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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHU TEOPETUUECKYID OCHOBY IS
ompeNieNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUS Y4eOHOro mpeameTa
«buonoruss» cocraBwin: KoHUenrtyaiabHble TmonoxkeHus @DPIOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENSX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(puKe
Ouosiornu, €€ 3HAYCHUU B TO3HAHUM SKUBOW TPUPOJABI M OOECICUECHUU
CYILIECTBOBAaHUsI 4esioBedeckoro oobmiectBa. COTjlacHO HAa3BaHHBIM TOJIOKEHUSIM,
ompeJiesieHbl OCHOBHBIE ()YHKIIUU MTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma no 6uonoruu 1aét npeacTaBiIeHue O Lelsx, 00 001Iel cTpareruu
0o0y4eHUs, BOCTUTAHUS U PA3BUTHS 00YJAIOIMMUXCS CPEJACTBAMHU YUeOHOTO MpeIMeTa
«buonorusy, onpeaenser o0s13aTeIbHOE MPEIMETHOE COJIepKaHUE, €r0 CTPYKTYPY,
pacmpeneneHue Mo paszjieliaM M TeMaM, PEKOMEHAYEMYIO TOCIe0BaTeIbHOCTD
U3y4YeHUs y4eOHOro Marepuasga ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€l, JIOTMKM 00pa3oBaTEIbHOIO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

B mporpaMmme 1o 61M0JIOTHH TaKKe YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMbBIM
JUYHOCTHBIM, MeETaNpeAMETHbIM U TPEIMETHBIM pe3yjibTaTaM oOy4YeHUus B
dbopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JeSTENbHOCTH/YUeOHBIX JEUCTBUN O00y4alolUXCsl IO OCBOCHHUIO COJEPKaHUs
OMOJIOTNYEeCKOTO 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HW3Y4YeHUW OWOJIOruu, Ojarojapss 4emy B He
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHMM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIMI JTMYHOCTH, FKOJOTHUECKOTO MBIIUICHHS, MPEICTABICHUN O 3J0pOBOM
oOpa3e XU3HM U OEpEKHBIM OTHOIIEHHEM K OKpY)KAIOIIeH NPHUPOJHOU cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOIICOMOIOTMYECKUX TEOPUH, a TaKKe 3HAHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEJICHO BHUMAaHHE HCIOJIb30BAHHIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KWU3HU JJIA PEIICHUs] MPUKIAIHbIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACIEICTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHHUS, 000CHOBAHUS SKOJIOTUUECKH IEIECO00pa3HOTO
MIOBEJICHUS B OKPYXXAIOIIEH NPUPOJHON Cpelie, aHaIu3a BIIMSHUS XO3AMCTBEHHOU
NEATEeIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
Ycunenne BHUMaHWS K TPUKIATHON HAMPABICHHOCTH YYeOHOTO mTpeaMera
«buonorus» MpoANKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS YCIIOBUH JIJISl PEIICHUS
OJTHOM M3 aKTyaJIbHBIX 3a7]a4 IKOJIHLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npesanojgaraetT GopMUpOBaHUE Y OOYUYAIOIIUXCS CIIOCOOHOCTH adalTHPOBATHCA K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OnHa obOecnieunBaeT (POPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEACTABICHUN O



HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000ImaeT 3HAHUS O JKUBOH Mpupoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alMU W HBOJIOIHUH, CO3IAET
YCIOBUSL  JAJNS: TIO3HAHWS  3aKOHOB  JKMBOW  MPHUPOABI,  (HOPMUPOBAHUSA
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, SKOJIOTUYECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIICHUS K )KMUBOW MPUPOIE
Y YeJIOBEKY.

Bonbiioe 3HaueHnEe OMOJIOTHS UMEET TakKe [Tl PEIICHHs] BOCTUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHEro  o0mero o0pa3oBaHWsA,  COIUAIH3AINN
oOyuaromuxcs. M3ydyenne 6uonorun odecneynBaeT ycioBHs Uisl (OPMUPOBAHUS
WHTEIUICKTYaJbHbIX, KOMMYHUKAllUOHHBIX ¥ HH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKOW KYIBTYPBHI, CIIOCOOCTBYET HMHTETpAIlMM OHMOJOTUYECKUX 3HAHUN C
NPECTaBICHUSIMHU U3 IPYTUX yUCOHBIX MTPEIMETOB, B YACTHOCTH, GUUKH, XUMUHU U
reorpadun. Ha3BaHHBIE TONOKEHUS O TMpeIHA3HAYCHUH YYeOHOTO IpeaMera
«buonorus» CcOCTaBUIM OCHOBY Ui OTMpECNieHUs TOAXOA0B K OTOOpYy W
CTPYKTYpHUPOBAaHUIO €ro COJEp)KaHUs, IMPEJICTaBICHHOTO B TporpaMMme IIo
ouosoruu.

Ot60p conepxanust yueOHOro npeamera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3WIMHA KyJIbTypOCOOOPA3HOTO TMOMIXO0a, B COOTBETCTBHH C
KOTOPBIM OO0ydYarommecss JODKHBI OCBOWTH 3HAHUSI M yMEHUWsS, 3HAYUMBIC IS
dopmMupoBaHusi 00IIEH KyJIBTYphl, ONPEACISAIONIUE aJCKBATHOE IIOBEICHHE
YeJI0BeKa B OKpY’Kalolleld MPUPOAHOI cpene, BOCTpEOOBAaHHBIE B MOBCEIHEBHOMN
KM3HM U TPAaKTU4YecKOol aedrenbHOcTH. Oco0oe MecTo B ITOM cHCTeMe 3HaHHA
3aHUMAIOT JIEMEHTHI COEP)KaHUsl, KOTOpPbIE CIIy>KaT OCHOBOH It (pOPMHUPOBAHUS
IpEACTABICHUH O COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U
[EHHOCTHBIX  OPUEHTAMAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHHU3aIlUH
OroI0rNYecKoro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpX)aHHUA Y4eOHOro MaTepuaja B MpOTrpaMMe II0
OHMOJIOTUM  OCYHIECTBICHO C YYETOM IIPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIIMYUTEIBHBIX OCOOEHHOCTSIX JKUBOM MPHUPOJBI, O €€ YPOBHEBOW OpraHHU3aIlH U
ABOJIOMH. B COOTBETCTBHHU € 3THUM B CTPYKType yueOHOTO npeameTa «bruomorus»
BBIJICJICHBI CIIEAYIOIINE COZepIKaTeNbHbIe THHUU: «bruomorus xak Hayka. MeToabl
Hay4yHOro mNo3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHm3Mm Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIOLUS KUBOU MPUPOJBIY, «IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus yueOHoro mnpenmera «buosnorus» Ha 0a30BOM ypoOBHE —
OBNIaJiCHHE  OOyYalolIMMHCA  3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAJIBHOMN
OpraHM3allud J>KUBBIX CHCTEM pa3HOrO0 paHra M NpUOOpeTeHHE YMEHH
UCIIONb30BaTh ATH 3HAHMS AJIS TPAMOTHBIX JEHCTBUII B OTHOIIEHWU OOBEKTOB
’KUBOW MIPHUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
yYpOBHE 00€CTIeUnBaeTCs PEIICHUEM CIEAYIONINX 3aa4:

OCBOCHHE OOYYAIONIMMHCS CHUCTEMBbl 3HAHMA O OWOJIIOTHYECKUX TEOPHsIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPAaBUIAX, CIYKaIUX OCHOBOMH
s (OpPMHUPOBAHUS TPEICTABICHUNA O €CTECTBEHHO-HAYyYHOW KapTHHE MHpA, O
METOJaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOT000pa3uu U 0OCOOCHHOCTSIX KHUBBIX



CHUCTEM Pa3HOr0 YPOBHS OpPTaHU3alMU, BBIJAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJICJOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCS MO3HABATENIbHBIX, WHTEJUICKTYaJbHbIX U
TBOPYECKHX CIOCOOHOCTEH B MpPOIIECCE aHalu3a JaHHBIX O MYTSAX pa3BUTUA B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MAEH M TMOAXOJOB K M3YUYECHHMIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTAaHOBJIEHHE Yy OOydYaloImMXcid O0OIel KyJIbTypbl, (YHKIMOHAIBHOU
IPAMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHSATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KUBOM NPUPOILI HA OCHOBAHWU 3HAHUMN U OIBITA, MOJYYECHHBIX IPU U3YUCHUHU
OnoJoruu;

dbopmupoBaHue y OOydYalOIIMXCS YMEHUH WLIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEbHOCTU 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTHI U arpOoOUOTEXHOIOTHIA;

BOCITUTAHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEJIIOBEKOM KUBOU
PUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ITUIECKUX
HOPM TIPH MPOBEICHUH OMOJOTUYECKUX UCCIIEIOBAHUIT;

OCO3HAHUE IICHHOCTH OWOJIOTHYECKUX 3HAHWU JUIS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYIbTYpHI, JUIsl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNS,

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUW M YMEHUM B MOBCEAHEBHOMN JKU3HU JIJIS
OIICHKU TIOCJICJICTBUI CBOCH JICATEIILHOCTH 110 OTHOIICHUIO K OKPYXKAIOIIEH cpejie,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHHE M COOJIOJCHHE Mep MPOPUIAKTHKH
3a00JIEBaHUMN.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorusi», mzydaemas Ha
0a30BOM ypOBHE, SBIAETCS O0O0S3aTeIbHBIM YYEOHBIM MPEIMETOM, BXOISAIIAM B
cocTaB mpeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHIY.

Jlns u3yuenus 6uojoruy Ha 6a30BOM YPOBHE CpeJIHETo o011ero oopa3oBaHus
otBoauTCs 68 yacom: B 10 kitacce — 34 yaca (1 yac B Hezento), B 11 kimacce — 34 yaca
(1 gac B Heneno).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HAy4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPOIbI (HAOIIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccuukauus, MOJEIUpOBaHUEe, CcTaTUCTUYeckas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptperst: Y. {apBun, I'. Mennens, H. K. Konsios, k. Yorcon u @. Kpuk.

Tabnuibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3TUYHBIX METOJOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPraHU3AIUS.

Kubie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBIL.

CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alud OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChepHBIN.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «YPOBHHU OpraHU3alUU
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XMUMHYECKHUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMKA BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne O€aKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3zameHnmbie 1 3aMeHUMbIE aMHUHOKUCIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAA W
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOIicTBa OenkoB. buonornyeckue
byHKITUN OEIKOB.

depMeHTHI — OnosIoTHYecKne Katanu3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIN
neHtp, cyocrpatHas crnenuduanocts. Kodepmentsl. Burtamunbl.  OTiauyams
(GbepMEHTOB OT HEOPTAHMYECKUX KaTAIM3aTOPOB.

VYrieBojabl: MOHOCaXapu/ bl (TJIHOKO3a, pu003a U 1e30KCUpr003a), Tucaxapuiabl
(caxapo3a, JaKkTo3a) M TMoOJMCaxapulbl (Kpaxmayi, TJIMKOIeH, IIeJUII0I034a).
buonornueckue pyHKIUM YrI€BOJOB.



Jlununael:  Tpurnuuepuasl, Qocdomunuasl, crepouabl. [ 'HapOoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YII€BOAOB, OEJIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KHCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenue u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[urtonorusa — Hayka o kietke. Kiietounas Teopust — npuMep B3aUMOAECHCTBUS
uel 1 GakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEeHUS KIETKH.

Krnerka kak nenoctHas xxuBas cucrema. OO0me npu3Haky KJIETOK: 3aMKHYyTast
HapykHass MmemOpana, moiekyinbl JIHK kak renernueckuili ammapar, cucrema
CUHTe3a Oelka.

Tunsl KJIETOK: »3yKapuoTHYecKas M HpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUusl IpoKapuoTudyeckoil kineTku. Kietounas crenka Oakrepuit. CTpoeHue
DYKapUOTUYECKOW KIETKHM. OCHOBHBIE OTIWYMUS PACTUTENBHOM, JKMUBOTHOW U
IpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIHMKC, UX
¢ynkiuu. [Inazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapart ['onbaxwy,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MUTOXOHJPWH, IUIACTHUBL.
[Ipoucxoxaenne MUTOXOHApUNA W Tuiactua. Bunel mnactun. HememOpanHubie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTp, IEHTPUOIU, PECHUUKH,
KIyTUKU. OYyHKIIMHY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnpo — perynsropHbiii eHTp kieTku. CTpoeHue sfpa: suepHas o0o0JIodUKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Ulneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeneeHne XuMUYECKUX SJIEMEHTOB B HEXKUBOW MTPUPOJIE,
«PacmpenienieHue XUMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabnmuuer n cxembl: «llepuonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHue MoJIeKyIbl BOJIbI», «brocunTes 6enka», «CTpoeHne MOJIEKYJIIbl OesKay,
«Ctpoenue dpepmenta», «Hykmennossle kucioTel. JITHK», «CTpoeHne MOIEKYIIbI
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOCHUE MKUBOTHOW KIIETKU,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE MNPOKAPHUOTUYECKON KIETKNY,
«CTtpoeHue siapa KICTKU», «YTIAEBOAbIY, «JIumuab».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE IS MPOBEICHUS
HAOIOICHNH, W3MEpEHUl, HSKCIEPUMEHTOB, MHKPOMpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KIETOK.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlaGoparoprass pabora Ne 1. «/3ydyeHue KaTaIUTHYCCKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMHJIa3bl WIIH KaTaaasbl)y.

Jlaboparopnass pabora Ne 2. «UM3yueHue CTpPOCHHSI KJIETOK PACTEHU,
KUBOTHBIX M OaKTEepUi IMOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpEenaparax u ux
OIMCAHUE».



Tema 4. ’KusHeaesATeJJbHOCTb KJICTKH.

OOMeH BemiecTB, WU MeTa0oIN3M. ACCUMUIIALINS (TJIACTUYECKUNA OOMEH) U
JUCCUMWISIIIUSL (HEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
Merabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BELIECTB M SHEPrMM B MOHUMAHHH
MeTaboau3ma.

Tunbel oOMeHa BemecTB: aBTOTpOo(dHBIN U rerepoTpodHbiid. Posib pepmMeHTOB B
oOMEHE BEILIECTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCTL POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISl KU3HU
Ha 3emiie. BiausiHue ycnoBuii cpeabl Ha (DOTOCUHTE3 U CHOCOOBI MOBBIIICHUSI €r0
NPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIoIue OakTepuu. 3HaUeHUe XEMOCHUHTEe3a IS
KU3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B kJeTke. PaciuernseHue BelecTB, BbIACICHHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. JTallbl 3HEpreTHueckoro oomena. I'nukonus.
bpoxxenne u ero Buabsl. KucnopogHoe okucieHHe, WIM KIETOYHOE JbIXaHUE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO0 OOMEHA.

Peakiun wmatpuuHoro cuHte3a. [enermyeckas wundopmanus u JHK.
Peanuzanus reHetndeckoil mHbopmanuu B kieTke. ['eHeTHMUeCKWH KOA U €ro
cBoiicTBa. Tpanckpunuusi — matpuunbli cuHTe3 PHK. Tpancnsuus — 6uocunrtes
Oenka. Otanbl TpaHchsuuu. KoaupoBanue amuHOKuciOT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hexnerounsie ¢hopmbl xKu3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/. U.
NanoBckuit). OCOOCHHOCTH CTPOGHHUS U KU3HEHHOTO IHKJIa BHUPYCOB.
baktepuodaru. bonesnn pacTeHuil, >KMBOTHBIX U YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHoneduiura venoeka (BUY) — Bo3oymutens CITIN/a.

OOpatHas  TpaHCKpWIIUsA, peBepraza W uHTerpasza.  [Ipodumaktuka
pacnpocTpaHEeHHs] BUPYCHBIX 3a00JIEBaHHIA.
JdeMoHcTpanum:

IToptpetsr: H. K. Konsuos, /. Y. UBanoBckui, K. A. Tumupszes.

Tabmumel u cxembl: «Tumbl nuTanusy, «Merabomu3amy», «MUTOXOHIPHUSY,
«OHepreTndeckuit ooMen», «Xnoporiacty, «Dorocuntesyn, «Ctpoenne JIHK»,
«Ctpoenne u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHdecKuii Koy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xu3HeHHbI 1k Bupyca CIIN/da,
6akrepuodaray, «Permmukamms JJHK».

O6opynoBanue: Moaenu-ammnkanuu «Yapoenne JIHK m Tpanckpummsy,
«buocunres 6enkay», «CTpoeHue KIeTKU», MoJenb cTpykTypsl JTHK.

Tema S. PasMHOKeHre M MHAMBHUAYaJIbHOE Pa3BUTHE OPTaHMU3MOB.

Kierounsrii muki, wiM >KW3HEHHBIM IMKN KieTkd. MHTepdaza m MUTO3.
[Ipomeccrl, mpotekatomue B uHTEepdaze. Pemnmukamus — peaxius MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JlunouaHsldi W TaIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpoOMaTHbI.
[uTosornueckne OCHOBBI Pa3MHOXEHUS W  HUHIAWBUAYAIBHOIO  Pa3BUTHSA
OpPraHu3MOB.



Henenne kietku — muto3. Cragum mutosa. [Iponeccsl, NpoUCXOagIIMe HA
Pa3HBIX CTAAUSAX MUATO3a. bUOJIOTUYECKUN CMBICII MUTO34.

[Iporpammupyemasi ruOENb KJIETKH — aromnTo3.

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: [ICJICHUE HAJBOE, ITOYKOBAaHWE OJIHO- KM MHOTIOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BET€TAaTUBHOE pa3MHOXKEeHHUE. VICKYCCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JIJIs1 CEJICKIIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cranum Mmeio3a. IIpoiecchl, npoucxoasuye Ha CTaAusSX Meio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cMmbicin u
3HA4YCHUE MEN03a.

l'amerorenes — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHWE W pPa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CrnepMaTo30uj, SHUIEKIeTKa) — CIepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOEHHUS SUIEKIECTOK UM crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

WuauBuayanbHoe pas3BuTHEe (OHTOTE€HE3). OMOpHUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHAIIBHOTO Pa3BUTHUSI Y TO3BOHOYHBIX JKHBOTHBIX:
npoOJieHue, racTpyisaius, opraHoreHes. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Pa3BUTUSI: TIPsIMOE, HemnpsiMoe (MMuuHOYHOe). BrusiHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBHI3bIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 I[BETKOBOIO PACTEHHS: CTPOEHUE
CEMEHH, CTAIUH Pa3BUTHUA.

JdeMoHcTpanum:

Tabmuupel u cxembl: «DOpMBI Pa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHUWil», «BereraTuBHOoe pa3MHOKEHHE
pacteHuit», «Jlenenue kietku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwutos3y,
«Meio3zy», «IIpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MICKONUTAIOIMIUX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

O6opynoBanue: MHKPOCKOTI, MHUKpPOIPEINapaThl «CriepMaTo30u bl
MJICKOIIUTAIOLIETO», «SNIEeKIeTka MIEKOnUTarImero», «Kapruoknue3 B KIETKax
KOpEIIKa JIyKa», MarHuTHas MOJEJNb-anIuimkanusa «J/leneHue KiIeTku», MOJEIb
JTHK, moxenb MeTadazHoit XpOMOCOMBI.

JlabopaTopHble U MpakTH4YecKHe PadoThI:

JlaGoparopnHast pabora Ne 3. «HaGmromeHme MuTO3a B KIETKAX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHast pabora Ne 4. «l3ydeHHWe CTPOCHHS IIOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpEHapaTaxy.

Tema 6. HacsieacTBEeHHOCTH M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3apaun renetuku. Mcropust pazsutus renetuku. Posbs nuronorun
1 SMOpHOJIOTUM B CTAHOBJICHUM TE€HETHUKHU. BKiall poccHUiCKUX U 3apyOeKHbIX
Y4€HBIX B pa3BUTHE TE€HETHUKUA. MeTOoabl TEeHETHKU (TUOPHUI0JIOTUYECKUH,



LUTOTCHETUYECKUHM, MOJNEKYISIpHO-TeHeTHYeCKuii). (OCHOBHBIE T'€HETUYECKHUE
noHATus. ['eHeTn4eckass CHMBOJIMKA, UCOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJEIOBAHUSI MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonorubpuHoe CKpelluBaHuEe. 3aKOH eauHO0-00pa3usi TUOpPUIOB MEPBOTO
nokoJieHus. [IpaBuno JOMUHHPOBaHUS. 3aKOH PaCIICIUICHU NPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [lojIHOE 1 HEMoIHOE TOMUHUPOBAHUE.

JlurnObpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJdOBaHUs
npu3HakoB.  lluToreHeTHdeckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHMUS.
AHanuzupyroniee ckpemmnBanue. Mcnoib30BaHUE aHATM3UPYIOIIETO CKPEIIMBAHUS
JUTSL OTIpEIeSICHUsI TEHOTHUIIa 0COOU.

CueruieHHOE HaclieloBaHue npusHakoB. Pabora T. Moprana no clerjieHHOMY
HacJieI0BaHuIO TeHOB. HapyllieHue cluemnyieHus reHoB B pe3yJibTaTe KpOCCUHTOBEpA.

XpOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE OMpeAesieHue mnojia. AyTOCOMbI U TOJOBBIE
XpoMocombl. ['omorameTrHble W reTeporameTHbie opranu3mbl. HacnemoBanue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

HN3menunBoCcTh. BUIbI N3MEHUNMBOCTH: HEHACJIEACTBEHHAS M HACJICJICTBCHHAS.
Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAUGUKAITMOHHON M3MEHUUBOCTH. BapuaimoHHbIN psif ¥ BapuallmOHHAs KpUBasl.
Hopma peakuuun npuszHaka. KoauuecTBEHHBIE M KAauYE€CTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHasi, WM TIeHOTHIIMYECKas, W3MEHYMBOCTH. KoMOMHATHBHas
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpolecC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHAasi U3MEHIUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUIHHBI MyTanuid. MyTareHHbie (haKkTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HaciaeAcTBeHHOM n3MeHunBocty H. . BaBuioga.

BnesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
YyeJIOBEKA: FreHealIOTHUYEeCKUM, OJIM3HEOBBIN, [IUTOT€HETHUECKIUH, OMOXUMHUYECKHUH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE ompeaeseHue FeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCII€ C MOMOIIbIO
[111P-anamm3a. HaciencTtBeHnnble 3a0ojeBaHUsS 4YEIOBEKAa: TICHHBIC OOJIE3HU,
0OJIe3HU C HACJEJICTBCHHOM IPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTtuueckue | TeHepaTuBHble MyTanud. CTBOJOBBIE KIETKH. IIpUHITUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKH, MPODUIAKTHKHA U JICUCHUS TCHETHICCKUX
Oomne3Hell. MenuKo-TeHETHYECKOe KOHCYIbTHPOBAaHUE. 3HAUYCHUE MEIUITMHCKON
T€HETHKU B TIPEOTBPAILICHUH U JICUCHUU T€HETHUYECKUX 3a00ICBaHUI YeJIOBEKA.

JdeMoHcTpanum:

[Moptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmump! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €TI0 IIUTOTCHETHIECKAs
OCHOBa», «3aKOH PacCIIEIJICHHS U €T0 IUTOT€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «JlurudpuaHoe ckpemmuBanuey, «llutonornyeckre 0CHOBBI TUTHOPHUITHOTO
CKpemuBaHus», «Meio3y, «BzaumMoaelicTBue auieIbHbBIX TEHOBY, «l €HEeTHYECKHe
KapThl PACTCHUH, )KUBOTHBIX U 4YeJIOBEKA», «[ eHeTnka monay», «3aKOHOMEPHOCTH



HaCJEeI0BaHUs, CUECIUIEHHOIO C MoJoM», «KapuoTumbl 4enoBeKa M KUBOTHBIXY,
«Buasl m3meHunBoctn», «MoaupukalroHHAas U3MEHUYUMBOCThHY», «HacnenoBanue
pesyc-pakropa», «I'eHeTuka rpymi KpoBu», «MyTaluoOHHasi ”3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-amIuIMKauud <« MOHOTHOPUIHOE CKpELIMBaHUEY,
«HenonHnoe pomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTmpenapart «/po3oduna» (Hopma, Mmyrauuu GopMbl
KpBUIbEB U OKPACKH Tefa), repbapuii «I"opox moceBHOMW.

JlaGopaTopHble M MpaKTHYeCKUe PadOThbI:

Jlaboparopnast pabora Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnas pabora Ne 6. «M3ydueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
NOCTPOCHHE BApUAILIMOHHOTO psifia U BapUAIMOHHON KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Ceniekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Tpolecc. 3apoXKIACHUE CEJICKIIMU U JTOMECTHUKAIIMS.
VYyenne H. U. BaBunoBa o ieHTpax mpoucX0oxACHHUsI © MHOI000pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOMCXOXKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi U MHAMBHUYaIbHBIH OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bam3kopoacTBeHHOE
cKpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YHCTBIX JIMHUH.
I'ereposuc, unu rudpunHas cuina. HeponcTBeHHOe cKpeniMBaHUE — ayTOPUIUHT.
Otnanénnas rudbpuaunszanys u e€ ycnexu. MickyccTBeHHBIN MyTareHes3 U MojiayueHue
HOJIMIUIOUOB. JIOCTHKEHUS CEIEKINN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpaciib IPOU3BOACTBA. ['€HHas WH)KEHEpHUs. ITalbl
co3nanus pexomOuHaHTHOM JIHK wu TpaHcreHHeix opranm3mMoB. Kierounas
nHxeHepus. Kiietounbie KyJabTypbl. MUKPOKIIOHATBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okonoruyeckue M ITHdeckue  mpobimembl. MO - reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet 1 cxembl: Kapta «lLleHTpBI TPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJbTYypPHBIX
pacreHuity, «OtnanéHaas ruopuan3anus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OOBEKTh OUOTEXHOJNOTUNY», «KIleToOuHblE KyIbTYyphl W
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSHKH TUIOIOB M KOPHETIIIONOB AUKUX (POPM U KYJIBTYpPHBIX
COpTOB pacTeHui, repdbapuit «CenbCKOX03IUCTBEHHBIEC PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHSI CEJIECKIUM PACTEHHUN U
KUBOTHBIX (Ha CEJIEKLIOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[Ipennochliku BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPUM. IBOJIOLUOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerenbcTBa 3BOMIONMU. [lal€OHTONOrMYECKHUE: TOCIEI0BATEIBHOCTb
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONW JICTOMUCH, TEPEeXOaHbIe (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpjaop MaTepuKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4us 3IMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCeExX
OpPraHu3MOB.

OpomtoniionHass teopus Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHMS
napBUHHU3MA. JI[BMXKYIIME CHJIBI SBOJIIONMU BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHUYECHHOCTH PECYpPCOB, HEOMNpEAeiEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinus kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((hakTOpbl) SBOJNIONUU BUIOB B MpHUpoAe. MyTalmOHHBIH
nporecc ¥ KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M30s1us U1 MUrpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop SBoJdOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT dBOdIONUU. [Ipumepsr
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMop¢ 03kl U UINO0-aTalTaI|H.

Bun wu Bumoo6pasoanume. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUHM:  (uIeTHYecKas, IUBEPreHTHAS,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOIOIUH.

[IpoucxoxaeHue OT HecleUHaTU3UpPOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paaualysl.

JdeMoHCcTpanum:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
Bbap, 3. I'ekkenpb, ®. Mromnep, A. H. CeBepiios.

Tabmuter 1 cxembl: «Pa3BuTHE OpraHUYECcKOro MUpa Ha 3emiiey, «3apobIu
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTCHUI»,
«MHoroobpasue  Mopoa  KUBOTHBIX), «ITonynsunmy, «MyTaunoHHas
M3MEHYUBOCTEY, «ApoMopdo3b», «Ununoanantauun», «OOmIas gereHepanus,
«/IBmxymue cunbel sBomonuny, «Kapra-cxema wapumpyra nyremectBus Y.



HapBuHa», «bopb0a 3a cymectBoBaHue», «lIprcnoCOOIEHHOCTh OpPraHU3MOBY,
«['eorpadpuyeckoe BUI000pa3zoBaHuE», « IKOJOTHUECKOE BUTO00OPA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp TJIOJIOB U CeMsiH, KoJuleKius «[lpuMepsl 3alIUTHBIX TPUCITOCOOICHUN Yy
KUBOTHBIX», MOJelb «OCHOBHBIC HAMPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckas kapra wMwupa, kKowiekius «DOpMbI COXPaHHOCTH
HWCKOIAEMbIX JKMBOTHBIX M pacTeHUW», Mojaenb anmukamusa «llepexpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKHY,
MuKkponpenapart «Jpo3zoduna» (Hopma, MmyTauu GopMbl KPbUILEB U OKPACKHU TEJIA).

JlaGopaTopHble M MpaKTHYeCKUe PadoOThI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUJOB MO MOP(POJIOTHYECKOMY
KPUTEPUION.

JlaGoparopnas padota Ne 2. «Onucanue npucnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TruUmotessl
BO3HMKHOBEHHUSI KM3HM Ha 3emsie: aOMOTeHe3 W MaHCIepMUsi. XHUMHYeCKas
ABOMIONMS. AOHMOTEHHBI CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTraHHMYECKHUX.
DKCIEPUMEHTAIBbHOE OATBEPKICHUE XUMUUYECKOH 3Botoninu. HayanbHble HTambl
ouonornueckoit sBosronuu. ['mnoreza PHK-mupa. @opmupoBanre mMmeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE IPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
dopmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo spaMm W nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [lameosoiickas spa u e€ mnepuoabl: KeMOPHUHCKHA,
OPAOBUKCKHM, CHITYPUMCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30KcKas 3pa v €€ NEPUOIbl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

KaitHo3olickass d3pa W €€ TMepuoApl: MMAJICOrC€HOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIM.

XapaKTepUCTUKA KIMMAaTa U Te0JIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talibl
HBOJIIOIIMU PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU W
*KUBOTHBIX. [10siBIIEHME, pacCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJoluu. OCHOBHbIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEeKa. AHTPOIOJIOTUS Kak Hayka. Pa3Butue nmpencraBieHui o
MPOUCXOXKJECHUN YelloBeKa. MeTonbl H3ydyeHusi aHTpororeHeza. (CxoacTBa u
pa3nuus YeaoBeKa U KUBOTHBIX. CUCTEMATHUYECKOE MOJIOKEHHUE YeTIOBEKa.

JBuxymme cuibl (hakTopsl) anTponiorene3a. HacneactBeHHas H13MEHYMBOCTD
U ecTecTBEeHHBIN 0TOOp. OOIecTBeHHbIN 00pa3 >KU3HW, W3TOTOBJICHUE OPYIHM
TpyJAa, MBIIUIEHUE, PEYb.

OCHOBHbIE CTaJIMHd U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMmenbiid, YenoBek npsamoxomsumi, YenoBek HeaHAepTalbCKui, YenmoBek
pasyMHublii. Haxoaku HCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusl.



YenoBeyeckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCcTpaliougHasi  (PKBaTOpuaibHAas),  MOHTOJIOMJIHAS
(a3maTcko-amepukaHckas).  UYepTsl  NPUCHOCOONEHHOCTH  IMpEACTaBUTENECH
YeJIOBEYECKUX pac K YCIOBHMSIM CYUIECTBOBaHHUA. EAMHCTBO yenoBeuecKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

Iloptpetsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHne COJIHEUHON CHCTEMbI», «Pa3BHuTHE
opraHuueckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckas kietrkay, «CoBpeMEeHHasi CHCTEMa OpPraHMYEeCKOTO MHpay,
«CpaBHEHUE AHATOMUYECKHUX 4YEPT CTPOCHHUS YeJIOBEKa W UeJIOBEeKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MecCTa NaJCOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4esloBeKkay», «JlpeBHeimue moaw», «/pesuue moam», «llepsbie
COBpPEMEHHBbIE JTIOANY, «HeaoBeuecKue paco.

O6opynoBanue:  mymskun  «lIpoucxoxaeHue — 4denoBeka»  (OHOCTHI
aBCTpAJIONMUTEKA, TMUTEKAHTPONA, HeEaHJepTalblla, KPOMAHBOHIIA), CJICMKH WU
U300pakeHUsT KaMEHHBIX OpPYIUN MEepPBOOBITHOTO 4YelOBeKa (KaMHH-YOIIEPHI,
pyOuna, ckpebna), TreoXpoHOJOrHYecKas TaOnuma, KoJuieKiusa «DopMbl
COXPaHHOCTH MCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padota Ne 1. «M3yueHue mckomaeMblx OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHIX).

OKcKypeus «IBONIONUS OPraHUYecKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAUECKUI MYy3€il).

Tema 3. Oprann3mMbl 4 OKpYy:Kawiuas cpeaa.

DKOJIOTUs KaK HayKa. 3aJaud U pa3/elibl 3KOJIOTuU. MeTo bl 3KOJIOTHYECKUX
UCCJIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPTaHW3MEHHAs.

Okonorudeckue (akropel. Kraccudukaiums sKojgorudeckux (HaxkTopos:
abnotnyeckue, OMOTHYECKHME U aHTPOINOTreHHbIE. JIeHCTBHE HKOIOTHYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (GakTopbl: CBET, TEMIEPATypa, BIAXKHOCTh. DOTONMEPHOTU3M.
[Ipucnocobnennst  OpraHU3MOB K  JEWCTBHIO  a0MOTHYECKHX  (HaKTOPOB.
buonornueckue puTMBI.

buotnueckue aktopbl. Busibl 0MOTHUECKUX B3aUMOJIEMCTBUM: KOHKYPEHLIUS,
XHITHAYECTBO, cuMOM03 u ero ¢opmbl. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIIM3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEUTPAIHU3M.
3HaueHre OWOTHUYECKHX B3aUMOACHCTBUM [l CYUIECTBOBAHUSI OPraHU3MOB B
MIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKH mnomyisauud. (OCHOBHbIE TMOKa3aTenu
MONYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MONYJISIIUU U €€ PeryJisiusl.



JdeMoHcTpanum:

[Toptpetri: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabmuipl u cxembl: kapta «l[Ipupoansie 30HB 3emun», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Dortonepuoauszm», «llonmynamun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU NONyIaiuu uHdy3opun-rydenskuy, «llumniesbie nenm.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdomoruiueckue 0COOEHHOCTH PACTECHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U PAa3BUTUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUN pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01iecTBa M 3KOJI0rMYEeCKHE CUCTEMBI.

CooOmiectBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OuOIlEHO3a: BH0Bas,
NpoCTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbl-momuHanTel. CBs3U B
OHolIeHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsitue 00 »sKocucTeMe u
ouoreorieHoze. DYHKIMOHAJIBHBIC KOMIIOHCHTBI JKOCUCTEMBI: TMPOYIICHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUH B IKOCHUCTEME.
Tpodudaeckue (muieBbie) ypoBHH dKocHcTeMBI. [TuieBbie ienu u cetu. OCHOBHBIE
MoKa3aTeau SKOCHUCTEMbI: OuoMacca, MPOAYKIHS. DKOJIOTMYECKHE MHUPaAMUIBI:
NPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBOMCTBa HKOCUCTEM: YCTOWYUBOCTD,
caMmoperyisauus, pasButue. Cykueccus.

[IpuponHble PKOCUCTEMBL. DKOCUCTEMBI 03€P M peK. DKOCUCTEMA XBOMHOIO
WIH IIUPOKOJIUCTBEHHOTO JIEca.

AHTpOIIOT€HHBIE  DKOCHCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycrToiuuBocTH dKocucteM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. JKuoe BemectBo u ero (ynkmuu. OcobGeHHocTn Ouochepsl Kak
rII00abHON 3KocHCTeMBbl. J[MHaMu4yeckoe paBHOBeCHE W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOreOXMMHYECKUE ITUKITBI 3JIEMEHTOB (yriepoaa,
a3zoTa). 30HaTbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEHUs B 6uocdepe.
['mo6anbHbBIE 2KOIOTHYECKHE TPOOIIEMBI.

CocymiecTBoBaHME NPUPOBI U yenoBedyecTBa. CoxpaHeHue OMopazHooOpasus
KaKk OCHOBa yctoiumBocTH Omocheprl. OCHOBa pAMOHATBLHOTO YIPABICHUS
MPUPOJIHBIMU pECypcaMu U UX UCHOJIb30BaHUE. J[OCTH)KEHHS] OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JdeMoHCTpaum:

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

Tabmuupl u cxembl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«ITpupoansie coobmiecTBay, «llenmu mnuTaHus», «IKOJOTHUYECKAs MHUPAMHUIAY,



«buocdepa u yenoBek», «IKOCUCTEMA IHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  jeca», «buomneHo3 BoaoéMa», «ArpoueHo3», «lIpumepHbie
AHTPONOTr€HHbIE BO3ICUCTBUS HA IPUPOAY», «BaxkHei1e HCTOUHUKH 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BakHeilmias coctaBistomas Ouochepsn,
«®akTopel  gerpajauumud  nouB»,  «llapHukoBbli  3pdexT»,  «DakTOpbHI
pPaAMOaKTUBHOTO 3arpsAsHeHust Ouocdepb», «OOwmWas cTpykrypa Ouochepsn,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoie».

O6opynoBanue: Monenb-ammIMkanus «Tunudnble OUOLEHO3bI», TepOapuii
«PactutenbHble COOOIIECTBAY, KOMUIEKIIMU «bUoleH03y, «BpeauTenu BaxkHEHIITUX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP», FepOapuu U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
NpUHAJIEKAIINE K PA3HBIM 3KOJIOTMUECKUM T'pyIiaM 0JHOro Buja, KpacHas kaura
Poccuiickoit @epepanuu, H300paKeHHS OXpaHSEMbIX BHJIOB pacTeHUH U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBLBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS TporpamMM  cpeaHero  oOiero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buojorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIMMUCI POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMMUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIW4YHWE HKOJOTUYECKOTO TMPaBOCO3HAHMS,
CIOCOOHOCTH CTABUTH LIEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» TOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIUTATEIBHOM JIESITCIIPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITHIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIlieccaM CaMOIO3HAHMsI, CAMOBOCIIUTAHUS M
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaIuysIM MHOTOHAMOHAJIbHOTO Hapoaa Poccuiickonn depepanuu, Npupose u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE Ppe3yJbTaThl OCBOCHHUSA YyueOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH ITO3UIIMECH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, pPACIIMPEHHUE >KU3HCHHOTO
ONbITa U OMbITA ACATEIBHOCTH B MPOIECCE Peaaru3alid OCHOBHBIX HAIPaBICHUMN
BOCHHUTATEIBbHOM JICATSIHLHOCTH, B TOM UHMCJIC B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTh IPakAAaHCKOM MO3UIINK 00YJaIOMIEerocs: Kak akTHBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIITMOHHBIX ITPaB M 00s3aHHOCTEH, YBAXKCHHE 3aKOHA
Y MPaBOIOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JEATEIHHOCTHU IIPH CO3/TaHUN YUEOHBIX
MPOEKTOB, PpEIIeHNWH Y4eOHBIX M TO3HABATEJIbHBIX 3aj7ad, BBINOJHCHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
ABJICHUSM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIBHOTO
OTHOILIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM I'pakIaHCKOW UIEHTUYHOCTH, TATPUOTU3MA,
YBaXKEHHUs K CBOEMY HapoO1y, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHol, ropaoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM A3bIK U KYJbTYpY, IPOLLJIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIECINUIO U MaMSITHUKAM MPUPOJIBI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKMX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TOHMUMAaHUS 3HAYEHUsS OWOJIOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKA M COBPEMEHHOT'0 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO U 3amute OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUSA

OCO3HAHHUE TYXOBHBIX LIECHHOCTEN pOCCUICKOI0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC DEIICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTEIISIM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IIPUHATUA LEHHOCTEW CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUIA;

IIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW IPUPOJBI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTaHUs, (POPMHUPOBAHUA KYJIBTYPHI 310POBbS U
3MOIMOHAJIBHOTO 0JIarONOJIyYHs:

MOHMMAaHUE U pealin3alus 370pOBOro 1 0e30macHOro oopasa )KU3HH (310pOBOE
MUTaHue, COOJII0ICHUE TUTUEHUYECKUX MTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHSATUA W OTAbIXa, peryispHas (Quinueckas aKTUBHOCTB), OEpexKHOro,
OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 310POBBIO;



MNOHMMAHUE€ LEHHOCTM MNPaBWI WHIWBUIYAJIbHOTO H  KOJJIEKTUBHOTO
0€30MacHOro MOBEJACHUS B CUTYaIIMIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPUSATUS BPEIHBIX MPUBBIUEK (ymoTpeOiaeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AKTMBHOW JEATEIBHOCTU TEXHOJIOTMYECKOW U COLHUAIBHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSATEIIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3inuHbIM cepam mpodeccuoHanbHON AESATEILHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud | Peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEH KU3HU;

7) 3K0JI0TH4€eCKOT0 BOCTIUTAHMS:

9KOJIOTUUYECKH I1eJIeCO00pa3HOe OTHOIIIEHHE K MMPUPOJIC KaK UCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

TOBBIIIICHUE YPOBHSI JKOJOTHYECKOM KyJIbTYphl: MPUOOpPETEHHUE OIbITa
IJJAHUPOBAHUS TIOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJIEACTBUN st
OKPYKAIOIIEN CPEBI;

OCO3HaHHE TJI00aIBHOTO0 XapakTepa 3KOJOTMYECKHX MpoOJieM M MyTed uX
peleHus;

CIIOCOOHOCTD UCTIOJIb30BaTh MPUOOPETaeMbIe TPU U3YUSHUH OMOJIOT UM 3HAHUS
M yMEHHUS TpPU  pEIIeHHMH TNpoOJieM, CBSI3aHHBIX C  PaIlMOHAJIBHBIM
IPUPOIOIIONIb30BaHMEM  (COOJIIOJIGHHE  TPaBWJI  TMOBEJIEHUA B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCUCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, OrOoChephI);

AKTUBHOE HEMPUATHE JEUCTBUN, IPUHOCAIIMUX BPEJ OKPYKAIOIIEH MPUPOJHOU
cpele, yMEHHE MPOTHO3UPOBATH HEOIATOMPHUSTHBIE YKOJIOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUUA U ITPEIOTBPAILATH UX;

HaJIU4HUE Pa3BUTOIO SKOJOTHUECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLMAIIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKOU AEITEIBHOCTH 3KOJIOTUYECKON
HaNpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKM M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOIO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIBTYpbl KaK CpEJICTBa
B3aHMOJICMCTBUS MEXKIY JIFOAbMU U ITIO3HAHHS MUPA;

MOHMMaHHe crnelupUuKn OHOJOTHMM KaK HAayKH, OCO3HaHHUS €€ poJiu B
GbOopMUPOBaHUN PALMOHAIIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IEJOCTHOIO
MpEACTaBICHUS 00 OKpYXXalollleM MHUpE KaK O €JIUMHCTBE MPHUPOJbI, YEIOBEKa U



oOmecTBa, B IMO3HAHUM NOPHUPOAHBIX 3aKOHOMEPHOCTEH M pELICHHUU NpodiiemM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OMOJIOTMHU JJII COBPEMEHHOW HUBUIIU3ALINHU:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEAMUIMHBI, CO3/IaHHE NEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pelaTh PEeCypcHble  MpOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTel BBIXOJIa U3 II100aIbHBIX IKOJIOTMUYECKUX MPOOIEM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PALMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJOTMYECKUX 3HAHUM B LEIAX
NOBBIIEHUSI O0IIEeH KyJIbTYphbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHON IpaMOTHOCTH OOYydaromuxcs, GopMHUpPYyEeMOit
IpU U3y4E€HUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJIOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJb30BaTh IIOJIy4aeMble 3HAaHUSA JUIs aHaiuu3a W
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIErO0 MHUPA U MPOUCXOASAIINX B HEM U3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAy4HbIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS I
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATENbHOCTH, FOTOBHOCTH OCYIIECTBISThH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTEbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUN MO OHOJIOTHUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHUSA yueOHOro mnpeameta «buonorus»
BKJIIOUAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAYUYHbIE TOHSTHS, OTPaKaroIIne
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpAa H CHEeUU(HUKy METOJOB IO3HAHWS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPTrus, SIBICHHE, MPOIIECC,
CUCTeMa, HAy4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCcleI0BaHne, HabI0IeHne, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHble JeiCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJIATUBHbBIC),
obecreunBaromue GopmMupoBanre QyHKIIMOHATBHONW TPAMOTHOCTH W COITUATBHOM
KOMITETEHIIUA  OOYYarOMIMXCSA, CIOCOOHOCTh  OOYyYaromuxcss HCIOJIb30BaTh
OCBOCHHbBIE MEXKIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUSI U YHUBEPCAIbHBIE
ydeOHbIC IEUCTBHS B IO3HABATEIHLHOMN M COIMATILHOM MPaKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHus IOKHBI OTPakKaTh:

OBiagenue YHUBEPCAJIbHBIMU y4eOHbIMH NMO3HABATEILHBIMU
AeCTBUSMM:

1) 6a30BbIe JJOrHYeCKHE TeHCTBHS:



CaMOCTOATENIBbHO  (QOpMyJIMpOBaTH M aKTyaJIM3UpOBaTh  Mpoliemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, Ki1acCupUKau, 0000IICHUS ), PACKPBIBATh CMBICT
OMOJOrMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMHU TOHATHUSIMH);

ONMpeNeNsITh UeIu JeATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C MTOCTABICHHBIMU LESIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUI
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pACCYXKACHUS (MHIYKTUBHBIE, IEAYKTUBHBIC, TIO
aHAJIOTUM), BBISABISATH 3aKOHOMEPHOCTH W NPOTUBOPEUHS B pPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MOJIEIbHbIE CPEICTBA JIJIsl IPEICTABICHUS CYIIECTBEHHBIX
CBA3€il M OTHOLIEHUWH B H3y4yaeMbIX OHOJIOrMYECKMX OOBEKTaX, a TaKxKe
NPOTUBOPEUUN PA3HOTO POJA, BBISBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJEMBbI C Y4ETOM aHalM3a UMEIOLIUXCS
MaTepHUAJIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LESAM, OLIEHUBATh PUCKH MOCIEACTBUMN NI TEIbHOCTH;

KOOPJUHUPOBATH U BHITIOJIHATH PaObOTy B YCIOBHUSIX PEATbHOT0, BUPTYATHHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBHA:

BJIa/IETh HABBIKAMU Y4EOHO-MCCIIEI0BATENHCKON U TPOESKTHON I€ITEIbHOCTH,
HaBBIKAMHU  paspelnieHus npoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BAaTh PA3JIMYHBIE BUJIbl JEATEIIBHOCTH IO MOJIYYEHHI0 HOBOTO
3HAaHMsI, €r0 HHTEpHpeTalud, MpeoOpa3OoBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTyalusiX, B TOM YUCJE IPHU CO3AaHUU YUEOHBIX U COI[UATBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh # (OPMYIHpPOBaTh COOCTBEHHBIC 3aJadyd B 00Opa3oBaTEIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUAX;

BBISIBJIATH MPUYUHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JJIsl TOKa3aTeIbCTBA CBOMX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUU PEUICHUS;

aHaJU3UPOBATh IIOJIYYEHHbIE B XOJ€ pEUIEHUA 3a/aud pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITh LEJICHANPABICHHBIA MOUCK IEPEHOCa CPEACTB M CIOCOOOB
NENCTBUS B IPOPECCUOHATIBHYIO CpENY;



yMETb TMEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTu
KHU3HEACSITETLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HWJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ nunpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE y4eOHOTo
nocoOusi, HAyYHO-TIONMYJIAPHOW JIUTepaTtype, OWOJOTHYECKHX CJIOBapsAX U
CIpaBOYHMKAaX, KOMIIBPIOTEPHBIX 0a3ax [aHHBIX, B VHTepHETE), aHAIM3UPOBAThH
HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTUYECKHA OIICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUYUBOCTb;

(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouomornueckoit uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUeOHBIX
3aad;

NpHOOPETaTh ONBIT HCIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYpPy aKTUBHOTO MCIIOIH30BAHUS PA3IIMIHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (GOpMYy  IPEICTaBICHHUS
Ounonornyeckoit nHpopManuu (CXeMbl, rpaduKH, JUArpaMMBbl, TAOJIHIIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpeACTBa INpu paboTe C
Ouonornyeckoil uMHPOpMaNUEN: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJ€Th  HABBIKAMM  pACIO3HABaHUS M 3allUTBl  WHGOpMAINH,
uH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0meHue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXKIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeJiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUN APYTHX yYaCTHUKOB
Jaiora uin JUCKYCCUH);

pacmo3HaBaTh HeBepOadbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIIOK BO3HHUKHOBEHUS KOH(DJIUKTHBIX CHUTYaIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMH OOIEHUS W B3aWMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU opme HopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eATeIbHOCTD:



[IOHUMATh U MCIOJI30BAaTh NPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYaJbHOU
paboTHI MpU pelIeHU OHOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNNOBBIX (POPM B3aUMOAEHCTBUS MPHU pELICHUU y4eOHOU 3a1a4u;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOT0 YI€HA KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensaTh poid € YYETOM MHEHUW Y4YaCTHUKOB, OOCYXKIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJ1a M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TNPOEKThI, OLEHMBATH WJAEH C IMO3HMIUK HOBHU3HBI,
OPUTMHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAECHHE B Pa3IUYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

OBiaseHne yHMBEePCAJTbHBIMH PeryJSTHBHBIMHU AeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IEJeBble W CMBICIOBBIC
YCTAaHOBKHM B CBOMX JEWCTBHUSX U IOCTYIKAX IO OTHOLICHUIO K XKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIISITh ITO3HABATEIBHYIO JIE€SATEIBbHOCTh, BBISBIIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEIILHO COCTABJISATH TUIAH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCS
pPECYpCcoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
pELIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHHUIO U TPOSIBICHUIO IIHPOKOW 3PyIUIUU B
pa3HbIX 00JIacTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pPE3YJIbTATOB U
OCHOBaHHWM, MCTOIb30BaTh MPUEMBI PEQIICKCUU JJIST ONEHKH CUTYyallud, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATh PUCKH W CBOECBPEMEHHO MPHUHUMATh PEIICHUS IO HX
CHWKEHUIO;



[IPUHAMATh MOTHBBI M AapTryMEHTHl JAPYIMX INpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[pPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynabTaTthl ocBoeHusi mporpamMmmbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuieckue sl yueoHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUYEOHBIX CHUTYyaIlUsIX, a TaKKe B peaJibHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO rogaM 00yUYeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAapTUHBl MUPa U HAyYHOIO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUICKHX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (DYHKIIMOHAIHLHON
IPAMOTHOCTH Y€JIOBEKA JJIsS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJEp)KaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHIA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIlCHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BEAEHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OHOJOTUYECKUE TEOpuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpalbHAs JIOTMa MOJICKYJIsApHOW Ouonorun), 3axoHbl (I
Mengnensa, T. Moprana, H. 1. BaBunoBa) u y4yeHust (0 LEHTpax MHOTrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuIlbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HayYHOTO MTO3HAHUS B OMOJIOTUU: HAOTIOIEHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SIBICHWUW, OPraHU3alMs U IPOBEICHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUKEHUE TUITOTE3bI, BHISBICHUE 3aBUCUIMOCTH
MEXKJy HCCIEAYEeMbIMH BEJIWYMHAMH, OOBSCHEHUE IOJYUYEHHBIX pEe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACISTh CYINIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpalleHUs dHEPrud B KIETKe, (DOTOCHUHTE3a,
IJJACTUYECKOTO W DHEPreTMYeckoro oOMeHa, XEMOCHHTEe3a, MUTO03a, Meio3a,



OIJIOJOTBOPEHHS, PA3MHOKEHUS, WHAUBHIYAIBHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh MOJyYeHHBIC 3HAHUA ANl OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJIICHUM, U1 IPUHATUA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJIbl0 oOecredeHus OE30MacHOCTH CBOETO 3J0POBbS U 30POBBS
OKPY’KaOIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TOBEJCHHS B OKPYXKAIOIIeH
OPUPOTHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH WCIOIB30BaHUS JOCTHKCHUIM
COBpEMEHHOW  Omojmormu ¥ OHMOTEXHOJNOTWHA  JUIsI  pPalMOHAIBHOTO
MIPUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEHETHYeCKHe 3a7adyd Ha MOHO- H
IUTUOPUHOE CKpPEIIMBAaHUE, CIETUNIEHHOE HACJIeJJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAaHUsS ISl TIPEJCKa3aHus HACIEIOBAaHUS MPHU3HAKOB Yy
OpPTraHHU3MOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECCKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJIEpP)KaHWs, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEJICTBA MAacCOBON MH(OPMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepUabl), ITHYECKHE aCMEeKThl COBPEMEHHBIX WCCIICIOBaHWA B OHWOJIOTHH,
MeIHIIUHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHbIE IHMCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast 6MOJIOTMYECKy0 HH(POPMAIIMI0O U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUWHBIN anmnapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOECHUS yueOHOro mnpeameta «buomnorus» 6 11
Klacce OJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHMH B CUCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIIAJe POCCHHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OWOJIOTHHM, (DYHKIIMOHAIHLHOU
IPaMOTHOCTH YEJIOBEKA JJIA PEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHHE PaCKpbIBATh COACPKAHUE OMOJTOTUYECKUX TEPMUHOB U MTOHSATHI: BUI,
NOMYNALNSA, TEeHO(OH, 3BOJIONMS, ABIXKYIIHE CUIbl ((aKTOpbl) HBOJIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUA000pa30oBaHUE, HKOJIOTHYECKUE (DAKTOPHI,
HKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEAYLEHTHl, LEMu MUTaHUs,
AKOJIOTHYECKasl upamMuaa, OuoreoreHos, onocdepa;

YMEHUE W3JIaraTb OHOJOTHMYecKue Teopuu (dBOJIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKass TEOpHUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHus TiIaBHbIX HampaBlICHUU H
myTtei sBomoruu A. H. CeeprioBa, yuenus o 6uochepe B. M. Bepnanuckoro),
OTIpeENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIaJIETh METOJJaMU Hay4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOCHIE U
OMMCAaHUE JKUBBIX CHCTEM, IPOIECCOB U SBICHUH, OpraHU3alus M IMPOBEICHUE
OHMOJIOrMYECKOTO SKCTIEPUMEHTA, BBIIBUKECHUE TUTIOTE3bI, BBHISIBICHHE 3aBUCUMOCTH
MEXIy HCCICAyeMbIMU BEIHMUYMHAMH, OOBSICHEHHE TOJIYYCHHBIX PE3YIbTaTOB,



WCTIOJIb30BAaHHBIX HAYYHBIX MOHITHIA, TEOPUI M 3aKOHOB, YMEHHUE JI€JaTh BHIBOJIBI
HAa OCHOBAHHH IOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIE NPHU3HAKUA CTPOCHHUS OHMOJIOTHYECKHUX
OOBEKTOB: BHUAOB, TOMYJISALUUNA, MPOAYIEHTOB, KOHCYMEHTOB, PpPEIYyIICHTOB,
OMOreoneHO030B U JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIIOCOOJICHHOCTH
OpPTaHMW3MOB, JIEHCTBUS SKOJIOTMUECKUX (DAKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB W TOTOKAa DSHEPTUM B DKOCHUCTEMaX, AHTPOIOTCHHBIX W3MEHEHUU B
HKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB M OMOT€OXMMHYECKUX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHITHh TMOJyYeHHBbIC 3HAHUSA A1 OOBSICHEHUS OMOJOTHYECKHX
IPOIIECCOB U SIBIICHUH, JUISI MIPUHSTHS MPAKTUUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LeJIbl0 oOecredeHuss Oe30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBS
OKPY’KaOIIUX JIFOJIeH, COOMIOCHISI HOPM TPaMOTHOTO TTOBECHHS B OKPYXKAIOIICH
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUIM
COBPEMEHHOW OMOJIOTHH ISl palliOHATILHOTO MPUPOAOIIONHE30BaAHNUS;

YMEHHE peliaTh JJIEMEHTapHbIE OWOJIOTUYECKUE 3a7add, COCTABISTh CXEMBI
NIepeHOCca BEIIECTB M SHEPTUHU B IKOCUCTEMaXx (I[ENU TTUTAHNU );

YMEHHE BBINIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COOJIONATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHHBaTh M HWHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEp’KaHUsA, BKIIOUAIOIIYIO TICEBAOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(MOpMAINHU, HAYYHO-TIOMYJISIPHbIE
MaTepHualbl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIIECHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJBKUX HUCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHHBIN armapat OHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJJACC
KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posbie)
n/n TeM NMPOrpaMMbl Bcero Kontpoaeusie  IMpakrieciue o0pa3zoBaTe/ibHbIE
padoThI padoThbI pecypeb
bu6anorexa [JOK
. brosorns kax Hayka 2 0-5 0-5 https://m.edsoo.ru/7f41c292
9 JKuBBIE CUCTEMBI U UX 1 0 0 bu6anorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHUMHYECKUM COCTaB U 3 05 1 bu6anorexa IIOK
CTPOCHHE KICTKH ' https://m.edsoo.ru/7f41c292
bu6anorexa IIOK
4 JKuszHenearenbHOCTh KIIETKH 6 0.5 0 https://m.eds00.ru/7f41c292
5 Eligﬂl\:lizﬁ}?:;:;ge pa3BUTHE 5 0 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
5 HacnenctBeHHOCTE U 8 0 15 but6mmoreka IIOK
U3MEHYMBOCTH OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexiuusi OpraHu3MoB. 3 05 0 bu6mmoreka IIOK
OCHOBBI OMOTEXHOJIOTHH ' https://m.edsoo.ru/7f41c292
bu6anorexa [JOK
8 Peseparoe pems 1 . 0 Pipsdim 500 W TH416292
OBIIEE KOJIMYECTBO HACOB I1O 34 3 4
ITPOI'PAMME



https://m.edsoo.ru/7f41c292
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11 KVIACC

KonnuecTrBo yacoB JIEKTPOHHBbIE
No 1w/ HaumenoBanue pa3ieiioB Kontpoapusie  TIpakrieckue (undpoBrIe)
U TeM NPOrpamMMBblI Bcero G p, o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
bu6anorexa IJOK
1 IBOTIOUHOHHA GHOTOTHA d 0.5 1 https://m.edsoo.ru/7f41cc74
9 Bo3HuKHOBEHNE U pa3BUTHE 9 05 05 bubnmnoreka [IOK
KU3HU Ha 3emiie ' ' https://m.edsoo.ru/7f41cc74
3 Opranusmsl U OKpy>Karomas 5 05 1 bubamnorexa [{IOK
cpena ' https://m.edsoo.ru/7f41cc74
4 CoobmecTBa u 9 05 0 bubmmoreka IIOK
IKOJIOTHYECKUE CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6anorexa IIOK
° Peseparoe ppems 2 . 0 https://m.edsoo.ru/7f41cc74
OBHIIEE KOJIMYECTBO YACOB 34 3 25

I10 [TIPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o0mectBo «M3aarensctBo «IIpocBemenne»

* buosnorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6mioB A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO
«IIpocsemenue»

METOANYECKUE MATEPUAJIBI JIS1 YUUTEJIA

buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akiimonepnoe o6imiectBo «M3narenbctBo «IIpocBemeHue

* buosnorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PybmioB A.M. u apyrue
/Mon pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3narenscTBo
«ITpocsetienue»

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

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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