBAHMS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOIIOTHYECKHE XapaKTEepUCTHKH mnomyisanuu. OCHOBHbIE [OKa3aTelu
MOMYJISALMHA: YHUCIEHHOCTb, IUIOTHOCTB, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. [(MHaMuKa YuCIEHHOCTH TTOMYJISLNN U €€ PeryJIsius.



Jdemoncrpanum:

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

Tabmuupbr u cxembl: kapra «lIpupomnsie 30HBI 3emum», «Cpenbl obuTaHusA
oprauusMoBy», «Poronepuoausm», «llomymsauun», «3aKOHOMEPHOCTH poOCTa
YHCJIEHHOCTU NONYyNsSuuK HHY30puu-TyPenbku», «[lumiessie nenm».

JlaboparopHble H MPaKTHYECKHE padoOThI:

JlaGopaTopnas padorta Ne 3. «Mopdosiornueckue 0co0EHHOCTH PACTCHUIN U3
pa3HbIX MECT OOUTaHUS.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycan.

ITpaktuueckas padota Ne 2. «IToacy€T IIOTHOCTH MOMYJISAIMN Pa3HbIX BHAOB
pacTeHun».

Tema 4. CoodmecTBa v 3K0JI0rHYE€CKHE CHCTEMBI.

CooOmiecTBo opraHu3moB — OuoreHo3. CTpykTypbl OHOILICHO3a: BHJI0Basd,
MpoCTpaHCTBeHHas, Tpoduueckass (muiieBas). Buabl-momuHaHTel. CBsI3M B
OuorieHo3e.

Dkonoruyeckne cucreMbl (9kocuctembl). [lonsitue 00 3kocucreme u
ouoreoneHosze. MOYHKIHMOHATBHBIC KOMIOHEHTBI JKOCHUCTEMBI: TMPOAYLICHTHI,
KOHCYMEHTHI, peAyLeHThl. KpyropopoT BEIMIECTB U MOTOK SHEPTUUA B IKOCHUCTEME.
Tpoduueckue (mumieBsie) ypoBHH IKOCUCTEMEI. [InmeBbie ienu u cetu. OCHOBHBIE
MOKa3aTeIM JKOCHCTEMBI: OHMOMacca, MPOAYKUHUA. DKOJIOTHYECKHE MMHUPAMUIBI:
OPOJIYKIMH, YUCIEHHOCTH, Ouomacchl. CBOMCTBA HKOCHUCTEM: YCTOMYHMBOCTD,
camoperyssinus, passutie. Cykueccus.

[IpupoaHbie 2KOCHCTEMBl. JKOCHUCTEMbI 03€P M PEK. DKOCUCTEMa XBOHHOTO
WJIM IIAPOKOIUCTBEHHOTO JIeCa.

AHTPOTIOTeHHBIE ~ JKOCHUCTEMBL.  ATPO3IKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X0311MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpa3zue kak Qakrop ycronyuBocTH 3KocucteM. CoxpaHeHue
OMOJIOrHYECKOro pa3HoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuanckoro o Omocdepe. ['panuibl, coctaB u CTpyKTypa
ouocoepsl. Kuboe BemectBo U ero ¢ynkiuu. OcobenHoctn Ouochepnl Kak
rno0anbHO AKocUcTeMBbl. JluHAMUYEeCcKOe paBHOBECHE M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BemecTB M OMOreOXMMHUYECKHAE UKIIBI AJIEMEHTOB (yIiieposa,
a30Ta). 30HaTBEHOCTE Onocdepbl. OCHOBHBIC OMOMBI CYTIIH.

YenoseuecTBo B Ouochepe 3eMinu. AHTPOINIOreHHbIE U3MEHEHUsI B Ouocdepe.
['mo0asibHBIE 3KOJIOTMYECKHUE MPOOIIEMBI.

CocyuecTBOBaHUE MPUPOIbI U uesoBedecTBa. CoxpaHenue OnopazHooOpas3us
KaKk OCHOBa ycToHumBOCTH Omoceprl. OCHOBA pPaLHOHAIBHOTO YIPaBICHHS
NPUPOIHBIMU PECYpPCaMHU M MX UCMOJIb30BaHue. JlocTmKeHus: OMOIOTUN U OXpaHa
MIPUPO/IBIL.

JdeMoHcTpanum:

IToprpetsr: A. JIk. Tencnu, B. H. Cykaués, B. M. Bepnajackuii.

Tabnummsl U cxemsl: «[Iumessie nenm», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coobmiectBan, «llenu nuranus», «IKOJOrHYECKas MMHPAMUIAN,



«buocdepa u uenosek», «IKoCUCTEMA IHUPOKOIUCTBEHHOTO JIecay, « IKOocHUCTEMA
XBOWHOro neca», «buonenos Bomoéma», «Arpounenos», «lIpumepHbie
aHTPOTIOTEHHBIE BO3/IEHCTBHS HA MPUPOY», «BaxkHelI1e HCTOUHUKH 3arpsA3HEHUS
BO37yXa W TPYHTOBBIX BOA», «[louBa — BakHeHIIas COCTaBIgomas Ouocheps,
«®@aktopsl  gerpagauuud  nouB»,  «llapHukoBbii  3ddexkT»,  «DaKTOpHI
paJiMOaKTHBHOTO 3arps3HeHus Owocheprb», «OOmas crTpykrypa Ouochepsy,
«Pacnpocrpanenue xku3Hu B Ouochepe», «O30HOBBIA dKpaH Ouochepb»,
«Kpyrosopor yriiepoja B buochepe», «KpyroopoT azora B IpUpOIE».

Oo0opynoBanue: Mojenb-amuinkanus «TunuuHble OMOLEHO3bI», repOapuii
«PacturenpHbie cooOmecTBa», KoJutekuun «bronenos», «Bpeanrenu BakHenmmx
CEIIbCKOXO3SICTBEHHBIX KYIBTYP», TepOapuu U KOJIEKIUU PACTEHUH U KUBOTHBIX,
MpUHAJUIEKAIINE K PA3HBIM 2KOJIOTMUECKUM IpYINaM oHOro Buja, KpacHas kaura
Poccuiickoit  ®enepanuu, uU300paKeHUsT OXpAHAEMBbIX BHJIIOB pacTeHUH U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA [IPOTPAMMBI  I1IO
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHMU A

Cormacio @I'OC COO, ycraHaBnuBaroTCid TpeOOBaHUS K pe3yjbTaTaM
OCBOCHMS  OOydYalOmIMMHUCS TpOrpaMM  cpeaHero obmero  oOpa3oBaHus:
JTMYHOCTHBIM, METAIPEIMETHBIM 1 IIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B CcTpyKType JIMYHOCTHBIX DPE3YNBTATOB OCBOCHMS IpeaMera «buonorus»
BBIJICJICHBI CJICAYIOIIME COCTABIISAIOUIME: 0CO3HAHUE O0YYAIOIIMMUCS POCCUUCKON
rpaJaHCKOM UJICHTUYHOCTU — FOTOBHOCTH K CaAMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH
M CaMOOMpeJe/IeHHI0, HaJudhe MOTHBAUM K  OOydyeHHI0  OHOJIOTHH,
LeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX YOEKIEHWH JMYHOCTH Ha OCHOBE
KJIIOUEBBIX LEHHOCTEH M HCTOPUYECKHX TpPaguLUi pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOUIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEJIBHOCTH IIEHHOCTHO-CMBICJIOBLIMM ~ YCTAHOBKAMH, MMPUCYUIAMU CHUCTEME
OMOJIOTHYEeCKOro  00pa3oBaHHs, HalW4YUWe OKOJOTHYECKOr0 MPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH 1IEJIH U CTPOUTH )KU3HEHHbBIE TUIAHBI.

JInyHocTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» DOCTUTralTCs B
€AWHCTBE Y4Y€OHOM W BOCIHUTATEIBHOH MEATEIBHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMH POCCUUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPHUYECKUMHU U ITYXOBHO-
HPaBCTBEHHBbIMU LIEHHOCTSIMU, MPUHSTHIMU B OOILIECTBE NpaBUJIaMU M HOpMamu
MOBEAEHUA M CIIOCOOCTBYIOT MpoOIlleccaM CaMOMO3HAHUsA, CAMOBOCIUTAHHS H
caMOpa3BUTHS, pPa3BUTHA BHYTPEHHEH TMO3WLHH JIMYHOCTH, IATPHOTHU3MA,
YBaXKCHHSl K 3aKOHY U IPABOIOPSJIKY, YEJIOBEKY Tpy/Ja U CTapLIeMy ITOKOJICHUIO,
B3aUMHOI0 YBa)XKEHUs, OEpeKHOro OTHOLIEHHUS K KYJIbTYPHOMY HacCJeIUI0 |
TpaAuIMsAM MHOIOHAIIMOHAJILHOTO Hapoja Poccuiickonn Pdenepanuu, npupoae
OKPY’KalOILEH CpENE.

JInyHnocTHbIE pe3ynabTaThl OCBOEHUS ydeOHoro npeamera «buomorus»
JIOJDKHBI OTPaXkKaTh FTOTOBHOCTD M CIIOCOOHOCTH 00 Y4YarOIIMXCSl PYKOBOJICTBOBATHCS
c()OPMUPOBAHHOW BHYTPEHHEW [O3UIMEH JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTALMi, TO3UTHUBHBIX  BHYTPEHHHX  YOEKJEeHHH, COOTBETCTBYIOIIUX
TPaIUIUOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBa, paCHIMpPEHHE >KU3HEHHOTO
ONBITAa W ONbITA ACATEIBHOCTH B IPOLECCE PEATM3allMH OCHOBHBIX HaNpaBICHUM
BOCMUTATCIBHON ACATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kaaHCKOr0 BOCIIUTAHUSA:

cpOpMUPOBAHHOCTB TPAXKTAHCKON MO3UIIMN 00y4YaIOLIEroCs KaK aKTHBHOTO |
OTBETCTBEHHOI'O WIEHA POCCUMCKOr0 00IIECTBA;

OCO3HAHUE CBOUX KOHCTHUTYLMOHHBIX IIPaB U 00513aHHOCTEH, YBAKEHUE 3aKOHA
U [IPABOIIOPSJIKA;

IFOTOBHOCTb K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH IIPH CO3/IaHUHU Y4€OHBIX
MPOCKTOB, PCIICHUH Y4YCOHBIX M TO3HABATENBHBIX 33734, BBINOJHCHHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTh ONpeneasiTh COOCTBEHHYIO TMO3MLMIO 1O OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM )XU3HU U 0OBACHATH €€;

YMEHHE YYHUTHIBATh B CBOMX NCHCTBHAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JTIOJICH C Pa3sHBIMU YOSKACHUSIMHU, KYJIbTYPHBIMH LIEHHOCTAMHU U
COLIMAIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, [I03HABATE/IbHBIX M HCCIIEOBATEIIbCKUX 33J1a4, YBAXKUTEIBHOTO
OTHOIIEHUS K MHEHHMIO OINIIOHEHTOB IpU OOCYKJIEHHMH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO CO/ICPKAHUS;

TOTOBHOCTHh K TYMAHUTAPHOM M BOJIOHTEPCKOMN JICATCTHHOCTH;

2) IATPHOTHYECKOI'0 BOCIIMTAHUS:

chOpMHUPOBAHHOCTH POCCHICKOM IPakIaHCKOI UIEHTUYHOCTH, TATPUOTU3MA,
YBaXKE€HHUs K CBOEMY Hapo]ly, YyBCTBa OTBETCTBEHHOCTH repe/l PouHoM, ropaoctu
3a CBOM Kpail, cBOor0 PojuHy, CBOHM sI3bIK M KYJBTYPY, IMPOIUIOE U HACTOsSIIEE
MHOT'OHAI[MOHAJIBHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACIEIUIO U NAMATHUKAM TIPUPOJIBI,
nocTHkKeHUsAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CrOCOOHOCTh OLICHMBATh BKJAJ POCCHUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OMONOrMM, NOHMMAHMS 3HAYEHUsT OMOJIOTMM B MO3HAHUM 3aKOHOB
MPUPOIBI, B )KU3HHU YEIOBEKAa U COBPEMEHHOTO 00IIIeCTBa;

uaenHas yOexKIEHHOCTh, TOTOBHOCTh K CIyXKeHUI0 M 3ammrte OrtedecTsa,
OTBETCTBEHHOCTH 32 €ro Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHUE JYXOBHBIX LICHHOCTEH POCCHHCKOrO HApo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHS, DTHIECKOTO MOBEACHHUSA;

CIIOCOOHOCTh OILIEHUBATh CUTYAIIMI0O M MPUHUMATh OCO3HAHHBIE pEILEHHs,
OpPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMbI M IIEHHOCTH;

OCO3HaHHE JIMYHOT0 BKJIa/ia B IOCTPOECHHUE YCTOMYMUBOTO Oy IylIEero;

OTBETCTBEHHOE OTHOILEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TPHUHATUS 1EHHOCTEM CEMEWHOM U3HM B COOTBETCTBHM C
TpaauuusaMu Hapo10B Poccnu;

4) 5¢cTeTHYECKOr0 BOCMIUTAHUSA:

JCTETHYECKOE OTHOIIEHHE K MHUpPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOTO U
TEXHUIECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

MOHMMAaHNAE YMOLMOHAIBHOTO BO3ICHCTBHUA JKUBOW MPUPO/IBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIP2KEHHMIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSBIISITE KAYECTBA TBOPYECKON JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHusA, (POPMHPOBAHUA KYJIbTYPbI 310POBbA H
IMOLHOHAIBLHOIO 0JIaroNnoJay4Yus:

MOHUMAHME U pean3aius 30pOBOro 1 0€301acHOro 00pasa }K1U3HHU (310pOBOE
MUTaHKUe, COOITI0IEHNE TUTUEHNIECKIX MPABMIT M HOPM, cOaTaHCUPOBAaHHBIA PEIKUM
3aHATHH ¥ OT/AbIXa, peryisipHas (u3uuUeckas aKTHBHOCTBH), OepelkHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHSI K COOCTBEHHOMY (PH3MYECKOMY H
MICUXWYECKOMY 3/10POBBIO;



MOHMMAHUE IIEHHOCTU TMPABWI HMHAUBHUAYAJBHOTO M  KOJUICKTUBHOIO
©e30macHOro MOBEACHHUS B CUTYAIMAX, YTPOXKAIOMINX 3A0POBBIO M KU3HHU JTFO/ICH;

OCO3HAHHUE IMOCIEACTBUA W HENPHUATHA BPEIHBIX MPHUBBIYEK (ymoTpeOneHus
aJIKOTOJIs, HAPKOTUKOB, KYPEHHUSA );

6) Tpy10BOI0 BOCIIUTAHMUS

FOTOBHOCTH K TPY/lY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYAOIIOOHE;

FOTOBHOCTh K AKTUBHOM [I€SITEJIbHOCTH TEXHOJIOIMYECKOW U COLHAIIBHOM
HaIpPaBJIE€HHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, [JIAHUPOBATh U CaMOCTOSITEIILHO
BBINOIHATh TaKYIO J1€ATEIbHOCTD;

MHTEpPEC K pasnuyHbIM cepam mpodecCHOHANBHON ACATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun U pealnu30BLHIBATH
COOCTBEHHBIE KU3HEHHBIE TUJIAHBI;

FOTOBHOCTh M CIOCOOHOCTh K 00pa30oBaHUIO M €aMOOOpa30BaHUIO Ha
MPOTAKECHUHU BCCH KU3HH,

7) 5KOJIOrHY€eCKOr0 BOCIIUTAHHUA

IKOJIOTHYECKH 11€7€CO000pa3HOe OTHOLIEHHE K MIPHPO/IE KaK HCTOUHUKY KHU3HH
Ha 3emiie, OCHOBE €€ CYIlECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTHYECKOM KYJIbTYPBI: NPHOOpPETEHHE OIbITa
[UIAHUPOBAHUS TMOCTYNIKOB M OLIEHKM HMX BO3MOJKHBIX TIOCJICICTBUH IS
OKpPYKalOUIEH CPEMBI;

OCO3HaHHE TJI00AJBHOIO XapakTepa JKOJOrHYECKUX MpoOJeM M IMyTed HX
penieHus;

CrI0COOHOCTb MCII0IB30BaTh MPUOOpPETACMbIE IPU U3YUCHUHU OUOJIOT MU 3HAHUS
M yYMGHUS TIpM  PEHICHUH  MpoOJieM, CBA3aHHBIX C  PalMOHAJIBHBIM
MpUPOAOTIONH30BAHUEM  (COOMIOACHHE  TpaBWiI  TOBEACHHA B IPHUPOTE,
HAlpaBIEHHBIX HA COXPAaHEHUE PABHOBECHS B DJKOCHUCTEMAX, OXPaHY BHJIOB,
IKOCUCTEM, Orocdepsr);

AKTHUBHOE HEMPUATHE JICHCTBUM, IPUHOCSIIIUX BPE OKPYKAIOIIEH TPUPOTHOU
cpelle, YMEHHE IIPOrHO3UPOBATh HEOJIArONpUSATHBIE 3KOJIOTMUYECKHUE IOCIEICTBUS
NpeANpUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HAJIM4YHME Pa3BUTOIO FKOJIOTHYECKOTO MBIIUICHUS, YKOJIOTMYECKOU KYJIbTYPbI,
OMBITA JIeSITeNIbBHOCTH IKOJIOTMUECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATHCS MMM B II03HABATCJIBHOM, KOMMYHUKATHUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHYECKOW AEATEIBbHOCTH 3KOIOTUYECKOM
HaIpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM M OOLIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO HA JIMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B TIOMUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3BIKOBOW M YHUTATEIBCKOW KYJIBTYpPhl KaK CpeACTBa
B3aMMOJICHCTBHS MEKIY JIOJIbMU U MTO3HAHUS MHPA;

MOHUMaHWE CrenupuKn OWOJIOTMH KaK HayKd, OCO3HAHHA €€ pOIu B
(GopMHUpOBaHUHN PALMOHAIBHOTO HAYYHOTO MBILIUIEHHUS, CO3[aHUU 1IeJIOCTHOTO
MPECTaBICHUA 00 OKPY)KAlolIeM MHUpPE Kak O €IWHCTBE MPHUPOJBI, YeJTOBEKa U



obmiecTBa, B MO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu Mnpodiem
COXPaHEHHMS MPUPOJHOIO PAaBHOBECHUS;

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH I COBPEMEHHOW IMBUIIM3ALNHN:
o0ecredeHnss HOBOTO YPOBHSI Pa3BUTHS MEAMIMHBI, CO3/IaHUE MEPCTIEKTHBHBIX
OMOTEXHOJIOTUH,  CMOCOOHBIX  pellaTh  pecypcHble  MPOOJIEMBI  Pa3BUTHSA
YEJI0BEYECTBA, MTOMCKA MyTEeH BBIXOJA M3 IJ100aJbHBIX IKOJIOIMYECKUX MPoOdIeM n
oOecriedeHuss  nepexoja K YCTOWYMBOMY — Pa3BUTHIO,  PALMOHAJIBHOMY
MCIOJB30BAHUIO MPUPOAHBIX PECYpcoB U (OPMUPOBAHHIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHM OMONOTHYECKHX 3HAHMH B IENAX
MOBBINICHHUS OOIIEH KyJbTYyphl, €CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTH, Kak
COCTAaBHOM yacTH (PYHKUMOHAJIBHOW IpaMOTHOCTH OOydaromuxcs, popMUpyeMoit
[pU U3y4EeHUHU OMOIIOTNH;

[IOHUMAHHUE CYILHOCTH METOJOB IMO3HAHHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX
HaykaxX, CIOCOOHOCTH HCIOJL30BaTh IMOJy4YaeMble 3HAHHMS JUIS aHalu3a W
00bsACHEHHS ABICHUN OKPY’KAIOLIETO MHpA W MPOUCXOAAIINX B HEM M3MEHEHUH,
YMEHHUC JeilaTh OOOCHOBaHHbBIC 3aKIFOYCHHMS HAa OCHOBE HAay4HbIX (AKTOB H
MMEIOIIUXCA JAHHBIX C LEJIBIO MOTYYEHUs JOCTOBEPHBIX BHIBO/IOB,;

CMOCOOHOCThL CaMOCTOSTEIBHO HUCIOIL30BaTh OMOJOTMYECKHE 3HAHUS 1A
penieHus mpobiaeM B peabHbIX KU3HEHHBIX CHTYaIHsX;

OCO3HAHHME UEHHOCTH HAay4YHOW [ACATEIBHOCTH, TOTOBHOCTbh OCYIIECTBIATH
MPOEKTHYIO U UCCIIE0BATENbCKYIO IEITeIbHOCTh UHANBUYAJIBLHO U B TPYIIIIE;

FOTOBHOCTH M CHOCOOHOCTH K  HEIPEPhIBHOMY  00pa3oOBaHUID U
camM000pa30BaHUIO, K AKTUBHOMY TOJYYCHHIO HOBBIX 3HAaHMHW MO OWoOJIOrMH B
COOTBETCTBHH C )KHU3HEHHBIMHU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATDI

MeTtanpeameTHbIe pe3yJabTaThl OCBOCHHSA y4deOHOTOo mpeamera «buomorus»
BKJIIOYAIOT: 3HauyuMble 175  (OpMHUpOBAHHS MHMPOBO33pEHUS OOYyYarOMIMXCS
MEKAUCHUIIIMHAPHBIE (MEKIPEAMETHBIE) 00IIEHAYUYHBIE TTOHSTHSI, OTpa)Karollne
[IEJIOCTHOCTh HAyYHOW KApTHHbI MHpa M cHeuu(pHKy METOJ0B [O3HAHUS,
MCII0JIb3YEMbIX B €CTECTBEHHBIX HAyKaX (BELICCTBO, SHEPIus, SIBICHUE, IIPOLIECC,
CUCTeMa, HAy4YHbIM (AT, NPUHLMKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
MicclieI0BaHne, HaOMoIeHNE, M3MEPEHHE, SKCTIEPUMEHT U APYTUX ), YHUBEPCATbHBIC
yucOHbIE JACHCTBHA (MMO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIE, DETYIATHBHBIC),
obOecrnieunBarole GpopMupoBaHue (YHKIHOHAIBLHONW I'PAMOTHOCTH U COLUAILHOU
KOMIIETEHIIMM  OOYYaloIUXCA, CIHOCOOHOCTh OOYy4YarolUXcs  HUCIOJb30BaTh
OCBOECHHBIE MEKIVCIUILUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUA U YHUBEPCAJIbHBIE
yueOHble NelCTBHS B [103HABATEIILHOM U COLIMAJIBHOM MPAKTUKE.

MeranpeaMeTHble pe3yJbTaTbl OCBOEHMSI IIPOTPaMMbl CpPEJIHEro oO0IIero
o0pa3oBaHusi JOJKHBI OTPAKATh:

OBnanenne YHHBeEpPCaJIbHbIMHU y4eOHbIMH MO3HABATEIbHBIMH
AeHCTBHAMM:

1) 6a30oBbIe JIOrHYeCKHe JeHCTBHS:



camMoCTOsITeNbHO  (popMyIupoBaTH M akTyalu3UpoBaTh  Mpodiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

WCIIOIB30BaTh MPH OCBOCHHHM 3HAHUKM MPUEMBI JIOTUYECKOTO MBIIIIEHUA
(amanu3a, CHHTE3a, CPaBHEHHUS, Kiaaccuukannm, 0000IIEeHHs ), pacKPbIBATH CMBICI
OMOJIOTHYECKUX MOHATUM (BBIAETSATH MX XapaKTepHbIE NMPU3HAKU, YCTAHABIUBATh
CBSI3H C IDYTHUMH TIOHATUAMMU);

OMpEJENATh LEIU JACATEIBbHOCTH, 3ajJaBas I[apaMeTpbl M KPUTEPHUH HX
JOCTHKEHUS, COOTHOCUTh Pe3yJIbTaThl JIESITEJIbHOCTH C [TOCTABICHHBIMHU LICJISIMU;

HCII0JI30BATh OMOJOTHUECKHUE MOHATHUS TSl OOBbICHEHUs (aKTOB U SBICHUI
KUBOM MPHUPOJIBI,

CTPOUTHL JIOTMYECKHE paCCyKIeHUS (MHIYKTHBHBIE, JEeIYKTHBHBIE, 10
aHAJIOTUH), BBISABIISATH 3aKOHOMEPHOCTHM U MPOTHBOPEYHMS B PaccMaTPHUBAEMBIX
ABJICHUSIX, (POPMYJIMPOBATH BBIBO/IbI U 3aKJIFOUCHMUSI;

MIPUMEHATH CXEMHO-MO/ICJIbHBIC CPE/ICTBA IS MIPEACTABICHUS CYILIECTBEHHbBIX
CBsA3€ll W OTHOLUGHMM B M3ydaeMbIX OMOJOTMYECKHMX OO0BEKTaX, a TaKke
MPOTUBOPEYM Pa3HOTO pOJa, BBIABICHHBIX B Pa3IWYHBIX WHGOPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabaTeiBaTh IJIAH PEHICHUS TPOOJEMBbl ¢ YYETOM aHalIM3a UMCIOIIMXCA
MaTepPHUAIbHBIX U HEMATEPHANBHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JIEATENBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OL[EHUBATh PUCKHU MOCIEACTBUM /I TENBHOCTH;

KOOPJIMHHPOBATH U BBINIOJIHATH pa0OTy B YCIIOBUSIX PEATIbHOI'O, BUPTYAJIbHOT'O
¥ KOMOMHMPOBAHHOI'O B3aMMO/ICHCTBHUS;

pa3BHBATh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH HKU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCC/IEA0BATE/IbCKHE AeHCTBUS:

BJIa/IeTh HABBIKAMHU Y4eOHO-UCCIE10BATENBCKON U IPOEKTHON I€ATEILHOCTH,
HaBbIKAMU  pa3penieHus npodieM, CrnocoOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MOUCKY METOOB PEIICHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3iIMYHbIX METO/I0B ITO3HAHUS;

WCIIOB30BaTh pa3IM4YHbIE BUJBI JICITENBHOCTH [0 MOMYYEHHUIO HOBOTO
3HAHMs, €ro HWHTEpIpeTalud, MNpeo0pa30BaHUI0 W MNPUMEHEHUI) B Y4eOHBIX
CUTYAIUsIX, B TOM YHCJIC NPH CO3JaHUU YUEOHBIX U COIMATBHBIX MPOEKTOB;

(opMHUpOBATH HAYUHBII THI MBILUICHUS, BJ1aJeTh HAYYHOH TEPMUHOJIOTUCH,
KJIFOUEBBIMH MOHATHUAMH H METOJAMHU;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIE 3aJaydl B 00pa3oBaTEIBHOIM
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

BBISIBIIATh IIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJIM3UPOBaTh 3amayvy,
BbIJIBUTaTh F'MIIOTE3Y €€ PEUICHHUS, HAXOJIUTh apTYMEHTbI JIJIsA I0KA3aTeJIbCTBA CBOMX
YTBEpIKJICHHUI, 3aaBaTh MaPaMETPhl U KPUTEPUHN PELICHHUS

AHANMU3WPOBATH IIOJIYYEHHBIE B XOJ€ pPEHIEHUA 3aJauyd  pe3yJIbTaThl,
KPUTHYECKH OIEHMBATh UX JIOCTOBEPHOCTbh, MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIN ONBIT;

OCYHIECTBIIATH LIEJNEHANPABICHHBI MOUCK IMEPEHOCAa CPEICTB U CIOCO00B
NENCTBUSA B MIPOPECCHOHAIIBHYIO CPEMY;



yMETh MEPEHOCUTh 3HAHHMS B IO3HABATEIBHYIO M TPAKTHYECKYH OOIacTH
KU3HENEATENBHOCTH;

YMETh UHTETPUPOBATH 3HAHUA M3 Pa3HBIX MPEAMETHBIX 00NacTEN;

BBIJIBUTATh HOBBIC HJICH, MPEIAraTh OPUrMHANBHBIC TTOAXOABI U PEIICHHMS,
CTaBUTb MPOOJIEMBI U 331a4H, JOMYCKAIOIIHNE AJIbTEPHATUBHBIE PEIIEHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHbIX HCTOYHHKAX UHPOpMAINKU (TEKCTE Y4EOHOTO
ocoOusi, Hay4dHO-NOIMYJSIPHON  JuTeparype, OHOJIOTHYECKUX CJIOBapsix W
CMpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTEpHETE), aHAIU3UPOBATh
MHOOPMALIMIO Pa3TUYHBIX BUAOB U (JOPM MpPEACTaBICHNA, KpUTHICCKN OLICHHBATH
€€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTD;

(hopMyIHpOBaTh 3aNPOCHl U MPUMEHATh PA3IUYHBIE METOJIbI IIPU MOMCKE U
orOope Ouonornyeckoil MHGOpPMALUKU, HEOOXOAUMOM ISl BBIIOJIHEHUS] Y4€OHBIX
3a/1ad4;

npuoOpeTaTh OMNBLIT HUCMOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY AKTMBHOTO MCIIONB30BAHUS PA3THUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTUMANBHYIO  (OpPMY  MPEACTABICHUS
Ouonoruyeckoit nHGopmannu (CXeMol, rpauKu, AMArpaMMBbl, TAaOIULIbI, PUCYHKHA U
ipyroe);

MCII0JIb30BAaTh HAy4HBIM fA3bIK B Ka4ecTBE cCpejAcTBa mpu padore ¢
Ouosoruueckoil uHGOpMaNMeil: NPUMEHATh XUMHUYeckue, (u3nyeckue Hu
MaTEMaTU4YCCKUEC 3HAKW U CUMBOJBI, (OpMyJibl, abOpeBUaTypy, HOMCHKJIATYpY,
MCIOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMMBOJIMYECKHME  CPEJICTBA
HarJIAHOCTH;

BIaJieTh ~ HABBIKAMHM  paclo3HaBaHUsi M 3al0UThl  MHOpMaIMH,
uH(pOpMaMOHHOM O€30MaCHOCTH TUYHOCTH.

OBinagenne yHuBepcaJlbHbIMH KOMMYHHKATHBHBIMH 1€HCTBHAMM:

1) o01enue:

OCYIIECTBIISATH KOMMYHUKAIIMU BO BceX cdepax KU3HH, aKTHBHO YUaCTBOBAThH
B JIMAJIOTE WIM JUCKYCCHU MO CYIIECTBY 00Cy»KIaemoi TeMbl (yMEHHE 3a/1aBaTh
BOMPOCHI, BbICKA3bIBATh CYXJACHUS OTHOCHUTEIBHO BBIMOJHEHUS MpejiaraeMoi
3a/1au, YYUTBIBATb MHTEPEChl U COIIACOBAHHOCTH IMO3ULMNA APYrMX YYaCTHHKOB
JMaiora WM JUCKYCCHH);

pacmo3HaBaTh HeBepOaTbHBIE CpEACTBa OOIICHHA, MOHHMAaTh 3HAYCHHE
COLIMANILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUSI KOH(IMKTHBIX CHTYyalUi,
YMETh CMST4aTh KOH(MIUKTHI U BECTH NIEPETOBOPHI;

BJIaJICTh Pa3/IMYHBIMU crioco0aMu OOLICHUS M B3aUMOJCHCTBHUS, MOHUMATh
HAMEPEHHS JPYTHX JIIOZEH, MPOSBIATh YBAXKUTEIIBHOE OTHOIICHHE K COOECETHHUKY
1 B KOPPEKTHOH (hopme GOpMyIHpOBaThH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOKO TOYKY 3PEHHUSA C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAs 1eITeJIbHOCTh:



MOHUMATh U HCIOJB30BaTh MPEUMYIECTBA KOMAHIHON U HMHAMBHIYAIbHOM
paboThI MPH pelIeHHH GMOTOTHIECKOi MPoOIeMbl, 000CHOBHIBATH HEOOXOIUMOCTh
MPUMEHEHHS TPYIIOBLIX (POPM B3aUMOCHCTBHUS NPU PEIICHUN Y4eOHOM 3a1a4H;

BBIOMPATh TEMATHKY M METOABI COBMECTHBIX ACHCTBHH ¢ Y4YETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN Ka)KJOr0 UJIeHa KOJIJIEKTUBA;

MpPUHUMATh LEIM  COBMECTHOM  JEATEIILHOCTH, OPraHMU30BbIBATH U
KOOPAMHHPOBATh JEHCTBUSA O €€ JOCTHIKEHHMIO: COCTaBJIAThH IUIAH JIEHCTBUH,
pacrpesiesisiT poju ¢ Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXJaTh pe3yiabTaThl
COBMECTHOM paboTHI;

OLICHWBATh Ka4€CTBO CBOETO BKJIAJA M KaKIOTO yYaCTHHKA KOMAH/IbI B OOIIHIA
PE3yAbTAT 110 pa3padOTaHHBIM KPUTEPHAM;

npejJiaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJAEU C TO3MLMU HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKONH 3HAYUMOCTH;

OCYILECTBIIATL IMO3UTUBHOE CTPATErHMYECKOC IIOBEJACHHE B PA3JIMYHBIX
CUTyaluAX, MPOABJIATL TBOPUCCTBO H BOOﬁpaH(eHHe, OBITH HHHUIIUATHBHBIM.

ORiajieHHe YHHBEPCAIbHBIMH PeryJIssTHBHbIMH JeHCTBUSAMH:

1) camoopranusanus:

MCIOJIL30BaTh OMOJOTMYECKUE 3HAHUSA I BBIABICHHS MpobIeM M HX
peLIeHus B )KMU3HEHHBIX U yUEOHBIX CUTYALMSIX;

BBIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUIl IIeJIeBble U CMBICIOBBIE
YCTaHOBKH B CBOMX JIEUCTBUAX M IMOCTYINKaX [0 OTHOIIEHHUIO K JKUBOM IMPHPOJE,
CBOEMY 3JI0POBbIO U 3I0POBbI0 OKPYKAIOLIUX;

CaMOCTOATCIIBHO OCYHICCTBIIATE MO3HABATCIIBHYIO JICATCIBHOCTH, BBISBIIATH
npoOJIeMbl, CTaBUTh U (hOpMYIHpPOBaTh COOCTBEHHBIE 3a/aud B 00pa30BATEIIbHOM
JEATEILHOCTU U JKU3HEHHBIX CUTYALUAX;

CaMOCTOSTENLHO COCTABIIATH MJIaH PEMIEHUS TPOOIEMBI C YUETOM UMEIOILUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN M MPEANIOYTEHU ;]

JaBaTh OLEHKY HOBBIM CHTYalUsIM;

paciupsTh paMKH yueOHOTO IpeJiMeTa Ha OCHOBE JIMYHBIX MPeAIIOYTCHHI;

JeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOH ISPYAULIMH B
pasHbIX OONacTsIX 3HAHMUM, MOCTOSHHO TMOBBIIATL CBOW OOpa3oBaTENbHBIN M
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUSM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YIbTATOB LICIISIM;

BIAJICTh  HABBIKAMU  TO3HABATENILHOM  peduieKCMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBMM M MBICIUTENBHBIX MPOLECCOB, MX pEe3yJIbTaTOB H
OCHOBaHHil, MCMONb30BaTh NPUEMBI peduieKCHu Ui ONEHKH CHTYyalluu, BbiOopa
BEPHOTO PELICHHS;

yMETh OLEHMBAaTh PHCKHM U CBOCBPEMEHHO NPHUHUMATh pEIICHUs 10 HX
CHIDKEHUIO;



NPUHUMATh MOTHBBI M apryMEHThl APYTHMX TPH aHaJNu3e pPe3ysbTaTOB
JEATEIBHOCTH;

3) npUHATHE ce0sA M APYTrHX:

MPUHUMATH ce0s, MOHUMAast CBOM HEIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apryMEHThl JAPYTMX TPH aHaJlnu3e pPe3ysbTaToB
IS TEIbHOCTH;

[IPU3HABATH CBOE MPABO M IPABO JPYTUX HA OMIHOKH;

pa3BHBATH CIIOCOOHOCTD IIOHUMATH MUP C TIO3UIIMH JIPYTOTr0 YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbI

[IpenmeTHble pe3ynbTaThl OocBOeHHA Tporpammel COO mo OwmomoruM Ha
0a30BOM YpOBHE BKJIIOUAIOT crielipudeckue s yuebHoro npeamera «buonorus»
Hay4YHbIC 3HAHWUS, YMEHHUSA M CIIOCOOBI ICHCTBUM MO OCBOCHHIO, MHTEPIPETALIUHN |
nmpeoOpa3oBaHUIO 3HAHHWM, BHJIbI ACATEILHOCTH TIO MOJYYECHHIO HOBOTO 3HAHHA U
NPUMEHEHUIO 3HAHWNA B Pa3IMYHBIX YYEOHBIX CHTyallUsIX, a TAKKE B pealbHbIX
’KU3HEHHBIX CUTyallusX, CBsI3aHHbIX ¢ Ouosnorueil. B mporpamme mnpenMerHbie
pe3yabTaThl NPEJCTABICHHI 110 TOAaM 00y4CHHSL.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS yueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJOTHH B CHCTEME HAYyYHOTO
3HaHMS E€CTECTBEHHBIX HAayK, B (DOPMHUpPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHHBI MUPAa U HAYYHOI'O MHUPOBO33PEHHUS, O BKIAJIE POCCHICKHX W
3apyOCKHBIX yUEHBIX-OMOJIOTOB B  pa3BUTHE Ouonoruu, (QyHKIMOHAIBHON
rPaMOTHOCTH YeJIOBEKa /I PeIICHHS KU3HEHHBIX 3a/1a4;

YMCHHE PaCKpHIBATH COJACP:KaHHE OHONOTHYCCKUX TCPMHHOB M TMOHATHI:
KU3Hb, KJICTKA, OPraHu3M, MeTaboI1M3M (0OMEH BEILECTB U IIPEBPALICHUE SHEPTHH),
romeoctaz (caMoperyiusnMs), YpPOBHEBas OpTaHM3alMsl  JKUBBIX  CHCTEM,
CaMOBOCTIPOH3BEACHHUE (PENPOAYKIIHSA), HACICACTBEHHOCTD, H3MEHYHBOCTD, POCT H
pa3BUTHE;

YMEHHE W3JIaraTb OWOJOTMYECKUE TeopHH (KIETOYHAs, XPOMOCOMHasl,
MyTallUOHHAs, UEHTpaJibHasg J0rMa MOJIEKYJApHOW Ouonoruu), 3akoHbr (I
Menpgens, T. Moprana, H. M. BaBwioBa) u yuenust (0 LeHTpax MHOroo0pasus u
MIPOUCXOXKIACHUS KYJIbTYpHBIX pacTeHuid H. M. BaBunosa), onpenensite rpaHuLbl UX
MPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BIaJeTh METO/IaMH HAYYHOTO MO3HAHUA B OHOJOTHH: HAOIIO/ICHUE U
OIKMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB M SIBICHUH, OpPraHU3alus U IMPOBE/ICHHE
OMOJIOrMYECKOT 0 HKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3b], BBISIBIEHUE 3aBUCUMOCTH
MEXKIy HCCIeIyeMbIMU BEIWMYMHAMH, OOBACHEHHE TOJIYYCHHBIX pPE3yJbTaTOB,
MCII0JIb30BAHHBIX HAYYHBIX [TOHATHI, TEOPUH U 3aKOHOB, YMEHUE J€/1aTh BBIBOILI
Ha OCHOBaHUH MOJYYEHHBIX PE3YyIIbTATOB;

YMEHHUE BBIJCIATH CYLICCTBEHHBIC IIPU3HAKH BUPYCOB, KJICTOK IPOKAPHUOT U
9YKapHOT, OJHOKICTOYHBIX M MHOTOKICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MpoLEecCOoB: OOMEHa BEIIECTB M NMPEBPAIlleHUs] DHEPTrUu B KieTke, (OTOCUHTE3a,
TUIACTHYECKOTO M DJHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meho03a,



OIJIOIOTBOPEHMSI, PA3MHOKEHUS, MHIAMBUAYAJIBLHOTO Pa3BUTHS  OpraHU3Ma
(OHTOTEHE3);

YMEHHE TIPUMEHATH MOJyYCHHBbIC 3HAHHS A OOBSACHEHHS OHMOIOTHIECKUX
MPOLICCCOB U ABJICHUM, AJS MPUHATHA MPAKTUYCCKUX PEIICHHH B MOBCCIHEBHOMU
AKU3HU C Lenblo obecrieueHHs O€30MACHOCTU CBOEr0 370POBbS M 30POBBS
OKpYKaIOLIUX JIFO/ICH, COOMIOIEHNsI HOPM IPAMOTHOTI'O MMOBEJIEHUS B OKPY KatOIIei
NPUPOAHONW cpejie, NMOHUMAHUE HEOOXOJIMMOCTH UCIIOJNb30BaHUSA JIOCTUKEHUI
COBpPEMEHHO ouosioruu U OMOTEXHOJIOrUHU IS palMOHAIBLHOTO
MPUPO/I0NIOJIB30BAHUS;

YMEHHE pelnaTh SJEeMEHTapHbIE TEHEeTHYCCKHWE 3aJadd Ha MOHO- H
OUTHOPUIHOE CKPEIIMBaHUE, CLEIUIEHHOE HACJIEJ0BAaHUE, COCTABIATH CXEMBI
MOHOTMOPUHOTO CKPEUIMBAHUS /Ui MPEICKa3aHUsl HACIEIOBaHHUS IPU3HAKOB Yy
OpPraHU3MOB;

YMEHHE BBINOJIHATL JITA0OpATOPHBIE M TPAKTHYECKUE paboThl, COOIIOAATH
npasuia npu padoTe ¢ yueOHbIM U J1a00paTOpHLIM 000pYA0BaHUEM;

YMEHHE KPHUTHYECKH OICHUBATH W HWHTEPIPETHPOBATH HHPOPMAIINIO
OMOJIOTHYECKOTO  COJIEP)KAHHs, BKIIOYAIOIIYI0 IICEBIOHAYYHBbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CPECTBA MACCOBOI MH(OPMALIMH, HAYYHO-TIOMYJISPHBIC
MaTEepUasIbl), ITHUYECKUE aCMEKThl COBPEMEHHBIX HCCIEN0BaHUNW B OHOJIOTHH,
MeInIInHE, OMOTEXHOJIOTHH;

YMEHHE C03JaBaTh COOCTBEHHbIE IHMCbMEHHBIE W YCTHBIE COOOIICHHS,
0000111asi OHOJIOrHUYECKY0 HH(pOpPMAIUI0 M3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh IMOHATUHHBIN anmnapat OMOJIOTUH.

[TpeamMerHbie pe3ysabTaThl OCBOEHHUS yueOHOTO npeamera «buonorus» ¢ 11
Knacce NOIKHBI OTPAKATh:

chOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTMM B CUCTEME HAYYHOTO
3HAHUSA €CTECTBEHHbIX HayK, B (OpPMUPOBAaHMM COBPEMEHHON ECTECTBEHHO-
HAYYHOM KapTHHbI MHUpa U HAYYHOI0O MHUPOBO33PEHHUs, O BKJIAJIE POCCHHCKHUX W
3apyOeKHBIX  Y4EHBIX-OMOJIONOB B  pa3BUTHE OMOIOrHHM, (QYHKUIHMOHAIBHOU
rPaMOTHOCTH YEJIOBEKa ISl PENICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COIEPIKAHUE OUOJIIOTUYECKUX TEPMHUHOB U MOHATHI: BUJ,
NOMyJsilMs, FeHO(MOHJ, SBOJIOLMS, JBIXKYILIHE CWiIbl ((PAaKTOPbI) SBOJIOLMH,
MPUCIIOCO0IEHHOCTh OPraHU3MOB, BHMI000pa30BaHME, JKOJIOTHUYECKHE (aKTOPHI,
9KOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHH,
IKOJIOTHYECKas MpaMua, Onoreonenos, bnocdepa;

yMEHHE u3JlaraTh OWOJIOTHYecKUe Teopuu (PBOMOIMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKAsl TEOPUSl HBOJIFOIMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxojcrea K. M. bapa, yepejoBaHus TJIaBHBIX HanpaBJICHUH W
nyteit sBomonuu A. H. CesepioBa, yuenus o 6uochepe B. U. Bepnaackoro),
OINpEAENIATh TPAHUIIBI HX MPUMEHUMOCTHU K 5KMBBIM CUCTEMAM;

YMEHHE BIaJeTh METO/IaM{ HAyYHOTO MO3HAHWs B OHONOTHH: HAOIIOICHNE 1
OMKMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB U SBICHWH, OpraHU3alus W IPOBEJICHUE
OMOJIOTHYECKOT0 SKCIEPUMEHTA, BLIIBUKEHUE TUIIOTE3bI, BHISBICHHE 3aBUCUMOCTH
MEXKIY HWCCIEAYEMBbIMA BETHUYMHAMHU, OOBSICHEHHWE TOMYUEHHBIX pE3yIbTaTOB,



MCIIOJIb30BAHHBIX HAYYHBIX TIOHATHH, TEOPH U 3aKOHOB, YMEHHUE JIeNaTh BBIBOJIBI
Ha OCHOBaHMH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIATh CYIICCTBEHHBIC MPH3HAKH CTPOCHHA OHWOJOTHYECKUX
OOBEKTOB: BHAOB, TOMYJIAIHUHA, TMPOAYLUEHTOB, KOHCYMEHTOB, PEAYIECHTOB,
OMOTeOlIeHO30B M JKOCHUCTEM, OCOOEHHOCTHM TIPOLIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOrO O0TOOpa, BHMI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JCHCTBUSA HSKOJIOTHYECKUX (DAKTOPOB HA OPraHU3Mbl, IIEPEHOCA
BEIIECTB M IOTOKA HHEPrud B HKOCUCTEMAX, AHTPOIIOTEHHBIX HM3MEHEHUH B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOTCOXHMHYECCKHX
IUKJIOB B Onocdepe;

yMEHHUE TIPUMEHSATH MOJyYCHHbIE 3HAHMS A O0BACHEHHS OMOIOTHYECKUX
MPOLIECCOB M SBICHHMH, JUIS NPUHSATHS NMPAKTUYECKUX PEIIEeHUI B TOBCEIHEBHOM
KHU3HM C 1elIbl0 obOecriedeHHss 0€30I1aCHOCTH CBOETO 3JI0POBBbS W 30POBbS
OKPYXKAKOIIUX JIKOJCH, COOIO/ICHUS] HOPM IPAMOTHOT'O MMOBE/ICHUSI B OKPYKaroIlei
MPUPOJIHON cpejie, TMOHUMAHHE HEOOXOAMMOCTH MCIOJIL30BAHUS JTOCTHIKEHUI
COBPEMEHHOH OMOJIOTHH JUTS PAIIMOHATIEHOTO TTPUPOOTIONB30BAHMS;

YMEHHE peliaTh JIEMEHTapHble OMOJIOrMYECKUE 3aaud, COCTABIIATh CXEMBI
MepeHoca BEIECTB U DHEPTUH B SKOCHCTEMAX (1IeTH MUTAHUS ),

YMEHHUE BBIMOJIHATH Ja0OpaTOpHbIE M MpPAaKTHYeCKHe padoThl, COOIIONATH
MpaBuiIa Mpu padoTe ¢ y4eOHBIM U 1ab0paTopHBIM 000pPYI0BaHHEM;

YMEHHE KPHUTHYECKH OIICHMBAaTh W HWHTEPHPETUPOBATH HH(OPMAIIHIO
OHOJIOTHYECKOTO  COJIEPIKAHUS, BKJIKOUAIONIYIO I[ICEBJIOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpEICTBAa MacCOBOI MH(OpMAIMK, HAyYHO-IIOMYJIIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJIOOANBHBIC  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHPOBATE MO OTHOUICHHIO K HUM COOCTBEHHYIO MO3HUIIHIO;

yMeHHE CcO37aBaThb COOCTBEHHbIE MHMCHMEHHBIE W YCTHBIE COOOIIEHHS,
00001asi OMOJIOTHYECKY0 MHPOPMAIIMIO U3 HECKOJIbKUX MUCTOYHHUKOB, TPAMOTHO
KCII0JIb30BaTh MOHATHHHBIN armapar OMOJIOTHH.



TEMATHYECKOE IINIAHUPOBAHUE

- 10 KJIACC -
KosimyecTrBo yacos DJIeKTPOHHBIE
Ne HanmenoBanue pa3uesioB u K n (uudpossbie)
n/n TeM MPOrpaMmbl Beero OHTPOALHBIC PAKTHYUCCKHE o0pa3oBarejibHbIE
padoTsI padoTsI pecypes
bubtauoreka [HOK
1 buonoruns xak Hayka 2 0.5 0.5 mps://m.edsg)_f).ru/7f410292
7 JKuBBIE CHCTEMBI U HX 1 0 0 butnuoreka [IOK
 opraHusanus _ https://m.edsoo.ru/7f41¢292
3 XUMHYECKHIH COCTaB U 2 05 1 butnuoreka [IOK
CTPOCHUE KIIETKH https://m.edsoo.ru/7{41¢c292
4 KusHenesaTenbHOCTh KIETKH 6 0.5 0 E::S;l;l;/?;i}ii(_)rﬁ/’/ 41292
5 ili;h:;;g;;:f:ﬂ};e pa3BuTUe 5 0 1 bubmioreka IIOK
https://m.edsoo.ru/7f41¢292
OpraHUu3MOB
6 HacnencTtBeHHOCTD U ] 0 15 butmoreka IIOK
M3MCHYMBOCTH OPraHU3MOB https://m.edsoo.ru/7{41¢292
- Cenekuns OpraHu3MOB. 3 0.5 0 bubmoreka [HOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7141¢c292
budnunoreka [JOK
g LeseTRHOE HTeH 1 L 0 https://m.edsgi).rw 7141c292
OBUIEE KQHI/FIECTBO YACOB I10 34 3 4
[TPOTPAMME




11 KIIACC

Konun4yecTrBo yacos

DJIeKTPOHHbIE

e 5l HaumenoBanue pasjaeiios R [E | o— (ungposrnie)
H TeM MPOrpaMMBbl Bceero obpa3zoBaTeJibHbIE
padoTsbI padoThI pecypebi
bubanoreka [{OK
L IHONIONHMOHHEL ORONOTHA 2 02 I htms://m.cdsl_}).ru/’l'ﬂlcc74
5 Bo3HuKHOBEHUE U pa3BUTHE 9 0.5 0.5 bubanoreka LIOK
JKU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Oprasusmsl 1 OKpyKaronas 5 05 ) bubnuoreka [IOK
cpena https://m.edsoo.ru/7f41cc74 |
4 Coo01ecTsa u 9 0.5 0 bubnunoreka [JOK
9KOJIOTHYECKHE CUCTEMBI | __https://m.edsoo.ru/7f41cc74
bu6moreka [TOK
? FeaEpRHOS BMA 2 : 0 _ httgs://m.edsi.ru/ 7f41cc74
OBIIEE KOJIMYECTBO HACOB 14 3 15
I10 ITPOTPAMME




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YYEGBHBIE MATEPHUAJIBI 11 YYEHUKA
buonornus / Ilaceunuk B.B., Kamenckwuii A.A., Pyorios A.M. u agpyrue /Ilox pex.
[Taceunuka B.B., Akinonepnoe oduectBo «M3narensctBo «lIpocBeienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Tlox pen. [laceunuka B.B., AxuuonepHoe oomectBo «M3narenbcTBo
«IIpoceeriienue»

METOAUYECKHUE MATEPUAJIBI 1JI1Sd YUUTEJA

buonorus / Ilaceunux B.B., Kamenckuii A.A., Pyono A.M. u apyrue /Ilox pex.
[Taceunuka B.B., Akuuonepnoe oduiectBo «M3narensctBo «lIpocBenienme

* buonorus, 11 xknacc/ [Naceunuk B.B., Kamenckmit A.A., PyomnoB A.M. u apyrue
/Mlox pex. Ilaceunuka B.B., AknponepHoe o0mectBo «M3aaTenbeTBO
«[IpocererieHue»

IIMPPOBBIE OBPA30BATEJIBHBIE PECYPCHI U PECYPCHI CETH
HMHTEPHET
1. http://www.virtulab.net/
. http://school-collection.edu.ru/catalog/rubr
http://fcior.edu.ru/
http://www.school.edu.ru/
https://media.prosv.r/
https://resh.edu.ru/
https://rosuchebnik.ru/uchebnik
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