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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COJEpKaHMs, pe3yJbTaTOB OOyYeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanuss B Poccuiickoit ®eneparuun, a TakkKe MOJOXKEHHUS O
cnenuguke 6MOIOTUH, €€ 3HAUEHUH B MO3HAHUU KMUBOUM MPUPOJBI U 0OECIICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum JaéT NpelcTaBiIeHUE O Meniax, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHHS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachlpelelieHue I0 pasjeigaM U Temaw,
PEKOMEHIYEMYIO TOCIIeIOBATEIbHOCTh U3YUYECHHsI YUeOHOTro mMaTepuajna ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaromuxcs.

B nporpamvMe mo OHOJIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
JEeSTENbHOCTH/YUeOHBIX JCHCTBUN O00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) peain30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B He
NPOCMAaTpPUBAETCA HANpPaBICHHOCTh HAa PAa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, PECTABICHUI O 3J0pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
IIOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKMU3HU ISl pELICHUS NPUKJIAIHBIX 33]a4, B
TOM 4HCJIe: NMPOQUIAKTUKH HACJIEJCTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
TFE€HETHYECKOI O KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOIHON cpele, aHaius3a
BJIUSHUSL XO3SIMCTBEHHOM JESTENIbHOCTU YEJIOBEKA Ha COCTOSIHUE MNPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPUKJIAJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHOIOTus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpenanonaraer (GopMuUpoBaHHE Yy  OOydaroUIuXxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. Ona obGecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 00oOUIaeT 3HAHUSA O KUBOM mpupone, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIMH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POpMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOI0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydyenne 6monorun oOecrneynBaeT yCJIOBHUS It (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMH(MOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUA O MpeAHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouosnoruu.

Otb60p comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KyJIbTYpOCOOOpPa3HOrO0 MOIXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBAaTHOE IIOBEICHUE
YeJ0BEKa B OKpY’Kalollledl MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUYecKoil aesrenbHocTH. Oco00e MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEP)KAaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHue cofepx aHus y4eOHOro Marepuaiga B MPOrpaMMe II0
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAay4yHOIo No3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHMS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUH B OTHOILIEHUH 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 CUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPUSX,
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 OpraHU3aIluH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TOAXOJOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Y OOydYarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KMBOW MPHUPOJIBI HA OCHOBAHWM 3HAHUM UM OIBITA, TOJYYEHHBIX IIpHU
U3y4eHUn OWOJIOTHH;

dbopmupoBanue y oOy4armMUXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEM, COOTIOICHUS STUUYECKUX
HOPM IPU MPOBEACHUU OMOJIOTHYECKUX UCCIICTOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIMICHUS YpPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHUE MTPUOOPETEHHBIX 3HAHUNM U YMEHUMN B MOBCETHEBHOM JKU3HM JJIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorus», msydaemas Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOJSAIIAM B
COCTaB MpeAMETHOU 00JsacTH «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B HezielI0).



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 Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [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 MX OPraHU3AIUSA.

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

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBINA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



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

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapodoOHble cBoiicTBa. buonormveckue ¢GyHkuuu JunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB 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
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cucTemMa CuHTe3a Oerka.

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHIApUN W Tuiactua. Bunbl tmactua. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue supa: saepHas o00JIouKa,
KapHoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. 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
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOIEN.

Tabmuer m cxembl: «llepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



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

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEHMM, DKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIbHBIX,
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. «M3ydeHuwe cTpoeHUS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTHYECKUt OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

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

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

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

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
O0enka. Otambl TpaHchsiuu. KoaupoBanune 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 nmmyHonedpuuuta yenoseka (BUY) — Bo30yaurens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel mutanus», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukanus JJTHK».

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

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. MHTepdasza u MuTo3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Craguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOTO.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusxX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cmpicin u
3Ha4YCHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA U SIMYHUKHA. OOpa3oBaHWE U Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHHE.
[TapTrenorenes.

NunuBuayaneHoe pa3BuTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIuYMHOuYHOE). BnusHue



Cpeabl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE
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 pa3MHOXKEHUE
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 CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOTIPENAPATHI «CriepMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 3. «HaGmromenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

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

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3agaun reHeTuku. Mcropust pazButus reHeTUKU. Ponb nuronorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oyiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
JUTs1 OTIpEe/IeNICHHs] TeHOTUIIa 0COOU.

CuemienHoe HacnenoBanwe mpuszHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAaCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUEeCKHUE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OmNpeAeneHrue mosia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuamoHHbIN psij U BapualmoHHasi KpuBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HACIAEACTBEHHOU n3MmenunBocty H. 1. 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 YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnencTtBenHnble 3a0o0JieBaHMS 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpUHIUIMEBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeII0OBEKa.

JdeMoHcTpanum:

[loptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabauiel M CXEMBI: «MoHoruOpUAHOE  CKpEIlMBAaHUE U  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpenMBaHHUE,
«uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIENBHBIX TE€HOBY», «l'€HeTnueckue KapThl pPaCTECHUH,
JKUBOTHBIX W YeJIOBeKa», «l'eHeThka mosa», «3aKOHOMEPHOCTH HacCeIO0BaHUS,
CHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHabI
M3MEHYUBOCTHY, «MoaudukanmornHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

OGopynoBaHue: MOJSTU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



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

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAaHUS y APO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

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

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

[Ipaktuueckas pabora No 2. «CocTaBieHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBuioBa 0 IMEeHTpaxX TMPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOXKIEHUS TOMAITHUX XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBIM ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUN W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpellUBaHHE YUCTHIX JTUHUH.
I'etepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE MOJUIIOUAOB. JOCTMKEHUS CENeKIMH PACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WH)KEHEpHUA. OTambl
co3nanuss pexomOmHaHTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nHxeHepus. Knerounele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHYeckue  mpobimembl. MO —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpanuu:

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

Tabmuuet u cxemsl: kKapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KYJbTYpHBIX pacTteHuit», «[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuity, «OtnanéHaas ruopuausanus», «Padotel akagemuka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHONOTUWY», «KileTouHble KyabTYypbl U
KJIOHMpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, 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 XO34MCTBO, J1aDOpaTOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

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.

OMOpHUOTIOTHYECKHUE: CXOJICTBA M Pa3IU4Ms 3MOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomrormonHass Teopus Y. JlapBuna. IlpeanochbuikM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenIEHHass N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnueckas teopus 3Bosonuu (CTI) u €€ 0CHOBHBIE TTOJOKEHHUS.

Mukposomonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMmyssiiimoHHBIE BOJHBI U Jpeid
reHoB. M30s1ust U1 MUrpamusi.

EctectBennsiii oTO0p — HampaBusomuid  (Gaktop sBomronuu. Dopmel
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl 1 HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONMM:  (prsieTHYEeCKas, UBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxxaeHue oT HeclenUalIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, . I'ekkenb, ®. Mroep, A. H. Ceepuios.
Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoblln

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EcrecTBeHHBIM 0TOOpP», «MHOroodpasue copToB pacTeHU»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOImIas gereHepanusy,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bu000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCITIOCOOJCHUN Yy
KUBOTHBIX», MOJeinb «OCHOBHBIC HAIPABJICHUS JBOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHHUE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMbI COXPaAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukaius —«llepekpéct
XpOMOCOM», BIIaXHbIe Tpenapathl «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHICCKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpPTaHU3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHayuHblE TPEACTABICHUS O 3apOoKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
ABOMIOLMS. AOHMOTEHHBI CUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BooU. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy )KUBBIX OPTaHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickas »pbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUHCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, J€BOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, IOPCKUI, MEJOBOM.

KaiiHo3oickass 3pa u €€ 1nepuoApl: NaAJICOr€HOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0siBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

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

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. Cxoactsa H
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuibl  (akTopbl)  aHTpOIOreHesa. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUA U BETBU JBOJIIOIIMU YEIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeanAepTanbCKul, YemoBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHUS.

YenoBeueckne pacbl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOINEOUIHAsS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHCcTpanuu:

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

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHMYECKOTrO MUpPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKAa W YeJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue nmoany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pace».

O6GopynoBanue:  Mymspku — «[Ipoucxoxaenne  deinoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAEMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeaueCKUil 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-BO3YILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

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

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MoOB K  JIEMCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasurusm, koomnepaius,
MyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

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

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJISAIUU HHy30puu-Tyenpkny, «[lumensie 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.

[IpakTrueckast padora Ne 2. «IToacy€T mioTHOCTH MOMYJIALMN pa3HbIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

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

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



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHUM 3KOCUCTEMBI. [IMIlEeBbIE LENu W CETH.
OcHOBHBIE TOKa3aTeau SKOCHUCTEMBbI: Ouomacca, MPOAYKIUS. IKOJIOTMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMA XBOWHOTO
WJTU IITUPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOTNYEeCKOTo pazHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. 'panuiipl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOocTH OHOcPepsl Kak
rI00anbHOM 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXUMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE POOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaneHnue
O6nopazHooOpasusi Kak OCHOBa ycToiunBocTu Ouocdepsl. OcHOBA PaIMOHATEHOTO
yIOpaBI€HUsI MPUPOAHBIMU peCcypcaMM M UX HCHOJb30BaHHe. JlocTHKeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. BepHaackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenn nuranusy, «IKoJoruyeckas MHPAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO JIECay», « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA OpupoAy», «BaxneWmmne HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BakHelllas COCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3¢dexTy», «DakTopsl
pPaAMOAaKTHBHOTO 3arps3HeHust Owocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cOO0OIIECTBaY, KoJeKuu «buorenosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TrepOdapuui ¢ KOJUIEKIMHW pacTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpylIaM OJHOIO BHUJA,



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



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTN HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHMSI mpeamera «buomorusi»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuyue MOTHMBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIW4YHWE OSKOJOTMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IT0CTUraroTCs B
€IUHCTBE YYeOHOM W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UICTOPUYECKUMU U JyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy IOKOJICHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUM
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOT0 BOCIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKOM MO3UIIMK 00yJaIOmIerocs Kak akKTUBHOTO 1

OTBETCTBEHHOTO 4JI€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  OMpPENENsATh 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 COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINIOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTApPHOM 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,
IIPOIIIOE U HACTOSIEE MHOIOHALIMOHAIILHOIO 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 OWOJOTMH, TOHUMAaHUS 3HAYCHHs] OHOJOTMM B TO3HAHUHM 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:

OCO3HAHUE YXOBHBIX IEHHOCTEN POCCUIMCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

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

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, 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, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOUIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

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

S) ¢usuyeckoro BocnutaHus, GopMUPOBAHHMS KYJALTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOyYHs:

NOHMMAHHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o00pasza KHU3HU
(3mopoBoe  mUTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE 1EHHOCTU TMPABWJI HMHIAMBUIYATbHOIO W  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTENBHOCTH TEXHOJOTMYECKON W COLMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHSITh TAKYIO 1€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peau30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W €aMOOOpa3OBaHHUIO Ha
MPOTSHKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX TIOCJIEACTBUN ISl
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalnpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJIMYUe Pa3BUTOrO FKOJOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B NO3HABATEIIbHOM, KOMMYHHUKATUBHOW U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTH YKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

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

noHUMaHue crenudukn OUOJOTUM KaK HayKd, OCO3HaHuUs €€ poiu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA W
oO1iecTBa, B TMO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTHA OHMOJIOTHUU JIS COBPEMEHHOM IMBUIIM3ALIMU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MYyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  DPa3BUTHUIO,  PAIMOHATIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJAX
MOBBINIEHUSI OOILIEH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTU OOyYarommxcs, GOpMHUPYyEMOit
IIpU U3YUYEHUU OUOJIOTUH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MHPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 TOJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAY4YHON JMEsTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCJIEI0BATENIBCKYIO IS TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



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

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHay4YHbIE MOHATHUS, OTpaXKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAaONIOJeHuEe,  HU3MEpPeHHe,  HKCIEPUMEHT U JPYrux),
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 NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

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

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaATh LeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHATHUS JUTsl O0OBsICHEHUST (DAKTOB W SIBICHHIA
YKWBOU IPUPOJBI;

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

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC cCpeacTBa TUTSt peACTaBICHUs
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX M HEMaTepUaIbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIIICHUH KU3HECHHBIX TIPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIESITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a1a4, PUMEHEHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBIIUICHUS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThl JUIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIIMsM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBI MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MHPOpMAIUH (TEKCTE y4eOHOTO
MoCcOOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

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

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIOJIb30BAaHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor uHMOpMalME: TPUMEHSITh XUMHYEeCKue, (Quznueckue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

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

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
BOMIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoin
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHUS KOH(DIMKTHBIX CHUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

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

Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOKO TOYKY 3PEHUSI C HCIIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3aa9H;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUA II0 €€ IOCTHKEHHUIO: COCTABIIATH IUUIAH JEUCTBUH,
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 WJAEU C IMO3UIUUA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

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

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranusanus:

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 JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIIHX;

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

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHDBIN OTIBIT;

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

2) CaMOKOHTPOJIb:

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

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 CBOEBPEMEHHO MPUHUMATH PEIIEHUA M0 HUX
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 JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT creruduyeckue s yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBSA3aHHBIX ¢ Ouojorueir. B mporpamme mpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJIIOTMYECKHMX TEPMHHOB W TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OMEH BEIIECTB M TMPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIsilMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIHS), HACIEICTBEHHOCTh, I3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBunoBa), onpenensiTe IpaHUIIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJIETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



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

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKApHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHIAUBUAYAILHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
IIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C 1eiblo oOecrevyeHuss OE30MacHOCTH CBOErO 370POBBS M 30POBBS
OKPYXKAIOIIUX JIFOICH, COOTIOIEHUS HOPM TPAaMOTHOT'O TIOBEJICHHS B OKPY KAIOIIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owooruu u OMOTEXHOJOTUH  JJI1  PalMOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKPEIIMBAaHUE, CIICIUICHHOE HACICOBAaHUE, COCTABIISATh CXEMBI
MOHOTHOPHTHOTO CKpPCUIUBAHUS JUIS TPEJCKa3aHus HACIEIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATh J1aOOpAaTOpHBICE W TIpaKTUYECKue paboThl, COOIIOIAThH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPeICcTBa MAacCOBOM MH(OpMAIUHU, HAYYHO-TIOMYJISpPHbIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMONOTHYecKyt0 HUH(POpPMAIIUI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh OHITHIHBIN anmapaT OMOJIOTHH.

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

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

YMEHHE PacCKphIBaTh COJEPKaHHE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, IKOJIOTUYECKUE (PAKTOPHI,



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

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKass TEOpUsS DBOJIIOIMU), 3aKOHbBI U 3aKOHOMEPHOCTHU
(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 METOJIAMHU HAYYHOTO TIO3HAHUS B OUOJIOTHU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSATHUN, TEOPUM M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TONYJAIUN, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U DJKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHuU3MOB, JICHCTBUS JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB W OHOTCOXMMUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOIOTMYECKUX
IPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFO/ICH, COOMI0IEHNs HOPM TPaMOTHOTO TOBEICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, NMOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSI pallUOHAIBHOTO TPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YIHEPTUU B IKOCUCTEMAX (LIEMH MUTaHU );

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
mpaBmiIa nmpu pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaTb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOIIEHHUS,
000011ass OMOJOrMYECKyt0 UHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 brbmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEIE CUCTEMEI U UX OpraHu3amus 1 bubmiorexa HOK
p 8 https://m.edsoo.ru/7f41¢c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME 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
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
bu6moreka [IOK
2 «HMcnonp30BaHne pa3IndIHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YYCHUU
OMOJOTHYECKUX O0OBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI | bubmuorexa [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u | bubnuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. C eHue 6e 1
HIEH. HOCTAB I CTPOCIHE DEIROB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYCCKUE
KaranuzaTopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
7 VYraesonasl. JIunuasl 1 Bubmiorexa OK

https://m.edsoo.ru/863e6870




bubmuoreka [JOK

8 Hyxneunossie kucnotel. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune s3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpETiapaTax u ux
OTIMCAHUE
12 OOMEH BELIECTB WX META00IN3M bubmmorexa IOK
https://m.edsoo.ru/863e766¢
13 ®oTOCUHTE3. XEMOCHHTE3 bubmorexa OK
https://m.edsoo.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IMKI KISTKU. [{enenue
KJIeTku. Muto3. JlaboparopHas
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Bubmorexa OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
TFOTOBBIX MUKpOITpEraparax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancasmus — OuocunTe3 Oenka bubmiorexa LOK
https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl kU3HH — bubnmoreka [JOK




BUPYCBI

https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmmoreka [{OK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHueE.
o1 JlabopaTtopnast padota Ne 4 0.5 bubnuoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 WNHnmBunyanbHOE pa3BUTHE bubnuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HAaCJIEJICTBEHHOCTH U U3MECHUYMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
https://m.edsoo.ru/863e8878
CKpeIllMBaHHE
JlurnOpuHOE CKpeInBaHue. 3aKOH BuGmiorexa LK
25 HE3aBHCHMOI'0 HACJIEIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHHUE
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3y4yenue pe3yapTaToB 0.5 bu6nuoreka [IOK
MOHOTHOPHUHOTO U AUTUOPUIHOTO https://m.eds00.1u/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
FOTOBBIX MUKPOIpENapaTax»
27 I'enetuka nona. HacaemoBanue bu6mmoreka [JOK




IIPHU3HAKOB, CUCIJICHHBIX C ITIOJIOM

https://m.edsoo.ru/863e8c60

N3menuusBocts. Henaciencrsennas
M3MEHUYMBOCTb. JlaboparopHas

)3 pabora Ne 6. N3yucHwue | 0.5 bubnmoreka [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifia U
BAPUALIMOHHON KPUBO»

HacnencrBeHHasi “BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. | 0.5 bubnuoreka [JOK
«AHaM3 MyTanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»

bu6moreka [IOK

30 Perteririca esosexa : https://m.edsoo.ru/863e8d78
Peseprueiit ypok. O60011eHIE TIO

31 TeMme «HacieacTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Ceneknus Kak HayKa v IIPOLIECC 1 bubmorexa LOK

https://m.edsoo.ru/863e9214

13 MeTobl 1 JOCTHXKEHUS CEJICKIINT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosorus kak oTpacib | bubnnoreka [IOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
" bubnuoreka [JOK
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs NpeCcTaBICHUN | bubnnorexa [JOK
00 »BOTIOIINH https://m.eds00.1u/863e¢9570
3 MukposBontonus 1 Bubamorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOITHH.
4 JlaGopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edso0o.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyIue cuitbl (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKkTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TO0p 1 €10 GOpPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas | 0.5 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus n nytu | bubnuoreka [IOK

MakKpO3BOJIIOIUHN

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




9 HeobOpaTumocTs 3BOTIOIUN
10 Ucropust sxu3Hu Ha 3emiie 1 METOAbI
€€ N3y4eHUS
1 ['mnoTe3bl NpOUCXOXKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xxu3HM Ha 3emMIie TIo Ipam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIUSIX)
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0BEKa (aHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJlafTalliy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCay
bubnuoreka [JOK
23 buotnueckue dakTopsl nommoreka I
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «Iloacuér mmoTHOCTH 0.5
MOMYJISILUM pa3HbIX BUIOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoiHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bu6nuoreka [IOK
3KOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnuoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B bnochepe 3emiin 1
13 CocyltiecTBoBaHUE MIPUPOIBI U | bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 IKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOTPAMME
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