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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonorus» cocraBwin: KoHuUenrtyaidbHble mnonoxkeus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oOmero o6OpasoBanusi B Poccuiickoit ®enepanuu, a TakkKe MOJOKEHUS O
cnenuduke 6uosoruu, €€ 3HaUeHUH B MO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum [aéT TMpeacTaBleHue O Uensx, 00 oOuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachlpeleleHue I0 pasjeigaM U Temaw,
PEKOMEHIyEeMYIO TOCJIeIOBATEIbHOCTh M3YYEHUSI YYEOHOr0 MaTepuaia ¢ y4éTom
MEXIPEIMETHbIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKHM 00pa30oBaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaromuxcsl.

B nporpaMmMe mo OWONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAIlPEAMETHBIM M TIPEIMETHBIM pe3yibTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIHLHON
JeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHUIO COJEPKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3y4YeHUW OWojoruu, Onarojgapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlMi JINYHOCTH, 3KOJOTHYECKOTO MBIIUIEHUS, PEJCTABICHUI O 3J0pOBOM
oOpa3e XM3HU U OEpEeKHbIM OTHOILIEHHUEM K OKpYXarolled MPUPOAHON cCpele.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYILIHOCTH OCHOBHBIX ITPOTEKAIOLIUX B
HUX TPOIECCOB B MpOrpamMMe MO OHOJOTHH YJEJICHO BHHUMAaHHUE HCIOJIb30BaHUIO
MIOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJIe: NMPOQUIAKTUKN HACJIEJCTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJ1ECO00Pa3HOro MOBEJECHHA B OKPYXKAIOIIEH MNPUPOJHON cpelae, aHaau3a
BIIUSIHUSL XO3SIMCTBEHHOM NESTEIbHOCTH YEJOBEKAa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAUMOCTHIO O0ECTICUCHUS



YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJbHbBIX 3aJa4 IIKOJBHOIO OMOJIOTHYECKOIo
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopMupoBaHue y  O0OydaroUIuxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. Ona obOecrieunBaer (GOpPMUPOBAHUE Y OOYYAIONIMXCS MPEJICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIMH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POpMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpexHero  oOmero o0pa3oBaHMs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun odOecrneynBaeT ycioBHs Uisi (GopMUpOBaHUS
UHTCIICKTYaIbHBIX, KOMMYHUKAITMOHHBIX W  HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme [0
ouosoruu.

OT160p coxmepkanusi yueOHOro mpenmera «buosjorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPECISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYIKAIOIIEH MPUPOJHON cpejie, BOCTpeOOBaHHBIEC B MOBCEIHEBHOMN
KU3HU U TpaKTU4YecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUsA, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OHMOIOrMYecKoro 00pa3oBaHuUs.

CrtpykTypupoBaHHe cofepx aHHs Y4eOHOro Marepuajga B MPOrpaMMe IO
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOM OpraHMU3allld U
ABOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4YHOTO TO3HaHUs», «KieTka kak Omosiormueckas cucrema», «OpraHm3m Kak



Oouonornueckas cucrema», «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra | MPUOOpPETECHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEHWCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHadu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJICHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KMBOM MPHUPOJBI HA OCHOBAHWM 3HAHWM M OIBITA, IOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHUH;

dbopmupoBanue y oOy4aromMUXCsS YMEHHH WLIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOJIOTHA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEM, COOIOICHUS STUUECKUX
HOPM IpU MPOBEACHUU OMOJIOTHYECKUX UCCIICT0BAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TIOBBIIICHUS] YpPOBHS
AKOJIOTHYECKOM KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MIPUMEHEHUE TTPUOOPETEHHBIX 3HAHUNM U YMEHUHN B MOBCETHEBHOM JKU3HM JIJIs
OIIEHKH TMOCJICICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIeBaHUIA.

B cucreme cpemnero o6miero oOpaszoBanust «buomorusi», m3ydaemas Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeAMETHOM 00JiacTh «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JI1st u3yueHus OMOIOTUH Ha 0A30BOM YPOBHE CPEJIHETO 00IIero 00pa3oBaHUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 qac B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, 3TUKOM, ICTETUKON U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, Kiaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYEeCKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOILI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHuE pa3IUYHBIX METOJOB TMPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJBL.

CaolicTBa OMOCUCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3aIi OMOCUCTEM
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MONYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynosanue: moaenb Mojekyibl JIHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kkierke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHrne O0eTKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIOTHBINM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JaKTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOTEH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIUMKU0B KaK UICTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaeil 1 PakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUYEeHHUSI KICTKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoThdyeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHwue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmatnyeckas memOpana, e€ cBoiicTBa u QpyHkiuu. LluTonnazma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mractua. HememOpaHHBIC
OpraHOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIHU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKirtoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer m cxembl: «Ilepuonnueckas TabnHIa XWUMHUYECKHX DJIEMEHTOBY,
«CtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OElIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mMoaekysbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKHU,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIIEPUMEHTOB, MUKpOIpenapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIOM Ha TOTOBBIX MHKpOIIpEnaparax U HX
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHUsSI BEIISCTB W DHEPIMH B TMOHUMaHUHU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
doTtocunTe3a. IhPekTuBHOCTh PoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KUZHH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuuecknii oOMeH B KJeTke. PaciiernieHue BelecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. [‘enernueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3z0yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTep(daze. Peruukanus — peaxiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOornuecKMe OCHOBBI PA3MHOXEHHUS U  MHIAMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranun muto3a. IIponecchl, mpoucxonsdiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHMU3MOB, €r0 3HAYEHUE JJIs1 CEJEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO0.

Meito3. Cranuu Mmeiioza. IIporecchl, nmpoucxoAsiiue Ha CTaaAusAX Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie *ene3bl: CEMEHHUKH M AMYHUKUA. OOpa3oBaHHE W PA3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUSI SAMIEKIETOK U crepmMaTo30uAoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTambl YMOPHOHATHLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuonanbHoe pa3BuTHE. Turnbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounsrii nmukin», «Pemnmukauus JHK», «Mutosy,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKAa JyKa», MarHUTHAas MOJEb-alIuIKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

JlaGopatopHast paGota Ne 4. «/3ydeHue CTpOEHHs TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MoHorubpuaHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapylieHne cuernyienus reHoB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunu npuszHaka. KonuuecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKKM U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTalinoHHast u3MeHYuBOCTh. Knaccudukanust MmyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-anamu3a. HacnmencTtBenHnble 3a00JjieBaHUS 4YeJIOBEKAa: TICHHBIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKHA U JICUCHUS] TEHETUIECKHUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeJI0OBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-PecoBckuii, H. V1. BaBumos.

Tabauiel M CXEMBI: «MoHoruOpUAHOE  CKpEllMBAaHUE U  €ro
IIUTOTCHETUYECKAasE OCHOBa», «3aKOH pAaCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUAY, «Meio3,
«B3auMoIeCcTBUE AJUIEIBHBIX TE€HOB», «l'eHeTnuecknue KapThl pPacTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCJeIOBaHUS,
CLHEIUIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «Bub
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYHMBOCTHY, «HacnemoBanme pesyc-
dakTopay, «['eHeTHKa rpyIn KpoBu», «MyTallnoHHAs H3MEHIHBOCTD.

O6GopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozoduna» (HOpMma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «3yuenne MoaupUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBuioBa 0 IMEeHTpaxX TMPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeJICKIIMU. MacCOBBIN ¥ UHAMBUAYIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpellUBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUM, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanus pexomOmHaHTHOW JIHK wu TpaHcreHHeix opranm3moB. Kierounas
nHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JemoHCTpauuu:

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

Tabmuuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuil», «I[lopoabl ToMalHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX
pacteHuity, «OtnanéHras ruopuauzanus», «Padotel akagemuka M. @. MBaHoBay,
«llonmummonaus», «OObEeKTh OuOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHHpOBaHUe», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS».



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJJACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMAaJ€OHTOJIOTHYECKOM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GpayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOTIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3MOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH Yy BceX
OpraHN3MOB.

OpomrornmonHass Teopus Y. JlapBuna. IlpeanochblikM BO3HUKHOBEHUSA
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHass N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonuu (CTI) u €€ 0CHOBHBIE MTOJIOKEHHUS.

MukposBosonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M30s1ust U1 MUrpanusi.

EctectBennbiii oTOOp — HampaBisomuid  (aktop sBomoruu. DopMmel
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpG 036l ¥ HIHO-aTaNTAIIHH.

Bun wu BumooOGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DopMbl  IBOMONMM:  (prsieTHYecKas, IWBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecrmeuUalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS padalysl.

JdeMoHcTpanum:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckui, K.
M. Bbap, O. I'ekkenb, . Mroep, A. H. Ceepuios.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EcrecTBeHHBIM 0TOOp», «MHOroodpasue copToB pacTeHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemecTBus Y.
HapBuna», «bopbba 3a cymecrBoBanue», «lIpucnocoOIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOjeinb «OCHOBHBIC HAMpPaBJICHUS JBOJIOIUNY», 00BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble TmpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas pabdora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHayuHbIE TIPEACTABICHUS O 3apOoXKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIA CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3Boou. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy )KUBBIX OPTaHU3MOB.

PazButre xxu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUI, METOBOM.

KaiiHo3o0iickass 3pa u €€ Tnepuoapl: MAJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOTE€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
KUBOTHBIX. [l0osiBIIEHNE, pACUBET U BBIMUPAHUE TPYIII KUBBIX OPTAaHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHUCTEMATUUECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU JBOJIIOIIMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJBIIME  pachbl:  €BPOINEOUIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmunpl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOTO MHUpPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pace».

O6opynoBaHue: mysbkun - «lIpoucxoxxaenne — 4denoBeka» — (OIOCTHBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHASIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
UCCJEeI0BaHUN. DKOJIOTMUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYEeCKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoB K  JEWCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasurusm, koomnepaius,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mHaMuKa YuCICHHOCTH NONYJISIUUU U €€ PeryJisiiusl.

Jemoncrpamum: Iloprpetsr: A. 'ym6oasar, K. ®@. Pynse, O. ['ekkens.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opraHu3moBy», «®Doronepuoanam», «llonmymamun», «3aKOHOMEPHOCTH poCTa
YHCIICHHOCTH NOMYJISIUU UHGY30puu-Tyhenbkny, «Ilumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlaGopatopnast pabora Ne 3. «Mopdomoruueckre OCOOEHHOCTH PACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast pabota Neo 4. «BnussHue cBeta Ha POCT M PA3BUTUE UYEPEHKOB
KOJIEyCcay.

[Ipaktnueckass padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIUUNA pPa3HbIX BUIOB
PACTEHUIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiueBasi). Bunbl-momuHantel. CBs3M B
ouoreHo3e. DKOJOruueckue cucreMbl (3kocuctemsl). [lonsTre 06 sxocucreme u
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (muieBbie) YpPOBHH HSKOCUCTEeMbl. [IWilieBble 1EMW U CETH.



OcHOBHBIE TOKa3aTeIM SKOCHCTEMBI: OuMoMacca, MPOAYKIHS. IKOJIOTUYECKHUE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTb, CAMOPETYJIALMS, pa3Butre. CyKueccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHbIE ~ JKOCUCTEMBIL.  ATPO3IKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpaszue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiibl, coctaB U CTPyKTypa
ouochepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOocTH OHOcPepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYecKoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Onocdeprl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyiecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHenue
O6nopa3zHooOpasusi Kak OCHOBa yCToWuMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBIEHUS TPUPOAHBIMU pPECypcaMHM M UX HCHOJIb30BaHHe. JlocTHKEeHHs
OMOJIOTHY U OXpaHa MPUPOJIBI.

Hemoncrpamum: Iloptpetsi: A. Jx. Tencnu, B. H. Cyxkaués, B. W.
Bepunanckuii.  Tabmuiel u cxembl: «llumeBbie menu», «bUOIEHO3: cocTaB U
cTpykrypa», «llpuponnbie coobmiectBay, «llenum mnuTtanus», «IKoI0OTHUECKas
nupamuaa», «buocdepa u yesoBex», «IKOcUCTEMA MIMPOKOJIUCTBEHHOTO Jiecay,
«JKocucTeMa  XBOWHOro Jeca», «buoneHo3 BogoéMa», «ATrpOLIEHO3»,
«IIpumepHbIE  AHTPOINOTCHHBIE BO3JCUCTBUA Ha NPUPOAY», «BaxHeumue
HMCTOYHUKH 3arpsi3HEHUs] BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeHmias
cocrapnsomas o6uochepr», «Dakroppl aerpaganuyd mouBy, «llapHUKOBBIM
abdext», «DakToppl PAAMOAKTHBHOTO 3arpsisHEHHs Ouocdepb», «OoOmas
CTpyKTypa Ounocdepn», «Pacmpoctpanenue >kxu3Hu B Oumocdepe», «O30HOBBIH
skpaH Ouocheprr», «KpyroBopor yriepona B 6uochepe», «KpyroBopor azora B
IPUPOJIEN.

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CENIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu M KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpyIIaM OJHOr0 BUJA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxKeHUss OXpaHSEMbIX BHUIOB
pacTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCAd TpeOOBaHUS K pe3ylbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYUYaIOIIUMUCS POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYUE OSKOJOTHMYECKOTO IPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapUIeMy IOKOJICHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JTOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAIOITUXCSI PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM I[IEHHOCTSIM POCCHUHCKOr0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JICATEILHOCTH B MPOIIECCE peaiu3allii OCHOBHBIX HaIpaBJICHUMN
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHMSA

c(hopMUPOBAaHHOCTH POCCUNCKOM IPaXK1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIIEE MHOMOHAIMOHAIILHOIO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTHMH, TOHMMAaHUS 3HAYCHUA OWOJOTMM B TMO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHU;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLHMOHAIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABUJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATUS BPEIHBIX NMPUBBIUEK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY101t00u¢e;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU KU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM KX BO3MOXHBIX MOCIEACTBUMA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOAOIIONB30BaHUEM  (COONIFOICHWE  TPaBWJI  TIOBEICHHUS B MPHUPOJIE,
HalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpeJlle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIC JKOJIOTHYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUECKOUN MEATEIbHOCTH YKOJIOTHUECKOMN
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

NOHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOM LMBHIM3AINU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelniaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIMIEHUSI OOLIEd KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydarommxcs, GopMUpyeMoit
MIpU U3yUYEHUU OUOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHE Jie7laTh OOOCHOBAaHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHE IEHHOCTH HAaY4YHOH JESTEeIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO IESITEIbHOCTh HHANBUAYAILHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
[EJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPeHHe,  HAKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4yeOHble JelicTBUsS (TIO3HABaTEbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMM O00ydYarouuxcs, CIHOCOOHOCTb
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMUSI M  yHHBEpPCAIbHBIC Yy4YeOHBbIC JICUCTBUA B
NIO3HABATENBbHON U COLMATIBbHOM MTPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

CaMOCTOATENHLHO  (OPMYNIHMpPOBATH W AKTyaJIM3UPOBATh  MpoOIIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilacCUupUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUN (BBIICTATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaATh LeNu ACSATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTaThl IESITENBHOCTH C IOCTABICHHBIMU LIEIAMU;

UCTIOJIb30BaTh OMOJOTUYECKUE TTOHITHS JJIA 0ObsICHEHUS (DaKTOB U SIBJICHHI
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUSI (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHM B HM3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY IOMCKY METOJ/IOB PEIICHUS MTPAKTUYCCKUX 3a]1a4, IPUMEHEHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPH CO3JIaHUN YICOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJAUTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIIMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TMPAKTUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpPUTHHAIBHBIC MOJAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOUYHHKAX WHPOpMaNuH (TeKCTe Y4eOHOTO
MoCOOMsl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOUMON ISl BBITIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIHTYPY aKTUBHOT'O UCIIOJIB30BAHUS Pa3IMUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (GOpPMY  MPEICTABJICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpEACTBAa IMpu padore C
Ouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pAclO3HABaHUS W 3alUTBl  WH(pOpMauw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUS IO €€ IOCTMKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJialeHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU A€CTBUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M IMOCTYIKAX MO OTHOIIEHWIO K KHUBOW MpUpoJe,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSATEJIbHO  COCTABJIATH IUIAH  pEIICHUs] MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIHH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATh PELIICHUS IO HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMeHTbl JAPYIMX IpU aHalM3€ pe3yJbTaToB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnienupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CUTyaIlUsAX, a TakKe B pPEaJbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIIECHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuid H. M. BaBuioBa), onpenensiTe IpaHUIIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTMYECKOTO  HKCIEPUMEHTAa,  BBIABM)KCHHE  TUIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIEC NMPU3HAKH BHPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, HWHIUBUIYAIBHOTO pa3BUTHS  OpraHHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
IIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKPYXKaIOIIUX JTFOACH, COOI0OIEHNS HOPM IPaAaMOTHOTO IOBEICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM ouooruu u OMOTEXHOJOTUH NI PalHMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICIICHHOE HACIeJOBAaHUE, COCTABIISATh CXEMBI
MOHOTHOPHTHOTO CKpCUIUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpAaTOpHBICE W TpaKTUYeCKue paboThl, COOIIOIAThH
npaBuia mpu pabore ¢ yudeOHbIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUHU, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), ITUYECKHME aCIMEKThl COBPEMEHHBIX HCCIEIOBaHHI B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONIOTHYecKyt0 WH(POpPMAIIMI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHATHIHBIN anmapaT OMOJI0THH.

[IpenmeTHbIe pe3ynbTaThl OCBOeHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OWOJIOTHH B CHCTEME HAYYHOTO
3HaHHMSI €CTECTBCHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJI PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPHI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, KOJIOTHYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKass TEOpHUs SBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJeTh METOJaMHU HAYYHOI'O MTO3HAHUS B OMOJIOTHH: HAOIIOJACHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
PEe3yIAbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATUM, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TONYJAIUN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IPOILIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHuU3MOB, JICHCTBUS JKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXUMUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUA A OOBSICHEHUs OUOJIOTMYECKUX
MPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS NMPAKTUYECKUX PEIIEHUN B IMOBCEAHECBHOMU
KU3HA C 1EJIbI0 oOecreyeHus O€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBBSA
OKPYXAIOIIUX JTIOCH, COOMI0OIEHUsI HOPM T'PaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIICH
NPUPOJHON Ccpelle, NMOHMMaHUE HEOOXOJUMOCTH WCIIOIB30BAHMS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aadH, COCTABISATh CXEMBbI
MEePEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUA);

YMEHHUE BBIMONHATh J1a0OpaTOpHBIE W MpaKTUYECKue padoThl, COOII0JATh
npaBmiIa nmpu pabote ¢ yueOHBIM U JaO0OpaTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MAacCOBOW MH(OpMAIMU, HAyYHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass OMONOTMYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
b K
1 buonorus xak Hayka 2 0.5 nonHoreia O
https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK
2 JKuBple crcTeMBI M UX OpraHU3aLus 1
https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢292
b K
4 KuszHeneaTeabHOCTh KIETKHA 6 nomorexa LO
https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 1
IBOMONKOHHAS bUOTOrHS 9 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 5 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0 9
000IIIeCTBa 1 PKOJIOTHYECKHUE CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 Bubnmorera [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE

uudposbie

Ne n/m Tema ypoka

yp KP TpaxTieckue o0pa3oBaTejibHbIE
padoThbI

pecypchl
bubmmoreka [IOK

1 buonorus B cucreme Hayk https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

) [IpakTueckas padora Ne 1 «Vcnons3oBanue 0.5 bubnuoreka [JOK
Ppas3UYHbIX METOAOB NIPH U3YYEHUU ' https://m.edsoo.ru/863e6122
OMOJOTHYECKUX O0OBEKTOB

3 buonoruueckue cuctemsl, MPOLECCHl U UX bubnuoreka [JOK
U3y4YEeHUE https://m.edsoo.ru/863e6564

4 XuMu4ecKui cocTaB KiIeTKku. Boja u bubmuorexa [IOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e

bub OK

5 benku. CocTtaB u cTpoeHHe OSIKOB nommorexa L
https://m.edsoo.ru/863e6b72

DepMeHThl — OHOJIOTHYECKHE KaTaTu3aTophbl.

6 Jlaboparopnas pabota Ne 1 «/3yuenue 0.5 bubnunoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (Ha ’ https://m.edsoo.ru/863e6b72
MIpUMepe aMuUIa3bl WK KaTaaasbl)»

7 VYraesoasl. JInnuasl bubmnorexa [IOK
https://m.eds00.ru/863e6870
bub OK

8 Hyxneunnossie kucnotsel. AT® nomrorexa [

https://m.edsoo.ru/863e6d5c




9 Hcropus u MeTObl N3y4EHUS KIETKH. bu6mmoreka [IOK
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak nenocTHas )KUBas cUcTeMa
CrtpoeHnue 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «M3yueHue bubnuorexa [JOK
11 CTPOEHUS KJIIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpu0oOB 1 OaKTEepUil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIIpETapaTax U UX OTIHCAHHE
b K
12 OOMeH BelecTB Wi MeTaboIu3M mommorexa 110
https://m.eds00.ru/863e766¢
13 ®oTtocuHTe3. XEMOCHHTE3 bubmorera [IOK
https://m.edsoo.ru/863e7c98
14 DHepreTuyeckuii ooMeH Bubnmorexa [IOK
https://m.edsoo.ru/863¢e7aae
JKu3HeHHbIN UK KICTKHU. JleeHne KIeTKH.
Muros. JlabopaTopHas padota Ne 3
15 «Habmronenne MuTo3a B KJIETKaX KOHYHKA 0.5 Bubnmorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO bubnuoreka [JOK
CUHTE3A https://m.edsoo.ru/863e¢796e
17 Tpancnsnus — OMocHHTE3 Oelika Bubmiorexa OK
https://m.edsoo.ru/863e796¢e
18 Heknetounsie popmbl :KkU3HH — BUPYCHI bubmorexa HOK
https://m.edso0.ru/863e7540
bub6mmoreka [JOK
19 DopMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmuoreka [JOK




https://m.edsoo.ru/863e7f4a

OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

)1 OmnonorBopenue. JlabopaTopHast padora Ne 4 0.5 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
rOTOBBIX MUKpOIIpenapaTax»

bub6mmoreka [{OK
22 WNHmBuayanbHOE pa3BUTHE OPraHU3MOB
https://m.edsoo.ru/863e8436

” I'eneTnka — HayKka O HaCJIEeICTBEHHOCTH U bubnuorexa [JOK
U3MEHYHUBOCTH https://m.edsoo.ru/863e86f2

4 3aKOHOMEPHOCTH HACIEAOBAHUS TPU3HAKOB. bubmuorexa [JOK
MoHoTHOPHIHOE CKPEITUBAHHE https://m.edsoo.ru/863e8878

)5 JuruGpuHoe ckpemuBaHue. 3aKoH bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE Hacle10BaHue MPU3HAKOB.

JlaGopaTtopnast pabota Ne 5 «M3yuenue
bu6mmoreka [IOK
26 pe3ynbTaTOB MOHOTHOPHIHOTO U 0.5
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MUKPOIIPENapaTax»

7 I'eneruka nona. HacnenoBanue mpu3HaKoB, bubnuorexa [JOK
CLICIUICHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MeHUnBOCTb. JlaboparopHas padota Ne 6.

28 N3yuenne MoauduKarmoOHHOM 0.5 bubmmorexa [TOK

yi A H ) https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IOCTPOCHHUE BapUALIMOHHOTO
psilla ¥ BapuallMOHHOW KPUBOWD»
HacnencrsenHas ”3MEHYMBOCTD. Bu6 10K
nonroTeka
29 JIaGopatopHas pabota Ne 7. «AHanu3 0.5

MyTalui y Jpo30¢uiibl Ha TOTOBBIX

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




MHUKpOIpernaparax»

30 I'eneTnka denoBeka Bubmorexa TOK
https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O600menue mo reme, JIKP
31 «HacnencTBeHHOCTh U N3MEHUYUBOCTD
OpPraHU3MOB»
bubmmoreka [{OK
32 Cenekius Kak HayKa U TIpoLiecc
https://m.edso0o0.ru/863e9214
13 MeTo1bl ¥ JOCTUKEHHUS CENIEKIIMU PACTEHUN U bubmmoreka [IOK
JKUBOTHBIX https://m.edsoo.ru/863e9214
bu6moreka [IOK
34 buoTtexHonorus kak oTpacibs NPOU3BOJICTBA

https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
KounTpoa nudposbIe
Nen/m | Tema ypoka P IIpakTuyeckue op
Bcero bHbIE o0pa3oBaTejbHbIE
padoThbI
padoThbI PECYPChHI
N bubnuorexa [JOK
1 DBOJIIOIHS U METOJIbI €€ U3yUCHUs 1
https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHuii 00 | bubnuorexa [JOK
SBOJIIOIUH https://m.edsoo.ru/863e9570
bu6moreka [IOK
3 Muxpo3BOIIIO 1
HKPOIBOTIOLIA https://m.edsoo.ru/863e9cle
[Tomynsamms kak >eMeHTapHas eIUHUIIA BUIA U
4 sBosonuu. Jlabopatopuas padora Ne 1 | 0.5 bubnuoreka [IOK
«CpaBHeHHE BUAOB 110 MOP(OIOTHIECKOMY ’ https://m.edsoo.ru/863e¢99c6
KPUTEPUIO»
5 JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOpHI) 1 bubnuorexa [JOK
3BOJIIOLUN https://m.edsoo.ru/863e9da4
6 EcrectBennsIii 0TO0p U €10 GOPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbTathl BOIIONUEU: TPUCTIOCOOIEHHOCTD
OpPraHu3MOB M BHI000pa30oBaHUE. Eu OK
7 Jlaboparopnas padota Ne 2 «Onucanue 1 0.5 nomoreka L{
B https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIILHOTO XapaKTepa»
8 HampaBnenus v myTd Makpo3BOJIOIAN 1 bubmorexa OK
p yr p H https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 300NN 1




Hcropus xu3Hu Ha 3emiie U METObI €€

10
H3y4YeHUs
11 ['mnoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emIie bubnmorera [TOK
https://m.edsoo.ru/863eaSa6
2 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoteka [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaNbl SBOJTIOIUNA PACTUTEIHHOTO U
13 XKUBOTHOTO Mupa. [IpakTnueckas padora Ne 1 0.5 bubnuorexa [JOK
«M3y4eHne HCKONIaeMbIX OCTaTKOB PACTEHUH U https://m.edsoo.ru/863ea8bc
YKUBOTHBIX B KOJIJIEKITHSIX)
14 CoBpeMeHHas cUCTeEMa OpraHu4ecKoro Mupa Bu6amorexa [IOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
bubmoreka [IOK
16 JIBwxymue cuitbl ((pakTophl) aHTPOIIOTEHE3a hitps://m. edsoo.ru/86 3eaddd
17 OCHOBHBIE CTaJINU DBOJIIOIMH YEJIOBEKA
13 YenoBeueckue packl U IPUPOIHBIC aJalITALIUN bubnuoreka [JOK
YyeJloBeKa https://m.edsoo.ru/863eaea2
19 PeszeprubIit ypok. O6001IEHNE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMJIe»
20 DKoJIorus Kak HayKa
21 Cpenbl oOuTaHus U SKOJIOTHYECKUE HaKTOPbI bubmorexa HOK
https://m.edsoo.ru/863eafec
AbuoTtnueckue Qakropsl. JlaboparopHas
” pabota Ne 3. «Moposioruueckne 0coOEHHOCTH 0.5 bubnuorexa [IOK

pacTeHMii U3 Pa3HBIX MECT OOUTAHUSY.
JlaboparopHas pabota Ne 4. «Bnusinue cBeta Ha

https://m.edsoo.ru/863eb10e




POCT U pa3BUTHE YEPEHKOB KOJIEYCa»

bubnuoreka [IOK
23 brotiieckue Gairopot ! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH MOIYIISIIIIH.
4 [IpakTnueckas pa60TavN9 2 «l[loncuér | 0.5
TJIOTHOCTHU MOMYJISIIIUNA Pa3HBIX BUJIOB
pacTeHuin»
bubnuorexa [JOK
25 Coo01ecTBa OpraHu3MoB — OHOIIEHO3 1 https://m.edsoc])_.[ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubamorera LOK
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN YKOCHUCTEMBI.
27 Okonoruueckue nupamuabl. CBoiicTBa 1 bubnmorera OK
skocucten. CyKIeccus https://m.edsoo.ru/863eb5fa
28 [IpupoHbIe SKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 1
30 buocdepa — rimobdanbHas s3kocucTema 3eMiu 1 Bubamorera [IOK
https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEPHI 1 bubmorexa HOK
https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B buochepe 3emiu 1
33 CocyiiecTBoBaHUE MIPUPOBI U YEIOBEUECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6001IEHIE TEMBI |
«Coo011ecTBa U 9KOJIOTHYECKHE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* buonorus. O6mas 6uonorus, 10 kinacc/ Cubornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAx;
AxkmmonepHoe odmectBo «M3maarenbctBo «IIpocBemnienue»

* buonorus. O6mas 6uomnorus, 11 knace/ Cubornazos B.U., Aradponosa U.b.,
3axaposa E.T., O611ecTBO C orpaHUYeHHON OTBETCTBEHHOCTHIO «/[PODAY;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOJINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

- http://www.fipi.ru - @enepaibHbI HHCTUTYT M€IarOTHYECKUX
usMmepeHuit (OTkpbIThIN Oank 3ananuii EI'D)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UMHTEPHET - POl

- 1IOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 56329272446943365375691549892248362578707919167
Brnageney ¥enesHakoBa 30A AHaToNbeBHA
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