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IMMOACHUTEJIBHASA 3AIINCKA

ITpu pazpaboTke mporpamMmbl MO OHOJOTMM TEOPETUYECKYIO OCHOBY ISt
onpezesNeHusl MOAX0A0B K (OPMUPOBAHMIO COJAEpkKAHMUS ydeOHOro IpenMera
«buonorusa» cocraBunM: KoHuentyasnbHele nosoxeHua @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COACpKAHMS, pe3ylbTaToB OOy4deHHS U
TpeOOBaHMUI K YPOBHIO TOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUST 00 OOIIUX HEsIX U
NPUHLIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro
obmero oOpazoBanusi B Poccuiickoit @Denepanuu, a TakXKe IMOJOKEHUS O
cnenuduke Ononornu, €€ 3HaUCHUU B MMO3HAHUU JKUBON MPUPOABI U 00ECTICUCHUH
CYIIECTBOBAHMs YeNoBeuecKoro odOmectBa. CoOryiacHO Ha3BaHHBIM TOJIOKEHUSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiorun Ja€T MpeACTaBIEHUE O LEIsIX, 00 oOumein
cTpareruu oOOy4YeHUs, BOCHUTAHHUS W pa3BUTHUS OOYydaIOLIUXCS CpelCTBaMU
yuebHoro mpeamera «buonorus», ompenenser 00s3aTENbHOE TPEIAMETHOE
CoepXKaHUe, €ro CTPYKTYpy, paclpelesieHue [0 pasjeiam H Temaw,
PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3yUEHHUsl YUYEOHOTO Marepualia ¢ yuy€ToM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKHM 0Opa30BaTEIbHOIO
mpoIecca, BO3PaCTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B mporpamme 1m0 OWONOrHMM TakKe YYMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHMJIOB  y4e€OHO-IIO3HABATEIbHON
JeSTeNIbHOCTH/Y4eOHBIX JIeUCTBUNH OOYYalOMIMXCA IO OCBOCHHIO COJACPIKAHUS
OHOJOTMYECKOr0 00pa30BAHMSL.

B mporpamme mo 6uosoruu (10—11 xmaccel, 6a30BBI YPOBEHB) peali30BaH
OPUHLMII TPEEMCTBEHHOCTH B H3Y4YEHUM Ouojoruu, Onarojgapss 4emy B Hel
IPOCMATPUBAETCS HANpPaBICHHOCTh HA pa3BUTUE 3HAHMM, CBSI3aHHBIX C
dbopMuUpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  IIEHHOCTHBIX
OpHMEHTAINHA JTHYHOCTH, IKOJIOTUIECKOTO MBIIUICHUS, MPEACTABICHUI O 3J0POBOM
oOpa3e XH3HU U OEpeKHBIM OTHOIICHHEM K OKpPYKAIOIIeW NPUPOAHON Cpele.
[Toaromy Hapsay ¢ U3ydeHHEM OOLIEOMONIOIMUECKUX TEOpUM, a TakkKe 3HaHUU O
CTPOCHHUH XKUBBIX CUCTEM PAa3HOI'O PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIECCOB B MpOTrpaMMe MO OMOJIOTHUU YJEJICHO BHHMAaHHE HCIOIh30BAHUIO
MOJTyYEHHBIX 3HAHUHM B TIOBCETHEBHOM KU3HU JJISl PEIICHUS MPUKIIATHBIX 3a/1a4, B
TOM dYHcje: TPO(UIAKTUKMA HACIEACTBEHHBIX 3a00J€BaHHI YETIOBEKAa, MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
1eJ1ecCO00pa3sHOro MOBEACHUS B OKPYXKAIOUIEH MNpPUPOAHOM cpene, aHaiaus3a
BIIMSTHUSL XO3SWCTBEHHOM JEATEIBHOCTH YEJNIOBEKA Ha COCTOSHHUE MPUPOAHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. Y CHJICHHE BHUMAHMS K MPUKIAHON HAIPaBIEHHOCTH
yuebHoro npenmera «buonorus» npoaUKTOBAHO HEOOXOAMMOCTBHIO OOeCHeUeHuUs



YCIIOBUH JIJIsl pEeUIeHUs OJIHOM M3 aKTyaJbHBIX 33/a4 IIKOJIBHOTO OMOJIOTHYECKOro
oOpa3oBaHMs, KOTOpas TMpeanonaracT (QOpMHUPOBAHHUE Yy  OOYYArOIIUXCS
CIIOCOOHOCTH aJanTUPOBAThCA K W3MEHEHUSM JTUHAMHUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHe cpeaHero oOIero oOpa3oBaHMs 3aHMMAET Ba)XKHOE
mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHHWE Y OOYYAIOIMIMXCS TPEICTABICHUN O
HAay4YHOM KapTUHE MHUpA, pacliupseT W o000IIaeT 3HaHWS O KUBOHM mpupone, €€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OpraHM3alyMy W SBOJIIOLNH, CO3MAET
yCIOBUSL  JJIA:  [O3HAHUS  3aKOHOB  JKMBOW  HpPHUPOAbI,  (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe30macHoro obpasa
KU3HH, SKOJOTMYECKOTO MBIIIJIEHUS, [IEHHOCTHOIO OTHOLIEHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3naueHne OMOIOTHS UMEET TakXKe IS PEIICHHs] BOCTIUTATEIbHBIX
pa3BUBAaIOIIMX  33Jad  CcpeAHero  oOmero  oOpa3oBaHus,  COLUANIHU3AIMIU
oOyuaromuxcs. M3ydenne Ouonorun obecrieunBaeT ycioBUs A GOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallUOHHBIX ¥ HMH(QOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIIOCOOCTBYET HMHTETpAIlMM OMOJOTHYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 JPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJIOKEHHUS O NpPEeJHA3HAYEHUM Yy4eOHOro INpeaMeTa
«buonorus» cocTaBWIM OCHOBY JJisi OINpEAENieHUs MOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHIO €ro COJEpKaHWs, MPEACTABICHHOIO B Iporpamme o
OMOJIOTHH.

OT10op conepxkanusi yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTYpOCOOOPA3HOIO MOAXOAA, B COOTBETCTBUH C
KOTOPBIM OOy4YaroIIHecs: JTOJDKHBI OCBOWUTh 3HAHMS M yYMEHUS, 3HAYUMBbIE IS
dbopMupoBaHus O0O0ImEeH KyIbTyphl, OIpPEACTSAIONINe aJeKBATHOE TOBEICHHUE
4eJI0OBeKa B OKpYXKarolled MPUpPOAHON cpefie, BOCTpeOOBaHHBIE B MOBCEAHEBHOM
KU3HU U TMpaKTU4YEeCKoW nesTenbHOcTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHWN
3aHMMAIOT 3JIEMEHThI COACPXKAHUs, KOTOPBIE CIIy’,aT OCHOBOU Juisl (POpMUPOBaHUS
IPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHHE MHpPA U
LHEHHOCTHBIX ~ OPUEHTAIUSAX  JUYHOCTH, CIHOCOOCTBYIOUIMX  TI'yMaHHM3alUu
OMoIOrMuecKoro oOpa3oBaHMUsL.

CTpykTypupoBaHHE COJEpKaHUS ydyeOHOro MaTepuana B IpOorpaMMe I10
OMOJNIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBON OpraHU3alud U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorusp»
BBIJICJICHBI CJICYIOLIUE COJIEepKaTeNIbHbIE JIMHUM: «buosornsa kak Hayka. MeTonabl
HayyHOro mno3HaHus», «Kierka kak Ouonormueckas cucremay, «OpraHusm Kak



Oouonoruueckas cucrema», «Cucrtema M MHOroodpazue OpPraHHYEeCKOro MHupay,
«OBOJIOLUSA KUBOU IPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3ydenus ydeOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJicHUEe  OOy4YaloIMMUCSH  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAJIbHOMN
OpraHM3allMi >KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpETeHHE YMEHUH
UCIIOJI30BaTh 3TU 3HAHUS JUIsI TPAMOTHBIX JEWCTBHA B OTHOLIEHWU OOBEKTOB
KUBOU MPHUPOIBI M PEIICHUS Pa3IMYHbIX )KU3HEHHBIX MMPOOIIEM.

JlocTrxkeHne uenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMBl 3HAHMA O OMOJOTMYECKHX TEOpUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBuiax, CIyKalliX OCHOBOU
Uil (pOPMUPOBAHUS TMPEACTABICHUI O €CTECTBEHHO-HAYyYHOM KapTUHE MUpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPAa3UH M OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3allMM, BBIJAIOIINXCSA OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHUSIX B OMOJIOTUH;

dbopMupoBaHue y OOYyYaromIMXCs MO3HABATENBHBIX, WHTEIUICKTYadbHBIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLIECCE aHANW3a JAHHBIX O IYTAX pPa3BUTHS B
OMOJIOTMM HAy4YHbBIX B3IJISA0B, MIEH U MOAXOIOB K M3YYEHMIO JKHUBBIX CHUCTEM
Pa3HOI0 YpPOBHS OPraHU3aLUN;

CTaHOBJIEHHME Yy oOyyarolmuxcss oOmeld KyJbTypbl, (PYHKIHOHAIbHON
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SBJICHUS OKPY)KAIOIIETO
MHUpa JKMBOW MpPUPOJbI HA OCHOBAaHWM 3HAHWI M OIbITa, IOIYYEHHBIX MpHU
U3y4EeHUU OMOJIOTHH;

¢opMupoBaHue y O0OydYarOImIMXCs YMEHUH WJUIIOCTPUPOBATh 3HAUYEHUE
OMOJOTMYECKUX 3HAHMM B TMPAKTUYECKON NESITEIbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOJIOTHH;

BOCHHUTAaHUE YOEXKIAEHHOCTH B BO3MOXHOCTH IO3HAHMSI YEJIOBEKOM >KMBOMU
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEll, COONIIOIEHUS STHUECKUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEA0OBaHUM;

OCO3HaHUE UEHHOCTH OHWOJOTMYECKUX 3HAHUU MJI1 TMOBBIIIEHUS YPOBHS
IKOJIOTUYECKON KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

IPUMEHEHNE PUOOPETEHHBIX 3HAHUM M YMEHUN B NOBCETHEBHOM XKU3HU IS
OLICHKH ITOCJIEACTBUI CBOEH JEATEIbHOCTH IO OTHOUIEHUIO K OKPY’KAIOIIEH Cpele,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHE W COOJIIOJICHHE Mep NPOPUIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero obmero obOpazoBanusi «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OOSA3aTEIbHBIM yUE€OHBIM IPEIMETOM, BXOJISALIUM B
cocTaB IpeaMeTHOM 06macTi «EcTrecTBeHHO-HAYUHbIE TPEMETHDY.



Jlist u3ydenust 6uosiorud Ha 6a30BOM YPOBHE CPEIHETO OOIIEro oopa3oBaHus
oTBoauTcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Hemenmo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi kak Hayka.

buosnorus xak Hayka. CBs3b OMOJIOTHHU C OOIIECTBCHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMu, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Pons Ouwonoruu B (OpMHUPOBAHUU COBPEMEHHOM HAyYHOM KapTHUHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

Metoapl TO3HAHUS )KUBOM NPUPOHI (HAOIIOIEHHUE, IKCTIEPUMEHT, OMKUCAHUE,
u3MepeHue, KiaaccupuKkaius, MOJCIUPOBAHUE, CTAaTUCTUYECKas 00paboTka
JAHHBIX ).

JdemoncTpanun:

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

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU MIPUPOJIBI.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

[Ipaktuueckas pabora Ne 1. «lMcmonb3oBaHuEe pPa3iIMYHBIX METOJOB IPH
U3YYCHUN OMOJOTHICCKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMBbI U UX OPraHU3 AU,

Kusble cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus ouonoruu. Otanyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OMOCHCTEM M UX pazHOOOpa3ue. Y POBHU OpraHu3aliuu OMOCUCTEM:
MOJIEKYJISIDHBIM, KIJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYISALHUOHHO-
BUJIOBOH, SKOCHUCTEMHBIN (OMOTEOICHOTUYECKHIA ), OMoC(EepHBIH.

JdemoncTpanumu:

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHu3aliuu
YKABOW NPUPOABD).

O6opynoBanue: moaenb Mojekyisl JIHK.

Tema 3. XuMHUYeCKHI COCTAB U CTPOEHHE KJIETKH.

XHUMUYECKHI COCTaB KIETKA. XHUMHUYECKHUE HIIEMEHTHI: MaKpOA3JIEMEHTHI,
MHUKpPO3JIEMEHTHL. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BellecTB B kieTke. [lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 6enkoB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMHUHOKUCIIOThL. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHH
CTPYKTYphl O€JTKOBOM MOJIEKYJbI (T€pBUYHAs, BTOPUYHAs, TpETUYHAS U
YeTBEpTUYHAST CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(byHKIIIHN OEIKOB.



®depmenTsl — Ouosornueckue Katanuzatopbl. CrTpoeHue QepMeHTa:
aKTUBHBIM TEHTp, cyOcTtpaTHas crenupudHocts. Kodepmentsl. ButamuHbl
OTtnuunst epMEeHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a U Ae30kcupubo3a),
aucaxapuibl  (caxapos3a, JaKTo3a) M IoJaucaxapuabl (Kpaxmal, TJIUKOTEH,
LEJUTI0JI03a). bruonornyeckue (QyHKIHMH yIIIEBOOB.

Jlumuner:  Tpuraunepuasl, ¢ocdonaunuasl, crepouabl. [ uapopuUIBLHO-
ruapodoOHBIe cBoOMcTBA. buonormdeckme ¢yHkimu smnuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JIUIHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunoseie xucnotel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykiIenHOBBIX kucnoT. Ctpoenune u ¢pynkuuu JJHK. Crpoenne u ¢ynkiun PHK.
Buaest PHK. AT®: ctpoenue u hpyHKIIUU.

[{utonorus — Hayka o kieTke. Knerounas teopust — npuMep B3aMMOAECUCTBUS
uaeH u GakToB B HAYYHOM MTO3HAHUHU. MeTO1bl U3yUEHUS KIETKH.

Knerka kak 1menoctHass »kuBass cucrema. OOImMe TMNPU3HAKU KIETOK:
3aMKHyTas HapykHasi mMeMOpana, Mmonekynbl JIHK kak reHernueckuil ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunsl KIETOK: »yKapuoTHuUeckas M Hpokapuorudeckas. OcobGeHHOCTH
CTpOCHMs MpoKapuoTHueckor kieTku. Kierounas crenka Oaxrtepuil. CtpoeHue
DYKapUOTUYECKOM KIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >XMBOTHOW U
IpUOHON KIIETKH.

[1oBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, MX
¢ynkun. [lnazmatuyeckas memOpana, e€ cBoiictBa U pyHkuuu. [{utonnazma u eé
opraouzsl. OnHomemOpanHble opranouabl kinetku: OIIC, anmapat [Mombmxwu,
In30COMBIL.  [10oyaBTOHOMHBIE OPTraHOWABI KJIETKH: MUTOXOHAPWH, IUIACTHIBL.
[TpoucxokneHne MUTOXOHIAPHN © TuiacTun. Buael miactun. HememOpanHbIe
OpraHoufibl KJIETKU: pPHUOOCOMBI, KJIETOYHBIA UEHTpP, LUEHTPUONIU, PECHUYKH,
KIyTUKUA. QyHKIIUU OPraHOMI0B KIIETKU. BKiroueHus.

Anpo — perynatopHslii UeHTp KieTku. CTpoeHue siapa: sjaepHas o0010YKa,
KapHOoIlUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBL.

TpaHCIIOpT BEHIECTB B KIIETKE.

JdemoncTpanumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jwuarpammsel:  «PacnpeneneHne XMMHYECKHMX JJIEMEHTOB B HEKHBOU
npupoze», «PacrpeneneHue XuMHYECKUX dJIEMEHTOB B )KUBOU IIPUPOAEH.

Tabmunpl u cxemsl: «llepuoguueckas TabauLa XUMHUYECKHUX AIIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOJb», «bruocunTes 6enka», «CTpoeHne MOJIEKyIbl OelKay,
«Ctpoenne pepmentayn, «Hyknennossie kucnotel. JJHK», «Ctpoenne mMoieKybl



AT®», «CTpoeHHE >YKapUOTHYECKOU KIETKW», «CTPOCHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKM», «CTpOEHHE NPOKAPUOTHYECKOW KIIETKNY,
«CTpoeHue sIpa KIETKN», « Y TIeBOAbD, «JIMmuas.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyJIOBaHHE Uil IPOBEICHUS
HAOJIOICHUM, HM3MEpPEHUH, SKCIEPUMEHTOB, MHUKPOIMPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KJICTOK.

JlabopaTtopHble U npakTHYecKne padoThbI:

Jlabopatopuass pabora Ne 1. «/3ydeHwe KaTaTUTHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UITK KaTajasbl)y.

Jlabopatopnas pabora Ne 2. «M3yueHue CTpPOEHHsI KIETOK pACTEHUH,
KUBOTHBIX W OaKTEepUi O] MHKPOCKOIIOM Ha TOTOBBIX MHKpOIperapaTax W HX
OTIHCaHUE.

Tema 4. /Ku3HeaesITeJIbHOCTDh KJIETKH.

OOMeH BemecTB, WK METab0IM3M. ACCUMIIIALMS (TUIACTUYECKU OOMEH) U
JUCCUMUJISIIIUS (QHEPreTUUYECKU OOMEH) — JB€ CTOpPOHBI E€AMHOrO IIpoliecca
meTtabomm3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB M SHEPTUM B TOHMMAaHUU
MeTabonu3ma.

Tunel oOMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbIii. Poib GpepmeHTOB
B OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KJIETKE.

®ortocunre3. CBeroBas U TeMHoOBas (a3l (¢orocuHTe3a. Peakuuu
dotocunTe3a. DpdexkTuBHOCTh HOTOCHHTE3a. 3HaUCHUE (POTOCHHTE3A IS KU3HU
Ha 3emsie. BiausHue ycinoBuil cpenbl Ha (POTOCHHTE3 M CITOCOOBI TOBBIMICHUS €TO
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHHI.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIUe OakTepuu. 3HAaUeHUEe XEMOCHHTE3a ISl
YKW3HU Ha 3eMJIE.

DHepreTU4ecKkuii 0OMEeH B KIETKe. PaciernsieHue BemecTB, BBIJACICHUE U
aKKyMYJUPOBaHUE PHEPTUU B KJIETKE. DTalbl SHEPreTUUecKoro ooMena. ['nukonus.
bpoxxenne u ero Buabl. KHCIOpOAHOE OKHCIEHHE, WIM KIETOYHOE [bIXaHHUE.
OxucnurensHOe PochopunupoBanne. DPHEKTUBHOCTH SIHEPTETHICCKOTO OOMEHA.

Peakuum wMarpuuyHoro cunte3a. ['eHermueckas wuHpopmauus u JIHK.
Peanmzamusi renetmdeckoi wHQOpMANMK B KIeTKe. ['eHeTHMYeCKWHd KOO U €ro
cBoiictBa. Tpanckpumnius — matpuunbiii cunre3 PHK. Tpancnsiuusa — Guocunres
Ooenka. Ortanbl TpaHcisanuu. KoaupoBanwe aMuHOKHCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexkiierounsle (popMmbl skU3HU — BUpYChl. McTtopust oTkpbiTust BupycoB (. U.
WBanoBckuit). OCOOEHHOCTM CTPOEHUS M JKMU3HEHHOIO IMKJIa BHPYCOB.
bakrepuodaru. bonesnn pacteHuii, >KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMBbIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHas  TpaHCKpulius, peBepraza W  uHTerpaza. [Ipodwunakruka
pacnpocTpaHEHUs1 BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanumn:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunbl nuranusy, «Metabomuzm», «MUTOXOHAPUD,
«OHepreTudyeckuii oomen», «Xnopomiact», «Dorocunres», «Crpoenue JHK»,
«CtpoeHue u GyHKIIMOHUPOBaHUE TeHa», «CuHTe3 Oenkay, «I'€eHeTHYECKUl KO,
«Bupyce», «bakrepuodarm», «Ctpoenue u xuszHeHHbIM nuki Bupyca CIIN/]a,
oaxTepuodaray, «Pemnmukarms JTHK».

O6opynoBanue: moxaenu-antuimkanuu «Yapoenue JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHHEe KIETKU», MoAenb cTpykTypbl JTHK.

Tema 5. Pa3MHOKeHre M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIii 1UKI, WM SKU3HCHHBIM ITUKI KJIeTKA. MHTepdaza m MUTO3.
[Ipouieccrl, mpoTekawmue B uHTepdase. Pernmukamus — peakiuss MaTPUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JunnouaHeli W TalIOUAHBIA ~ XpOMOCOMHBIE ~ HAOOphl.  XpOMATHBI.
[{uTtonoruueckue OCHOBBI Pa3MHOXKEHUS U  HMHIAUBUAYAJIbHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. [Ipounecchl, mpoucxonsdiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUN CMBICT MUTO3A.

[Iporpammupyemasi THOEINb KIETKH — alloITo3.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrojoe U mojioBoe. Buabl Oecrnosiaoro
Pa3MHOXKEHUSA: JIEJICHHE HAaJABOE, IMOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KJIOHHPOBaHUE
OpPraHU3MOB, €T0 3HAYCHHE NI CEJICKIUU.

[TommoBoe pa3MHOKEHHUE, €TO OTJIMYHS OT OECTIONOTO.

Meiio3. Cragumn meiiosa. IIponeccel, mpoucxomsiue Ha CTaausx Meio3sa.
[loBenenne xpomocoM B Meio3e. KpoccuHrosep. buosormueckuii cCMbICT U
3HA4YECHUE MEH03a.

["ameTtorene3 — mpouecc 0Opa30BaHMs IOJIOBBIX KIETOK Yy KUBOTHBIX.
[lonoBeie kemne3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TameT (CIepMaro3oufl, SWIEKIeTKa) — CIIepPMAaTOreHe3 U OBOICHES.
OcoOeHHOCTH CTpOEHUsl SAMLEKIETOK U crnepMaTo3ougoB. OIuioA0TBOpEHUE.
[lapTeHorenes.

WunuBuayaibHOEe  pa3BuUTHE (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Jrtarnbl SMOPUOHAIIBHOTO PA3BUTHUSI Yy TMO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyisnusi, opraHoreHes. IloctamOpuoHnanbHOE pa3ButHe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMpsiMOE, HemnpsMoe (IMUMHOYHOE). BrusiHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButme pacreHuii. OHTOre€HE3 LBETKOBOIO PACTEHMS: CTPOCHHE
CEMECHHM, CTAIUU PA3BUTHSL.

JdemoncTpanumu:

Tabmumet 1 cxembl: «@DOpMBI Pa3MHOXKEHHUS OPraHuU3MOBY», «JlBoitHOE
OIUIOAOTBOPEHUE Y I1BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXEHHUE
pactenuity, «/lenmenue wietku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocombl», «Kietounslii nukim», «Pemmukanus JHK», «Mutos»,
«Menos», «lIpamoe u HenpsiMoe pa3BUTHE», «l aMeTOTreHe3 y MIICKOIUTAIOIIUX U
yenoBekay, « OCHOBHBIC CTaJIMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmMaTo3ou sl
MJICKOITATAIOLIETO», «SMIIEKIIETKa MIICKOMUTAIOMIETO», «KapHOKrnHE3 B KJETKax
KOpElIKa JiyKa», MarHuTHas MOJICNb-alIUIMKauus «/lejeHne KIETKW», MOJENb
JAHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ paKkTHYecKUe PadoThI:

Jlabopatopuass pabora Ne 3. «HaOmromeHme MuTO3a B KJIETKaX KOHUYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIPEIapaTaxy.

JlaGoparopHas pabota Ne 4. «M3ydyeHue CTpOEHHUS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEHapaTax».

Tema 6. HacsieACTBEHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3apaum renetuku. Mictopust pazsutus reHetuku. Pone nuronoruu
U ASMOPHOJIOTHH B CTAaHOBJEHWM TeHETHKU. BKIag pOCCHUHUCKUX M 3apyOeKHBIX
Y4EHBIX B pPa3BUTHE TEHETUKU. MeToapl TEeHETUKH (THOPHUI0JIOrHYCCKUM,
HUTOT€HETUYECKH, MOJIEKYJISIPHO-T€HETHUEeCKUI). (OCHOBHBIE T'€HETHYECKHUE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICJOBAHMS MPU3HAKOB, YCTaHOBJICHHBIE I'. MeHenem.
MoHorubpuHOe CKpellrMBaHue. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOIO
nokoyieHusa. I[lpaBuno JOMUHHpPOBaHUA. 3aKOH pACHICIUIEHHS MPU3HAKOB.
['unioresa ynctoTel raMet. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemuBaHHWE. 3aKOH  HE3aBHCHMOTO  HACJCAOBAHHS
npu3HakoB.  lluTOoreHeTMYEeCKHMe  OCHOBBI ~ JAUTHOPUJIHOTO  CKpEIIUBAHUS.
AHanu3upyrolee ckpenpanue. Mcnonb30BaHUEe aHATM3UPYIOUIETO CKPEIMBAHUS
JUJIs1 OTIPENIeSICHHsI TEHOTUIIa OCOOHU.

CueruieHHOe  HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLICIUICHHOMY HaCJICOBAaHUIO TeHOB. HapylieHue cuernieHus reHOB B pe3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



['eHeTnka moma. XpOMOCOMHOE OIpPENEICHUE MoJa. AyTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['OoMOraMeTHele W TreTeporameTHble oOpraHnu3mbl. HacnenoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUBI M3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Posp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MoAU(UKAIIMOHHOW U3MEHYMBOCTU. BapualiMoHHBIA psijl U BapuallMOHHAs! KPUBasl.
Hopma peakuuu mnpusHaka. KolM4eCTBEHHBIE M KAYECTBEHHBIC NMPU3HAKH U UX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBennas, Wi reHOTHNHYECKas, W3MEHYMBOCTh. KomMOMHATHBHAas
W3MEHYMBOCTh. Meio3 W TMOJOBOM Tpolecc — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. MyTallmoHHas U3MeHYUBOCTh. Knaccudukanus MyTaiuid: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHble (akTophl.
3aKOH r'OMOJIOTMYECKHX PSAOB B HAaclIeACTBEHHOM n3menunBoctu H. Y. Basuiiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka uyenoBeka. Kapuorun dvenoBeka. OCHOBHbIE METOABI TEHETUKH
YEeJIOBEKA: TCHEAIOTHYECKHM, OJIU3HEIIOBBIN, [IMTOTCHETHUECKHM, OMOXUMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemenHoe ONIPENICIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCIIE C IIOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00JieBaHMsI 4YeJIOBEKA: T€HHBIE OOJE3HH,
00JIE3HU C HACIEACTBEHHOUN MPepacloIoKeHHOCThI0, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue W reHepaTuBHble MyTanud. CTBONOBBIE KIETKU. [IpuHUANBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, TPO(DHIAKTUKY M JICUCHUS TeHETHUCCKUX
Oose3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAUIIMHCKON
TE€HETUKHU B MPEJAOTBPAIEHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHU YEIOBEKa.

JdemoncTpanumn:

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

Tabmuubt u  cxemMbl:  «MOHOTHMOpUIHOE  CKpEHIMBAaHUE U €TI0
UTOTCHETUYECKAasE OCHOBAa», «3aKOH PAaCIICIUIEHUS W €ro ILMUTOT€HETHYECKast
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpeUIMBaHHEY,
«uTomoruyeckue OCHOBBI JTUTUOPUAHOTO CKpEILLUBAHUSAY, «Meios,
«B3aumoaencTBUEe aJUIENbHBIX TI'E€HOBY», «l'€HeTndeckue KapTbl PpPACTEHHU,
KUBOTHBIX M 4YeloBeka», «l'eHeTnka moia», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLHEIUIEHHOTO C ToinomM», «KapuoTumel dYenoBEeKa W KUBOTHBIX», «Buabl
U3MEHUYHUBOCTHY», «MoaudukamoHHas H3MEHYUBOCTHY, «HaciemoBanme pesyc-
dakropay, «I'eHeTrka rpynm KpoBw», « MyTanimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: MOJENIH-aNIUIUKAINK  «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonmnoe poMuHupoBanuey», «JAurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON U MHKpomnpenapar «lpo3zodpuna» (HOpMma, MyTaluu
(bOpMBI KPBUTBEB U OKPACKH Tema), repoapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 5. «M3ydeHue pe3ysibTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEUIUBaHUS Y APO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «3ydeHne Moau(pUKaIMOHHON U3MEHUYNBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPHUBOW.

JlaboparopHas pabota Ne 7. «AHanmu3 myTauuid y apo30(¢uiasl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckas pabdora Ne 2. «CocraBieHME M aHalIU3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBBI O0MOTEXHOJIOTHH.

Ceneknysl Kak HayKa M MPOLECC. 3apOKACHUE CEJEKIUU U JTOMECTHUKALIHS.
VYuyenue H. W. BaBwioBa 0 1eHTpax TMPOUCXOXKICHUS M MHOTI000pa3us
KYJbTYPHBIX pAacTeHHMH. LIEHTpBI MPOMCXOKIAEHUS IOMAIIHUX XUBOTHBIX. CoOpT,
IIOPOJIa, ITaAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCOBbI U MHANBUAYAIbHBIN OTOOPHI B
CEJIEKUMN pacTeHUM U KUBOTHBIX. OneHka 3KcTepbepa. bBiM3KopoaCTBEHHOE
cKkpemyBaHue — HHOpuauHr. Ywucras nuHUs. CKpellMBaHWE YHMCTBIX JIMHHI.
['ereposuc, unu rudbpuanas cuna. HepojacTBeHHOE cKpeluBaHUE — ayTOpPUIUHT.
Otnanénnast tuOpummsamusa ©u e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MOJYyYECHUE TIOJIUILIONJOB. JIOCTHIKEHUA CEJIEKIIMU PACTEHHM, >KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buorexHosmoruss Kak oTpacib NPOM3BOJACTBA. ['€HHas WH)KEHepus. OTaribl
co3ganusi pexomOuHaHTHOM JIHK wm TpaHcrenHsix opranu3moB. Kierounas
nHKeHepus. KiletouHble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KiioHupoBaHWe BBICOKONPOAYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

KOJIOTHYECKHE 5 STUYECKHUE pOOJIEMBL. I'MO -  reHeTH4ecku
MOAU(DUIIIPOBAHHBIE OPTraHU3MBI.
JlemoHCcTpanuu:

[loptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: kapta «lleHTpHl TPOUCXOXKIEHUS W MHOTrooOpasus
KYJbTYPHBIX pacTeHui», «llopoasl noMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtaanéHnas rudbpunuzanus», «Padborsl akanemuka M. @. MBanoBay,
«lonmumnonnusa», «OOBEKTHI OUOTEXHOJOTUMY», «KIleTOUHbIE KYyJIbTYphl U
KJIOHUpOBaHHe», « KOHCTpyHpOBaHUE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAO0B TUKUX (POPM U KYJIbTYpPHBIX
COpTOB pacTteHuil, repoapuit «CenbCKOX035UCTBEHHbBIE PACTEHUS.



JlaGopaTopHble ¥ NpakTHYecKue padoThl:

Okckypeus «OCHOBHBIE METOIBI M JOCTHUKEHHS CEIICKIMU PACTCHUU U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIPHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOPHIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)Y.

11 KUIACC

Tema 1. IBo/rONMOHHASE OHOJIOTHSA.

[IpennochUikn BO3HMKHOBEHHS SBOJIIOLIMOHHOM TEOPHUH. IDBOJOLMOHHAA
Teopusi U €€ MecTo B OMoOJIOTMU. BiMsiHME 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHY U APYTHUX HAYK.

CBuzerenscTBa 3BONIOUMU. [laneoHTONOrMYecKue: MOCIEI0BATEIbHOCTD
MOSIBJICHHS BHJIOB B TMAaJCOHTOJOTUYECKON JIETOMHCH, TEPEXOIHBIE (POPMBIL.
Bbuoreorpaguyeckue: cxoncTBo u paziauuue ¢payH u (aop MaTepUKOB U OCTPOBOB.

DOMOpPHONIOTHYECKHUE: CXOACTBA W pas3inyusi SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBPHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYyTEed y BCEX
OpraHU3MOB.

OpomonmoHHas Teopuss Y. [lapBuna. IIpeanocbuiky  BO3HUKHOBEHMS
napBUHU3MA. JIBMKYIIME CWJIBI SBOJIONMM BUIIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXKEHUE MPU OTPAaHUYEHHOCTU PECYPCOB, HEONpeNenEHHAasT MU3MEHUYUBOCTD,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOJOKEHHUSL.

MukposBomonus. [Tomynsiuus kak eAMHULA BUAA U 3BOJIIOLUU.

JBwxymue cuibl ((hakTopbl) SBOJIONWU BUIOB B MpUpOJe. MyTallMOHHBIHI
IpoIecC M KOMOWHATHUBHAS HM3MEHYMBOCThH. [lomymnsimoHHbIE BOJHBI M Apend
reHoB. M301us 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBistomui ¢Gaktop HBoonuU. DopMeI
€CTECTBEHHOI'0 0TOOpAa.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boionuu. I[Ipumepsl
MIPUCTIOCOOICHUN y OpraHu3MOB. ApoMopG 036l U UANO-aIANITAIIH.

Bun wu BumooOpazoBanume. Kpurepum Buma. OcHOBHBIE — (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

Maxkpospomtorsi.  Dopmbl  3BOMIOLMM:  (pUIIETHYECKas, JAUBEPreHTHAs,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 9BOTIOIUH.

[TpoucxoxeHne OT HecHelUalIU3UpPOBAHHBIX MpeAakoB. [Iporpeccupyromas
crienran3anus. ATanTUBHAs paanalusl.

JdemoncTpanumu:



IToptpetsi: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromnep, A. H. Ceepuos.

Tabmuie! u cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbOBI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOp», «MHOroodpasue copToB pacTeHUID,
«MHoroobpasue  mopon  KUBOTHBIX»,  «llomymsmuu»,  «MyTanmoHHas
U3MEHUYUBOCTE», «Apomopdo3b», «Manoagantanum», «OOwmas aereHepanus,
«/IBmxymue cuibel 3omonnny, «Kaprta-cxema wMapuipyra nyrtemectBus Y.
Hapsuna», «boppba 3a cymecTBoBaHHe», «lIpHcrnocoOIEeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHUE, « IKOJIOTUUECKOE BUI000PA30BAHUE.

OOopyoBaHHe: KOJUIEKIUMS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH,
HaOOp TUIOAOB M ceMsH, KoJuleKius «lIpuMepsl 3alIMTHBIX MPUCTOCOOIICHUN Y
KUBOTHBIX», MOJAENb «OCHOBHBIC HANpPAaBIICHUS 3BOJIONUN», O0BEMHAs MOMAEIH
«CTpOoeHHE roJIOBHOTO MO3ra IIO3BOHOUYHBIX).

buoreorpaduyeckas kapra Mupa, KoJUIeKIUS «DOpPMbI COXPaHHOCTH
MCKOMAEMBIX JKMBOTHBIX M pacTeHun», Moxaenb ammmmkanusa «llepekpéct
XpPOMOCOMY, BIaKHBIE IIpernapatsl «Pa3BuTue HaceKOMOro», «PazBurue mArymkm»,
MuKpornpenapar «Jlpo3zodpuna» (Hopma, myTtanuud GOpMbl KPBUIBEB U OKPACKHU
Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopuass padora Ne 1. «CpaBHEeHHE BHIIOB 1O MOp(dojgorndeckomy
KPUTEPUIOY.

JlaboparopHast pabora Ne 2. «OnucaHue npuCIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3sBUTHE )KU3HHM Ha 3emie.

Jlonay4Hble IIPEACTABICHHUS O 3apOXIACHUM XKWU3HU. HaydHble TuUIoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emse: aOuOoreHes M naHcnepMus. XHUMHYECKas
3BOJIIOLIUA. AOHMOTEHHBIN CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHUYECKUX.
DKCHEPUMEHTATIBHOE MOATBEPKACHUE XUMUYECKOMN 3BOMONMU. HavanbHbie 3Tansl
ounonornueckoit »omonuu. ['unoreza PHK-mupa. dopmupoBanne memOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKIETKU. [lepBple KIETKM M HMX DBOJIIOLUA.
@opMHUPOBAHUE OCHOBHBIX TPy KUBBIX OPTraHU3MOB.

PasBurne xu3Hu Ha 3emiie mo spam u nepuonaM. Karapxeil. Apxeickas u
nmporepo3oiickas dpbl. Ilaneo3oiickas 3pa ®w €€ TepUOABl: KEMOPHICKHUH,
OPZIOBUKCKUM, CUITYPUNCKHAN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Meso30iicKas 3pa U €€ NepUuoIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickass »pa U €€ TIepuoJbl: MAJICOTCHOBBIN, HEOrC€HOBBIM,
AHTPOIIOT€HOBBIN.



XapakTepucTuKa KJIuMara U TeoJIOTMYEeCKUX IporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMM PACTHTEIBHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl u
XKUBOTHBIX. [losIBII€HME, paclBET ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YeCcKOro Mupa Kak OTpakeHHe »3Boiatounud. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPIraHU3MOB.

OBoIIOIKA YeNOBEKAa. AHTPONOJIOTHUS KaK Hayka. Pa3BuTre nmpeacTaBieHn o
IPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHus aHrponoreHe3a. CxonactBa u
paznuyus 4es0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEeIIOBEKA.

HBwxymme  cunbl  (dakrtopsl) — aHTponoreHeza.  HacnencrBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBIH OTOOp. OOIecTBeHHBI 00pa3  KU3HHU,
U3TrOTOBIIEHUE OPYAUN TpyAa, MBILICHHUE, PEYb.

OCHOBHBIE CTA/IMH U BETBU 3BOJIIOI[UU YEJIOBEKA: aBCTPAIIONUTEKH, YeloBek
yMenbl, YemoBek mpAMOXomdamui, YermoBek HeaHAepTanbCckui, Yenosek
pazymHblii. Haxonku HCKONaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue pacel. OCHOBHbIE  OOJBIIME  pachl:  €BPOICOHIHAS
(eBpasmiickasi),  Herpo-aBCTpaJiouJiHas  (dKBaTOpualbHAas),  MOHTOJOUIHAsS
(a3matcko-amepukaHckas).  YepTbl  IPUCIIOCOONIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEYECKUX PAC K YCIOBUSAM CYLIECTBOBaHUA. EAMHCTBO YEIOBEYECKUX pac.
Kputuka pacusma.

JdemoncTpanumn:

[Toptpets: ®@. Pemu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. HOpu, Y.
JlapBuH.

Tabmunpl u cxembl: «Bo3HukHoBeHHe CoiHEUHON cucteMbl», «Pa3zBurue
opraHu4eckoro mmupa», «PacturenbHas Kietkay, «KuBOTHasg  KJIeTKay,
«IIpokapuornueckas kieTka», «CoBpeMEHHas CUCTEMa OpPraHMYEeCKOro MHPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKa M 4YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJIOTMYECKUX  HAaxXOJOK  IPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «lpeBHenmme roan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeYecKue paco».

O6opynoBaHue: mysiku  «lIpoucxoxknenue — yemoBeka» — (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOINA, HEaHAEPTaIblla, KPOMaHbOHIIA), CJIENKU WU
U300paKeHHUsI KaMEHHBIX OpYIUN NEepBOOBITHOTO uYeloBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebna), TEOXpPOHOJOTHYECKas TaOnuia, KOJUIeKus «Dopmbl
COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[Tpaktnueckas padora Ne 1. «M3ydueHHne MCKOMAaeMbIX OCTaTKOB PAacTEHUUN U
YKUBOTHBIX B KOJUICKLIUSX).



DKCKypcusi «IDBONIOLUS OpraHMYEcKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranuzMsbl 4 OKpYy:Kalas cpeaa.

OKOJIOTHSI KaK HayKa. 3a/laud U pa3feibl 3KOJOTHHA. MeTObl SKOJIOTUYECKUX
MCCJIEIOBAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHHS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonorudeckne ¢akrtopel. Kraccubpukanusa dsKxomorudeckux (aKkTOpoOB:
abuoTHueckue, OMOTUYECKHME U AaHTPONOreHHblE. JlelCTBHE HKOJIOIMYECKUX
(akTOpOB Ha OPraHU3MBbI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEPATYPA, BIAKHOCTh. DOTONEPUOAHU3M.
[IpucniocoOnennst  OpraHU3MOB K  JCHCTBHIO  aOWOTHYECKHX  (aKTOPOB.
buosmornueckne puTMsl.

buoTtnueckue gakropel. Buabl OMoTHYECKUX B3aUMOIEUCTBUIM: KOHKYpPEHIUS,
XMIHUYECTBO, cuMOM03 u ero (opmsl. [lapazutusm, koomepaius, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHe OMOTUYECKHX B3aMMOJICHCTBUU [JIsl CYLIECTBOBAaHHS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTepUCTUKH mnonyisiquud. OCHOBHBIE — ITOKa3aTElH
NOMYJSILUNA: YHUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. J[mHaMuka 4uCIeHHOCTH MOMYJISILUU U €€ peryssuus.

JdemoncTpanumn:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «IIpupoansie 30HbI 3emin», «Cpeabl oOUTaHUS
OpranusMoB», «@oronepuoausm», «llomynsaunm», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTH NOMyJSIiK UHQY30pun-Ty penbkm», «[lumessie nenm».

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Jlabopatophnas pabora Ne 3. «Mopdomornueckre 0COOEHHOCTH PacTeHUM U3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHnas padora Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTudeckas padora Ne 2. «IlocuéT MIOTHOCTH MOIMYJISIIMN Pa3HBIX BHIOB
pacTeHUn».

Tema 4. CooOecTBa ¥ 3K0JI0rH4ecKre CUCTEMBI.

Coo0miectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BHIOBaf,
IPOCTPAaHCTBEHHAs, Tpoduueckass (mumenas). Buaesl-nomuHanTel. CBsi3u B
ouoneHose.

Okojorudeckue cucreMbsl (skocuctembl). [lonsitue 006 »sKocucremMe U
ouoreoneHoze. @OYHKIMOHAIbHbIE KOMIOHEHTBl 3KOCHCTEMBI: IPOIYLICHTHI,



KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIECTB U MOTOK 3HEPTHH B DKOCUCTEME.
Tpoduueckue (muILEeBbIE) YPOBHH SKOcCHCTeMbl. IlumieBble menu u CeTu.
OCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: Ouomacca, MPOAYKIHUA. DKOJIOTUYECKHUE
OUPaMUIBL:  MPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. (CBOHCTBAa 3KOCHUCTEM:
YCTOMUYMBOCTB, CAMOPETyJIsALysl, pa3Butue. CyKIeccHus.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO
WJIM [IMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
Bbuonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3noobOpaszue kak ¢akTop yCTOMYMBOCTH HKocucTeM. CoxpaHeHue
OMOJIOrHUECcKOTo pa3sHOOOpa3us Ha 3eMIle.

Yuenne B. U. Bepuanckoro o 6mocdepe. I'paHuibl, coctaB U CTpyKTypa
onocheprr. Kuoe BemecTBo u ero ¢yHkmuH. OcoOeHHOCTH Omochepsl Kak
rno0anbHOW 3KOcHCTeMBl. JlMHaMuyeckoe paBHOBecMe€ U oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXMMHUYECKUE [UKIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiin. AHTPOIIOTEHHbIE U3MEHEHUs B Orocgepe.
['mo0anbHbIE SKOJIOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHMe IPUPOABI " YeJIOBEYECTBA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBA yCTOMYMBOCTU Onochepbl. OCHOBa pallMOHATBHOTO
YOPABJICHUS NPUPOAHBIMU pECypcaMH M HX HUCHOJIb30BaHue. JlocTHkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JdemoncTpanumu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumer n cxemsl: «[lumesbie nenm», «bUOLEHO3: COCTaB M CTPYKTypay,
«IIpupognsie coobmectBa», «lenun mnuTaHusy», «IKOJOrMUEcKas MOHpaMUIay,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOIUCTBEHHOIO Jieca», « IKOCUCTEMA
XBOWHOro  neca», «buoneHo3z Bomoéma», «ArpoueHo3», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JECUCTBHS HAa MNpUpPOAY», «BaxkHeWMne HMCTOYHHKHU
3arpsi3HEHHs BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelIas cocTaBIsronIas
ouocheps», «DakTopsl nerpaganuu nousy», «llapHukoBbiil 3¢ dexT», «PakTopsbl
PaIMOaKTUBHOTO 3arpsi3HeHust Ouocdepw», «OOmas crTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIE».

Oo6opynoBanue: Mojenb-anmiauKanus «TunuuHble OUOIIEHO3b», Trepbapuit
«PacturenbHble coobuiecTBay, Koyekuuu «buonenos», « Bpeaurenu BakHenmmx
CEJIbCKOXO03UCTBEHHBIX KYJIBTYp», FepOapuu U KOJUIEKIIUU PACTEHUHN U )KUBOTHBIX,
NpUHAJICKAIINE K Pa3HbIM HKOJOTMYECKMM TIpylaM oaHoro Buaa, KpacHas



kaura Poccuiickoit deneparnuu, n3o0paxeHusi OXpaHsIEMbIX BUJOB pAacTEHUU U
KUBOTHBIX.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [IPOI'PAMMBI 110
bNOJIOTMKM HA  BbA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacio ®I'OC COQO, ycraHaBnmuBarOTCsl TpeOOBaHHUS K pe3yJibTaTaM
OCBOCHHMS  OOYyYalOIMMHUCS TPOTpaMM  CpPEAHETro  o0mero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTUYHOCTHBIX pE3yJlbTaTOB OCBOCHUS mpeameTa «bhosorus»
BBIICIICHBI CIICAYIOIINE COCTABJISIONINMEG: OCO3HAHUE OOYYAIOIIMMHUCS POCCHUICKOMN
rPaXXJaHCKOW UJCHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOIPEICNICHUI0, HalM4Me MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHHM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPAJAMIMI pa3BUTHUSA OHOJIOTHYECKOTO
3HAaHMSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATENbHOCTH II€HHOCTHO-CMBICITIOBBIMM YCTAHOBKAMU, TMPHUCYIIMMHA CHUCTEME
OMOJOTHYECKOro  0Opa30BaHMsI, HAJUYHE HSKOJOTUYECKOrOo IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUThH 1IEJIM U CTPOUTD KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMera «buosorus» gocTUrarorcs B
€AMHCTBE YYEOHOM ¥ BOCHUTATEIBbHOW JEATEIBHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMUA B OOIIECTBE MpPaBWJIAMH U HOpPMaMu
MOBEJCHUS U CIOCOOCTBYIOT IIpolleccaM CaMOIO3HAHUSA, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHs, Pa3BUTHUS BHYTPEHHEW TMO3WLHMM JIMYHOCTH, MATPUOTU3MA,
YBXKEHHUS K 3aKOHY M NPABOIOPSIKY, YEIOBEKY TPyAa W CTapIIEMy ITOKOJICHUIO,
B3aMMHOI'0 YBa)XECHHUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYpHOMY HAcCleAU0 U
TPaJULMsIM MHOTOHAIlMOHAIBHOTO Hapona Poccuiickon @enepauuu, npupone u
OKPYKaroUIEH cpere.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS y4yeOHOro mnpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYarOIIUXCsl PYyKOBOJICTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBa, pPACHIUPEHHE KU3HEHHOTO
OIbITA M ONbITA ACATEIBHOCTA B MPOILIECCE pPEaTr3alli OCHOBHBIX HAIPABICHHMN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIUU 00YyYaIOIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MESATEIBHOCTH IMIPU CO3/IaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEIbHBIX 3a/1ay, BHIMOJIHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEIEIATh COOCTBEHHYIO TIO3WIMIO TI0O OTHOIICHHWIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€

YMEHHE YUHUTHIBaTh B CBOUX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C pa3HBIMU YOEKIEHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOI'O BBIMOJHECHUS
y49eOHBIX, TI03HABATEIBHBIX U HCCICIOBATEIbCKUX 3a7ad, YBAXKHTEIHHOTO
OTHOIIIEHUSI K MHEHUIO ONIOHEHTOB IMpU OOCYXJICHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IpakAaHCKOW UACHTUYHOCTH, MATPUOTU3MA,
YBaKEHHS K CBOEMY HapOAY, YyBCTBAa OTBETCTBEHHOCTH Iepeni PonnHOM, ropanoctu
3a CBOM Kpai, cCBOWO PoauHy, CBOM fA3bIK M KYJbTYypy, MPOIUIOE W HACTOSAIIEE
MHOT'OHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACIEIUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILIEHUBATh BKJIAJ, POCCUMCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OHWOJIOTUM, TOHWMAHUS 3HAYEHUs OWOJIOTUM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIYK€HHMIO U 3amurte OrTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJIUTEIISAM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOIO MPHUHATUS UEHHOCTEW CEMEWHOM JKU3HU B COOTBETCTBHH C
TpaguuuaMu Hapos1oB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECCTBEHHBIX OTHOIICHHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOU MIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUECKOU JIMUHOCTH;

5) ¢pu3znyeckoro BoCHHUTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO (0J1ArONOJyYHsI:

MOHMMAHUE U pealu3alus 370pOBOr0 U 0Oe30macHoro ooOpaza KU3HU
(3mopoBOE€  TUTaHWE, COONIOACHWE THUTHCHHYCCKUX TIpaBUI W HOPM,
cOTaHCUPOBAHHBIN pPEKUM 3aHATHH W OTHABIXa, perysipHas (u3udecKas
aKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHS K
coOCTBEHHOMY (DHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TIPaBWJ HWHIAUBUIYAIBHOTO H  KOJUIGKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TIOCIICJACTBUNA W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0OHE;

FOTOBHOCTh K AKTHBHOM JIESITEIbHOCTH TEXHOJOTMYECKOM M COLUAIBHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

UHTEpEC K pa3iudHbiM chepaM MpoPecCHOHATILHON ACATEIbHOCTU, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U Pealrn30BHIBATH
COOCTBEHHbIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O M CaMOOOpa3oBaHUIO Ha
MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

DKOJIOTHYECKH I1eJIECO00pa3HOe OTHOIICHUE K TMPHUPOJC KaK HCTOYHHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHSI OJKOJOTMYECKOW KYJIbTYphl: TPHOOPETEHHE OIbITa
IUTAHUPOBAHMS TOCTYMIKOB W OICHKA WX BO3MOXHBIX TIOCICACTBHMA TS
OKPYXKaIOLIEH Cpebl;

OCO3HaHHE TN00AJIBHOTO XapaKTepa JKOJOTHYECKHX MpoOsieM W MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJB30BaTh NPHOOpETaeMble NPU HW3YYEHUU OUOIOTUU
3HaHWSI W YMEHUSA TPHU PEHICHWH TMpoOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COOMIOZCHUE  TpaBWI  TOBEICHUS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAHEHHWE pPABHOBECHUS B DJKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OHoCchepsI);



AKTUBHOE HENPUATHE JICWCTBUM, MPUHOCIIIMX BpEJ  OKPYKAIOLIECH
IPUPOJHON Cpejie, YMEHHE MPOTHO3HPOBATh HEOIATOMPHITHBIE IKOJIOTHUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBpaIIaTh UX;

HAJIMYME Pa3BUTOrO SKOJOTMYECKOTO MBIIICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTUYECKOM HaIlPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCSA MMM B IIO3HABATEIBbHOM, KOMMYHHKATHBHOM M COLMAIIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN NEATETbHOCTH 3KOJOTMYECKOU
HaITPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH W OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUDE;

COBEPILEHCTBOBAHUE SA3BIKOBOM M YHUTATENIbCKOW KYJIbTYpbl Kak CpeacTBa
B3aUMOJICUCTBUS MEXKY JIFOAbBMU U TIO3HAHUS MUPA;

NOHMMaHuE crneunuKky OHOJOTMM KaK HayKd, OCO3HAaHHUA €€ poiu B
(GOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOTO MBILUICHUS, CO3JIaHUU IEJIOCTHOTO
NPEACTABICHUS] 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPHUPOIbI, YEIOBEKA U
oOuiecTBa, B TO3HAHWU TPUPOIHBIX 3aKOHOMEPHOCTEM U pelIeHHH MpodieM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAUYMMOCTH OHOJIOTUH [JIsi COBPEMEHHOW IUBUIIM3AIUU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX  pelaTh  PecypcHble  MPOOJIEMBI  Pa3BUTHS
4eJI0BEUECTBa, MOUCKA MyTeH BbIXOJA U3 TJI00ATbHBIX 3KOJOTHYECKUX MPOoOJIeM U
oOecrieueHus  mepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PalMOHAJIbHOMY
MCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IOJIYYEHUU OHOJIOTMYECKUX 3HAHUN B LEJAX
NOBBIIIEHUSI OOIIeW KYyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KakK
COCTAaBHOHM 4YacTH (PYHKIIMOHAIBHON TpaMOTHOCTH oOydaromuxcs, GopmMupyemon
IIPU U3yYEHUH OUOJIOTHH;

NOHUMAaHUE CYUIHOCTH METOJOB MO3HAHHUSA, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJIb30BaTh IIOJy4yaeMble 3HAHUS [UIs aHaluu3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIEro MHpa U IMPOUCXOIAIINX B HEM M3MEHEHMIH,
yMEHHE JeNaTh OOOCHOBaHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHns npodyieM B pealibHbIX )KU3HEHHBIX CUTYaIHsIX;

OCO3HaHUE ILIEHHOCTH HAay4YHOW JESATEIbHOCTH, I'OTOBHOCTH OCYLIECTBISATH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHIMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHMI0, K AKTHBHOMY IOJYYCHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C JKU3HECHHBIMH ITOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3ysbTaThl OCBOEHUsI ydeOHoro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YUMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHITHS, OTPaXKAIOIIUe
LEJIOCTHOCTh HAyYHOH KapTHHBI MHpa M CHEeUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBICHUE, MPOILIECC,
CUCTEMa, HayuYHbII (pakT, IPUHLHII, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
UCCJIEIOBAHUE,  HAOJIOJIEHHE,  U3MEpPEHHEe, ODKCIEPUMEHT U  APYIHx),
yHUBEpCalbHble Yy4uyeOHbIE JCHCTBUSA (MO3HABaTEIbHbIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH W  COLMAJbHOM KOMIETEHIIMM OOYYaloluXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS W yHHUBEpCalbHBbIE Y4YeOHbIE JIEUCTBUSA B
ITO3HABATEJIbHOM U COLMAJILHOM ITPAKTHUKE.

MertanpenmeTHble pe3ybTaTbl OCBOEHHUS IPOrpaMMbl CpPEAHEro OOILEero
00pa30BaHUsl TOJKHBI OTPAXkKaTh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
AefiCTBUSIMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSITENIBHO  (pOpMYJIMpOBaTP M aKTyaJu3UpoBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPHUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanmM3a, CUHTE3a, CpaBHEHUS, KilaccupuKkanuu, 0000IEeHNs), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATHI (BBIAECIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C APYTUMHU MOHITHUIIMHU);

ONpENENATh LENN JEITEIIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUM HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCTIOJB30BaTh OMOJIOTHYECKHUE MOHATHS Al 00BbsiCHEHUS (aKTOB U SIBJICHHIMA
YKABOW NPUPOJIBL;

CTPOUTH JIOTMUECKHUE pacCyKIeHUs (MHAYKTUBHBIC, JEIyKTHUBHBIEC, I10
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B PacCMATPUBAEMBIX
SBIICHUSX, (DOPMYIUPOBATH BHIBOABI M 3aKIIOUCHHS,;

IPUMEHSTh CXEMHO-MOJEJIbHbIE cpeactBa IS IIpEICTaBIICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOLIECHUH B U3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TakK€  MPOTUBOPEUMHA  pa3sHOro0  poja,  BBISBIEHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAH PEUICHHS] MPOOJIEMBbI ¢ Y4ETOM aHaIM3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKU TOCIIEICTBUN ACSITEIbHOCTH;

KOODAMHHUPOBATh M  BBIMOJNHATH pabOTy B  YCIOBUSX  PEATbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE TTPU PEUICHUH KU3HEHHBIX MTPOOJIeM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIa/IETh HaBBIKAMH Y4EOHO-HCCIEA0BATEIBCKON M MPOCKTHOM JNESTEIbHOCTH,
HaBBIKAMHU  paspelieHuss mpobieM, CIHOCOOHOCThIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY MTOMCKY METOOB PEIICHUS MPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MTO3HAHMS;

UCIIOJb30BaTh pPa3jIMyYHblEe BUJbl JEATEIBHOCTU [0 IOJIYYEHHIO HOBOIO
3HaHUS, €ro HWHTEpIpeTany, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Y4EOHBIX
CUTYaIlUsAX, B TOM YHUCIIE TP CO3JaHIH YICOHBIX U COLMATBHBIX TPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUICHHS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh U (POpPMYJIMpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHON
JESITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh MIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJHU3WpOBaTh 3ajaudy,
BBIJIBUTATh TUIOTE3y €€ pPEIICHHs, HAaXOAUTh apryMEHTHI JJisl JI0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHS 3aJadyd  Pe3yJbTaThl,
KPUTHUECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN IMOMCK IMEpPeHOca CPEICTB M CIOCcO00B
JEeHUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yYMETh MEPEHOCUTh 3HAHMUS B TMO3HABATEIHHYIO M MPAKTUYECKYIO 00JIacTH
KU3HEIESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJEU, MpeaaraTb OPUTHHAIBHBIC MOAXONbI M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHKAX MH(MOpMAIH (TEKCTe yueOHOTO
nocoOusi, Hay4YHO-IOMYJISIPHOM JuTepaType, OMOJOrMYECKUX CJIOBapsAX U
CIpaBOYHHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHeTe), aHaIM3UPOBATH



UH(OPMAIUIO PA3TMYHBIX BUJIOB U (JOPM IPE/ICTABICHUS, KPUTUUECKU OLICHUBATH
e€ IOCTOBEPHOCTh U HEITPOTHBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3alPOCHl U MPUMEHATH Pa3IUIHBIC METOABI TP TOWCKE H
oTOope Ouosiormueckorl nHPopManuu, HeOOXOAUMON JUIsl BBIMOTHEHUS! Y4EeOHBIX
3aj1ay;

MpUOOPETaTh OMBIT HCIIONB30BAHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO WCITOJIb30BAHUS Pa3TMIHbIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BBIOMpPAaTh  ONTUMAJBHYIO  (QOpMYy  TpEACTABICHUS
ouosnornyeckoi nHdopmanuu (Cxembl, rpaQuKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH
H pyToe);

WCIIOJI30BaTh HAYYHBIA SI3BIK B KAaueCTBE CPEICTBA MpU paboTe C
Owonornyeckolt WHPOpMANKMEH: MPUMEHITh XUMHUYECKHE, (U3UICCKUE U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (OpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U NPEOOpa3oBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAcCloO3HaBaHWS W 3alUThl  WHOOpMaIH,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAITMH BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCYKIaeMod TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHHUS OTHOCUTEIHHO BBIMOJHEHUS MpeJiaraeMomn
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3MIIMKM JIPYTUX YYACTHUKOB
JIAaJIora Uik TUCKYCCHUH);

pacmo3HaBaTh HEBEepOaNbHBIC CpPEACTBA OOIIECHUS, IMOHUMATh 3HAYCHUC
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYallU,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMH CIIOCOOAMHU OOIICHUS W B3aMMOJICHUCTBHS, MOHUMATh
HaMEpEHUS IPYTUX JIIOJICH, TIPOSBIIATh YBAKUTEIHLHOE OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU popMe hopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHMMAaTh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHANBUIYATLHON
paboThI TIPU PEIICHUH OMOJOTUYECKOM MPOOIEeMbI, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJICHCTBUS NIPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JCHCTBUU C YYETOM OOLIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTUBA;



IPUHUMATh  LE€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh JCWUCTBUS IO €€ TOCTHKEHUIO: COCTAaBIIATh IUIAH JICVUCTBUM,
pacmpenenarTb poiad C y4€TOM MHEHUH YYacTHHMKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHUKA KOMaHIBI B
oOIIHii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeularaTtb HOBBIE IPOEKTHI, OLICHUBATH HJAEH C TMO3ULUUNA HOBU3HBI,
OPUTHHAIIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IIO3UTHBHOE CTPATETMYECKOE IOBEIACHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBJ1aieHNe YHMBEPCAIbHBIMH PEryJsTUBHBIMU ACHCTBUSIMM:

1) camoopranusauus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS I BBISBICHUS MpPOOJIEM M HX
pEIlIECHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYyNKAaX IO OTHOUIEHWIO K KHBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTEJIbHO COCTaBJATh IUIAH pELIEHUS MpoOJIeMbl €  YYETOM
UMEIOIIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAITOYTCHHII;,

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

paciupsaTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieNiaTh OCO3HAHHBIA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIMPOKOW JpPYAMLIMUA B
pasHbIX 00JacTSIX 3HAHWH, TMOCTOSHHO TOBBINIATH CBOW 00pa3OBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJa/JIeTh  HaBBIKAMU  [IO3HABAaTEIbHOW  peIeKCHH  KaK  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM, HCIHOJIb30BaTh MPUEMBI pediieKCUU s OLUEHKU CHUTYyalluH, BbIOOpa
BEPHOI'O PELLCHUS;

YMEThb OLICHUBAThb PUCKU WU CBOEBPEMEHHO IMPUHUMATh PEIICHUA MO0 HUX
CHIKEHHIO;



IIPUHUMATh MOTHUBBI M apryMEHTBbl JpPYyI'MX IPU AaHaJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

3) npuHsATHE ce0s1 M APYIrHUX:

IPUHUMATh ceOs, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apryMEHTbl JpPYyIMX IPHU AaHaJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJI0BEKA.

NPEAMETHBIE PE3YJBbTATBI

[TpenmeTrHble pe3ynbTaThl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupudeckue ais yueoHoro npeamera «bruomorus»
HAy4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUI MO OCBOCHHUIO, MHTEPIIPETAIMH U
peoOpa30BaHUIO0 3HAHUM, BUJbI JEATEIBHOCTU IO MOJIYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3IUYHbIX YYEOHBIX CHUTyalUsiX, a TaKKE B peallbHbIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouojorueil. B mporpamme mnpenmMerHbie
Pe3yNbTaThI MPEACTABICHBI IO TOaM 00yUYEHHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUSI yueOHoro npenmera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUM O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOI'O
3HAHHUSA €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U
3apyO€KHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTMM, (DYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3374,

YMEHHE DPACKpPbIBAaTh COAEpX aHUE OMOJOTMYECKHMX TEPMUHOB M MOHSTHM:
KU3Hb, KJIETKA, OpraHm3M, MeTa0onm3M (0OMEH BEIIECTB W TpeBpallcHUe
SHEPruu), rOMEeOocTa3 (CaMOpPEeryJislus), ypOBHEBAsT OpraHu3alis KUBBIX CHUCTEM,
CaMOBOCIPOM3BEAECHUE (PEPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3/araTh OMOJOrMYecKHe Teopun (KJIETOYHas, XpPOMOCOMHAs,
MyTallMOHHAs,, UEHTpaJibHAas JOrMa MOJIEKYJsipHOM Ouosorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydyenus (0 LeHTpax MHOrooOpas3us u
MPOUCXOXKJCHUS KyJIbTypHbIX pactenuit H. M. BaBuioBa), onpeaensTh TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJI€Th METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAONIOECHUE U
ONMCAHUE JKUBBIX CHUCTEM, IMPOIECCOB M SIBJICHHM, OpraHu3anusi U MNpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJABWKEHHE  THUIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIy HCCIENyEeMbIMU BEIUYMHAMHU, OOBSICHEHHE IOJTYYEHHbIX



pe3yibTaTOB, HCIIOJNB30BAHHBIX HAay4HBIX IOHATHHA, TEOPUH W 3aKOHOB, YMEHME
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE PU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M IPEBpAILEHUs] SHEPTrUu B KIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO M HOHEPreTHYeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Melo03a,
OIUIOAOTBOPEHUS, PA3MHOKEHHUSA, WHAUBUAYAJbHOTO pa3BUTUSA  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATH MOJTY4YEHHbIE 3HAHMS A1 OObSICHEHUS OHMOJIOIMYECKUX
IIPOLIECCOB W SIBJICHUM, I NPUHATHS MPAKTUYECKUX PEIICHUHA B IOBCEIHEBHOU
KU3HU C IIeNbl0 oOecrieueHus: OEe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKPY’KaIOIIUX JIIOJEH, COOIOCHUSI HOPM I'PaMOTHOT'O MOBEJICHUS B OKpYKarolei
IPUPOTHON cpele, MOHMMAaHWE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKCHUN
COBPEMEHHOU OHoI0ruU 17} OMOTEXHOJIOTUI UL  PalMOHAIBHOIO
IPUPOAOTIOIb30BaHNS;

YMEHUE pellaTh »JJIEMEHTApHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEIIMBAHKME, CLEIJIEHHOE HACIEJOBaHUE, COCTABISATH CXEMBI
MOHOTMOPHUIHOTO CKpEUIUBaHUs JJI MPEJCKa3aHus HACIEAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH JaO0OpPAaTOpHbIE W MpPAaKTUYECKHUE padoThl, COONIOAATH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHEIM 000PYIO0BaHUEM;

YMEHHE KPUTHUECKH OILIEHWBAaTh M HWHTEPIPETHPOBATh HWH(GOPMAIIHIO
OMOJIOTMUECKOTO  COAEpKAaHMsI, BKIIOYAIOUIYI0 IICEBJAOHAy4YHbIE 3HaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeacTBa MaccoBOM MH(pOpMalLUU, HAyYHO-MIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHE AacHeKThl COBPEMEHHBIX HCCIEIOBaHU B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIICHHUS,
000011251 OMONOrMYECKy0 MH(POPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro npenmera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOI'O
3HAHUSA €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U
3apyO€KHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTMM, (DYHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 3a7a4;

YMEHHE pacKpbIBaTh COJEPKaHNE OMOJIOTUYECKUX TEPMUHOB U NOHITHIA: BUJ,
HOMYJSLMSL, TEHO(POH[, HBOJIOLMA, JBWXKYyIIUE CUiIbl ((aKTOpbl) 3BOJIOLHUY,
PUCIIOCOOJICHHOCTh OPraHU3MOB, BHJA000pa30BaHHUE, HKOJOTHYECKUE (PAKTOPBHI,



HPKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, pEIyIEeHThl, IeNU  MUTaHUs,
AKOJIOTHYECKas TpamMua, ONoreoeHos3, onocdepa;

YMEHHE U3Jaratb OHOJIOTUYECKHUE TeOopuu (dBOMOLMOHHAsS Teopus Y.
JlapBUHa, CHHTETUYECKass TEOpHUS DSBOJIOLMHU), 3aKOHbl M 3aKOHOMEpPHOCTHU
(3apogsimieBoro cxoactea K. M. Bbapa, yepenoBanusi riaBHBIX HalpaBiICHUU U
nytei ’Bomoruu A. H. CepeprioBa, yduenust o 6uocdepe B. M. Bepuanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOAAMH HAYyYHOTO MO3HAHUS B OMOJIOTUH: HAOMIOJCHUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLIECCOB M SBJICHUM, OpraHu3alus U INPOBEICHUE
OMOJIOTMUECKOTO  JKCIIEPUMEHTA,  BBIABMKEHHE  TUIOTE3bl,  BBISABIICHUE
3aBHCHUMOCTH MEXIy HCCIEIyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE IMOyYEHHBIX
PE3yNIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHI, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJBI HA OCHOBAHUU TOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBLACIATh CYLIECTBEHHBbIE IPU3HAKU CTPOECHMSI OMOJIOTMYECKUX
OOBEKTOB: BMJIOB, MOMYJSALMM, NPOAYLEHTOB, KOHCYMEHTOB, pEIyLICHTOB,
OMOTEOIIEHO30B W JKOCHCTEM, OCOOCHHOCTH IMPOLIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHA000pa3oBaHUS, MPUCTOCOOIECHHOCTH
OpPraHU3MOB, JEWUCTBUSA DSKOJOTMYECKUX (PAKTOPOB Ha OPraHM3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa HHEPrMM B SKOCUCTEMAX, AHTPOIOICHHBIX H3MEHEHUU B
IKOCHCTEMAax CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKUX
LMKJIOB B Onocdepe;

YMEHHE TPUMEHATH MONTYYCHHbIC 3HAHMS I OOBSICHEHHUS OMOIOTHMYECKUX
MIPOLIECCOB U SIBJICHUM, JJIA MPUHATHS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C 1EeJIbI0 o0ecreueHus: O€30MacCHOCTH CBOErO 3/I0pOBbS U 3/10pPOBbA
OKPYKAIOIINX JIOACH, COONIOICHNS HOPM TPAMOTHOTO MOBEACHHS B OKPY>KaIOIIEH
IPUPOTHON cpele, MOHMMAaHHWE HEOOXOJUMOCTH HCIOJIB30BAHUS JIOCTHXKCHUN
COBPEMEHHOU OMOJIOTHY /1JIsl pallMOHAILHOTO MPUPOOIIOIb30BAHMS;

YMEHHE pellaTh 3JE€MEHTApHble OMOJOTHYECKHE 3aJ1a4M, COCTABISATh CXEMBI
MepeHOCca BEIECTB U PHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBIMOIHATH JaOOpaTOpHbIE W MPAKTUYECKHE padOThI, COOMIOAATH
npaBuiIa mpy paboTe ¢ yaeOHBIM U Ja00PaTOPHBIM 000PYIOBaHUEM;

yMEHUE KPUTHUYECKH OLIGHUBaTh U HWHTEPHPETUPOBATH HHGOPMAIIIIO
OMOJIOTMYECKOTO  COAEpKAaHMsI, BKIIOYAIOUIYI0 IICEBAOHAy4YHbIE€ 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MAacCOBOM MH(pOpMaIUU, HAYYHO-TOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJIOOATbHBIE  DKOJOTHYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCHbMEHHBIE U YCTHBIE COOOIICHHUS,
000011251 OMONOrMYEcKy0 MH(POPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB, I'PAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aeioB U TeM uudposbie
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padoThbl
pecypcsl
bu6mmoreka [IOK
! bronorns kax Hayxa 2 0 0-5 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
2 X 1
WBBIE€ CUCTEMBI M KX OpraHu3aIus 0 0 hitps:/m.cdsoo.rw/ 7416292
. bubmmoreka [JOK
3 XUMHUUYECKUN COCTAaB U CTPOCHUE KIICTKU 8 1 1 hitps://m.cdsoo.ru/ 741292
4 KusHeneaTeapbHOCTh KIETKHA 6 0 0 Bubmaorexa IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3zmHoOXkeHMe U MHANBUAYAIBHOE Pa3BUTHE 5 0 1 bubnmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U NU3MEHYHBOCTD 2 0 15 bubnmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 | 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
8 P 1 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ieJioB U TeM ungpoBbie
Ne /i P Kontpoasnbl | IlpakTudeckn (mudpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsbl
bubmuoreka [JOK
1 0 9 1 1
JBOIIOUHOHHA] OHOTOTHS https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 0 0.5 bubnuoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OPraHH3MBI 1 OKpYKAIOWas Cpeia > 0 ! https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo01iecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 1 0 hitps:/m.cdsoo.ru/7f4 1 cc74
bu6mmoreka [{OK
P 2
> C3CPBHOC BpEMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
K Aara udposbie
Ne i/ Tema ypoka OHTPO.IB IpakTuyec HU3yYeH mop
Bcero HbIE oOpa3oBaTejibHbIE
KHe padoTpl | HA
padoTbI pecypchl
bu6mmoreka [{OK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TPUPOIBI.
) [IpakTryeckas padora Ne 1 1 0 0.5 bubnnorexa [IOK
«/cronp30BaHUE Pa3IMYHBIX METOJIOB IPH ' https://m.edsoo.ru/863e6122
M3Y4YEHUU OMOJIOTUYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MPOLECCH U UX | 0 0 bubnnorexa [JOK
M3y4ECHHUE https://m.edsoo0.ru/863e6564
4 XUMHUYECKUH cOCTaB KJIETKU. Bona 1 0 0 bubmuoreka [JOK
MHHEpAJIbHEIE COJIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 b .C 0 1 0 0
CITICH. T-0CTAB H CTPOCHHE DETIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
6 «M3ydeHne KaTaJIuTUIeCKON aKTUBHOCTH 1 0 0.5 bubmmorexa [TOK
Y ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WIH
KaTasa3bl)»
bu6mmorexa [IOK
7 VYrnesoasl. JI 1 0 0
[VICBOABL SR https://m.edsoo.1u/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 0 0 bubnuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e6d5c¢

I/ICTOpI/IH U MCTOJBI U3Y4YCHUA KIICTKU.

bubmuoreka [JOK

9 0
Kierounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTHast )KuBasg cucTeMa 0
CrpoeHue 3ykapuOTUYECKON KIIETKH.
Jlaboparopnas padota Ne 2 «3yueHue
. bu6mmoreka [{OK
CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX,
11 5 5 9 0.5 https://m.edsoo.ru/863e6ff0
TPUOOB 1 DAKTCPHH HOL MHKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpernapaTax u ux
OITHCAHUE»
bu6mmoreka [IOK
12 06 o 0
MCH BEIICCTS M METabOHSM https://m.edsoo.ru/863e766¢
bu6mmoreka [{OK
13 D . X 0
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
bu6mmoreka [IOK
14 1 00 0
JHepreTniecKui oomen https://m.edsoo.ru/863e7aae
’KuzneHHbIN MK KIeTKU. [lenenue
KJIeTKu. MuTo3. JIJabopaTopnast padora Ne 3
15 «HabmroneHre MuTO3a B KJIIETKAX KOHYHKA 0.5 bubnmorera [TOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakuus MaTpuuHOTO 0 bubnuorexa [JOK
CHUHTE3a https://m.eds00.ru/863e796¢
bu6mmoreka [IOK
17 T —0 0 0
PancIIAIIA HOCHHTES beJika https://m.eds00.ru/863e796¢
bubmuoreka [JOK
18 H — 0
EKJICTOYHBIC ()OPMBI JKU3HH — BUPYCHI hitps://m.cdsoo.ru/863¢7540
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB 0 bubnnoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e

bubmuoreka [JOK

20 Metios 0
https://m.edsoo.ru/863e7f4a
OOpazoBaHue M pa3BUTHE MOJIOBBIX KJICTOK.

21 OmnonotBopenue. Jlaboparopnast pabora 0.5 bubnuorexa [JOK
No 4 «M3yuenune cTpoeHHsI TIOJIOBBIX KIIETOK ' https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MHUKpOIIpenapaTax»

22 NunuBuyanbHOE pa3BUTHE OPTAaHU3MOB 0 bubmorexa HOK

AMBHAY P P https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U 0 bubnnorexa [JOK
U3MEHYMBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTU HACIIEOBaAHUS 0 bubnnorexa [JOK
MIPU3HAKOB. MOHOTMOpUIHOE CKpEIIUBaHHE https://m.edsoo.ru/863e8878

)5 JlurubpuaHoe ckperuBanue. 3aKOH 0 bubnuorexa [JOK
HE3aBUCUMOT'0 HACIIEOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HaclleI0BaHUEe MPU3HAKOB.

Jlaboparopnas padota Ne 5 «3yuenue

26 €3yJIbTaTOB MOHOTHOPHIHOTO U 0.5 bubmorexa HOK
pesy pui ) https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUSA Y IPO30(UIIBI
Ha TOTOBBIX MHUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue npu3HaKkos, 0 bubnuorexa [JOK
CLIEIJIEHHEBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacTteennas
M3MEHYUBOCTH. JIJaboparopnas padota Ne 6.

. bubnuorexa [JOK

28 Nzydenne MoaupUKaIMOHHON 0.5

HU3MCHYHMBOCTH, ITOCTPOCHUC
BapUallMOHHOTO psAla U BapHaHHOHHOﬁ

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

KpHBOD»

HacnencrBenHast U3MEHYHBOCTb.
JlabopaTtopnast pabora Ne 7. «AHanu3

bubmuoreka [JOK

29 1 0.5
MyTalMH y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bubmuoreka [JOK
r 1
30 CHETHIKA HEoBeKa 0 https://m.edsoo0.ru/863e8d78
PesepBHEIi ypok. O000IICHHE 11O TEME
31 «HacyieACTBEHHOCTh U U3BMEHYHUBOCTD 1 0
OpraHU3MOB»
bu6mmoreka [IOK
32 C 1 0
CHICKINIA Kak Hayka H fipotece https://m.edsoo.ru/863¢9214
3 MeTobl M JOCTHXKEHUS CEeTICKIINU | 0 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
bubmuoreka [JOK
34 b 1 0
MOTEXHOJIOTHS KaK OTPacib MPOU3BOACTBA https://m.odsoo.r/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
JlaTa
Kourtpoun uupposeie
Ne i/ Tema ypoka IpakTHyec HU3yYeH
Bcero HBIE oOpa3oBaTesibHbIE
KHe padoTpl | HA
padoTbI pecypchl
bu6mmoreka [IOK
& 1 1
! IBOIMIOLHKS H METOZBI € H3YICHHA 0 https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS PEACTaBICHUN 00 | 0 0 bu6nnoreka [IOK
3BOJIIOLUA https://m.edsoo.1u/863e9570
bu6mmoreka [IOK
M 1 0
3 HIPOIBOTIOLIA 0 https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3JieMeHTapHask eUHUIIA
4 BHJ1a U 3BONMIonMU. JlaGopaTtopHas pabora | 0 0.5 bubnuorexa [JOK
No 1 «CpaBHeHuUE BUIOB TIO ' https://m.edsoo.1u/863e99c6
MOp(}oIOrHuecKkoMy KpUTEPHIO»
JIBrOKyIIMe CUITbI (3JIEMEHTapHBIE bubnmnoreka [JOK
5 1 0 0
(haKTOpHI) SBOTIOLHH https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
E i 1 0 0
6 CTECTBEHHBIT 0TOOP 1 ero (opme! https://m.edsoo.ru/863e9ed0
Pe3ynbTarel 3BOMIOIMK:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora | 0 0.5 bubnuoreka [JOK
Ne 2 «Onucanue npucmnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bu6 K
8 Hamnpanenus u nmyTu Makpo3BOJIIOLIUT 1 0 0 nommoreka 110

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTtumocTs 3BOITIONINAN 0
10 HcTopus xu3Hu Ha 3emiie U METOIbI e€ 0
M3y4YeHUS
1 ['urioressl NpOUCX0XKACHUS )KU3HHA HA 0 bubnuorexa [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie 1o Ipam U 0 bubnmnoreka [IOK
IeproJIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarbl YBOJIIOIUN
ACTUTEJIBHOTO U )KUBOTHOT'O MHPA.
13 pHpaKTquCKas[ pabota Ne 1 «I/IsyII){eHI/Ie 0.5 bubmmorexa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOIIAeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKITHSIX)»
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro 0 bubnmnoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTI0OBeKa (AaHTPOTIOTEHE3) 0 ngg;;f;;gﬁ};@eaczc
16 JBroxymue cuiibl (paxTopsl) 0 bubnnorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIIOLUU YEJIOBEKA 0
18 UYenoseyeckue pacel U IPUPOIHBIE 0 bubnuoreka [JOK
ajarTaly YyeJaoBeKa https://m.edsoo.ru/863eaea2
PesepBHEIi ypok. O000IICHHE TTO TEME
19 «BO3HHMKHOBEHNE U PA3BUTHE KU3HU HA 0
3emiie»
20 DKOJI0rus Kak HayKa 0
)1 Cpenpl 00UTaHUS U YKOJIOTHYECKUE 0 bu6mmorexa [IOK

(hakTophI

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopddonornueckne
0COOCHHOCTH PacTEHHI U3 Pa3HBIX MECT

bu6mmorexa [IOK

22 obutanus». JlabopatopHas padora Ne 4. 0-5 https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJIeyca
bubnnorexa [JOK
23 buorurieckue paxrope! 0 https://m.edSO(])_.[ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssitun. [Ipaktudeckas paborta Ne 2 0.5
«[Toacu€T MIOTHOCTH MOMYJISALIMI Pa3HBIX
BHUJIOB PACTEHUID»
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 0 ngg;if;;grou};@eb%a
bubnnorexa [IOK
26 DKOJIOTM4YECKHE CUCTEMBI (IKOCHCTEMBI) 0 hitps://m.c dSO(])_.[ru 1863ebdta
OcCHOBHBIE TTOKA3aTENIN YKOCUCTEMBI.
27 Dxonorunueckue nupamuasl. CBoicTBa 0 bubnnorexa [IOK
skocrctem, CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPOIOTrE€HHbIE SKOCUCTEMBI
30 Bbuocdepa — rimobanbHas sKocucTeMa 0 bub6nunoreka LIOK
3emiun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 0 bubnnorexa [JOK
onocepsr https:/m.edsoo.ru/863ebd16
32 YenoseuecTBo B bnochepe 3emiun 0
3 CocymiecTBoBaHUE TPUPOIBI U 0 bubnnorexa [JOK

YCJI0BCUYCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buosnorus. O6mas 6uonorus, 10 kinace/ Cuornazor B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;
Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne

* buonorus. O6mas 6mosnorus, 11 kmacce/ CuBornazos B.U., Aradponosa U.b.,
3axaposa E.T., O611iecTBO ¢ orpaHH4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AKI_[I/IOHepHOG 06HIGCTBO ((H?)II&TGJIBCTBO ((HpOCBeHIeHI/IG»

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA
YMK buonorus. Cusornaszos B. 1. (10-11) ba3oBslit ypoBeHb

10 xmacc

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1.JJabopaTopHsbIit mpakTukyM bronorus 6-11 knacc (yaeOHOE 2IEKTPOHHOE
uznanue), PecnyOnukanckuil mynpTuMeana neHtp Mocksa. PeciyOnukanckuit
MYJIbTUMEINA LIEHTP
2.2OnektponHas 6ubnuoreka. [Ipocsemenue. Mynbrumeuitnoe yueoHoe
nocooue M Ilpocsemnienne MEJIMA
3.9#aoc-1ieHTp aucTaHnuoHHOTO oOpa3zoBanus WWW. Km. ru /education

4. bonbmias snnukinonenus Kupunna u Medoaus (31nekTpoHHOE yueOHOE



H3/1aHue)

5. Anpeca caiitoB B IHTepHETE

http://edu.1c.ru

WWW.SOm.S10.1u

earHas KOJUTCKIHS ITU(GPOBBIX 00pa30BaTEILHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio. Iseptember. ru — ['azeta «buonorus» «IlepBoe ceHTAOPs»;
www.nature.ru - Hay4Hble HOBOCTH OUOJIOTHHU;

www.herba.msu.ru - 6otannueckuii cepsep MI'Y;

WWW.mnr.gov.ru - CaiT ¢ rocyJIapcTBeHHOM nHbopmaireit MuHucTepcTBa
IIPUPOJIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonornyeckas kapTuHa MHpA.






