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IHHOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 10 OMOJIOTHH TEOPETUUYECKYIO OCHOBY JJIS OIIPEIeICHUs
MOAXOJ0B K (hOpMUPOBaHHUIO colaepkaHUsl ydeOHOro mnpeamera «bHoONOrHs» COCTaBHIIN:
koHnenryaibHbie TTosioxkeHuss @I'OC COO o B3auMo0OyCIIOBICHHOCTH TEJIeH, COJepIKaHMS,
pe3yabTaToOB 00yueHUs U TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
00IIUX MENSIX U MPUHITUIIAX, XaPaKTEPU3YIOINUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO
obmero oOpaszoBanms B Poccuiickoit ®Denepanuu, a TaKXKe IOJOKEHUS O CIEIU(pUKE
Oouosornu, €€ 3HAYCHWH B IO3HAHWHM XUBOW MPUPOIBI U OOECICUYEHUH CYIIECTBOBAHUS
yenoBeueckoro oomiecta. CoriacHO Ha3BaHHBIM IIOJOKEHUSIM, OIPEICICHBl OCHOBHBIC
(GyHKIMH POTpaMMBI TIO OWOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu 1aéT TpeacTaBiIeHHE O IesaX, 00 oOmel cTpareruu
0oOy4eHHsI, BOCHUTAHUS W Pa3BUTHSA OOYYAIONIUXCS CpPEICTBAMH Y4YE€OHOrO TIpeaMeTra
«buonorusi», omnpenenser 00sM3aTeTbHOE TNPEIMETHOE COJAEpXKAHUE, €ro CTPYKTYpY,
pacmpezieieHue Mo pasfeliaM U TeMaM, PEKOMEHAYEMYIO IOCIeN0BaTeIbHOCTh H3y4eHUS
y4eOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH, JOTHKHU
00pa30BaTeNpHOrO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIMXCsl.

B nporpamme mo OuONOTMM TakKe Y4YUTHIBAIOTCS TpeOOBaHHS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METAlPEJIMETHBIM U MPEIMETHBIM pe3ylbTaraM o0ydeHusi B (pOPMUPOBAHUU
OCHOBHBIX BHJIOB YU4€OHO-II03HABATEIbHON JNEATEIbHOCTH/y4eOHbBIX IEHCTBUI 00y4aromnXCs
10 OCBOCHHIO COJIepKaHUsI OMOJIOTHUECKOT0 00pa30BaHuUs.

B mporpamme no 6uonoruu (10—11 xnaccel, 6a30Bbli ypOBEHB) peaii30BaH MPUHIIUIL
MPEEeMCTBEHHOCTH B M3y4YeHHH OHOJOTHM, Ojarojaps 4yemMy B HEH MpOCMaTpUBAECTCS
HaIpaBJIEHHOCTh HA pa3BUTHE 3HAHWUM, CBI3aHHBIX C (OPMHUPOBAHMEM ECTCCTBEHHO-
HAy4YHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTALMNA JIMYHOCTH, HKOJIOTHYECKOTO
MBIIUICHUSI, TPEJICTABICHUH O 3J0pOBOM o0Opa3e >XU3HU W OCpeKHbIM OTHOIICHHEM K
OKpyXaroteid npupoaHoi cpene. [losromy Hapsny ¢ u3yuyeHueM OOUIEOMOTOTHUECKUX
TEOpUH, a TaKKe 3HAHUW O CTPOCHUU >KUBBIX CUCTEM PA3HOTO PAHTa U CYITHOCTU OCHOBHBIX
MPOTEKAIINX B HHUX TMPOIECCOB B MporpaMMe IO OHOJIOTUU YAENEeHO BHHUMaHUE
WCIIOJIb30BAHUIO MOJYYECHHBIX 3HAHUN B MOBCEAHEBHOM >KM3HU JJIA PEHICHUS MPUKIIATHBIX
3aa4, B TOM YHucie: NpOo(pUIAKTUKUA HACJIEICTBEHHBIX 3a00JIeBaHMI YeIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIbTHPOBAaHUS, OOOCHOBAaHUS  OSKOJOTMUYECKH  IeJIecooOpa3HOro
MOBEJEHUS B OKpYyXKalolled MNpUPOJHOM cpele, aHaliu3a BIUSHUA XO3AMCTBEHHOU
NEeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 9KOCUCTEM. Y CUIICHHE
BHHUMaHUSA K MPUKIAJHON HAMPABICHHOCTH yueOHOTo mpenMera «bruosiorus MpoJIuKTOBaHO
HEOOXOIMMOCTBIO OOECTeUeHUs] YCIOBUW IS pEIIeHUs OJHOM M3 aKTyalbHBIX 3a/Ja4
IIKOJILHOTO OHMOJOrHYecKoro oOpa3oBaHUs, KOTOpas mpeiarnojaraer (GopMHpOBaHHE Y
oOyJaromuxcsi CHOCOOHOCTH aIallTUPOBATHCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUDA.

buonorus Ha ypoBHe cpemaHero oOiero oopazoBaHusi 3aHUMAaeT BaxkHoe mecTo. OHa
obOecrnieunBaeT GOPMUPOBAHUE Y OOYYAIOIIUXCS MPEACTABICHUI 0 HAYYHOUW KapTHHE MUDA,
pacmupsieT u 0000IIaeT 3HAHUA O JKUBOW TpUpoJe, €€ OTIMYUTENbHBIX MpH3HAKaX —
YPOBHEBOW OpraHU3allMil U HBOJIIOLUHU, CO3MAa€T YCIOBUSA JIS: MO3HAHUS 3aKOHOB >KMBOU
npupoabl, GOpMUPOBaHUS (YHKIIMOHATHHOW T'PaMOTHOCTH, HABBIKOB 3I0POBOTO U
Oe3omacHOro 00pa3a >KHU3HH, JKOJOTUYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHUS K
YKUBOU IIPUPOJE U YETOBEKY.

bonpiioe 3HaueHWe OHWONOTHS WMEET TakKe JUIS PeUIeHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpPEAHEro OOIIero oOpa30BaHMs, COIUANU3ANNA O0YYarOIIMXCS.
N3ydyenne Ouonoruu oOecrieunBaeT YCIOBUS s (OPMUPOBAHUS HHTEIEKTYalbHBIX,
KOMMYHHKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX  HABBIKOB, JCTETHYECKOH  KYIbTYpHI,
CHOCOOCTBYET MHTETpAIMK OUOJIOTHUECKUX 3HAHUH C TIPEJICTABICHUSIMH U3 APYTUX yUeOHBIX



MPEeIMETOB, B YaCTHOCTH, (PHM3WKH, XUMHH M Teorpaduu. Ha3BaHHBIE TOJOXKEHHS O
npeaHasHaueHUH y4eOHOro mnpenMeTra «BHOJOTHs» COCTaBHIM OCHOBY JUISL ONpEACICHHUS
MOJIXOI0B K OTOOPY M CTPYKTYPUPOBAHHIO €T0 COJCPKAHUs, IPEJCTABICHHOTO B IPOTpaMMe
110 OMOJIOTHH.

Otbop conepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH € TO3MIMH KyJIbTYpOCOOOPAa3HOI'O TOJXO0/a, B COOTBETCTBHU C KOTOPBIM
oOyyJaromuecs: JOJDKHBI OCBOUTH 3HAHUS U YMCHUs, 3HaYMMBbIC i1 (QOpMUpPOBaHHS OOIIEH
KYJIbTYPBI, ONPEICISIONINE aIeKBAaTHOE IMOBEJICHUE YEIIOBEKAa B OKPYKAIOUICH MPHPOIHOU
cpezne, BOCTpeOOBaHHBIC B MOBCETHEBHON JKM3HM W MPAKTHYECKOH nesitenbHocTH. Ocoboe
MECTO B 3TOHM CHCTEME 3HAHHMI 3aHUMAIOT DJIEMEHTHI COJICPIKaHUsl, KOTOPBIE CIIY)KaT OCHOBOU
st GOpPMHUPOBaHUS MIPEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
[IEHHOCTHBIX OPUCHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TI'yMaHH3aIMd OHOJOTHYECKOTO
o0Opa3oBaHus.

CTpyKTypHpOBaHUE COJACPKaHUS Y4eOHOro Marepuaia B IpOrpaMMe 10 OWOJIOTHH
OCYIIECTBICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWA 00 OTIUYHUTEIBHBIX
O0COOCHHOCTSIX KMBOW TPUPOABI, O €€ YpOBHEBOH OpraHu3alii W OJBOJIOIHMH. B
COOTBETCTBHUH C 3THM B CTPYKTYpe yueOHOro mnpeamMera «BHONOTHs» BBIIEICHBI CICIYIOIINE
coJiepKareNbHble JTHHUU: «buosorus kak Hayka. MeTollbl Hay4yHOTrO TO3HaHUs», «KieTka
Kak Ouonoruyeckas cucremayn, «OpraHu3Mm Kak Ouonoruyeckas cucreMay, «Cucrema u
MHOT000pa3ue OPraHu4ecKoro Mupa», «IBOJIONUS KUBOW MPUPOJIBD», «IKOCHUCTEMBI U
MIPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenp u3yueHust yueOHOro mpeamera «buosnorus» Ha 60a30BOM YpOBHE — OBJIAJICHHE
00yYaroIUMUCS 3HAHUSIMA O CTPYKTYPHO-(YHKIIMOHAJIBHON OpPraHU3allMH >KUBBIX CUCTEM
pasHOro paHra W MPHOOPETEHHWE YMEHHUU KCIIOJIb30BaTh 3TH 3HAHUS JUISI TPaMOTHBIX
JCUCTBUH B OTHOUICHUU OOBEKTOB JKUBOH HPUPOABI U PEIICHHS PA3JIUYHBIX JKU3HECHHBIX
npooJeM.

JlocTiKeHHre Lenu MU3ydeHus: ydeOHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE
o0ecreYrBaeTCs PEIICHUEM CIICTYIOIUX 3a/au:

OCBOEHHE OOYYAIOIUMUCS CUCTEMBbl 3HAHHM O OMONOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUiIaX, CIYKalUX OCHOBOH sl popMHUpOBaHUS
MIPEJICTABJICHUI O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAay4yHOTO IO3HaHUS,
CTPOCHHH, MHOTOOOPa3UH U OCOOEHHOCTSX >KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alluy,
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

(dbopMupoBaHHEe y 00YJAIOMIMXCS TTO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE B Mpollecce aHamu3a MaHHBIX O MYTSAX pa3BUTUS B OMOJOTUU HAYYHBIX
B3TJISOB, UACH U TOJIXOJI0B K M3YUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aINH;

CTaHOBJICHHE y OOydJarmuxcs oOmeld KylmbTyphl, (PYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OIEHUBATH SBICHHUS OKPYKAIOIIETO MHpA >KUBON MPHUPOJBI
Ha OCHOBAaHUH 3HAHUI U OTBITA, MOJTYYESHHBIX MIPH U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y 00YJAIOIIUXCS YMEHUN WILTIOCTPUPOBATh 3HAUCHUE OUOIOTHYECKUX
3HAHUN B TMPAKTHYECKOW MESTEIbHOCTH YENOBEKa, Pa3BUTHUU COBPEMEHHBIX MEIUIINHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCIIUTAaHHE yOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHHS YEIOBEKOM >KHBOW MPHUPO/IBI,
HEOOXOMMOCTH OEpeXHOTO0 OTHOIICHHs] K HeH, COONIONCHUS DTHUYECKUX HOPM IpHU
MIPOBEICHUHN OMOIOTUYECKUX UCCIIeIOBAHUM;

OCO3HaHUE [IEHHOCTH OMOIOTHYECKUX 3HAHUH JIJIsl IOBBIIIICHHS YPOBHS SKOJIOTHUECKON
KYJIbTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHHI B MTOBCEIHEBHOMN JKU3HH IS OI[CHKH
MOCNEACTBUI CBOEH NEATETHbHOCTU MO OTHOIICHHIO K OKpYXKaIIIel cpene, COOCTBEHHOMY
3I0pOBbI0, 000CHOBAaHUE U COOIIOIEHNE Mep TPODUTAKTUKY 3a00JIeBaHUH.



B cucreme cpemnero obmero oOpasoBanusi «buonorus», usydaemas Ha 0a30BOM
YpOBHE, SIBIIsSIeTCA 00s3aTeNIbHBIM Y4€OHBIM IPEIMETOM, BXOJAIIUM B COCTaB MPEIMETHON
obnactu «EcTrecTBeHHO-HAyUHBIE [TPEIMETHI.

Jlnst m3yuyeHuss Ouwojornu Ha 0a30BOM YPOBHE CpEAHEro o0O0IIero ooOpa3oBaHUs
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 knacce — 34 gaca (1 gac B
HEJIEIIO).



COJEP)KAHUE OBbYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHoNOrUU ¢ OOUIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTECTBEHHBIMH HaykamH, (usocoduel, 3TUKON, 3CTeTUKON U mpaBoM. Poib Ouonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoasl TO3HAHMSI SKMBOW TNPUPOJBLl (HAONIONEHUE, HKCIEPUMEHT, OIUCAHHE,
u3MepeHue, kiaccupukaus, MoIeIUpoBaHUe, CTaTUCTUYECKas 00paboTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW TPUPOJIBI».

JlaGopaTropHble U MpaKkTH4YecKre padoThbi:

[Ipaktnueckass padora Ne 1. «Vcmonb30BaHHE pPA3IUYHBIX METOAOB IPU U3YYECHUU
OHOJIOTUYEeCKHX 00OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

XKusble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTiIMyue KUBBIX
CUCTEM OT HEOPTraHUYE€CKOU MPHUPOIBI.

CpoiicTBa OmMocucTeM U HUX pa3HooOpazue. YPOBHU OpraHu3aluud OHOCUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIH, TKaHEBbI, OPraHW3MEHHBIM, MOMYyISIUOHHO-BUIOBOM,
AKOCHCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabmuipl u cxembl: «OCHOBHBIC MPHU3HAKU KU3HU», «YPOBHU OPraHU3AIMH >KUBON
TIPUPOABIY.

O6opynoBanue: Moaens Moiuekyinsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKHM. XHUMHUYECKHE  OJEMEHTHI:  MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMM BOJBI U MUHEPAJIBHBIX BELIECTB B KieTKe. llonnepxaHne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u crpoeHHe OenKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
He3zameHnMbleE W 3aMEHMMBIE AMHUHOKUCIOTBL. AMMHOKHMCIOTHBI COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOM MOJIEKyJbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAs W YETBEPTHUHAs
CTPYKTypa). XuMHUECKue cBoicTBa 6enkoB. buonornyeckue GpyHkunn 6€IKOB.

depMeHTHI — Ouosornueckue Karanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHT,
cyoctpatHas cneunpuyHoctb. Kodepmentsl. Burtamunsl. Otanuus ¢QepMEHTOB OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

VYraeBoasl: MoOHOcaxapuIbl (TOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxapo3a, JaKkTo3a) M TOJMcaxapuabl (Kpaxmaj, TJIMKOTeH, 1eJUI0j03a). buonornueckue
(GyHKLINU YTIIE€BOJIOB.

Junuasl: Tpurauuepuasl, ¢ocdomunuabl, crepouasl. ['uapodunbHO-rHIPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu nununoB. CpaBHEHHE YITIEBOJIOB, OENKOB M JIMIIHIOB
KaK MCTOYHHKOB DHEPIHUU.

Hyxneunosbsie kucnorsl: JJHK m PHK. Hykmeotunbl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciotr. Ctpoenne u ¢ynkuun JIHK. Crpoenne um ¢ynxunuum PHK. Buasr PHK. AT®:
CTpoeHHuE U (YHKIIHU.

[Mutonmorus — Hayka o kieTke. Kierounas Teopust — npuMep B3aUMOJAEHUCTBUA UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO bl N3YUEHHSI KIIETKH.

Knerka kak menoctHass >kuBas cuctema. OOmue NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmeMOpana, Monexynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.



Tunsl kieTok: sykapuoTH4ecKass U mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKor KieTku. Kierounas creHka Oakrepuil. CTpoeHHE SyKapHOTHUECKOU
kJIeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHO KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TMTUKOKAIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpaHa, e€ cBoicTBa W GyHKuuu. lluTomnazmMa u e€ OpraHoUbI.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar  [olbIKH,  JTU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHApUH, Iactuasl. [Ipouncxoxnenue
MUTOXOHpHUI ¥ mactua. Bunael mnactun. HememOpanHble opraHou/bl KIETKU: pUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, XKIYTUKH. DyHKIMM OpPraHOUJIOB KIIETKH.
Bxitouenus.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: sepHas o000J04Ka,
KapuoIlIa3Ma, XpOMATHH, AAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, [Ix. Yotcos,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XHUMHYECKUX 3JIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmupst u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX AJIEMEHTOBY, «CTpoeHHe
MOJIEKYJbl BOJbI», «buocunres Oenka», «CTpoeHune MoJeKynsl Oenka», «CTpoeHue
dbepmenta», «Hykiennossie kuciotel. JIHK», «Ctpoenue monexkynsl AT®O», «CtpoeHue
JYKapUOTHYECKOW KIIEeTKN», «CTpoeHue >KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOU
KJIETKU», «CTpOEHHE MPOKAPUOTHUECKON KIETKN», «CTpoeHHE siapa KIETKN», «YTIEBOAbI,
«JInmmapey.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJIOBaHME ISl MPOBEACHUS HAOIIOICHUH,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX M OaKTEPUATBHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JIaboparopHas pabota Ne 1. «M3yueHne KaTaTuTHUYECKONH aKTUBHOCTU (EPMEHTOB (Ha
MIpUMEPE aMUIIa3bl UJIM KaTala3bl)».

JlaboparopHasi pabora Ne 2. «/3yueHue CTpOEHUS KIETOK pPACTEHHi, KUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpPENapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATEJIbHOCTh KJIECTKH.

OOmen BemiecTB, WiIM MeTabomu3M. AccuMunsAIUs (MIACTHYECKU OOMEH) U
JTUCCUMUIIALUS (PHEPTEeTUUECKU OOMEH) — IB€ CTOPOHBI €JMHOTO IMpollecca MeTadoanu3Ma.
Ponb 3aK0HOB coXpaHEeHHsI BEIIECTB M SHEPTUU B TOHUMAaHUU MeTabonu3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOHBIN U rerepoTpodHbIi. Poibs hepmMeHTOB B 0OMEHe
BEILIECTB U MPEBPAIICHUU SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas M TemHOBas ¢a3bl (oTocuHTe3a. Peakmuu Qorocunresa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HadeHHE (POTOCHHTE3a A KM3HM Ha 3emie. BnusHue
yCIOBUH cpeaibl HA POTOCHHTE3 M CIIOCOOBI OBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIe OakTepuu. 3HaUYeHHEe XeMOCUHTe3a JIsl )KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KIeTke. PacmiermiieHue BeIIeCTB, BBIACIECHUE U
aKKyMyJIMPDOBaHHE DSHEPTUM B KIETKE. OTalbl DJHEpreTudeckoro oOmeHa. [ mukomms.
Bpoxenue u ero Buabl. KucinopogHoe okucieHue, Wil KIeToyHoe abixanue. OKUCIUTEeIbHOE
dbochopunupoBanre. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peaknum martpuyHoro cuntesa. ['enermueckas uHpopmauus u JAHK. Peanuzanums
TeHeTUYECKON nH(popMaluu B KieTke. ['eHeTnyeckuit Ko u ero cBoiictBa. TpaHCKpUMIIHUS —



MarpuuHblii cuHTe3 PHK. Tpancusmus — OwocwHTe3 Oenka. Tambl TPaHCIAIUU.
KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka.

Hexknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitust BupycoB (. H.
NBanoBckuii). OcOOEHHOCTH CTPOEHUS U KM3HEHHOrO LHMKIAa BUpYcoB. bakrepuodaru.
bone3nn pacrteHmii, JKMBOTHBIX W  4YEJIOBEKAa, BbI3bIBAEMBIE BHUpYycaMHU. Bupyc
nMmmyHoaeduinuta denoBeka (BHUY) — Bo3Oymurens CIIMJla. OOpartHas TpaHCKPHIIIHS,
peBeprasa u unTerpasa. [lpodunaktuka pacrnpocTpaHeHHsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpauuu:

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

Tabmuet u  cxembl: «Tumbl  nutanus», «Meraboauzm», «MUTOXOHIPUSI,
«DHepreTuueckuii oomMen», «Ximopormiacty, «Potocunre3y», «Ctpoenue JJHK», «Ctpoenue
u (QyHkumoHnupoBanue TreHa», «Cunre3 Oenka», «['eHernyeckuit koa», «Bupycsn,
«bakrepuodarn», «CtpoeHue u >xku3HeHHBIM nmkn Bupyca CIIMJla, Oakxrepuodaray,
«Penmukanms JJHK».

Ob6opynoBanue: Moaenu-ammukanud «Yasoenne JIHK u  Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHHne KIETKU», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1Mk, WK KU3HEHHBIH LUK KieTku. MaTepdaza u murto3. [Ipoueccsi,
nporekawmue B uHTepdase. Permnmukanus — peakuus matpuuHoro cunteza JIHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J[UIJITOUIHBIA U TallJIOUIHBIA XPOMOCOMHBIE
HaOopel. Xpomatunbl. lluTonmornyeckue OCHOBBI PAa3MHOXKEHHS U WHAMBUAYAJILHOTO
pa3BUTHUSL OPTaHU3MOB.

Jenenne kierkn — muto3. Cragum muto3a. [Ipomeccsl, nmpoucxonsdiue Ha pa3HbIX
CTaAUSAX MUTO3a. BHOJIIOrMuecKuii CMBICII MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — alonTo3.

@opMbl pa3MHOXKEHHS OpraHuU3MOB: Oecrmojoe U TmosioBoe. Bunbl Oecronoro
Pa3MHOXKEHHUS: JIeJIeHHEe HAJBOE, TOUYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOPa30BaHHUE,
BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KJIOHHUPOBAHUE OPTaHU3MOB, €r0 3HAUEHUE JJIs
CEJIKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTONOTO.

Metio3. Ctagun meio3a. [Iponeccsl, npoucxoasanime Ha ctagusax menosza. [lopenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbIC U 3HaUEHHE Meio3a.

I'amerorenes — mporecc 00pa30BaHUS TOJOBBIX KJIETOK Yy >KUBOTHBIX. llojoBbie
JKele3bl: CEeMEHHHKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3oup, siflleKJIeTKa) — cHepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMaro3ou1oB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTeHE3). DOMOpPHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Ortanbel SMOPUOHANBHOTO PAa3BUTHUS y MO3BOHOYHBIX XUBOTHBIX: IPOOJIEHUE, TaCTPYIISIIHS,
opranorenes3. IlocTomMOpuoHanbHOE pa3zBuTHE. THUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JMYMHOYHOE). BrusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBHI,
CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHUs: CTPOCHHUE CEMEHH,
CTaJNM Pa3BUTHUA.

JdemMoHcTpanum:

Tabmuie! 1 cxeMbl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «/[BoitHOE omI010TBOpEHNE
y IBETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXKEHHE pacTeHUI», «JleleHne KIeTKu
OakTepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINA UK,
«Permmmukanua THK», «Murtosy», «Meiio3», «IIpsamoe u Henpsimoe pa3ButHe», «l'amerorenes
y MIIEKOIUTAIOLIUX U YelI0BeKa», «OCHOBHbBIE CTAJN OHTOT'€HE3a».



O6opynoBaHue: MEKPOCKOI, MUKpoTpenapaTbl «CriepMaTo30u/Ibl MIEKOMUTAIOIIETOY,
«slineknerka miiekonuraroueroy, «KapuokuHe3 B KJIETKaX KOpelika JIyKa», MarHUTHas
Moeb-anruIukaus «/lenenue knetkn», monens JIHK, Mmoaens MmetadaszHoit XpoMOCOMBI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlaGopaTtopHas padota Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MUKpOIIpernapaTax».

JlaGopaTopHass pabora Ne 4. «l3ydeHHe CTPOCHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. Mcropusi pa3BUTUS TEHETUKH. Poib LUTOIOTUM U
SMOPHOJIOTUM B CTAaHOBJIICHHM TE€HETUKH. BKiIag poCCHMMCKUX M 3apyOe)KHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TeHEeTUKH (THOpPUI0JIOTMYEeCKUH, IUTOrCHETHYECCKUH,
MOJICKYJIIpHO-TeHeTHUecKkui).  OCHOBHBIC  TCHETHYECKHE  TIOHATHS. | eHeThueckas
CHMBOJIMKA, UCTOJIb3yeMas B CXeMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTM  HACJEIOBAaHMS IMPHU3HAKOB, ycTaHOBieHHble [. Mennaenem.
MonoruOpuaHOe CKpelMBaHue. 3aKOH €IMHO00pa3us THOPUAOB IIEPBOTO ITOKOJCHUS.
[IpaBuino noMUHUpOBaHMS. 3aKOH pacCUICIUICHHWs MPU3HAKOB. ['MMoTe3a 4YUCTOTHI TaMer.
[TonHoe ¥ HemoJHOe JOMUHUPOBAHUE.

JluruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCHMOIO HACJEOBaHUS IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOUIee CKPEIUBaHuUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs T€HOTUIIA OCOOH.

CuerieHHoe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mno cuenjgeHHOMY
HacjeA0BaHUIO reHoB. HapylieHue crienienus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUs HACTEACTBEHHOCTH. [ eHeTHUYeCKue KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeAelieHHe 1oJla. AyTOCOMBI U IOJOBBIE
XpoMocoMbl. ['oMorameTHble M reTeporameTHble opraHu3Mbl. HaciegoBaHue MpPU3HAKOB,
CIEIJICHHBIX C IIOJIOM.

U3menunBocTh. BHAbl M3MEHYMBOCTH: HEHACNIEACTBEHHAsA M HaciaeacTBeHHas. Poib
CpeIbl B  HEHACJENCTBEHHOM HW3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHON
M3MEHYMBOCTH. BapuaiimonHslii psg ¥ BapuallMoHHas KpuBas. Hopma peakuuu nmpu3Haka.
KonnuecTBeHHbIE M KaueCTBEHHbIE TMPU3HAKM M WX HopMa peakuuu. CBolicTBa
MOAU(PHUKAITIOHHON U3MEHUUBOCTH.

Hacnencreennas, 58)071 FeHOTUIYeCKasd, W3MEHYHBOCTb. KomOunnaTuBHas
W3MEHUYUBOCTh. Mei03 M MOJOBOM MpoIlecC — OCHOBa KOMOMHATMBHOW H3MEHYMBOCTH.
MytannoHHass M3MEeHUMBOCTh. Kiaccudukamus MyTanuid: TEeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa M IpUYUHBI MyTaluil. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX
pAOB B HacieACTBeHHOM n3meHunBocty H. 1. BaBumosa.

BuesaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METOJbl F€HETUKH YEJIOBEKa:
TeHEeaNoTHYeCKUil, ONM3HEIOBbIN, HIUTOTEHETHUYECKUH, OMOXMMHUYECKUH, MOJEKYISIPHO-
reHeTuyeckuid. COBPEMEHHOE ONpe/IeJIEHUE T€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAaHMUE,
TeHOTUITUPOBaHuE, B TOM uncie ¢ nomomisto [11[P-ananu3a. HacneacrBennsie 3a0oneBaHus
YeloBeKa: TEHHble OoNle3HH, OOJEe3HHM C HACIEJACTBEHHOW MPEIpacloNoKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. CoMaTHdeckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHIMIBL  340pOBOTO  O0pa3a IKU3HU, JUATHOCTUKH, TMPOPWIAKTUKH U JICYCHHS
TeHETUYSCKUX OoJe3HEIA. Meauko-TeHETHUEeCKOe KOHCYJIbTUPOBAHUE. 3HaueHue
MEIWIIMHCKOW TEHEeTUKH B TPEJOTBPAIICHUH U JICYCHWU TEHETHYECKHX 3a0o0NeBaHUMN
YyeJI0BeKa.

JdemMoHcTpanum:

Ioptpets: I'. Mennens, T. Mopran, I'. e ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.



Tabmuper u cxembl: «MoOHOrMOpHIHOE CKpEIIMBAaHME M €ro IHUTOTeHeTHYecKas
OCHOBay, «3aKOH pacUICIUICHUS U €r0 LIUTOI€HETHYECKasi OCHOBA», «3aKOH YHCTOTHI FaMeT»,
«durubpunnoe ckpeuruBanue», «L{utomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIMBAHU,
«Meino3y, «B3zauMojeHCTBUE aIJICTbHBIX TE€HOBY», «['€HETMYECKHEe KapThl PACTCHHI,
YKUBOTHBIX M 4elOBeKay, «[ eHeTuka noia», «3aKkOHOMEPHOCTH HACJIEOBAHNUs, CLIEIUIEHHOTO
¢ nonom», «Kapuorunbsl uergoBeKa U KMBOTHBIX», «Buabl  HM3MEHYMBOCTH»,
«MoaudukanuonHas U3MEHYUBOCTbY, «HacnenoBanue pesyc-dakropa», «['eHetnka rpymnn
KpoBW», «MyTallMOHHasi U3MEHYUBOCTbY.

O6opynoBanue: Mojaenu-anmukauuu «MoHOruOpuaHOe cKpemuBanuey, «Hemnomnnoe
JOMUHUpOBaHUE», «J{urnbpuaHoe ckpemuBanuey», «llepekpéct xpomMocom», MHUKPOCKOI U
Mukpomnpenapar «Jlpo3zoduina» (Hopma, Myrtauuu (QOpPMBI KpPBUIbEB U OKpPacKu Teja),
repOapuii «I'opox MOCEeBHOM.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlaGopaTopHnas pabora Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPHAHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuass pabGora Ne 6. «M3yuenue MoAUGUKALUOHHOW HW3MEHYMBOCTH,
MIOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopuass pabora No 7. «AnHanmu3 wmyTauuid y Jpo30(uibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHaau3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekius Kak HayKa M MpoIecc. 3apoxkKACHUE CEJEKIMU U JoMecTUKalusa. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT00Opa3usi KyJabTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMALIHUX )KUBOTHBIX. COpT, HOPOAA, LITAMM.

CoBpeMeHHbIE METOIbI CeleKIIMU. MacCcoBbIi ¥ HHIAWBUIYaTbHBI OTOOPHI B CEIEKIIUU
pacteHuid © KUBOTHBIX. OIlleHKa »JKcTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBaHUE —
uHOpuuHT. Yncras nuaust. CKpelrBaHue YUCThIX TUHUM. ['eTeposuc, uinu rubpuaHas cuia.
Heponctsennoe ckpemmBanue — ayrOpuauur. OrganénHas ruOpuauzanus U e€ yCHeXu.
HckyccTBeHHBIM MyTareHe3 M MOJy4eHHUE MOJUIIONI0B. JIOCTHIKEHHSI CeIeKIIMU pacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NPOU3BOACTBA. ['€HHAs WMHXKEHEpHs. DTamlbl CO3JaHUsA
pexombunantHoit JIHK u Tpancrenusix opranusmoB. Kierounas unxkeHepus. KietouHsie
KYJIbTYpBI. MUuKpOKIOHaIBbHOE pa3MHOXEHUE pacTeHuM. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U ITUUYECKHE
npo6iembl. MO — reneTndeckut MOAUGPUITMIPOBAHHBIE OPTAHU3MBIL.

JleMoHCTpanuu:

IToprpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuier u cxeMbl: kapta «L{eHTpBl TPOUCXOXKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoapl TOMamIHUX JKUBOTHBIX», «CopTa KyJIBTYPHBIX PpacTEHUI,
«Otnanénnas rubpuamzanusy, «Pabotel akamemuka M. @. VBanoBay, «[lomummounusi»,
«O0BeKTH OnoTexXHONMOTUNY, «KiIeTouHbIe KyIbTyphl U KIIOHUpOBaHUEY, «KoHCTpynpoBaHue
U TIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKU TUIO0OB U KOPHEIUIOJOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Dkckypcusi «OCHOBHBIE METOJIBI U JIOCTHKEHHUS CENIEKIIMM PACTeHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIBITATENFHBIA yIaCTOK, B TEIUTMYHOE
X03SIICTBO, JTa0OPATOPHUIO arpOYHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC



Tema 1. IBo/IONMOHHAsA 0HOJIOTHS.

[Ipennocslaku BOZHUKHOBEHHUS BOIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHUS U €€
MecTo B Ouojoruy. BiusiHue 3BOIIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CugzerenscrtBa 3Bomonuu. llaneoHTonornyeckue: MoCiIeN0BaTEIbHOCTD IOSBICHUS
BUJOB B IIAJICOHTOJOIMUYECKOW JIeTONUCH, IepexoiHble (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue GayH u (op MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMUYECKUe: CXOJACTBA U PA3JINUUs SMOPHOHOB pa3HbIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMYHBbIC, PYAUMEHTAPHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTel y BCEX OPraHU3MOB.

OpomonmonHass teopuss Y. JlapBuHa. IIpennocwiiky BO3HUKHOBEHHUS JapBHUHHU3MA.
JIBIKyILIIME CHJIbl 3BOJIIOLMM BHUIOB 1O JlapBUHY (M30BITOYHOE pa3sMHOXKEHUE IIpU
OrPaHUYEHHOCTH PECYpCOB, HEOoNpeAeaéHHas W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkpossomntonus. [Tomynanus kak eqMHULA BUA U 3BOJIIOLUY.

JIBroky1ye cuiibl ((akTopbl) SBOJIIOLMU BUJOB B MpUpoae. MyTalMOHHBIN Mpoliecc U
KOMOMHATHBHAs W3MEHUYMBOCTb. l[lomynsuuoHHble BOJMHBI U Jpeld reHoB. M3zomsanus u
MUTpaLus.

EcrectBenHblil 0T00p — Hanpasisoomuil Gaxkrop s3Bomonuu. GopMel eCcTeCTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3yibTaT  3Bomonuu.  [Ipumepsl
PUCIIOCOOIEHUH Y OpraHu3MoB. ApoMopd03bl U HAMO0AAANITALIUH.

Bun u Bupoo6pasosanue. Kpurepun Bupma. OcHOBHBIE (OpPMBI BHI000pa30OBaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

Makpossosonust. @opMbl 3BoIOLUM: (pUIeTHYecKas, IMBEpreHTHas, KOHBEPreHTHas,
napasuienbHas. HeoOpatuMocTh 3BOMIOLUH.

[IpoucxoxaeHne OT  HeCHELMAIM3UpPOBaHHbIX  INpenkoB.  IIporpeccupyromas
crienyanu3anns. AganTuBHas pajnuanus.

JdemoHcTpanum:

IToprpetsr: K. JInunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepios.

Tabmuupel u cxembl: «Pa3BUTHE OpraHWYECKOro Mupa Ha 3emie», «3apoJbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Popmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBennslit  0T00p», «MHOroobpasue cOpTOB pacTeHuit», «MHoroodpasue Mopox
KUBOTHBIX»,  «[lomymauum»,  «MyTallMOHHAas  HM3MEHYMBOCTBY,  «ApPOMOPGO3bI»,
«Manoanantanuny, «O0mmas nereHepanusy, «JIBkymue cuisl 3Boaonun», «Kapra-cxema
Mmapuipyta nyreutectBus Y. Jlapsunay, «bopsba 3a cymectBoBanuey, «lIpucnoco0i1eHHOCTh
OpraHu3MoBy, «I eorpaduyeckoe BH1000pa3oBaHUE», «IKOJOTHUECKOE BUI000pa30BaAHUE.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMH TUIAMM OKpackH, Habop
IUIO/I0B M ceMsiH, KoJuteKuus «IIprumMepsl 3aIUTHBIX PUCTIOCOOIEHHUH Y )KUBOTHBIX», MOJIEIh
«OCHOBHBIE HAIpaBJICHUs HBOJIOLHUM», 00bEMHas Mojenb «CTpoeHHe ToJOBHOTO MO3ra
IT03BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KojuleKuus «DOpMbI COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHuil», Moxaens ammmkamus «llepekpéct Xpomocom», BIaKHbIE
npemnapatsl «Pa3BuTHe HacekoMOro», «Pa3Burue JArymkun», MUKpomnpenapar «/Ipozodunan
(HOpMa, MyTaluu GOPMBI KPBUIEEB U OKPACKH TEJIA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGoparopnast pabora Ne 2. «OmnmcaHue mHOpHUCIIOCOOICHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.



Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3emule.

JloHayyHbple  NpEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble rumoressl
BO3HHUKHOBEHHUS JXU3HM Ha 3emiie: abuoreHe3 M MaHCIEpMUs. XUMHUYECKas SBOJIOIMS.
AOHOTeHHBI CHHTE3 OpraHMYEeCKHX BEIIECTB W3 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPK/ICHNE XMUMHUYECKOH 3Bojolnu. HavanmpHble 5Tanbl OMOJIOTMYECKO 3BOJIOLIUU.
I'mnoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP W  BO3HHUKHOBEHHE
npotokyieTku. llepBrle KineTkn M ux 3BosronUsA. @OpMUpPOBAaHME OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

Pazputne xu3Hu Ha 3emsie mo 3pam W nepuojgaMm. Karapxei. Apxeilckas U
nporepo3oiickas 3pbl. [lanmeo3olickas spa ¥ e€ mepuoabl: KEMOPHUMCKUN, OpPIOBUKCKUH,
CUJTyPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHbBIN, TIEPMCKHU.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajieoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIA.

XapakTepucTuKa KiumaTa U reojIorTM4ecKuX IpoueccoB. OCHOBHBIE 3TAlbl HBOIIOLUN
PaCTUTENBHOTO M KUBOTHOrO Mupa. Apomopdo3bl y pacTeHud W KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema  OpPraHMYecKOro Mupa Kak OTpaxeHue 3Boiarouud. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpencraBieHUd o
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yuyeHusi aHTpororeHe3a. CXOJCTBa W pa3ivyuuid
YeJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cuibl (akTopsl) aHTpororeHe3a. HacnmeiacTBeHHass H3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbII 00pa3 JKU3HMU, W3TOTOBIEHHE OpYyIUd Tpyna,
MBIIICHUE, PEYb.

OCHOBHBIE CTAa/IUU U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKU, YEI0BEK yMeNbIi,
UYenosek mnpsamoxomsaumii, YenoBek HeaHnepTtanbckuil, YenoBek paszymubiidi. Haxonxu
UCKOMAeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHS, OOJIACTh pPacHpOCTPaHEHHUS, OOBEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIEC OOJBIIIHE pachl: €BpOTeOnaHAas (eBpazuiickas), Herpo-
aBcTpajoujHas (PKBaTOpUAbHAs), MOHTONOWIHAs (a3MaTCKO-aMepUKaHCKas). YUepTol
MPUCTIOCOOJICHHOCTH TPEACTABUTENCH YEeNOBEUYECKMX pac K YCIOBHUSM CYIIECTBOBaHHUS.
EnunctBO uenoBeueckux pac. Kpurrka pacuzma.

JdemoHncTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. Opu, Y. {apsus.

Tabmumer u cxembl:  «Bo3nukHoBeHne ConHeuHOM  cuctemsl», «Pa3Butue
OpraHUYecKoro Mupay, «PacturenbHas kietkay, «KuBoTHas kietka», «lIpokapuornueckas
KJIeTKay, «COBpEeMEHHasi CUCTEMa OPraHuYecKoro Mupa», «CpaBHEHHME aHATOMUYECKUX YEPT
CTpOCHHMS  4eJoBeKa M  YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO 4YeNoBeKa», «/lpeBHeiline moam»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE JTI0IN», «HeT0BEYECKHE PACh».

Ob6opynoBanne: mymsku «l[IpoucxoxaeHue uenoBeka» (OIOCThI aBCTPATONMUTEKA,
MUTEKAHTPOIa, HeaHJAepTaiblla, KPOMAaHBOHIIA), CIEMKHA WIM H300pKEHUS KaMEHHBIX
opynuii epBOOBITHOTO YelloBeKa (KaMHHU-YOIIIEPhI, pyOuia, ckpebiia), TeOXpOHOIOTHYEeCKas
Tabnuia, KOJUIeKIus «PopMbl COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuueckas pabora Ne 1. «/3yueHue NCKOMAEMbIX OCTATKOB PACTEHUH U )KMBOTHBIX
B KOJUIEKLIMSIX).

DKCKypcHsi «IBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4HbIN
WJIU KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAS cpeaa.



DKOJIOTHsSI KaK Hayka. 3aJayd W paslielbl HKOJOTMu. MeTOoabl 3KOJIOTHYECKUX
HCCIeA0BaHUN. DKOJIOTUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKa.

Cpensl  oOWTaHWsS  OPraHM3MOB:  BOJIHAs, HA3eMHO-BO3/YIIHAs, ITIOYBECHHAs,
BHYTPHOpPTaHU3MCHHAS.

Oxonoruueckue axropsl. Kinaccudukanus sxonorndeckux HakTopoB: aOHMOTHUYECKUE,
OMOTHYECKHE M aHTPOIIOTEeHHBIE. J[eliCTBHE IKOJIOTHIECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtnveckne (HakTOphl: CBET, TeMIeparypa, BIaXHOCTb. doronepuoausm.
[IpucnocoOneHuss OpraHU3MOB K JEHCTBHIO a0umoTHYecKuX (akTopoB. buonornueckue
PUTMBI.

buotnueckue (¢dakTopel. Buabl OHMOTHYECKMX B3aMMOJCUCTBHI: KOHKYpPEHIIHS,
XUIIHAYECTBO, CUMOMO3 © ero ¢opmel. Ilapasutusm, Koomepamus, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJCOHMYECTBO). AMEHCAIU3M, HEUTpaiu3M. 3HAUYCHHE
OMOTHYECKMX  B3aMMOJICUCTBHH 11 CYIIIECTBOBAHUS OpPraHW3MOB B  INPHUPOJIHBIX
COO0IIeCTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MNonyasiuud. OCHOBHbBIE IOKA3aTENM MOILYJISIUU:
YUCJICHHOCTh, IUIOTHOCTh, POXKJIaeMOCTb, CMEPTHOCThb, NPHUPOCT, MHUTpanus. J[uHammuka
YHCIIEHHOCTHU MOMYJISIIIUY U €€ peryJsiusl.

JdeMmoHcTpanum:

IToptpetsl: A. I'ymbonbaT, K. @. Pynse, O. I'ekkens.

Tabmuubpt u cxembl: kapta «lIpupomnbie 30HBI 3emmm», «Cpembl OOWTaHUS
opranusmoBy, «@Doronepuoausm», «llonmynsanuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
nonyisiiuu uHpy3zopun-Tydenskuy, «llumessie nenm».

JlaGopaTropHble U NpaKTUYecKue padoThbl:

JlaGopaTopHas pabota Ne 3. «Mopdonornueckre 0COOEHHOCTH PacCTEHUN M3 Pa3HBIX
MECT OOUTaHUAY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckass padora Ne 2. «llomcyér mIOTHOCTHM MOMYJSAIMI pa3HBIX BHJIOB

pacTeHu».
Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.
CooOmiectBo  opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a:  BHJIOBaf,

IIPOCTpaHCTBEHHAs, Tpoduueckas (rnuuieBas). Bunpl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okonornyeckue cucreMsl (3xocuctemsl). IlonsTHe 00 sKocHcTeMe M OMOreoleHo3e.
OyHKIMOHAIBHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopot BellecTB U HMOTOK 3HEPrUM B dKocHucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble menu M cetd. OCHOBHBIE IOKa3aTeNd AKOCHUCTEMBI: OuoMacca,
OPOAYKIHUS. DKOJOTHYECKUE MUPAMHJIbL: MPOIYKIIMH, YUCIEHHOCTH, Ouomaccel. CBOMCTBa
HKOCHUCTEM: YCTOMUMBOCTD, CAMOperyisLus, pazsutue. Cykieccus.

[TpupoaHble 3KOCHUCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOHHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3kocucTeMbl. buonoruueckoe u
XO03sICTBEHHOE 3HAUYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢dakrop  ycroiumBoctH  skocucteM.  CoxpaHeHue
OMOJIOTNYECKOro pa3HooOpa3us Ha 3emIe.

Yuenue B. U. Bepranckoro o 6uocdepe. I'panuipl, coctaB u CTpykTypa 6mocheps.
XKusoe BemectBo u ero ¢pyHkuuu. OcobeHHOCTH OHOChEphl Kak II100aIbHON IKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopots! BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yIiiepoja, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ounocdepe 3emiau. AHTpPONOTeHHbIE H3MEHEHUsT B Ouocdepe.
I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.



CocymiectBoBaHue mnpuponbl U 4venoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus Kak
OCHOBa yCTOHYMBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO VYIPABICHHUS MPUPOIHBIMU
pecypcamu U UX HCToib3oBaHue. JloCTHKeHNs: OMOJIOTUHN M OXpaHa IPUPOIBI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuer u  cxembl: «[lumessie wnenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmectBa», «llenu nuranus», «kojaoruueckas nupamuaay, «buocdepa u
YeNoBeK», «IJKOCHUCTEMa IIUPOKOIMCTBEHHOIO Jeca», «IJKOCHUCTEMa XBOWHOTO Jiecay,
«buoueno3 Bomoémayn, «ArpoueHos», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBHUS Ha
npupoay», «BakHelIne MCTOUHUKH 3arpsi3HEHUs] BO3JyXa U T'PYHTOBBIX Boa», «llouBa —
BaXKHEiIIasg cocTaBisomas Ouocdepb», «DakTopbl Aerpagauuu mousy, «llapHUKOBBIN
ahdexT», «DakTOphl PATUOAKTHBHOTO 3arpsi3HeHUs Ouocdepsl», «OOmas CcTpykTypa
ouocdepnr», «PacmpocTtpanenue >xku3Hu B Ouochepe», «O30HOBBIM SKpaH Omochepbl»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3zora B Ipupoie».

O6opynoBanue:  Mojenb-aniuikkanus  «TunuyHble  OMOLIEHO3BI»,  Tepbapuit
«PacturenpHble  cooOmiecTBay, Koiekuuu «buoneHos», «BpemuTenu BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp», TepOapuu U KOJUIKIIMM PACTEHUH U >KUBOTHBIX,
MpUHAJICKANIME K pPa3HbIM SKOJOTHYECKHM TpyIlmaM OfHoro Buaa, KpacHas kHHUTa
Poccuiickoit ®@eneparuu, M300paKeHHs] OXpaHSIEMBIX BHJIOB PACTCHHH W KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHM ITPOI'PAMMEI 110 BMOJIOTMA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNMA

Cormacao ®I'OC COO, ycraHaBmMBaKOTCS TpeOOBaHUSA K pe3yabTaTaM OCBOCHUS
00y4aroIUMUCS IPOrpaMM CPeTHEro 00IIero 00pa30BaHus: JMYHOCTHBIM, METAIIPEIMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yibTaTOB OCBOEHMs Ipeamera «buosorus» BblAEICHbI
CIIEAYIOIIME COCTABJIAIOLIME: OCO3HAHME OOYYarOIIMMUCS POCCUICKOW TIpakJaHCKON
UACHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOONPEAEICHHUIO,
HaJIMYMEe MOTHMBALMU K OOyuYeHHIO OMOJIOTMH, LIEJECHANpPABICHHOE PAa3BUTHUE BHYTPEHHUX
yOeXJIeHUIl JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TpPaJULMH
pa3BUTHs ~ OMOJIOIMYECKOrO  3HAHUSA, TOTOBHOCTh U  CIIOCOOHOCTb  OOyYaroIuXxcs
PYKOBOJICTBOBAaTbCS B CBOEH JEATENbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
IPUCYLIUMH  CUCTEME  OMOJIOTMYECKOTO  00pa3oBaHMs, HAJUYHWE  SKOJOIMUYECKOTrO
IIPAaBOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIE€IH U CTPOUTH JKU3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS Ipeamera «bHonorus» 10CTUraiorcs B €AMHCTBE
y4eOHO U BOCIIUTATEIbHOM 1€ TEILHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMH, HICTOPUYECKUMU U 1TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHITHIMU
B 00LIecTBE MTpaBUJIaMHU U HOPMaMU HOBEJCHHS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMSI U CAaMOPa3BUTHSI, Pa3BUTHSI BHYTPEHHEH MMO3ULMU JTMYHOCTH, TATPUOTU3MA,
YBa)KEHMsI K 3aKOHY U IIPABOIOPSIKY, YEJIOBEKY TPY/Aa U CTapIleMy IMOKOJIEHUIO, B3aUMHOIO
YBOKEHMsI, OEpEeKHOr0 OTHOLIEHUA K KYyJIbTYPHOMY HACIEIUI0 M TPaJULUIM
MHOT'OHAIMOHAJIbHOTO Hapoa Poccuiickoit denepanyu, npupoae U OKpyKarollei cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS Yy4yeOHOro mnpeamera «bHonorus» IOJMKHBI
OTpaXkaTb TOTOBHOCTb M CHOCOOHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEH TMO3MLMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX OpHUEHTAIlUi, IMO3UTHBHBIX
BHYTPEHHUX YOEXKIEHMH, COOTBETCTBYIOIIMX TPAAULIMOHHBIM IIEHHOCTSM PpOCCHUICKOTrO
00111eCTBa, pacIIUPEHUE )KU3HEHHOT'O OIMbITA U ONbITA JIEATELHOCTH B IPOLIECCE pealn3aluu
OCHOBHBIX HalpaBJIeHUH BOCIIUTATEIbHON JESITEIbHOCTH, B TOM YHCIIE B YAaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOM TO3ULUU O0ydYarollerocs Kak akTHUBHOIO M
OTBETCTBEHHOT'0 WJIEHa POCCUIICKOIr0 O0IIECTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX NpaB M O0O0sf3aHHOCTEH, yBaXX€HHE 3aKOHAa U
MIPAaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TNPU CO3AaHUM y4eOHBIX
MIPOEKTOB, PELICHUH Yy4eOHBIX M I103HABaTEIbHBIX 3a]ad, BBINOJHEHHHM OHOJIOIMYECKHX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO MO3UIMIO IO OTHOLIEHHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYMUTHIBATh B CBOMX JIEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIE C pa3HbIMU YOSXKIEHUSIMM, KYJIbTYpHBIMH UEHHOCTSIMH U
COLIMAJIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIENOBATEIbCKUX 3a]ad, YBAXKUTEIHHOIO OTHOLICHHS K MHEHHUIO
OIITOHEHTOB MPU 00CYXkJIEHUH CITIOPHBIX BOMPOCOB OMOIIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JIEeATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh  POCCUUCKOM TPAKIAHCKOW HWACHTHYHOCTH, IAaTPUOTHU3MA,
YBa)XXEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes PoauHON, ropaocTu 3a CBOM
Kpai, cBOXO PonnHy, CBOl SI3bIK U KYyJbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAMOHAIBHOTO
Hapona Poccuu;

LIECHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M IaMITHUKAM IPUPOJBI,
JNOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHMCKHX Y4YEHBIX B CTAHOBJCHHE U DPa3BUTHUE
OMOJIOTUM, TMOHUMAHUS 3HA4YCHHs OWOJOTMH B TO3HAHUHM 3aKOHOB MPUPOJBI, B KHU3HU
YeJl0BeKa U COBPEMEHHOIO OOIIECTBA;

uneitHas yOeXIEHHOCTb, TOTOBHOCTb K CiHykeHHI0 U 3amute OTtedecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYalldi0 M IPUHUMATh OCO3HAHHBIC  PEIICHUs,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAQHHOTO MPUHSATHS LIEHHOCTEW CEMEWHOW U3HU B COOTBETCTBUU C TPATULUSIMHU
Haposi0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYas OCTETUKY ObITa, HAY4YHOTO U
TEXHHYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHMMAaHKE SMOIMOHAIBHOTO BO3/IEMCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPa)KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMIICHUE MPOSIBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHHMS, G(OpPMHPOBAHMSA KYJbTYPbl 3/A0POBbS U
IMOIHOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE W pealu3alusi 3I0pOBOr0 U Oe30macHOro obpasza XH3HH (30pOBOE
MUTaHUE, COOJIO/IEHNE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBINA PEXKHUM 3aHATUN
U OTHbIXa, peryiaspHas Qu3udyeckas aKTUBHOCTb), OEpEeXKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U ICUXMUYECKOMY 3/10POBBIO;

MOHMUMAaHUE I[IEHHOCTH NPaBUJ WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3J0POBbIO U )KU3HU JIOCH;

OCO3HaHWE TOCTEACTBUN U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS alKOTOJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K AKTHMBHOM  JEATENIBHOCTH  TEXHOJOTMYECKOM M COLIMAJIbHOM
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATD, IMJIAHUPOBATH U CAMOCTOSITEILHO BHITIOMHATH
TaKyl0 JIESITeIbHOCTD;

HMHTEPEC K pa3NudHbIM chepaM MpoPecCHOHATHHON AesITeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIN BBIOOp Oynymied mpodeccuu W pearn30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO Ha MPOTSHKEHUHU BCei
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

IKOJIOTHYECKH I1eJIecCO00pa3HOe OTHOIICHHWE K MPUPOJEe KaK HCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBaHUS;

MOBBIIIIEHUE YPOBHS YKOJOTHYECKON KYJIBTYpPHI: TPHOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEH Cpebl;



OCO3HAHHE TII00ATFHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U ITyTel UX PEUICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETacMbIe MPH HM3YyYCHUU OHOJIOTMM 3HAHUS |
YMEHHUSI TIPH PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIOJIE30BAHHEM
(cobOmroeHre mpaBWII IOBEJICHHS B IIPUPO/IC, HANIPABJICHHBIX HAa COXPAHEHUE PaBHOBECHUS B
IKOCHCTEMaXx, OXpaHy BHJIOB, YKOCHUCTEM, Orocdepsl);

AKTUBHOE HETPUATHE NCHCTBUH, MPUHOCSIINX BPEA OKPYXKAIOIIEH MPUPOIHOH cpere,
YMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHHIC IKOJIOTUYECKUE MOCJICICTBHSI
MPEIIPUHIMAEMBIX JICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHE PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHHS, YKOJIOTUYECKON KYJIbTYpPHI, OIBITA
JESITeTbHOCTH JKOJIOTHYECKOW HAINPaBICHHOCTH, YMEHHSI PYKOBOJCTBOBAaThCSI HMH B
MO03HABATEIPHON, KOMMYHUKATUBHOW M COI[MAJILHOW IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH JICATEIIbHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

C(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOINECTBEHHOW MPAaKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYJITYPHOM MHUPE;

COBEPILICHCTBOBAHKME  SI3BIKOBOM M  YMTATEICKOW KYJIBTYphl Kak CpEICTBa
B3aMMOJICHCTBHS MEXKTy JTFOJIbMHU M ITO3HAHUS MUPA;

MMOHUMAaHKE CICIU(PUKU OMOJIOTUU KaK HAayKH, OCO3HAHHUs €€ poyid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUUM IEIOCTHOTO MPEJCTaBICHUS 00
OKpY)KaloIlleM MHpE KaK O CIUHCTBE IPUPOJbI, 4YeJIOBEeKa M O0OIIecTBa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MTPOOJIEM COXPaHEHUS PUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTMM JUII  COBPEMEHHOW  [MBUIIM3AIINU:
OoOCCIIeYCHUsT HOBOTO  YPOBHS  Pa3BUTHS  MEIUIMHBI, CO3JaHUE  IEPCICKTHBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIC MPOOJIEMbI PA3BUTHS YEJIOBEUYECTBA, TIOUCKA
nyTedl BbIXOJa W3 MIOOAJIBHBIX SKOJIOTMYECKHX NPOOJeM M OO0eCleYeHHUs Iepexoja K
YCTOMYMBOMY pa3BUTHIO, pAIlMOHAILHOMY HCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(hOpPMHUPOBAHHIO HOBBIX CTAHJIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TOJTYYEHUH OHOJNOTUYECKUX 3HAHMNA B LEJSAX MOBBIIICHUS
o0mmeil  KymbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW  4YacTH
(YHKIIMOHATBHOW TPaMOTHOCTH 00yYaromuxcs, GopMUPYEMOii IPH U3y4YEHUU OHUOJIOTUY;

MOHMMAaHHUE CYIIHOCTH METOJIOB TMO3HAHMS, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONy4yaeMble 3HAHUS M aHauu3a M OOBACHEHHUs SBJICHHIA
OKpPYKaIoIlero MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHE JeNaTh 000CHOBAaHHBIE
3aKJIIOUYEHUs] Ha OCHOBE HAy4YHBIX ()AaKTOB M MMEIOIIUXCS JaHHBIX C IENbI0 TOTy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIHbHO HCIOJIh30BaTh OMOJIOTHYECKHE 3HAHMS Ui PELICHUS
Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE IIEHHOCTH HAYYHOW AESITeNbHOCTHU, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO
Y UCCIIEJIOBATEIbCKYIO AEITeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJNyYEHHUIO HOBBIX 3HAHUM MO OWOJOTMH B COOTBETCTBHUU C >KU3HEHHBIMH
OTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHUS yueOHOTOo npeaMeTa «bruonorus» BKIOYaloT:
3HaYUMBbIe U1 (OpPMHPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIUXCS MEKIUCIUILINHAPHbBIE
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOLIUE LIEJIOCTHOCTh HAYYHON KapTUHBI
MHUpa U creuu(ruKy METOI0B MO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,



SHEPTHsI, SIBJICHUE, TTPOIIECC, CUCTEMa, HaYYHBIA (PaKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCICAOBaHNE, HAOIIOJICHUE, HW3MEPEHHE, OSKCIEPUMEHT | JPYTUX),
YHHBEpCalbHbIC YueOHbIE IeHCTBHs (II03HABATE/IbHBIE, KOMMYHUKATHBHBIC, PETYIATHBHBIE),
obecrieunBarone  (GopmupoBaHue (DYHKIIMOHAIBHOW TPaMOTHOCTH H  COITHATBHOU
KOMIIETCHIIMM OOYYaIOIIMXCs, CIIOCOOHOCTh OOYYalOIIUXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC yU4eOHBIC JCHCTBUS B
MMO3HABATEIPHOU U COIMAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MTPOTPaMMBbI CPEAHETO 00IIEro 0Opa3oBaHuUs
JOJDKHBI OTpaXkaTh:

OBJjiajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOATENIbHO (HDOPMYJIMPOBATh U aKTyaJU3HPOBATh MPOOJIEMY, paccMaTpHUBaTh €€
BCECTOPOHHE;

HCIIOIb30BaTh TPH OCBOCHUHM 3HAHUH MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, KIacCH(pUKAIMH, 0O0OIICHHS), PACKPBIBATh CMBICT OHOJOTHYECKHUX
MOHATHM (BBIACNATh MX XapaKTepHbIE TMPU3HAKH, YCTAaHABIMUBATH CBSI3U C JAPYTUMU
TIOHSATHSIMH ),

OTpENEATh LEIN JeATeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTCPUH HX JOCTHIKEHUS,
COOTHOCHUTB PE3YyJIbTAThl IEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS IS OOBsICHEHUS (AKTOB W SBJICHHHA >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHE PACCYXKACHHsS (MHIYKTUBHBIC, ACAyKTHBHBIC, IO AHAIOTHH),
BBISBIIATH ~ 3aKOHOMEPHOCTH M IIPOTUBOPEYHMS B  pacCMaTpPUBAEMbIX  SIBJICHUSX,
(GbopMyIHpOBaTh BHIBOJBI M 3aKITIOYCHHUS,

MPUMEHSITh CXEMHO-MOJIETIbHBIE CPENICTBA AJIs MPEICTABICHHS CYIIECTBEHHBIX CBSI3Ei
U OTHOIIEHUN B M3Yy4aeMbIX OHMOJOTHMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYUN Pa3HOTO
pO/ia, BBISBICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pazpabarbiBaTh IUTAH pEUICHHS MNpoOJiieMbl ¢ Yy4€TOM aHalIM3a HMEIOLUXCS
MaTepualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCIEICTBHUI NE€ATEIbHOCTH;

KOOPJIUHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHIE A€ CTBHA:

BIIAJIETh HABBIKAMHU  Y4eOHO-HMCCIEIOBATENbCKOW U  TPOEKTHOW AESITeNbHOCTH,
HaBbIKAMHU pa3pelieHus MpoOsieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSTEIHHOMY
MOMCKY METOJIOB pEIIeHUs MPaKTUYECKUX 3a/ay, NPUMEHEHHUIO pa3Iu4yHbIX METO/OB
MO3HAHMS;

WCIIO0JIb30BaTh PA3JIMYHBIE BHUJIbI JEATEIBHOCTH IO IMOJTYYEHUIO HOBOTO 3HAHMS, €ro
WHTEpPIpETAINH, MTPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUeOHBIX CUTYallUsSIX, B TOM YHCIE TIPH
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBI THUI MBIIIJICHHUS, BIAAETh HAY4YHOH TEPMUHOIIOTHEH,
KJIFOYEBBIMH TTOHATHIMHA U METOJIAMHU;

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33]]a4l B 00PAa30BATEIBHON JAESITEILHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh MPUYMHHO-CJIEJACTBEHHBIE CBA3M M AKTYaJIM3UpPOBATh 3a7ady, BBIJBUraTh
TUNIOTE3y €€ pEeIleHMs,, HAXOJUTh apryMEHTHI JUIsl JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEUICHUS;

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ PEHICHUS 3aJaydl pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;



JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH lIeJICHANIPABICHHBIN TTOUCK MEPEHOCa CPEACTB U CIIOCOOOB NIEHCTBHS B
poeCCUOHAIBHYIO CPEy;

YyMETh TIEPEHOCUTh 3HAHUS B IIO3HABATEIBHYID M TPAKTUYECKYID 00JIaCTH
JKU3HEICATCIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBBIE WJEH, NpeJJlaraTb OPUTHHAJIbHBIC MOAXOAbl U PEUICHUS, CTABUTh
poOJIeMBI U 337291, JOIMYCKAIOITUE AIbTEPHATUBHBIC PEIICHHMS.

3) padora ¢ ungopmanmei:

OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX HH(POPMAIIUH (TEKCTE y4eOHOT0 OCOOus,
Hay4YHO-TIOMYJISIPHOM  JIUTEpaType, OHOJOTMYECKHX  CJIOBApsAX H  CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE), aHANMM3UpOBaTh MH(POPMAIMIO Pa3TMYHBIX
BUIOB W (GOpM TMPEACTABICHHS, KPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh |
HEMPOTUBOPEUYUBOCTD;

(dbopMynpoBaTh 3ampOChl M MPUMEHATh Pa3IUYHbIE METOJbI MPU MOUCKE U OTOOpE
Ouonornueckoi nHGoOpMaIuu, HeOOXOAUMOH JIJIs BHIIIOJIHEHUS YY4eOHbIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONIb30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJI30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (QOpPMY MpenCTaBICHUS OMOIOTHYECKOM
uHpopmanuu (cxeMsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIIOJIb30BaTh HAY4YHBIA S3bIK B KadyecTBE CpelcTBa Ipu paboTe ¢ OHUOIOrHYecKoi
nHpopMauen: TPUMEHATh XUMUUYECKHE, (U3MUYECKUE U MAaTEMaTHYECKHUE 3HAKH U CUMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKJIATYpY, HCIOJb30BaTh M MPeoOpa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA HATJISHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHWUS M 3aIIUTHl HHPOPMAIHMK, HHGOPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

1) oomenne:

OCYIIIECTBISITh KOMMYHHKAIIUM BO BCeX cdepax >XKU3HH, AaKTUBHO YYacTBOBaTh B
JManore WM JUCKYCCHHM MO CYIIECTBY oOCykaaemMoil Tembl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJIEHHUS OTHOCUTEIBHO BBINOJIHEHUS NpeajaraéMou 3aJaudd, yYUTHIBATH
MHTEPECHI U COTIACOBAHHOCTbH MO3UIIUN APYTUX YYACTHUKOB JUAIIOTA WM TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIHAIbHBIX
3HAKOB, TPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTyallMid, YMETh CMSr4aTh
KOH(MIIMKTHI U BECTH MEPETOBOPHI;

BIIA/IETh Pa3IMYHBIMU CIIOCOOaMH OOIIEHHS U B3aUMOJICHCTBUS, TIOHUMATh HaMEepeHUs
JIPYTUX JIOAEH, MPOSBIATH YBAXHUTEIHbHOE OTHOIIEHHE K COOECeTHHUKY M B KOPPEKTHOMN
dbopmMe hopMyIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOKO TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI AeITeJbHOCTh:

MOHUMATh M HUCMOJh30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHAYATBLHOW pPaOOTHI
MpPH pEIIeHUH OMOJOTHYECKOW MpPOoOJIeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTHh MPUMEHEHUS
TPYNNoOBBIX (pOpPM B3aUMOICHCTBUS IIPH PEIICHNUN Y4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JEUCTBUN C YUETOM OOIIMX UHTEPECOB U
BO3MOJKHOCTEHN Ka)KJA0I'0 WieHa KOJJICKTHBA;

MPUHUMATh 1I€JIM1 COBMECTHOM JesATENbHOCTH, OPraHU30BbIBATh M KOOPAUHHUPOBATH
JIEUCTBUA MO €€ TOCTUKEHMIO: COCTABJATH IUIAH JIEWCTBUM, PACIpPENeNaTh POJIU C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4YeCTBO CBOET0 BKJIAJa W KaXKJIOTO y4YaCTHHUKAa KOMaHIbl B OOIIuil
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;



npeJuIaraTh HOBBIE TPOCKTHI, OIIEHUBATH WIEH C MO3UIMH HOBU3HBI, OPUTHHAILHOCTH,
NPaKTHIECKON 3HAUNMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETHUECKOE IOBEACHHUE B Pa3lIMYHBIX CHUTYAIUSX,
HPOSIBJIATH TBOPYECTBO U BOOOPaXKEHHE, ObITh HHUIIHATHBHBIM.

OBj1ajieHHe YHUBEPCAIBLHBIMH PEryIATHBHBIMU JeCTBUSIMH:

1) camoopraHu3anus:

UCITOJIb30BAaTh OMOJIOTMYECKHE 3HAHWS IS BBIABJICHHS TPOOJIEM M WX DPEIICHHSA B
’KU3HCHHBIX M YICOHBIX CHTYAIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYCCKUX 3HAHWM IEJICBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHCTBHMSX M TOCTYIKax IO OTHOIICHUIO K JKHBOM TPHPOJE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIBHO ~ OCYIIECTBIIATh  TO3HABATEIbHYIO  JIEATEILHOCTh,  BBISBIATH
npoOJieMbl, CTaBUTh W (OPMYJIMPOBAaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
JEATETBHOCTH M KU3HEHHBIX CUTYAIUSIX;

CaMOCTOSTENILHO COCTABIATh IUIAH PEIICHHS TPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COGCTBEHHBIX BO3MOYKHOCTEH M IIPEIIOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHTYAIIHAM;

PaCIIUPATh PAMKH Y4e€OHOTO MPEAMETa Ha OCHOBE JIMUHBIX MPEAOYTEHHH;

JenaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHMIO M IPOSIBJICHUIO MIMPOKOW OPYIUIMH B Pa3HBIX
00J1aCTSIX 3HAHMHM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYallMsIM, BHOCHTh KOPPEKTHBBI B J€SATEIBHOCTD, OI[EHUBATH
COOTBETCTBHE PE3YJIBTATOB IEIISM;

BJIaJICTh HAaBBIKAMH [I03HABATENILHOM pe(IEKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUIM W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YJILTATOB M OCHOBAHMMH, HCIIOJIb30BATh
npuéMbl peIeKCHH TS OLIEHKH CUTYaIliH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHMBATH PUCKH U CBOEBPEMEHHO MPHUHUMATH PEIICHHUS 110 UX CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX MPU aHAIN3€ PE3yIbTaTOB JAEATSIbHOCTH;

3) npuHsATHE CeOsI U APYTrUX:

NPUHUMATH ce0s1, MOHUMast CBOU HEJOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTHUX TPH aHAITU3E PE3y/IbTaTOB JISSTEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha ONIHOKH;

pa3BHBATh CIIOCOOHOCTh TOHUMATH MUP C TMTO3HUIIUHU PYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl ocBoeHHs MporpaMMmbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOHAIOT crienuduueckue A yueOHoro npeamera «buonorusy HaydHble 3HAHUS,
YMEHHSI U CIOCOOBI JIEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPeoO0pa30BaHUI0 3HAHUH,
BUJIBI JESITENLHOCTU MO TOJYyYEHUI0 HOBOTO 3HAHHS W MPUMEHEHHUIO 3HAHUM B Pa3IUYHBIX
y4eOHBIX CUTYallUsX, a TAK)XKE B pEaIbHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C OMOJIOTHEH.
B nporpamme npenMeTHbIe pe3yabTaThl IPEICTaBICHBI IO FoJaM 00yUYeHUs.

[IpenMeTrHbie pe3yibTaThl OCBOEHMsI yueOHoro mpenmera «buonorus» é 10 kaacce
JOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHMU B CHCTEME HAy4YHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa
U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCHHCKUX M 3apyOexHBIX Y4YEHBIX-OHMOJIOrOB B



pa3BuTHE OMOJOrMH, (QYHKIHMOHAJIBHON IPAaMOTHOCTH YEJIOBEKA Ul PEIEHHs >KU3HEHHbBIX
3ajau;

YMEHHUE pAacCKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHHOB M IOHSTUH: >KU3Hb,
KJIETKa, OpraHu3M, Meradbonu3M (OOMEH BEIIEeCTB U IpEBpAIllEHUE SHEPruu), rOMeocTas
(camoperyinsuusi), ypOBHEBas OpraHu3alMs KHMBBIX CHCTEM, CaMOBOCIPOHM3BEACHUE
(penponyKIus), HaCIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHUE M3JIaratb OMOJIOTHYECKHE TEOpUH (KJIETOYHAsl, XpPOMOCOMHAs, MyTal[MOHHas,
LIEHTpaJbHas JorMa MOJEKYIsApHOU Oumosorun), 3akonsl (I'. Mennaens, T. Moprana, H. .
BaBuioBa) u ydeHus (0 LIEHTpax MHOrooOpas3us U MPOUCXOKICHUS KYJIbTYPHBIX PacTeHUH
H. 1. BaBuiioBa), onpeesiaTh TpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJIETh METOAAMU HAYyYHOT'O ITO3HAHMsI B OMOIOTUU: HAOIIOIEHUE U OIIMCaHKe
KMBBIX CHCTEM, IIPOLIECCOB M SBJICHUMN, OpraHu3alus W IPOBEACHUE OHOIOIMYECKOIro
HKCIEPUMEHTA, BbIJIBUKCHHE TUIOTE3bl, BBIABICHHE 3aBUCHUMOCTH MEXIY HCCIETyEeMbIMU
BEIMYMHAMHU, OOBSICHEHUE OJIyYE€HHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOpHil U 3aKOHOB, YMEHHE JeIaTh BBIBO/Ibl HA OCHOBAHUM MOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIJICJIATh CYLECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3yKAPHOT,
OJTHOKJIETOYHBIX W MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEIIECTB W TPEBpAlleHUs DJHEprud B KIeTKe, (OTOCHHTE3a, IUIACTMYECKOrOo U
HHEPreTUYecKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPEHUS, PAa3MHOKECHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTIeHe3);

YMEHHUE PUMEHSATh MOJyYeHHbIE 3HAHUS Ul O0bACHEHHUS OMOJIOIMYECKUX MPOLIECCOB
U SIBIIGHUM, AN NPUHATUS NPAKTUUYECKUX PELICHUH B IOBCEIHEBHOW JKHU3HU C LEIBIO
obecrieyeHuss 0€30MaCHOCTH CBOETr0 3J0pPOBbS U 370POBbS  OKPYKAIOIIMX JIIOJCH,
COOJIFOJICHHUSI HOPM I'PaMOTHOI'O MOBEJICHMS B OKPYXKaOLIEH MpUpOAHOM cpene, MOHMMaHue
HEOO0XOAMMOCTH HCIOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOM OHOJOrMM M OMOTEXHOJOTHMH
IUIs PallMOHAIBHOTO NPUPOIOTIONIb30BAHMS;

YMEHHUE pellaTh 3JEMEHTapHbleé T'€HETHMUYECKHE 3aJaud Ha MOHO- M JAUTHOpHIIHOE
CKpELIMBaHMUE, CLEIUICHHOE HacJIeZJOBaHUE, COCTaBIATh CXEMbl MOHOIMOPHUIHOIO
CKpEeLIMBaHUs U1 peAcKa3aHus Hacle10BaHHsI TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJa00OpPaTOPHBIE U MPAKTUYECKHE paboThl, COOMOAATh MTpaBUiIa MPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOIOTHYECKOTO
COJIep KaHus, BKJIFOYAIOIIYIO TICEBJIOHAYUHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHMKOB (Cpe/icTBa
MaccoBOoi  MH(OpMAIMKM, HAYYHO-TIOMYJSPHbIE  MaTepHuajbl), STUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEJOBaHUH B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yMEHHUE co037aBaTb COOCTBEHHbIE IUCbMEHHbIE W YCTHBIE COOOLIeHMs, 0000Imas
OMoJIOTNYEeCKYI0 HMH(OPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHMsI yueOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOrMM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (()OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa
U HAayyHOIO MHPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrMH, (PYHKIMOHATIBHONH T'PAMOTHOCTH YeNOBEKa Ul PEIleHUs >KU3HEHHBIX
3ajau;

YMEHHUE pacKpbIBaTh COJepKaHWE OHOJOTMUECKUX TEPMHUHOB M TMOHATUH: BHJ,
NOMYNSAUS, TEHOQOHM, HBOJIONMS, JABWXKYIIME CHIbl  ((PaKTOpbI)  HBOJIOLHH,
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB, BHI000pa30BaHKeE, IKOJIOTHYECKHE (PAKTOPBI, IKOCHCTEMA,
INPOAYLIEHThl, KOHCYMEHTBI, pEIYLEHTbl, IeNd MUTaHHUsi, DOKOJOTHYecKas MUpaMuia,
OuoreoreHo3, ouocgepa;



yMeHHe Wu3araTb Ouosiornyeckue Teopuu (dBosonroHHas Tteopus Y. [lapsuna,
CUHTETHYECKasl TEOPHs IBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiieBoro cxoacraa K.
M. bapa, yepenoBaHus TJIaBHBIX HallpaBiieHUH U myTeil sBotouu A. H. CeBeplioBa, yueHus
o Omochepe B. U. Bepnanckoro), ompenensrtb TIpaHUIbl UX MPUMEHUMOCTH K >KHUBBIM
CUCTEMaM;

yYMEHHeE BIIaJIeTh METOIaMU HAyYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOCHUE U OTMCAaHUE
KUBBIX CHCTEM, IPOLIECCOB U SBJICHWM, OpraHu3alus U IpOBeleHHE OHUOJIOrMYECKOTo
9KCIIEPUMEHTA, BBIIBU)KEHHE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyEeMbIMU
BEJIMYUHAMHU, O0BSCHEHHE TOJYyYEHHBIX PE3yJbTaTOB, UCIOJb30BAHHBIX HAYUHBIX MMOHSTHI,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJMYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC MPU3HAKH CTPOEHUS OHOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJISLUN, TPOAYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTe€0IIeHO30B U 3KOCUCTEM,
OCOOCHHOCTH TIPOIIECCOB:  HACJIEICTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOro OTOOpa,
BUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JECUCTBUS KOJOTHYECKHX (PaKTOPOB
Ha OpraHU3Mbl, MEpEeHOCa BEIIECTB U IMOTOKAa HHEPrUM B JKOCHUCTEMAaX, aHTPOMOTEHHBIX
W3MEHEHUN B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEHIECTB M OMOT€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE MPUMEHATh MOMyYEHHbIC 3HAHUS JJIS1 OOBSICHEHUS OMOJIOTMYECKHUX MPOIIECCOB
W SIBICHHUM, Vi1 TPUHITUS MPAKTUYECKUX PELICHUI B TMOBCEAHEBHOW KH3HU C LEJIbIO
oOecrieueHrss 0€30MaCHOCTH CBOETO 3[0POBbS W 3/I0POBbS  OKPYXKAIOUIUX JIOJEH,
COOJIIOICHHUSI HOPM TPaAMOTHOTO TOBEJICHUSI B OKPYXKAIOIIeH MPUPOTHON cpesie, MOHUMaHUE
HE0OXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUM COBPEMEHHON OMOJOTHH JJIs palliOHAIBHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pellaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a]aud, COCTABIISTh CXEMBI MEPeHoca
BEIIECTB U SHEPTUU B dKOcHcTeMax (L[ENH MUTaHuUs);

YMEHHE BBIIOJIHATD J1TA0OPATOPHbBIE U MPaKTUYeCKHe padOoThl, COONIOAATH MpaBuiIa Npu
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATh MH(POPMALIHIO OHOIOTHYECKOTO
COJIep>KaHusl, BKIIOYAIONIYIO MICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpeAcTBa
MaccoBoi WHGOpPMALUK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), paccMaTpUBaTh TI00ATbHbBIE
HKOJIOTHUECKHE TPOOIEMBbl COBPEMEHHOCTH, (OpPMHpOBATH IO OTHOIICHHUIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

YMEHHE cO03[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Imas
OMOJOTMYeCKyl0 HWH(GOPMAIIMI0O W3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIIOIb30BATh
MTOHATUNHBIN arrapar Ouosorum.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

Ne HaunmenoBanue

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

n/ pa3aejioB U TeEM KonTposabubie JlabopaTopHbie
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
n nporpamMmabl padoThI padoThI
1 Bbuomorus kak Hayka 2 0 bubmmorexa [JOK
e https://m.edso0.ru/7f41¢c292
5 ’KuBbie CUCTEMEBI U UX 1 1 bubmuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUN COCTaB U 3 1 bubmuoreka [JOK
CTPOCHHUE KIICTKH https://m.edsoo.ru/7f41c292
4 KusaenesreabHOCTD 6 0 bu6mmoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
P
5 Hftzzme:H:Hje 5 L bu6mmoreka [IOK
AHBIAYAT https://m.edso0.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
;| e | o | Pk
' https://m.edso0.ru/7f41¢c292
OpraHU3MOB
7 Cernekiusi OpraHu3MOB. 3 0 bubnuotexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
8 p BHOE BhEMS 1 0 bubmuorexa [JOK
CIEPBHOC BPE https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO 34 A4S
YACOB I10 TTPOTPAMME '
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11 KUIIACC

HaumeHoBaHUe KoanuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pas3e0B U TeM KonTposibHbIe JlaboparopHble
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPOrpamMMsl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 1 bubnmoreka [JOK
ouoorus https://m.edsoo.ru/7f41cc74
5 B;ZI;I/ITI;I?;;I;E; 1 ) 0 05 bubmuorexa [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emuie
3 Oolfra::foMb;: . 0 1 bubmuoreka [JOK
by B https://m.edsoo.ru/7f41cc74
cpena
Coo0
4 KO(; T;:TB;II/I 9 L 0 bubmuorexa [JOK
IROJOTHACCKHC https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 p SHO® BheMS 5 0 0 bubmuoreka [JOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOBIIO 34 2 2.5

I[TPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus, 11 kacc/ [Toromapésa U.H., Kopuunosa O.A., Jlonmwmna T.E. u npyrue; non penakiueit [lonomapésoit M.H., ObmiecTBo ¢
orpaHUYeHHON O0TBeTCTBeHHOCThIO M3narensckuii neHTp «BEHTAHA-I'PA®y; Akiimoneprnoe obmiectBo «M31aTenbcTBO
«IIpocBenieHne

buonorus: 10 xnacc/ B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6mos; IIpocsemenne, 2023.

METOJAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
"buonorus. O6mias 6uonorus 10-11 knacesl. Meroaunueckoe nocodue k y4. B. B. [Taceunnka. Beprukans. ®I'OC"
[Monpo6uee: https://www.labirint.ru/books/484908/

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. https://workprogram.edsoo.ru/work-programs/1415489
2. https://books.google.ru/books?id=v8UODWAAQBAJ printsec=frontcover hl=ru#v=onepage q f=false






