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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIE, COJEp:KaHUs, pEe3yJbTaTOB OO0y4YeHus U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenugurke 6uosoruu, e€ 3Ha4eHUH B MO3HAHUU >KMBOM MPUPOJIbI U 0OECrieYeHU U
CYILIECTBOBAaHUS 4YeNoBedecKoro oodimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpeJcTaBiIeHUE O MendaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOUIUXCS CPEACTBAMU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachlpelelieHue I0 pasjeiaM U Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYEeHHsI YUeOHOTro mMarepuasna ¢ y4eTom
MEXIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBs3el, JIOTMKA 00pa3oBaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpamvMe mo OuHONIOrMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-ITO3HABATEIHLHON
JEeSTEeNbHOCTH/Y4eOHBIX JCHCTBUN 00yYalolUXCsl IO OCBOCHHUIO COIEp>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B W3Y4Y€HUW OWOJIOrMu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS HAMPABIEHHOCTh Ha pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JINYHOCTH, 3KOJOTUYECKOTO MBIIUIEHUS, IPECTABICHUI O 3J0pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHUEM OOIIEOMOIOTUYECKUX TEOPHid, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOLIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMS IPUKIAAHBIX 3a/1a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIIEJCTBEHHBIX 3a00JeBaHUM 4eIOBEKa, MEIHUKO-
TFE€HETHYECKOI O KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIECHHS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHaiausa
BIIUSIHUSL XO3SIMCTBEHHOM NESTEIbHOCTH YEJOBEKAa HAa COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIaJHON HAIPaBIEHHOCTH
y4eOHOTro mpeamera «bHoJorus» MpPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopmMupoBaHue y  0OO0yYaroluxcs
CHOCOOHOCTH aJalTUPOBAThC K M3MEHEHHMSIM JAUHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0pa3oBaHMs 3aHUMAET BAXHOE
Mecto. OnHa obGecnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOH KapTHUHE MHUpA, pacliupsieT U o0oOIIaeT 3HaHUA O KUBOW MpHUpoje, €€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  HpHUpPOAbL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMUECKOr0 MBIIUICHUS, IEHHOCTHOIO OTHOUIEHUS K KUBOU MPUpPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUS UMEET TAKXKE JIJISl PEIICHHUS] BOCIIUTATENIbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecrneynBaeT ycioBHs Uisi (GOpMUpOBaHUS
WUHTCIUICKTYaIbHBIX, KOMMYHUKAITMOHHBIX W HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTaBICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHUS O NpPEIHA3HAYCHHH Y4eOHOro mpeaMera
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpEAeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme [0
ouosnoruu.

OT60p coxmepkanusi yueObHOro npeamera «buomnorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO TMOJXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaroluecs AOJKHBl OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJ0oBeKa B OKpY’Kalollledl MPUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTHUUeCKO# aestenbHOocTU. Ocoboe MECTo B 3TOM cucTeMe 3HaHWUH
3aHUMAIOT 3JIEMEHTHI COJIEP KAaHUs, KOTOPhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHMUs.

CrtpykTypupoBaHHe coepX aHHs y4eOHOro Marepuajga B MPOrpaMMe II0
OMONIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLMHU. B COOTBETCTBHHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHm3m Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHUS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JIEUCTBUU B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

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

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUU O OWOJOTHYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIUH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOAOB K HM3YYCHHIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

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

dbopmupoBanue y oOydarmuXcs YMEHHH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOJIOTHA;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM IPU MPOBEACHUU OMOJIOTHUYECKUX UCCIICT0BAHUM;

OCO3HAHUE IICHHOCTH OWOJOTHMYECKUX 3HAHUM I TOBBIIMICHUS YpPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MPUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM JKU3HM JIJIsI
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBbIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanus «buomorusi», u3ydaemas Ha
0a30BOM ypOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOISAIIAM B
COCTaB MpeAMETHOM 00JacTh «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 68 gacoB (2 yaca B Heneno), B 11 kmacce — 34
yaca (1 yac B Heziel0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (OpMUPOBAHUU COBPEMEHHOM HAy4YHOM KapTHUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPTraHU3AIUS.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBIA, KJI€TOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISLUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

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

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHUMHUYECKUE DJIIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmbie 1 3aMEHUMBbIE aMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHASA, TPETUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpartHas crneuu@uuHoctb. KodepmeHTsl. BuTamuHsbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
LeJUI0I103a). buonorndyeckue pyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
HykJIeruHOBbIX KUCHOT. Ctpoenne u ¢pynkuuun JJHK. Crpoenune u ¢pynkunu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka xak menoctHass >kuBas cuctema. OOmMe MNPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYHUS PACTUTEIBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHouabl kietkw: OIIC, ammapart I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mmactua. HememOpaHHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOMI0B KJIETKU. Brirrouenus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue supa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, 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.

Tabmuer m cxembl: «llepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKyJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAb, «JIMmuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEICHHUS
HaOJIOJICHUM, HW3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl PpPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnasi pabora Ne 1. «M3ydyeHue KaTaIUTHYECKOW aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKONIOM Ha TOTOBBIX MHUKpOIpenapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOmeH BeliecTB, WK METa0oIM3M. ACCUMWISIINS (TTACTUYECKU 0OMEH) U
JTUCCUMWIISIIUS  (SHEPreTHYeckuii oOMEH) — JBE CTOPOHBI E€JIMHOrO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U rerepoTpodHbId. Posib ¢pepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIUe OakTepru. 3HaUeHUEe XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciuerieHue BemecTB, BBIACICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHeTmdeckoil mHMOpManuu B KIETKe. | €HETUYECKUH KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OounocuHTe3e Oenka.

HekneTtounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI U HKU3HEHHOTO 1HKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3Oyautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIIMOHUPOBAHUE TeHa», «CuHTe3 Oenkay, « 'eHeTHYeCKUul Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KieTku», Moaesb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiyue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VMIcKycCcTBeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CENEKIUU.

[TonoBoe pa3MHOKEHHE, €TO0 OTIINYUS OT OECIIOI0TO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

['ameTtorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK y IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KIIETOK — TaMmeT (CnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0A0TBOPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuoHnanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHHi», «BerertaTuBHOe pa3zMHOXKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTaIMM OHTOTEHE3a.

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

JlaGopaTopHble M MpaKTHYeCKUe PAdOThI:

Jlaboparopnass pabora Ne 3. «HaGmromeHwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa HAa TOTOBBIX MUKpOIIpEnaparax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajq pocCHMUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (THOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE T'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHaeneMm.
MoHorubpuHoe CKpemMBaHue. 3aKOH €IWHO-00pa3us THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHHpOBaHHS. 3aKOH pACIICIUICHHS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE M HENMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemuBanue. Mcnonb30BaHUE aHATU3UPYIOLIETO CKPENIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapyiieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTHUEeCKHE 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  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennasi, WM TeHOTHIIMYECKAs, HM3MCHUMBOCTh. KoMOWHAaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSA0B B HacaeACTBEHHOW n3mMmenunBocty H. Y. BaBunosga.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE TUYECKUM. CoBpeMeHHOE OnpeeIeHNe FeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnencTtBenHnble 3a0o0JieBaHMS 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue U TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETHICCKUX 3a00JIeBaHUH YeJIOBEKa.

JdeMoHcTpanum:

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

Tabauiel M CXEMBI: «MoHoruOpUAHOE  CKpEIIMBAaHUE U  €ro
IIUTOTCHETUYECKAasE OCHOBAa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  rameT»,  «JluruOpuaHoe  CKpelIuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIETIBHBIX TE€HOBY», «l'eHeTnueckue KapTel pPaCcTECHUH,
JKUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUVIEHHOTO C TMoJIoM», «KapuoTumbl 4YenoBEKa W JKUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa rpyI KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

OGopynoBaHue: MOJSTU-ANIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBaHuey», «Jurubpuanoe ckpemuBanuey», «llepexpéct



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

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHMOPHUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuil y apo30¢uibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. W. BaBuioBa 0 MeHTpax NPOUCXOXKACHUS W MHOT000pas3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBIM ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusg. CKpelMBaHUE YHUCTHIX JUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH PpACTEHUM, >KUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib MPOU3BOACTBA. ['€HHas MHXKEHEpUs. Tallbl
co3nanuss pexomOuHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxembl: kKapta «lleHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemrka M. @. MBanosay,
«llonmummonaus», «OOBEKTH OuUOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O06opyaoBaHue: MYJISKU MIOJ0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  YYacTOK, B TEIUIMYHOE XO3AWCTBO, JaOOpPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrnusiHuEe HBOMIONMOHHONW TEOPUU HA Pa3BUTHUE
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 W Pa3jIu4usi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHass N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosironuu (CTI) u €€ 0OCHOBHBIE MTOJOKEHHUS.

MukposBosonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M3oms1us 1 MUrpanus.

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomoruu. DopMeI
€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 paguanusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoablln

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[IpumMepsl 3alIUTHBIX TPUCIOCOOJICHUHN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BJIaxHble mpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmiay» (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

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

JlaGopatopHas pabora Ne 2. «Omnucanue NpucCrocoOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHayuHblE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
3BOMIOLMS. AOHMOrE€HHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOU 3BooU. HauanbHble 3Tamnsl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM WU HMX 3SBOJIIOIUSL.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xxu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickasa u
nporepo3oiickas Hpbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUNCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoapl: NaAJCOr€HOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
ABOJIIOLMU PACTUTENIBHOIO M JKMBOTHOrO MHpa. ApomMop¢o3bl y pacTeHUH Hu
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. Meroasl u3ydyeHus aHTponoreHe3a. CxoacTtsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3FOTOBJIEHUE OPYIAUN TPYla, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKul, YemoBek
pasymHbIil. Haxonku ucCKoOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, OO0JAacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIAHSL.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOHIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYIIECTBOBAHMS. EJIMHCTBO 4YeIOBEUYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <OKuUBOTHas  KIETKay,
«IIpokapuotnueckast kineTka», «COBpEeMEHHas CHCTEMa OpPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA W UEJIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MAJCOHTOJIOTMYECKMX HaXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JTI0N», «HeI0BeYeCKUe pacsy.

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTEPHI,
pyOmma, ckpebna), TeoXpoHoOJOTHUYecKass Tabnuma, KoJuleKiusa «Dopmbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUue padoThbI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).



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

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
UCCIIEOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

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

AbGuotnueckne (akTopbl: CBET, TEMIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasurusm, koomnepaius,
MYTyalau3M, KOMMEHCadu3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTH NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAsl, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3u B
ouoneHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckne (nmUUIeBbIE) YPOBHM 3KOCUCTEMBI. [lWIEeBble WLENu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
r100anbHOM 3KOCUCTEMBI. J[MHaMu4eckoe paBHOBecHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yTiiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE TPOOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycTOMYMBOCTH Ouocdepsl. OCHOBA palliOHAIBLHOTO
yOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJIb30BaHHe. JlocThKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumel 1 cxemsl: «llumessie nenwu», «bHOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nutanus», «IKoJOorMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS HA nOpupody», «BaxHelmme HCTOYHHKH
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Ounochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Oumocdepe», «O30HOBBI dKpaH OuOChHEpHD,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaabie OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu U KOJUIEKIIMM pPACTEeHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpylnaM OJIHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pPaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNOJIOT N HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType NMYHOCTHBIX pE3yJbTaTOB OCBOCHUA mpeaMera «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONIME: OCO3HAHHE O0YUYarOIIMMUCA POCCUUCKOM
rpaXXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHUs, HAIUYHUE HSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pEe3yJIbTAaThl OCBOCHUS IMpeameTra «buosiorus» IT0CTUrarTCs B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPSJIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuKsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOTo mpeameTra «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUW, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, pacHIMpPeHUE >KU3HEHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUM
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOTr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00yJaIOMIeTocs Kak akKTUBHOTO 1

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA U MIPABOIOPSIKA;

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

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUNCKOM IPaXK1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAIMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OWOJOTHH, TOHUMAaHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIyIIETrO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHi Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

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

S) ¢usuyeckoro Bocnuranus, GopMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLHMOHAIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryispHas ¢duznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

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

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
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 M CAMOCTOSITEILHO
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 JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

NOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYphl: IPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HAHWSI W YMEHUS TPU PEHICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJIArONPUITHBIE KOJIOTHYECKHUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU IESITEIbHOCTH SKOJIOTUYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KakK CpEJICTBA
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

NOHUMaHue crenupuku OHOJOTUM KaK HayKH, OCO3HaHHS €& polu B
dbopMUPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXPaHEHHUs IPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3ALINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PecypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIEHUsI OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOmMXCs, (HOpMHPYEMO
MIpU U3YUYEHUU OUOJIOTHH;

IIOHMMAaHNE CYHUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIONb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUH OKPYXKAIOMIETO MHUPA U MPOUCXOASIINX B HEM W3MCHCHHM,
YMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIIONIh30BaTh OWOJOTUYECKUE 3HAHUS IS
peuieHus npoosieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHWE LEHHOCTU HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMA MO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosmorus»
BKJIIOYAIOT: 3HA4YUMble 1Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYyYHbIC MOHSTHUS, OTpa)kalollue
IIEJJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeHU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SBICHHE, MPOIIECC,
cUcTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,

UccieloBaHue,  HAOJIOJIeHHe,  HM3MEpeHHe,  OKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,
PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIETEHIIMM O0O0yYaroumxcs, CHOCOOHOCTh
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajdbHble ydeOHbIE JEeHCTBUS B
NIO3HABATEIbHON U COLMATIbHOM MTPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMU
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IIEHNSs ), pACKPBIBATh CMBICT
OMOJOTUYECKUX TOHATUN (BBIIETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaATh LeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCHTH PE3YJIbTAThI IESITEIbBHOCTH C IOCTABICHHBIMU LETISIMHU

MCTIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIC, JE€AYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (GOPMYJIUPOBATH BHIBOJbI U 3aKIIOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



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

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ 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 KOMOMHUPOBAaHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JCATEIBHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPHpETalMH, NPEOOpPa30oBaHUI0 W NPHMCHCHHIO B Y4YEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BATENbHOM
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJAUTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJE€ PEIICHHS 3aJadyd  pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIIMsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOIIHNE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIU3UPOBATh



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

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiorndeckor nHpopmanuu (cxemsbl, rpauku, TUarpaMmsbl, TaOIUIBI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJI30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHbIE CpeICcTBa OOIIEHHUs, T[MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMUYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATH
HaMEpEeHHUs IPYTUX JIIOAEH, NPOSBISATh YBAXKUTEIBHOE OTHOUIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAas JesITeJIbHOCTh:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMaHJIHOW W WHAWBUIYAIbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXXJOTO yYaCTHUKA KOMAaHIbl B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MpPUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1auyu B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMPATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTSHU;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIHUINH B
pa3HbIX O0O0JIaCTSIX 3HAHUW, IOCTOSHHO IOBBIIATh CBOW 0Opa30oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, MCTOIB30BaTh MPUEMBI peIICKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

YMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



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 JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHATBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB W TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB M TMPEeBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIsLMs), YPOBHEBAST OpraHU3alUsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 eHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
OMHUCAHUE MKUBBIX CUCTEM, IMPOIECCOB W SIBICHHM, OpraHU3alus U MPOBEJACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOTO0 M SHEPreTHYecKoro oOMEHa, XEeMOCHHTe3a, MHTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
IIPOIIECCOB W SIBJIICHHM, ISl PUHATHS MPAKTUICCKUX PEHICHUN B TMOBCEIHEBHOMN
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/10pPOBbS U 3[0POBbS
OKPYXKAIOIIUX JTFOCH, COOIOIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owooruu u OMOTEXHOJOTUH  JUII  PAIMOHAIBLHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTHOPUIHOE CKpEIIMBAaHUE, CICIICHHOE HACIeIOBAaHUE, COCTABIISATh CXEMBI
MOHOTHOPHTHOTO CKpPCUIUBAHUS JUIS TPEJCKa3aHus HACIEIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBITIONHATh J1aOOpaTOpPHBIE M TMPAKTHUYECKHE pPadoOThI, COOJIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICTBa MACCOBOM MH(pOpMAIIUU, HAYYHO-TIOMYJSIPHbIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONOTHYecKyt0 HUH(POpPMAIIUI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN anmapaT OMOJIOTHUH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
Klacce OIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (POPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBaTh COJEPKaHHE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJISALNSI, TEHOPOH, FBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPHI) SBOJIOLUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



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

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTPENENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pPEe3yIbTaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJIOB, TMOMYJAIUNA, TPOIYIEHTOB, KOHCYMEHTOB, pEIyIICHTOB,
OMOreolleHO30B U DJKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOICHHOCTH
OpraHWU3MOB, JICHCTBUS JKOJOTMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl NPUHATHS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HA C 1EIpl0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIUX JTI0CH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH ISl PAIIMOHATIFHOTO TIPUPOIOIIONIb30BAHNS;

yMEHHE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUs);

YMEHHUE BBIMIONHATh J1a0OpAaTOpHBIE W MpaKTUYeCKue paboThl, COOII0JATh
mpaBmiIa nmpu paboTe ¢ yueOHBIM U Ja00OpaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIUU, HAYYHO-TIOMYISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHAE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
000011ass OMOJOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
b K
1 buosnorus xak Hayka 4 1 nonHoreia O
https://m.edsoo.ru/7f41¢292
2 JKuBbie cucTeMbl U UX OpraHu3aIus 8 bubnmorexa [TOK
https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 12
https://m.edsoo.ru/7f41¢292
b K
4 KuszHeneaTeabHOCTh KIETKHA 14 1 nomorexa LO
https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 10 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 14 1 bu6moreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 5 1 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ KonTtpoibHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 4 1
IBOMONKOHHAS bUOTOrHS https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 1 bubnuorexa [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK arorias cpena 8 1 bubmorexa LOK
p pyratom peat https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0 10 1
000IIIeCTBa 1 PKOJIOTHYECKHUE CHUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 1 Bubnmorera [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 43




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrtpoabubie | IlpakTuueckue wHppoEbIe
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypest
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
) buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6moreka [IOK
U3y4YEeHUE https://m.edsoo.ru/863e6564
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6moreka [IOK
H3y4YCHUE https://m.edsoo.ru/863e6564
4 buonoruueckue cucTemMsbl, MPOLIECCHI U X | bubnuoreka [JOK
U3y4YEHUE https://m.edsoo.ru/863e6564
5 XuMU4YecKui cocTaB KiIeTKku. Boja u | 1 bubmuorexa [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674¢e
6 XuMHYeCKu cocTaB KiIeTKku. Boja u | | bubnuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bubmuoreka [JOK
7 benku. CoctaB u cTpoeHue 6e1KoB 1 https://m.edsog$/863e6b72
bubnuoreka [JOK
8 benku. CoctaB u cTpoeHue 6e1KoB 1 https://m.edsog$/863e6b72
MeToapl MO3HAHUS )KUBOU MTPUPOIBI.
9 [IpakTtuyeckas padora Ne 1 1 0.5 bubnuorexa [IOK

«Hcnionp30BaHNe Pa3JINYHBIX MCTONOB IIPpU
HU3YyUCHUU OMOJIOTHYECKUX 00BEKTOBY

https://m.edsoo.ru/863e6122




depMeHTbI — OHOJIOTHYECKHE

bubmuoreka [JOK

10 KaTaJlM3aTOPBL. 05 https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1
11 «M3yueHne KaTamuTHYECKONH aKTUBHOCTH 0.5 bubnrotexa LIOK
https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTaJiasbl)»
bubmmoreka [{OK
12 Yraepo . Jlr https://m.eds00.ru/863e6870
13 Vraesoasl. JInnuael bubmmorexa [OK
https://m.edsoo.ru/863e6870
14 Hyxneunosbie kucnotel. ATD Bubnmorexa [IOK
https://m.edsoo.ru/863e6d5c
15 Hyxnennosbie kucnoTel. ATO bubmorexa OK
https://m.edsoo.ru/863e6d5c
16 Hctopus u MeToAbl N3y4E€HUS KIETKH. bubnuoreka [IOK
Knerounas teopus https://m.edsoo.ru/863e6e88
17 Hctopus u MeTobl U3y4ECHUS KIETKH. bubnuoreka [JOK
Knerounas teopus https://m.edsoo.ru/863e6e88
18 Knerka kak nenocrtHas )kuBasi cucTeMa
19 Knetka kak 1enocTHas )KuBas cucrema
20 Knetka kak 1eiocTHas )KuBas cuctrema
CrpoeHue 3yKapuoTUYECKON KIIETKH.
Jlaboparopnas padota Ne 2 «M3yueHue bubnunoreka [JOK
21 CTPOEHUS KIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuboB U OakTepuil Mo MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOIpPENapaTax U UX ONHCAHUE
22 OOMeH BellecTB Wik MeTab0Iu3M bu6nunoreka [JOK




https://m.edsoo.ru/863e766¢

23 OO0OMeH BelIEeCTB WIM META00JIU3M bubmorexa LOK
https://m.edsoo0.ru/863e766¢
24 OO0OMeH BeIIEeCTB WIM META00JIN3M bubnmnorera [TOK
https://m.edsoo0.ru/863e766¢
25 doTocuHaTE3. XEMOCHHTE3 bubnmorera [TOK
https://m.edso0.ru/863e7¢98
26 doTocuHaTE3. XEMOCHHTE3 bubnmorera [TOK
https://m.edso0.ru/863e7¢98
bu6moreka [IOK
27 9 i 00
HEPTETHHCCKIH OOMEH https://m.edsoo.ru/863e7aae
b K
28 DHepreTudyeckuii ooMeH nomHorexa LO
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKHU. JleeHne KISTKH.
Muros. JlabopaTopHas padota Ne 3
bu6mmoreka [IOK
29 «Habmrogene MuTO3a B KJIIETKAX KOHYHKA 0.5
https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax»
30 buocunTes 6enka. Peakuus MmaTpuyHOTO bubnuoreka [IOK
CHUHTE3a https://m.edsoo.ru/863e796¢e
31 buocunTes 6enka. Peakuus MmaTpuyHOTO bubnuoreka [JOK
CUHTE3a https://m.edsoo.ru/863e796e
0 buocunTes 6enka. Peakuus maTpuyHOTO bubnuoreka [JOK
CUHTE3a https://m.edsoo.ru/863e796e
3 buocunres 6enka. Peakiius MaTpuuHOTO bubnuorexa [IOK
CHUHTE3Aa https://m.edsoo.ru/863e796e
b K
34 Tpaucnsmus — OuocunTe3 Oenka nommotexa O

https://m.edsoo.ru/863e796e




bubmuoreka [JOK

35 Tpancnsanus — 6rocuHTe3 Oenka
https://m.edsoo.ru/863e796e
36 Hexnerounsie hopMbl )KU3HA — BUPYCHI bubmmorexa [TOK
https://m.edsoo.ru/863e7540
37 Hexnerounsie hopMbl )KU3HA — BUPYCHI bubmmorexa [TOK
https://m.edsoo.ru/863e7540
bubmmoreka [{OK
38 ®opMBbl pa3MHOKEHHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmmoreka [IOK
39 @opMBI pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
40 Meiios bu6moreka [IOK
https://m.edsoo.ru/863e7f4a
41 Meiios bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
4 OmnonotBopenue. Jlaboparopras padora No 0.5 bubnuorexa [JOK
4 «M3y4yeHue cTpoeHUs MOJIOBBIX KJIETOK Ha ) https://m.edsoo.ru/863e81b6
FOTOBBIX MUKPOIpPENapaTax»
bu6mmoreka [JOK
43 NuauBuyanbHOE pa3BUTHE OPraHU3MOB
https://m.edso0.ru/863e8436
bubmuoreka [JOK
44 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB
https://m.edso0.ru/863e8436
45 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [TOK
8 Y p p https://m.eds00.ru/863e8436
46 I'eneTnka — Hayka O HacJIE€ICTBEHHOCTH U bubnuoreka [IOK
W3MEHYHUBOCTHU https://m.edsoo.ru/863e862
47 I'eneTnka — HayKka O HaCJIEACTBEHHOCTH U bubnuoreka [IOK




HU3MCHYUBOCTHU

https://m.edsoo.ru/863e8612

I'eHeTnka — Hayka 0 HaCIEICTBEHHOCTU U

bubmuoreka [JOK

48
U3MEHYUBOCTU https://m.edsoo.ru/863e86f2
49 3aKOHOMEPHOCTH HACIIEIOBAaHUS TPU3HAKOB. bubnuoreka [JOK
MOHOTHOPHUIHOE CKpEIMBaHUE https://m.edsoo.ru/863e8878
50 3aKOHOMEPHOCTH HACIIEIOBaHUS TTPU3HAKOB. bubnuoreka [JOK
MoHoTHOPHIHOE CKPEIIUBAHHE https://m.edsoo.ru/863e8878
51 JurubpuiHoe ckperuBaHie. 3aKoH bubnuorexa [JOK
HE3aBUCUMOI'0 HACJIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
50 JuruGpuHoe ckperuBaHue. 3aKoH bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIENOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleJOBaHUE NMPU3HAKOB.
JlaboparopHas pabota Ne 5 «3yuenue
patopiiaip i bu6mmoreka [IOK
53 pe3ynbTaTOB MOHOTHOPHIHOTO U 0.5
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MUKPOIIPENapaTax»
54 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnuoreka [JOK
CLICIUICHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
55 I'eneruka nona. HacnenoBanue mpu3HaKoB, bubnuoreka [JOK
CLICIICHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHuuBOCTb. JlaboparopHas padota Ne 6.
. bubmuoreka [JOK
56 N3ydenne Mmoau@uKamoHHON
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BaPUALIMOHHOTO
psilla ¥ BapuallMOHHOW KPUBOD)
HacneacrBeHHass U3MEHYUBOCTD. Bu6 OK
nonuoreka
57 JIaGoparopHas pabota Ne 7. «Ananu3 0.5 i

MyTalui y qpo30¢uiibl Ha TOTOBBIX

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




MHUKpOIpernaparax»

58 I'eneTnka denoBeka 1 bubmorexa LOK
https://m.edsoo.ru/863e8d78
bu6mmoreka [{OK

T 1

>9 CHETHIA HeIoBeka https://m.edsoo.ru/863e8d78
b K

60 I'eneTnka uenoBeka 1 nomorexa O
https://m.edsoo.ru/863e8d78

Peseprubiit ypok. O60011€HNE TIO TEME
61 «HacnencTBeHHOCTh U N3MEHUYNBOCTD 1
OpPraHU3MOBY
b K

62 Ceneknus Kak HayKa M TIpoIiecc 1 nommorexa O
https://m.edsoo.ru/863e9214
b K

63 Ceneknus Kak HayKa M TIpoIiecc 1 nomorexa O
https://m.edsoo.ru/863e9214

64 Cenekmus Kak HayKa M TIpoIiecc 1 bubmorexa LOK
https://m.edsoo.ru/863e9214

65 Meto1bl ¥ JOCTUKEHHUS CEICKIIUN PACTEHUI | bu6mmoreka [IOK

M >KUBOTHBIX https://m.edsoo.ru/863e9214

66 MeTo1bl ¥ JOCTUAKEHUSI CEJICKIIUN PACTCHUI | bu6mmoreka [JOK

M >KUBOTHBIX https://m.edsoo.ru/863e9214
bu6mmoreka [JOK

67 buoTexHosiorus kak oTpacib NPOU3BOACTBA 1
https://m.edsoo.ru/863e9336
bubnuoreka [JOK

68 buoTexHosiorus kak oTpacib NPOU3BOACTBA 1
https://m.edsoo.ru/863e9336
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11 KVIACC

KoaudecTBO 4acoB

Nen/m | Tema ypoka KontpoJabHbie IIpakTuyeckue Aara
Bcero U3y4YeHus
padoThI padoThbI

1 DBOJIIOLUS U METObI €€ U3yUECHHUSI 1

) WcTopus pa3BuTus npeacTaBieHuit o0 |
IBOJIIOIIUHI

3 MukposBomroius 1 1
[Tomynsius kKak IeMeHTapHasi eTuHUIA

4 BHIa U dBOJtonnu. JlabopaTopHas pabota Ne 1 0.5
1 «CpaBHEHUE BUIOB 1O '
MOP(OJIOrHIECKOMY KPUTEPUIO»

5 JIBKyImue cuitbl (3JeMeHTapHbIe (PaKTOpHI) |
SBOJTIOIIH

6 EcrectBennsiii 0T60p 1 ero GOpMbI 1
Pe3ynbratel 3BoIOIUN:
MIPUCTIOCOOIEHHOCTh OPraHU3MOB U

7 BH1000pazoBanue. JlaboparopHas padora No | 0.5
2 «Onucanne IpUCIocoOICHHOCTH '
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
Hanpasnenus 1 myTd MakpO3BOIIOIIUI 1

9 HeoO6parumocTh 3BOTIONHAH 1

10 Hcropus xu3Hu Ha 3eMile U METOBI €€ 1
U3Y4EHHUS

11 I'unoTe3b! NpOUCXOKACHUS )KU3HU Ha 3eMIle 1

12 Pa3BuTHe )xn3HM Ha 3eMIe 10 paM U 1




nepuoam

OCHOBHBIE dTaIbI 9BOJIIOLIUHA PACTUTCIIBHOI'O
1 ’KUBOTHOTO Mupa. [Ipakruueckas padbora

13 1
Ne 1 «M3yueHne ucKOMmaeMbIX OCTaTKOB
PACTCHHIA U )KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpemeHHast cucTeMa OpraHn4eckoro Mupa 1
15 DBOJIIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 1
16 JBuxymmue cuibl ((pakTopbl) aHTPOIIOTreHe3a 1
17 OcHOBHBIE CTaJNH SBOJIOINH Y€TOBEKa 1
13 UYenoBedeckue pachl U MPUPOTHBIE 1
aJlanTalyy 4eJoBeKa
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «BO3HHUKHOBEHHE U Pa3BUTHE KNU3HU HA 1
3emuie»
20 DKOJIOTHS KaK HayKa 1
)1 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE |
(hakTophl
Abuotndeckue dakrtopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
” 0COOCHHOCTH PAaCTEHHI U3 Pa3HBIX MECT | 0.5
oburtanus». Jlaboparopuas padora Ne 4. '
«BrnusiHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJieycay
23 buotndeckue dakTops 1
DKOJIOTHYECKUE XapaKTEPUCTUKH
24 nonymsiiun. [Ipaktudeckast pabora Ne 2 1 0.5

«[Toacu€r MIOTHOCTH NOMYIALUN Pa3HBIX
BHUJIOB PACTECHUIN»




25 CooO0recTBa OpraHu3MOB — OHOIIEHO3 1

26 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI) 1
OCHOBHBIE TIOKA3aTeJIH YKOCUCTEMBI.

27 Okojnoruueckue nupamuabl. CoiicTBa 1
skocucteM. CyKueccus

28 [Ipupoanbie 3xocHCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rnobdanpHas skocucTemMa |
3emin

a1 3aKOHOMEPHOCTH CYIIIECTBOBAHUS :
o6uochepsl

32 UYenoseuecTBo B Onochepe 3emin 1

13 CocyiiecTBOBaHUE TPUPOJIBI U |
YyelioBeYecTBa

14 PesepBubIit ypok. O6001IEHUE TEMBI |
«Coo0111ecTBa U 3KOJIOTUYECKHE CUCTEMBD)
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO

«IIpocsemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1.A.}O.Monuesa. A.B.Topranos. buonorus B cxemax u tabnunax SKCMO
Mockga. 2012 1

2.I'. W. Jlepuep. buonorus. [TonHbli cipaBOYHUK 1151 TOATOTOBKU K E " 2. M.
Actpens 2012 1

3.11.P. MyxamemkanoB. Mactepckas yuutens « TecTsl, 3a4eThl, OJIUIIOTPOCHI
10-11 xknace» M «BAKO» 2007 r

4. Jlertma-Cuonunkasi, M.A. OOmas u caHUTapHasi MUKPOOHOJIOTHS ¢ TEXHUKOM
MHUKPOOHOJIOTHYECKUX HCCIIeIoBaHui: YueOHoe mocodue / M.A. Jleiimra-
10.Cuonunxas. - CII0.: JIlaas, 2022. - 588 c.

5.T A Jloskosa. [loaroroska k onuMmramam mo ononornu 8-11 ximaccos. M

Avipuc-nipecc 2011

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/

http://www.5zaklepok.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 726242342903868691666490759959119263676517201180
Bnageney Teysoea VipuHa XamuabuesHa

OedcTerTened C12.09.2023 no 11.09.2024



http://www.tcpdf.org

		2023-09-20T23:45:58+0500




