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
otBoautTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Heaenro), B 11 kimacce —
68 yacoB (2 yaca B HEJIEJIO).



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 MpaKTH4YecKUue padoThbI:

[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:

Tabnutel u cxembl: «OCHOBHBIC 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 MHUHEpPAJbHBIX BellecTB B Kierke. llogaep:xkanue
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
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



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

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

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢GyHkuuu JunupoB. 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 Oernka.

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

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MHUTOXOHIApUN W TuiacTud. Bunbl tactua. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapHoIlJla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT 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 XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmuter m cxembl: «Ilepmonnueckas TabnwIa XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekysbl



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, HW3MEPEeHMM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacCTUTEIbHBIX,
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 (QHEPreTUYECKUit 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. XeMOCHHTE3UPYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. OddexTuBHOCTDH
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
Oenka. Otambl TpaHchsnuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo30yaurens CIIN/a.



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

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunbel nutanusy», «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,
O6akrepuodaray, «Permmukarus JJHK».

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. MHTepdaza u MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMYECKME OCHOBBI Pa3MHOXEHHUS U  WHAMBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

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

[Iporpammupyemas rubenb KIETKH — aromnTo3.

dopMbI pa3sMHOKEHUSI OPraHU3MOB: Oecroyioe U MmosioBoe. Buasl Gecronoro
Pa3MHOXXEHUS: JEJIEHUE HaJIBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMIcKycCTBEeHHOE KIIOHHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECIOI0rO.

Meito3. Cragum Mmeito3a. Ilporecchl, Mpoucxoisiiue Ha CTagusix Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicn u
3Ha4YCHUE MEH03a.

'ameTtorenes — mporecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM M AMYHUKUA. OOpa3oBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauusa, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JIMYuHOuYHOE). BimsHue



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

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenpsAmoe pa3zBuTHE», «'aMEeTOreHe3 y MIICKOIUTAIOIINX 1
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

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

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

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

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

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

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonorubpugHoe CKpeluuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokoneHusa. IlpaBuno gomMuHUpOBaHUsA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemuBanue. Mcnonp30Banne aHaIM3UPYIOUIETO CKPEIUBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. [ eHeTHUeCKHne 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  cpeabl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUUUHBI MyTaluid. MyTtareHHble (PaKkTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCAJIOTNUEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMMUY €CKUH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe onpeaeIeHUe IreHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamu3a. HacmencTtBenHnble 3a00JjieBaHUS 4YeJIOBEKa: TI'CHHBIE OOJIE3HH,
0OJIe3HU C HACJEJCTBCHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTtnueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETUICCKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAUCHUE METUIIMHCKOMN
TCHETHUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JIeBaHU YeIOBEKa.

JdeMoHCcTpanum:

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

Tabauiel M CXEMBI: «MoHoruOpuaHOE  CKpEllMBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pacCHICIUVICHUS M €ro IMTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIENIBHBIX TE€HOB», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka monay», «3aKOHOMEPHOCTH HacCJeJIOBaHMUS,
CLHEIUJIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

OGopynoBaHue: MOJETU-AMIUIMKAIMA «MOHOTHOPHUIHOE CKPEITUBAHUCY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompenapar «po3zoduna» (HOpma, MyTaluu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPELIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

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

Jlaboparopnast pabotra No 7. «AHanu3 MyTanuii y apo30¢uiibl Ha TOTOBBIX
MUKpOTpenapaTax.

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

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaAeHUe CENEeKIUH U JTOMECTHUKALIUS.
VYuyenne H. W. BaBunoBa 0 ueHTpax TMNPOUCXOXKACHHS W MHOTr000pas3us
KyJbTYpHBIX pacTeHui. LleHTphl mpOMCXO0KIEeHUsS AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, TamMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbI U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpeniuBanue — HHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YWCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUILIOUIOB. JIOCTMXKEHUS CENeKIMU paCTeHH, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. ITalibl
co3nanuss pexomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Kinerounbele KyJlbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuit», «I[lopoabl ToMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHras ruopuan3anus», «Padotel akagemruka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUW», «KileTouHble KyabTYypbl U
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIO0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

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

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BiusiHue SBOIONMOHHOW TEOPUU Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

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

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH MU OCHOBHBIX METa0OJMYECKHX MyTell y Bcex
OpraHN3MOB.

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

Cunretnyeckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MTOIOXKEHUS.

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 U Murpanusi.

EctectBenHblii 0oTOOp — HampaBiusomuil (Qakrtop dBomOIUU. DOpPMEI
€CTEeCTBEHHOr0 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOp(h 036l ¥ HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduuecKkoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONMH:  (priieTHYEeCKas, UBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne oT HecleuualTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanuzanus. AanTuBHas paJdaius.

JdeMoHCcTpanum:



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  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprObBI 32
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6iIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsH, KOJUIeKIUs «[IpuMephl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojens ammiukanus «llepexpéct
XpOMOCOM», BJIaXHbIe Tpenapathl «Pa3Butne Hacexkomoro», «Pa3putue
JSATYIIKWY», MUKporpenapaT «JIpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHA HA 3eMm.ie.

JloHayuHblE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DOKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMS.
@opMHUPOBAHNE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickas »pbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMCKUM, JEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 3pa u €€ 1nepuoapl: NaJICOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
ABOJIIOLMU PACTUTENIBHOIO M JKMBOTHOrO Mupa. Apomopdo3bl y pacTeHuil u
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

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

OBOJIIOIMS YeIOBEKa. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHuii o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecTBeHHbI 00pa3  KU3HH,
U3FOTOBJIEHUE OPYIUN TPY1d, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasymHbIil. Haxonku ucCKOmaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OO0JAaCTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CyLIECTBOBaHUA. ENMHCTBO 4YEIOBEYECKHUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuuyeckoro mupa», «PactutenpHas Kkietka», <«OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEIIOBEKA W YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MAJCOHTOJIOTMYECKMX HaXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeinmme moan», «IpeBHue mroam», «llepsbie
COBPEMEHHBIE TN, «HenoBedeckue pacs».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIIETIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YelOoBeKa (KaMHU-YOMTIEPHI,
pyOmna, ckpebna), TEOXpOHOJOTHYECKass Talnuima, KOJUIeKIus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabGopaTopHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
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: BOJIHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUE 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Buner OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomnepanus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJisiiuu. (OCHOBHbIE —IOKa3aTelu
NOMYJIALIMK: YHCICHHOCTh, IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTh, IPHUPOCT,
murpanus. J{lmHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «llpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzmy», «llonmymanum», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISAIUU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

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

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

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLUI Pa3HBIX BUIOB
PACTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiueBasi). Buabl-momuHantel. CBs3M B
ouoreHose.

Dkosiornyeckre cucrteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTbl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMieBble 1LENu U CEeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

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

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJOrNYecKoro pazHooOpasus Ha 3emie.

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

KpyroBopoTs! BelecTB 1 OMOr€OXUMHYECKUE IUKIIBI 2JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

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

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBaA. CoxpaneHnue
O6nopazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PaMOHATIBLHOTO
yOpaBJI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJb30BaHHe. JlocTHkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «llumesbie nenu», «bUoIEHO3: COCTaB U CTPYKTypan,
«IIpuponubsie coobmiectBay, «llenn nutanus», «IKoJorMYecKas MHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOrO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOTEHHBIC  BO3JCHUCTBUS HaA Ipupody», «Baxuelmme HUCTOYHHKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAIOLIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3¢ dexTy», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne ku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOCheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJbTYp», TepOapuu ¥ KOJUIEKIMU PpACTeHHH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHMM TpylnaM OJHOIO BHUJA,



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



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

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

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuYue MOTHBAlMM K  OOy4YyeHHUIO  OHMOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKaMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUHM C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMM JUYHOCTH, NATPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUI
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

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

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

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOMU TrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOK PoawHy, CBOM S3bIK U KYJIbTYpY,
IIPOIIUIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccnu;

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

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHH, TOHHUMAaHUS 3HAUYEHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUUYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW M OTIbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABUJI HMHIAMBUIYATbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIINX 370POBBIO U JKU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10t00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COIMaJIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIILHO
BBINIOJIHSITh TAKYIO €SI TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BBIBATH
COOCTBEHHBIE KU3HEHHbIE TUTAHbL;

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 €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyIbTYyphl: TPHOOPETEHHE OTBITA
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
3HAHUST M YMEHHUS TMpPU pELICHUH NPOOJEM, CBSI3aHHBIX C palUOHAIbHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCAIIMX Bped  OKPYKAIOUIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATH HEOIArONpPHUATHBIE JKOJIOTUYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

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

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHOUN MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXAY JIIOAbMU U TTO3HAHUS MUPA;

NMOHUMaHUE cCrenupuKd OWOJOTHH KaK HayKH, OCO3HaHHS e poJu B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUuss 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUsI IIPUPOJHOTO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CMOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIA U3 II00ATBHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OOLIEd KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

IIOHMMAaHWE CYHIIHOCTH METOJOB IO3HAaHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OWOJOTHYECKUE 3HAHUS IS
pelieHus npodyieM B peajabHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUUA TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILEHay4YHbIE MOHATHS, OTpa)karollue
LEJOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
CUCTeMa, Hay4yHBIM (pakT, NPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UcclieloBaHue,  HAONMIOJeHUuEe,  HU3MEpPeHHe,  HKCIEPUMEHT U JAPYTHXx),
yHHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHEIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTb
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHbIC ydeOHBbIC JCHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
o0pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbI€E JJOrHUecKHe JeiCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyalM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUW NPHUEMBI JIOTHYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, Kilaccu(UKAIUK, 0000IIEHNS), pACKPBIBATH CMBICTT
OMOJOTUYECKUX TOHATUN (BBIIETSATh MX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpeNeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TIOCTABIICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHITHS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSATCIBHOCTH;

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

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHS:

BJIQJICTh HABbIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHUABI JICATCIBHOCTH I10 IOJYYCHHUIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHHS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHSTUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJAWTh apryMEeHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHANIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIIEHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, TpEJjaratb OPUTHHAIBHBIC MOIAXOIBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MoCcCoOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OWOJOTUYECKUX CJIOBApSAX W
CIIPaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHGOpMaALUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! Y4EOHBIX
3ajay;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  GOpMYy  MpPEACTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYEeCKUe 3HAKHM M CHUMBOJIBI, (DopMyibl, aO0peBUATYpy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

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

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK IPYTUX YYACTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMHU CIIOcOOaMM OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMecCTHAas J1eSITeJIbHOCTD:

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

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX JEUCTBHI € Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJIIEKTHUBA,;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacupenensTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HWJIEM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTHUBHOE CTPATErMYECKOE IIOBEJECHHE B Pa3IMYHBIX
CUTYAIUsX, IPOSIBIISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh MMO3HABATEJIBHYIO NIE€SITEIBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IIMPOKOH SPYIAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIATH CBOW OOpa3oBaTENBHBIA U
KYJIbTYPHBIY YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLCHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATh PELIICHUS IO HX
CHIDKECHUIO;



NpPUHUMATh MOTHUBBI M AapryMEHTbl JAPYTHMX IMpU AaHAJIU3E€ pEe3yIbTaTOB
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;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEWCTBHI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATECIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl IPEJACTABICHBI IO roAaM 00yUYCHHS.

[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 MUpPa U HAy4HOTO MHPOBO33PEHHS, O BKJIAJAE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB M MPEBpAICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOIeHNE U
OMHUCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHHE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BELIECTB M IMpEBpAIlCHUs] SHEPIruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMECHHE TPUMEHSThH IMMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OMOJOTHYECKUX
NPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B MOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHHs O€30MacHOCTH CBOEro 3/10pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JT0JIeH, COOIO/ICHHUSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPUPOJHON Cpelle, NMOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS JTOCTHIKCHUIN
COBpPEMEHHOM ouosoruu u OMOTEXHOJIOTUH TUTSI paIMoHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTHOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAacCJeIOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPHUIHOTO CKpCUIMBAaHMS ISl TIPEJICKa3aHUs HACJICOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJHATH JA0OpAaTOPHBIE U TPAKTHYECKHE PalOThl, COOMIOAATH
paBuia mpu pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIKU, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMOIOTHYecKyt0 UH(POpPMAIIMI0O W3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHIHBIN anmnapaT OMOJIOTHH.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI ECTECTBCHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, ABOIIOLHUS, ABMKYIINE CUIIbI ((haKTOpPbI) SBOJIOINUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMdeckue (HakTophl,



DKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBHI, pPEAYLEHThl, LEeNU MUTaHUs,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBaHus riaBHBIX HampaBJIEHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAaMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3anus U TMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
PEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
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, MPUCIOCOOIEHHOCTU
OpraHuU3MOB, JICHCTBUS JKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IepeHoca
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBICHEHUS] OMOJOTUYECKUX
MIPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUSL NMPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOU
KU3HA C 1EJIpl0 oOecreyeHus O€30MacHOCTH CBOErO 3J0POBbS U 370POBbS
OKPYXAIOIIUX JTI0/CH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON cpelle, MOHUMaHUE HEOOXOJWMOCTH HCIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

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

YMEHHUE BBIMOIHATh J1a0OpPAaTOpPHBIE U MPAKTHUYECKHUE PadOThl, COOJIOAATH
mpaBmiIa nmpu pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOM MH(pOPMAIIUU, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuUBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass OMONOrMYECKyt0 UH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAaMOTHO
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¢292
2 JKuBEBIE CUCTEMEI U UX OpraHu3aus 1 bubmmorexa [TOK
p 1 https://m.edsoo.ru/7f41¢292
b K
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 0,5 nomHorexa LO
https://m.edsoo.ru/7f41¢292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0.5 bubmuorexa [JOK
OpraHu3MoB ’ https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 1 1 bu6mmoreka [JOK
OpPraHu3MoOB 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 2 2,5




11 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHue pa3aejioB H TeEM nudpoBLIe
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 18 1 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 18 0.5 bubnuorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 10 1
Praffi3MEL I OKpyKatomas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTHUECKAE CHCTEMBI 18 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpemst 4 Bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bceero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bu6moreka [IOK
[IpakTnueckoe 3HaUeHUE
2 40O HeCKIX SHAMMH 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
3 OOBEKT U3y4eHUs] OMOJIOTHH 1 bubmorexa OK
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPOIBI.
bu6mmoreka [IOK
4 MeTo1bl AMIIUPUYECKOTO 1
https://m.edsoo.ru/863e6122
HCCIICIOBAHUSI.
Merto1bl TO3HAHUSA JKUBOU TPUPO/IBI.
A pupon bu6mmoreka [JOK
5 MeTo/1bl TEOPETUYECKOTO 1
https://m.edsoo.ru/863e6122
HCCIICIOBAHUS.
6 buonornyueckne cuctemMsl, MPOIECCHI | bubnuoreka [JOK
U UX U3y4YeHUEe https://m.edsoo.ru/863e6564
7 Bxoanas koHTpoJIbHAs paboTa 1 1
8 MonekysipHbIiA ypOBeHb: 00111ast | bubnuoreka [IOK
XapaKTEpHUCTUKA https://m.edsoo.ru/863e674¢
9 XUMHUYECKUH COCTaB KIJIETKH. | bubnuoreka [JOK
Heoprannueckue Bemectsa: Boja u https://m.edsoo.ru/863e674¢




MUHCPAJIbHBIC COJIN

10 DI07000791031 https://m.edsoo.ru/863e6870
1 VITeBOIBL. bubmmorexa [{OK
https://m.edsoo.ru/863e6870
12 benku. CoctaB u cTpoeHue OeJIKOB bubmorexa HOK
https://m.edsoo.ru/863e6b72
13 benku. ®yHkuuu 6eIKOB B OpraHUu3Me. brbmmorexa [TOK
https://m.edsoo.ru/863e6b72
®epMeHThl — OUOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTtopHas
. bubmuorexa [JOK
14 paborta «/3ydyeHne KaTalTUTUYECKOMN 0.5
https://m.edsoo.ru/863e6b72
aKTUBHOCTH ()epPMEHTOB (HA MpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
bu6mmoreka [IOK
15 Hyxneunossie kucnotsl: JJIHK u PHK hitps://m.edsoo.ru/863¢6d5¢
bu6mmoreka [IOK
16 AT®. BuramuibL. https://m.edsoo.ru/863e6d5¢
17 O06o0maromuii ypok 1o riaBe bubnuorexa [JOK
«MoOJIEKYJISIPHBIN YPOBEHBY» https://m.edsoo.ru/863e674¢e
13 Hctopus u MeToabpl U3ydeHUs bubnuorexa [JOK
kietku. Kinerounas teopus https://m.edsoo.ru/863e6e88
19 Crpoenue kierku. Knerounas bubnunoreka [JOK
MmemOpana. [{uromia3ma. https://m.edsoo.ru/863e6e88
bub K
20 Pu6ocomsr. SAnpo. DIIC. uommorexa HO
https://m.eds00.ru/863e6e88
B . K r .
21 AKYOJTH. ROMILICKE L OB https://m.edso0o0.ru/863e6f0
JIuzocomsl.
22 Muroxonapuu. [lmactuasl. https://m.edsoo.ru/863e6£f0




Opranounsl apmkenus. Kinetounsie
BKJIFOUCHMUSL.

CrpoeHnue 3yKapuoTHYECKON KIIETKH.
JlabopatopHnas pabora «3yuenue
CTPOEHHMS KJIIETOK PACTEHUH,

bubmmorexa [{OK

23 KHBOTHLLX. TOHGOB 1 GaKTenHil 10 0.5 https://m.edso0.ru/863e6ff0
- P p A https://m.edsoo.ru/863e716¢
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenapaTax u ux OIMUCaHue»
24 Hexknerounslie Gpopmbl :kU3HH — bubnuorexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
)5 Heknerounsie Gpopmbl :kU3HH — bubnuoreka [JOK
BUPYCHI https://m.edsoo.ru/863e7540
O06o0maromuii ypok 1mo TemMe
26 HIGTOTIHI YpOKTIO TeM https://m.edsoo.ru/863e716¢
«CTpoeHHE KIETKN
bu6 OK
27 OOMEH BELIECTB WIH META00IN3M nommorexa I
https://m.eds00.ru/863e766¢
28 DHepreTudecKkuii 0OMeH. I TukoIus. bubmorexa OK
https://m.edsoo.ru/863e7aae
29 DHepreTUYecKuii 0OMeH. bubnuorexa [JOK
OxkuciurensHoe hochoprmpoBaHue https://m.edsoo.ru/863e7aae
30 doTocuHTES. bubmorexa HOK
https://m.edsoo.ru/863e7¢98
31 ®doTtocunTe3. XEMOCHHTE3 bubmorera [JOK
https://m.edsoo.ru/863e7¢98
3 Buocunres O6enka. Peakius bu6mmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
b K
33 buocunTes 6enka. Tpancusius. nomotexa O

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




Perynsanus tpaHCcKpUNuuu u

bubmuoreka [JOK

34
TPAaHCIALIUY B KJIIETKE U OPTaHU3ME https://m.edsoo.ru/863e796¢

35 JKu3HeHHBIN LUK KIETKHU. [{enenue 0.5 bubmmoreka [{OK
KJIETKHU. ' https://m.edsoo.ru/863e7dc4
Muto3. Jlaboparopras paboTa

36 «HaOmronenne MuTO3a B KJIETKAaX bubmuoreka [JOK
KOHYHKA KOpPEIIKa JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MHKpOIIpenapaTax»

bubmmoreka [{OK
37 Tenenue xrerky. Meifos https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
CtpoeHue noJoBbIX KIIETOK.
JlaboparopHas pabota Ne 4
38 «3 peHI/II; CT EGHI/IH MOJIOBBIX 0.5 Bubnmorexa [IOK
i P ' https://m.edsoo.ru/863¢81b6
KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»

39 OO6pa3zoBaHue U Pa3BUTHE MMOJOBBIX bubnunoreka [JOK
Kj1eToK. OII0OJ0OTBOPEHUE. https://m.edsoo.ru/863e81b6
O6o6menue mo Teme «Kierounsrit

40 https://m.edsoo.ru/863e716¢
YPOBEHB)

NuauBunyanbHOE pa3BUTHE
AHBIAY P N bubnuoreka [JOK
41 OpraHu3MOB. DMOPHUOHATEHBIN
https://m.eds00.ru/863e8436
MEePUO/I.
NHnuBuayanbHOE pa3BUTHE
AIBIAY P . bubmuoreka [JOK
42 opranu3MoB. [TocTamMOpHoHaNBHBIN
https://m.eds00.ru/863e8436
MEepUO.
13 I'enernka — Hayka o bubnuoreka [IOK

HaCJICACTBECHHOCTHU U U3MCHYUBOCTHU

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




3aKOHOMEPHOCTH HACTIEAOBAHUS

bubmuoreka [JOK

44 puU3HAKOB. MoHOTHOpHTHOE
https://m.eds00.ru/863e8878
CKpEIIMBaHUE
45 Pemenue 3a1a4 Ha MOHOTHOPUTHOE bubnuorexa [JOK
CKpellUBaHuE https://m.edsoo.ru/863e8878
UTHOPUIHOE CKPEINMBAHUE. 3aKOH
A P P bubmmoreka [IOK
46 HE3aBUCHUMOT'0 HACIIEJOBAHMS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
A7 Pemenue 3agau Ha quruOpuHOE bubmmoreka [{OK
CKpellluBaHue. https://m.edsoo.ru/863e89a4
43 BzaumopelicTBre HeaaeabHBIX bu6moreka [IOK
reHosB. Pemrenne 3agad. https://m.edsoo.ru/863e8c60
49 CremieHHoe HaclIeIOBaHue bu6moreka [IOK
MIPU3HAKOB. https://m.edsoo.ru/863e8c60
50 I'enetnka nona. HaciaemoBanue bubmuorexa [JOK
NPU3HAKOB, CLEIUIEHHBIX C MOJIOM https://m.edsoo.ru/863e8c60
bu6 OK
51 Pemtenue 3amauy. nommorexa L
https://m.edsoo.ru/863e8c60
NsmenunBocTh. HenacnencTeeHHas
M3MEHYUBOCTh. JlabopartopHas
5 pabota Ne 6. zyuenue 0.5 bubnuoreka [IOK
MOIU(DUKAITMOHHOM U3MEHYUBOCTH, ) https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPUALIMOHHOIO psifa 1
BapyallMOHHOW KPUBOM»
bu6mmoreka [JOK
53 HacnencrtBenHass N3MEHUYUBOCTD.
https://m.edsoo.ru/863e8efe
b K
54 HacnencrBenHas n3MeHYUBOCTb. nomoreka O

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




bubmuoreka [JOK

55 I'eneTtuka yenoseka 1
https://m.edsoo.ru/863e8d78
56 HacnencTBenubie 00JIe3HN YeIIOBEKA. bubmorexa HOK
https://m.edsoo.ru/863e8d78
57 CocraBiieHr€e poI0CIOBHOM, 1 bubnuorexa [JOK
pewenue 3agay. https://m.edsoo.ru/863e8d78
53 MemnmHckasg reHeTuka. Meauko- | bubmmoreka [{OK
TE€HETUYECKOE KOHCYJIbTUPOBAHUE https://m.edsoo.ru/863e8d78
59 O06o0mmaroiuii ypok 1mo Teme | bubnuorexa [JOK
«I'eneTnka https://m.edsoo.ru/863e8efe
60 Wrorosas koHTposbHas paboTa 1
61 Cenekius Kak HayKa M TIPOIIECC. 1 bubmmorexa [OK
https://m.edsoo0.ru/863e¢9214
2 MeToabl JOCTHIKEHUS CEASKIIUT | bubmuorexa [IOK
pacTeHuN. https://m.edsoo.ru/863e9214
63 MeTobl 1 JOCTHXKEHHUS CETICKIINT | bubmuorexa [IOK
JKUBOTHBIX. https://m.edsoo.ru/863e9214
64 Cenekuusi MUKPOOPraHU3MOB 1 bubmorexa HOK
https://m.edsoo.ru/863e¢9214
65 buoTexHosorus kak oTpacib | bubnuorexa [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e9336
66 [ToBTOpenue Tembl «MoOJEKyIAPHBII | bubnunorexa [JOK
YPOBEHD) https://m.edsoo.ru/863e674¢
67 HosTopenue Tempt «Knerourbili 1 https://m.edsoo.ru/863e716¢
YPOBEHbB
68 Peseps 1
OBIIEE KOJIMYECTBO YACOB I10 63 2.5

I[TPOTPAMME




11 KVIACC

KosnuuecTBo yacon DJIeKTPOHHbIE
ara uudpoBbIe
Nen/m | Tema ypoka Konrpoabsubie | IIpakruyeckue A op
Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 DBOJIOIHUS U METOBI €€ H3yICHHUS 1
https://m.edsoo.ru/863ea20e
) Hcropus pasBuths npeacTaBiIeHUN | bubnnorexa [JOK
00 »BOTIOIINH https://m.eds00.1u/863e¢9570
3 Hcropus pasBuTHs NpeacTaBICHUN 1 bubnuoreka [JOK
00 »BOTIOIINN https://m.eds00.1u/863e¢9570
4 MukposBonronus 1 Bubnmorexa [IOK
https://m.edsoo.ru/863e9cle
5 MukposBoroIus 1 bubmorexa LOK
https://m.edsoo.ru/863e9cle
6 Bxoanas koHTpOJIbHASI paboTa 1 1
7 Bupn, ero xputepun u cTpykTypa 1 Bubmrorexa LIOK
& PHTEP PyKtypa. https://m.eds00.ru/863e9cle
[omynsimus Kak sJieMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIOIUH.
AIHITHA BIA 1 bubmuorexka [JOK
8 Jlaboparopnas pabota «CpaBHEeHUE 1 0.5
https://m.edso00.ru/863e99c6
BHJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»
9 JIBuoKymire cuibl (dIeMeHTapHbIe | bubmuoreka [JOK
(baxTOpBbI) SBOIIOLUN https://m.edsoo.ru/863e9da4
10 JIBuKymire cuibl (dIeMeHTapHbIe | bubnunoreka [JOK
(bakTOpBbI) 3BOJIIOLUN https://m.edsoo.ru/863e9da4




3akon Xapau-Baiin6epra. Pemenne

11
3azad.
bub6mmorexa [{OK
12 E it oTOOp.
CTECTBEHHEM OTOOP https://m.edsoo.ru/863e9ed0
b K
13 @DopMBI eCTECTBEHHOTO 0TOOpa nommorera 110
https://m.edsoo.ru/863e9ed0
HckyccTBeHHBIN 0TOOP U €ro poJib B
Y P P bubmmoreka [IOK
14 YBEJIMUYEHUU OUOJIOTMYECKOTO
https://m.edsoo.ru/863e9ed0
pazHooOpasusl.
Pe3ynbTaTel 3BOTIONMN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
1 BH1000pazoBanue. JlaboparopHas 0.5 bubmuorexa [JOK
pabora «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa»
16 MakposBoroIUs bubmorexa LOK
https://m.edsoo.ru/863e9cle
17 Hanpasnenus u nytu bubnuorexa [JOK
MaKpO3BOJIOLUU https://m.edsoo.ru/863e9cle
bu6mmoreka [JOK
18 I1
YTH MARPOIBOLOLMH https://m.edsoo.ru/863e9cle
bub K
19 HeoO6parumocTh 3BOTIONHAH nommorexa O
https://m.edsoo.ru/863e9cle
20 Hcropus xu3Hu Ha 3emiie U METOAbI bubnunoreka [JOK
e€ n3y4eHus https://m.edsoo.ru/863ea5a6
)1 Hcropus xu3HU Ha 3eMile U METObI bubnuoreka [IOK
€€ n3y4yeHUs https://m.edsoo.ru/863ea5a6
22 I'MnoTe3sl MPOUCXOXKIACHUS KU3HU HA bubnuoreka [IOK




3emie https://m.edsoo.ru/863eaSa6
3 ['unoTe3bl NPOUCXOKAEHMS )KU3HU Ha bubmuoreka [IOK
3emie https://m.edsoo.ru/863ea5ab
4 PazButue xxu3Hu Ha 3emMIie 1o Ipam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
)5 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
26 [IpakTuueckas padota «M3ydenue 0.5 bubmmorexa [TOK
. https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTATKOB PACTCHHU H
JKUBOTHBIX B KOJIJIEKITHSIX)
7 CoBpeMeHHas cucrtema bubmuorexa [JOK
OPraHu4vecKoro MuUpa https://m.edsoo.ru/863ea48e
)3 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
29 DBOJIIOIHS YeTIOBEeKa (aHTPOIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
30 AHTpoOIMorexes bubmorera [JOK
https://m.edsoo.ru/863eac2c
31 JBuxymue cuibl ((hakTops) bubnuoreka [JOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
0 OcCHOBHBIE CTaJANH 3BOJIIOLUU bubnunoreka [JOK
yeJjioBeKa https://m.edsoo.ru/863eac2c
3 OCHOBHBIE CTaJIUU SBOJIIOIUN bubmuoreka [JOK
yeJI0OBeKa https://m.edsoo.ru/863eac2c
34 Yenoseueckue pacsl U IPUPOJHBIE bubnuoreka [IOK

ajJalrTalnruy 4€JI0BCKa

https://m.edsoo.ru/863eaeca2




O06o0maromuii ypok 1o Teme

35 «BO3HUKHOBEHHE U pa3BUTHUE KU3HU
Ha 3emiie»
bub6 OK
36 DKOJIOTHS KaK HayKa nomoreka I
https://m.edsoo.ru/863eafec
b K
37 Cpensl oOuTaHus OPraHU3MOB. nommorexa O
https://m.edsoo.ru/863eafec
b K
38 Dxoyioruueckue GaKkTops nommorexa O
https://m.edsoo.ru/863eafec
AOGuoTtnyeckue (HakTopsl.
JlaGopaTtopHnast pabota
bu6moreka [IOK
39 «Mopdonornueckne 0COOEHHOCTH 0.5
. https://m.edsoo.ru/863eb10e
pacTeHui U3 pa3HbIX MECT
oOUTAHUY.
40 buotndeckue dakTopsl bubmorexa OK
https://m.edsoo.ru/863eb348
buotnueckue dakropsl. Buabl
. bu6mmoreka [JOK
41 B3aMMOOTHOILICHUI MEXY
https://m.edsoo.ru/863eb348
OpraHu3MamH.
DKOJIOTHYECKUE XapaKTePUCTUKH
4 nonyssinud. [IpakTudeckas pabora 0.5 bubnnoreka [IOK
Ne 2 «IToacuéT mioTHOCTH ) https://m.edso0.ru/863eb46a
MOMYJISIIIUI pa3HBIX BUJOB PACTCHHID)
43 CooOriecTBa OpraHu3MoB — bubnunoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
m DKOJOTUYECKUE CUCTEMBI bubmuoreka [JOK
(3K0CcHCTEMBI) https://m.edsoo.ru/863eb46a
45 HazemHO0-BO31y1IIHBIE U BOJIHBIE bubmorexa [IOK

https://m.edsoo.ru/863eb46a




OKOCHUCTEMBI

46 OcHOBHBIE TIOKA3aTENU HIKOCUCTEMBI. bubmmoreka [JOK
DKOJIOTUYECKHE TUPAMUBI. https://m.edsoo.ru/863eb5fa
47 CBolicTBa HKOCHCTEM. bubmmorexa [TOK
https://m.edsoo.ru/863ebd16
48 [TumieBbie CBSA3M B IKOCUCTEME
49 Cyxkueccus. [lepBuynasi, BropuuHas bubnuoreka [JOK
JKOCUCTEMBI. https://m.edsoo.ru/863ebd16
50 [IpupoaHbIe 5KOCUCTEMBI
51 AHTPOTIOT€HHBIE YKOCUCTEMBI Bubamorexa [IOK
https://m.edsoo.ru/863ea48e
50 KpyroBopoT BemecTs u 3HEpruu B bubnuoreka [JOK
JKOCUCTEME https://m.edsoo.ru/863ebd16
53 OO6o0maromnuii ypok 1mo Teme bubnuoreka [IOK
«IKOCUCTEMHBIN YPOBEHBY» https://m.edsoo.ru/863ea48e
54 buocdepa — rnobanpHas bubnuoreka [IOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
55 VYuenue B.U. BepHaackoro o bubnunoreka [JOK
ounocdepe https://m.edsoo.ru/863ebb5e
56 3aKOHOMEPHOCTH CYIIECTBOBAHMS bubnnoreka [IOK
ouochepsl https://m.edsoo.ru/863ebd16
bubnunoreka [JOK
>7 Kpyrosopor semects B Grocgepe https://m.edsocl)_.[ru/8636bdl6
58 KpyrosopoT BemiectB B buocdepe Et?]i?;;fiigii 63ebdl6
¥ | Osorowss Guochep A
60 DBodroius 6uochepsl bubnunoreka [JOK




https://m.edsoo.ru/863ebb5e

61 HTorosas koHTpoJbHAsA paboTa 1
bubnuorexa [JOK
62 YenosedecTBo B bnochepe 3emin 1 https://m.edSO(])_.Iru/863ebale
63 CocytiecTBoBaHUE MTPUPOIBI U | bubnuotexa [JOK
YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
64 Coxpanenusi 6uopazHoobpazus - | bubnuoreka [JOK
HacyIllHag 3a/1a4a 4eJI0BEUYECTBA. https://m.edsoo.ru/863ebale
65 Coxpanenusi buopazHooodpazus - | bubnuoreka [JOK
HacyIllHasg 3a/1a4a 4YeJI0BEeYEeCTBA https://m.edsoo.ru/863ebale
PesepBubIit ypok. O6001IeHNE TEMBI
66 «Coo0111ecTBa 1 IKOJOTUUECKUE 1
CUCTEMBD»
67 PesepBubIit ypok. O6001IEHUE TEMBI |
«Yuenue o onochepe»
68 Pesepr 1
OBIIEE KOJIMYECTBO YACOB I10 68 )5

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHUM O MECTE€ W POJH OWOJIOTHU B CHUCTEME
Hay4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHUHBI MHUpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (QYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKa ISl pPelIeHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: KU3Hb, KJIETKA, OpraHu3M; MeTaboam3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (cCaMOperyysiuus), YpOBHEBas
OpraHu3aIus JKUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHHUE (PEIpPOIyKITHS),

HACJI€ACTBEHHOCTh, UH3MCHYNBOCTL, POCT U Pa3BUTUC

YMenue uznarate OMOJIOTHYECKHE TEOPUU (KJIETOYHAs, XpOMOCOMHas,
MyTarmoHnHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouonoruu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHru3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIAABJICHHC 3aBUCUMOCTHU MCKOAY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BbIBOABI HAa OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IMPOKapuoOT U ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB n
IMpEeBpalllICHUA OSHEPIrUu B KIICTKC, (I)OTOCI/IHTC38., NJIaCTUYCCKOIro M
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTE3a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€HE3)




YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX mpouecCoB U SIBJ'IeHI/If/'I, IJI IIPUHATUSA TPAKTUYCCKUX
pelIeHN B TOBCETHEBHON )KHU3HH B LIEJsIX oOecrieyeHus 0e30macHOCTH
CBOETO 370POBBS M 37I0POBBS OKPYXKAIOIIUX JIFO/ICH, COOIOICHUSI HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpPYXaIoIIel  MPUPOIHON

HCIIOJIBb30BaHUA

cpene;

NOHUMaHHE HE00X0IMMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

VYMeHue pemiatbh 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HacCJIeIOBAaHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIuBaHUA JJIA npeackazanusa

HacCJI€aAOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBWwia OpU paboTe ¢ Y4eOHBIM U J1abOPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHMBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJIEP)KaHUsI, BKIIOYAIONTYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIbI);
9THUYECKHE AaCMeKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTHUH,

MeauIMHe, OMOTEXHOJIOT U

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ass 6MoIOTHYECKYI0 MHPOPMAITUIO U3 HECKOJBKUX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CPeHEro 001ero oopa3oBanus

CchopMupOBaHHOCTh 3HAHUI O MecCTe W pOJU OMOJOTMU B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TPaMOTHOCTH 4YeJIOBEKa MJIsi peLIeHHs

JKHM3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALNA, I‘CHO(I)OH)I, OBOJIIOLIMA, ABWIKYIINC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakTopsl, IKOCHCTEMA,
MNPOAYLUCHTHI, KOHCYMCHTHEI, PECAYUCHTHI, nenu IIMTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmeHnue uznarate OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYeCcKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apospliieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenensiTh  TPaHUIBI  HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTUH
(HaOmro/leHNe W OINMCAHHME JKUBBIX CHUCTEM, TPOIECCOB W SBIICHU;
OpraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJTYICHHBIX PE3y/IbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUU MOJTYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISATh CYILIECTBCHHBIC NpU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEOLIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHON W3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, TMPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U

OMOTCOXMMHUYECKUX IIUKJIOB B Orocdepe

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTHYECKUX
pelleHui B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 3JJ0POBbS OKPYKAIOLIUX JOJIEH, COOII0IEHUSI HOPM
rPaMOTHOTO TIOBEIEHUS B OKpYXalolled MpUpOAHON  cpene;
MOHUMaHHE HE0OX0IUMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ounoJoruu AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCMBI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHMe BBINOJMHATH J1a0OpaTOpHble M MpaKTHYECKUue paboThl,
coOmonark npaBuiaa npu pabore ¢ y4yeOHbIM U JaOOpPATOPHBIM

obopynoBaHueM




YMeHHe KPUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ACP)KaHUs, BKIIOYAIOUIYIO MICEBAOHAYYHbBIC 3HAHUS

13 pa3nuyHblX UcTOYHUKOB (CMMU, Hay4dHO-NONyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIE 9KOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHM COOCTBCHHYIO
HO3ULUIO
YMeHne co3maBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS,
10 000011251 OMOJOTUYECKYI0 WH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar OuoIorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xkak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonormu B (QopMHpOBaHUU

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Meropl MO3HAHUS KUBOM TPHUPOABI (HAOMIOACHUE, DKCIIEPUMEHT, OTHCAHUE,
M3MEpeHue, Kiaccuukaius, MOJETUpOBaHUe, CTaTHCTHYeckas oOpaboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanunsa

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MHpeaMmeT u3ydeHus: Oouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU OpraHumzanuu OUOCHCTEM: MOJEKYISIPHO-T€HETUUYECKUN, KIIETOYHBIMH,

OpraHW3MEHHBIN, MOMY/ISIIHOHHO-BUI0OBOH, SKOCUCTEMHBIN, OMOCHEPHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOT0 OanaHca

3.2

Benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenuMble W 3aMEHHUMBIE AaMHHOKHMCIOTBHL. AMHWHOKHCIOTHBIM COCTaB.
YPOBHH CTPYKTYpbI OCIKOBOM MOJICKYJIBI (IIEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYCCKHUE CBOMCTBa OenkoB. buosornueckue
GbyHKIMH OENKOB.

depmeHThl — OHoJIOTHYECKHE Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBINA
HeHTp, cyoctpaTtHas crneuuduynocts. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

33

VYraeBopl: MOHOCAaxapuabl (IJIIOKO3a, pubo3a U Ae30KcHpr003a), AUcaxapusl
(caxapo3a, J5aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUIJ03a).
buonornyeckue GyHKIIUN YTIEBOIOB.

Jlunuasl:  TpurMuepuabl, — crepounbl,  ¢dochomunuael.  ['mapoduisHo-
ruspooOHble cBoicTBa. buonornueckne ¢yHkuuu nunuaoB. CpaBHEHHE

YrijieBo10B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPTIHUU

34

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crtpoenne u ¢ynkmuun JIHK. Crtpoenme u ¢dynkuuu PHK. ATO:
CTpoeHHue U PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass mMemOpana, mosekynsl JIHK kak reHermueckuil ammapar, cucreMa

cuHTEe3a Oernka

3.7

Tunsl kKeTok: 3ykapuoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckoil  kierku. Kiierounas creHka Oaktepuil.  CTpoeHue
JyKaprUOTHYEeCKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

rpuOHON KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkIMu. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJpUH, IIacTuipl. llpoucxoxkaeHne MHUTOXOHIPUM W TUIacTHI. Buabl
mwiactua. HememOpaHHbIE OpraHou/ibl KJIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KT'YTHUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perynsaropHbiii neHTp kieTku. CTtpoeHue siapa: siaepHas o000J0YKa,

KapuoIla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65{TGJ'IBHOCTI> KICTKHN

4.1

OOmMeH BemiecTB, WM METa0o0JM3M. ACCUMUIANUS (TUTACTHYECKH OOMEH) H
JTMCCUMWIALINS (JHEPrETHYECKUT OOMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca
Merabosmm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHbIA. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

®ortocunrte3. CBeToBas U TeMHOBas (aszbl Gorocunrtesa. Peakuuu dotocuHTesa.
DddextuBHOCTh (oTOCHHTE3a. 3HaYeHHE (OTOCHHTE3a UIsl KU3HU Ha 3emiie.
Bnusnue ycrmoBud cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS €ro
IPOIYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3HpYIOIIHe OakTepuu. 3HAYeHHE XEMOCUHTe3a IS

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmermienue BCIICCTB, BBIACIICHHUEC U
AKKYMYJIIMPOBAHUEC OSHEPruu B KIICTKC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WJIHN KIJIICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPIeTUUECKOTO OOMeHa

4.4

Peakiiun matpuunoro cuHTesa. ['enerndeckas unpopmanus u JJHK. Peanu3zarms

Te€HEeTHYECKO I/IH(bOpMaI_[I/II/I B KJeTke. I'eHeTHueckuid KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.

Koauposanue amuHokuciot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcropusi otkpeitus BupycoB (..
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodarn. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BUY) — Bo3dynurens CIIN/da.

[IpodunakTrka pacpocTpaHeHUsI BUPYCHBIX 3200 1eBaHU

PasMHOkeHNE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mki, wiM S>KU3HEHHBIM 1WKa kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTEpdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpomMOcOMHBIH HabOp — KapUOTHIL.
JuniouaHbBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI U WHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — murto3. Craguum Murtosa. [Ipomecchl, mpoucxonasimue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a

5.2

@opMBI pPa3MHOXKEHHUS OpPraHU3MOB: Oecrojoe W ToJjioBoe. Bumer Oecmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €10 3HAUYCHUEC IJIA CCIICKIIUU

53

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECTOJIOrO.
Meiio3. Cramguu Meio3za. Ilpouecchl, mpoucxoisliue Ha CTagusix Menosa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbICH U

3Ha4YeHHUE MeNo3a
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I'amerorenes — nmpoiiecc 0O0pa3zoBaHMsl MOJOBBIX KJIETOK y *KUBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilleKiIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIUIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAILHOTO PAa3BUTHSA Y MO3BOHOUHBIX KHUBOTHBIX:
npobneHue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. TuIbl
MOCTAMOPHUOHANBHOTO PA3BUTHS: TPsIMOE, HENpsiMoe (JMYMHOuYHOe). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Pocr u pa3zeutne pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpenmer u 3agaum resetuku. Vicropus pa3sBuTusa MeHETUKH. Briax poccHCKUX
U 3apyOeXHBIX YU€HBIX B Ppa3BUTUE TEHETUKA. MeEToAbl T'eHETUKU
(TnbpUAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHUI ).
OcHoBHbIE TeHeTUYeCKuEe NOHATHSL. ['eHeTnueckas CUMBOJIMKA, UCIOJb3yeMasl B

CXeMax CKpeIlBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, ycTaHOBJIeHHBIE . Menzaenem.
MoHOrHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pa3us THOPHIOB IIEPBOTO
nokosieHus. [lpaBusio JOMUHUpOBaHUS. 3aKOH PpACIICIJICHUS TMPU3HAKOB.
I'unioresa uncroTsl ramer. [loJIHOE M HEMOJIHOE TOMUHHPOBAHUE.

JurnbpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHHS TMPU3HAKOB.
[{utoreHeTHYecKne OCHOBBI JUTHOPUIHOTO CKpEIIMBAHUS. AHAIM3UPYIOIIEE
ckpenuBanue.  Vcrnonp3oBaHWE — AHATM3UPYIOMIETO  CKPEUIMBAHMUS A

OTIpe/IeNIeHUs] TEHOTHUIa 0CO0U

6.3

CuerieHHoe HaclieoBaHue npu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTnueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OIMNpeeSeHHe IMoja. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHusmbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C ITI0JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.
Ponb cpenpl B HEHACIENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBIH psAg ¥ BapHallMOHHAs
kpuBas. Hopma peaknuum mnpusHaka. KoimdecTBeHHbIE W KayeCTBEHHBIE

IIPU3HAKH U UX HOpMaA pCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ U3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN T CHOTHUIIMYCCKass, HU3MCHYHBOCTD. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOM mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MyTaI_[I/IOHHaH HN3MCHYHNBOCTD. Knaccndpnxaunﬂ MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa n IIPpUYXUHBI MyTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aKOH TOMOJIOTHYECKUX pAaA0B B HaCHeHCTBeHHOﬁ n3menunBoctu H. .

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TI'€HETHKH
YeJI0BEKa: TEHEAIOTUYECKU, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-TeHeTndeckuil. COBpeMEHHOE OmpeseseHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoteto [I[P-ananuza. HacnencTBeHHble 3a00JieBaHUS YEJIOBEKAa: T'€HHBIE
00s1€3HM, OOJIE3HH C HACIEACTBEHHON MPENpacioioKeHHOCThIO, XPOMOCOMHbBIE

oone3nn. COMaTHYCCKHE H FCHCPATUBHLIC MYTAallUU. HpI/IHLII/IHLI 310pOBOTO




06p333 KHM3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTHUUYCCKUX
Oone3nell. MeauKo-reHeTHIeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHUE MEIUIIUHCKOMN

TCHCTUKHU B MPCAOTBPAICHUN U JICUCHUN I'CHCTUUCCKUX 3a00JIEBaHMI YeII0BEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUHU

7.1

Cenexkuusi Kak Hayka U IpoLEecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUS.
Yuenne H.M. BaBuimoBa o0 TIeHTpaX TNPOUCXOXKJICHUS € MHOT00Opa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

opo/ia, IMTaMM

7.2

CoBpemeHHbIE METOJIbl CeleKIUU. MaccoBblii U MHIMBUAYaJIbHBIN OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — HMHOpuauHr. Yucrtas nuHusA. CKpelMBaHWE YWCTBHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzauus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 H
MOJyYEHUE NOJMIUIONAOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJOTMs Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTarbl
co3ganust pexkomOuHanTHOM JIHK u Tpancrennsix opranusmon. Kierounas
nHxkeHepusa.  Kiierounesle  KynpTypbl.  MUKpPOKIOHAJbHOE  Pa3MHOKEHHUE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHu3MOB. ODKOJIOTHYECKHE W 3THueckue mpoosiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPraHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT cOepPKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTUH.

CugerenbctBa  3Bosioluu.  llajmeoHTosoruuyeckue:  MOCIENOBATENIBHOCTh
HOSIBJICHUsSI BHUJOB B MAJEOHTOJIOTUYECKON JIETONUCH, NepexojaHble (HOPMBI.
buoreorpaduueckue: cxoacTtBo U pazauuue ¢ayH u  (GIop MaTepuKkoB HU
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U Pa3JInuus SMOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. JlapBuna. IIpennochliku — BO3HUKHOBEHMS
JapBUHU3MA. JIBWXKyIIMe CHIIBI 3BOJIIOLMU BUIOB 1O JlapBuuy (uM30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTU PECYpPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

00opr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopusi sBoitouuu (CTD) u  oOcHOBHbIE €€ TMOJIOXKEHHUS.

MuxposBomtouus. [lonymanus kKak eIMHULA BUAA U 3BOJOLHI

1.4

JBwxymue cuibl ((HakTOphl) HBOJIONUK BUAOB B Mpupoje. MyTalmoHHBIHI
rporecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. llomynsilinoHHBIE BOJHBI U JIpeid
reHoB. M3omsimus u murpamusi. EcrecTBeHHBIN 0TOOp — HampaBIstomuil GpakTop
sBoJIIOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB  KakK  pe3ynbTar dBosonuu. [Ipumepsr
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(d03bl U UANOAJANTALIUH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUA00Opa30BaHUS:

reorpagpuyeckoe, IKOJIOTHIECKOEe

1.5

Makpossomtorusi.  PopMbel  3BoJIOLMU:  (UIIeTHYECKas,  JIMBEPreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3Bostonnn

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpPEICTaBICHUS O 3apOXKACHUM >KU3HM. HaydHble THUIOTE3bI
BO3HMKHOBEHHS KHU3HU Ha 3emiie: aOuoreHes W MaHCIepMHs. XHUMHUYecKas
IBOJIIONHS. DKCHEPUMEHTAIIbHOE MMOATBEPIKACHUE XUMHYECKOW SBOJIOIUU.
Hauanpabie stambr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJIIOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIII ) KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3paMm U nepuoaam. Karapxeil. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mnepuoabl: KEeMOPUUCKHIA,
OPJIOBUKCKUW, CHIIYPUHUCKHI, JI€BOHCKUN, KAaMEHHOYTOJbHBIH, IEPMCKHIl.
Mes3o3oiickas 3pa U e€ mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u €€ mepuonabl: MaJCOTCHOBBIA,  HEOTEHOBBIN,
AQHTPOTIOTEHOBBIA. XapaKTepUCTHKA KIMMaTa U TEOJOTMYECKUX IPOIIECCOB.
OcHOBHBIE 3TaMbl HBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHuM U KUBOTHBIX. [losiBIEeHWe, pacuBeT W BBIMHUPAHHME TPYIIN KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHu4eCckKkoro Mupa KaK OTpaKCHHUC SBOJIIOLIUU. OcHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB
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3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MNPOUCXOKJACHUN YCIIOBCKA. MeTto b1 HN3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBE[ n




pa3nuyuus YeI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHUE YEIIOBEKA.
JBwxymiue cuibl ((akTopsl) aHTporiorenesa. HaciencrBennass H3MEHYUBOCTh U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 >KU3HU, HU3TOTOBIICHUE OPYIUI

TPY/a, MBILLICHHUE, PEYb

2.5

OcCHOBHBIE CTAaIMM W BETBU DBOJIIOIMHM YEJIOBEKA: aBCTPATONMUTEKU, YernoBek
ymenbii, YenoBek mnpaAMoxonsmuid, YenoBek HeaHAEPTaIbCKHM, YemoBek
pa3yMHbIi. Haxonku HMCKOMAaeMbIX OCTAHKOB, BPEMsl CYIIECTBOBaHUs, 00JAaCTh

pacipocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpPOINEOUIHAs (E€Bpa3uiicKas),
HErpo-aBCTpajIouHas (3KBaTOpHaIbHAs), MOHTOJIOUIHAS (asmarcko-
amepukaHckasi). YepTbl NpuUCcocoOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl ¥ OKpyKaroias cpeia

3.1

Okonorus Kak Hayka. 3aJaud M pasJiesibl KOJOTMH. MeTolbl 3KOJOrMYECKHX
uccienoBaHui. DKosiornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, TIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

32

Oxosormueckue  ¢akrtopel.  Kriaccudukamuss — SKOJOTHYECKHX  (DAaKTOPOB:
abnoTHueckre, OMOTHYECKHE W aHTPONOTCHHBbIC. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotnueckue (QakTOpbl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONMEPHOIAU3M.
[Ipucnocobnenuss OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckne PUTMBbI

34

buotnyeckue ¢dakropbl. Bumpl OMOTHYECKMX B3aHMMOJICHCTBUI: KOHKYpEHLUS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJM3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aUMOACUCTBUI 11 CymieCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H.I€CTB8.X

3.5

DKOJIOTHYECKHUE XapPaKTCPHUCTUKHU MOMYJIAIHUH. OcCHOBHEBIE IIOKa3aTcjin
InomyJsinuu: 4YUCICHHOCTb, IINIOTHOCTL, POKIAAEMOCTb, CMCEPTHOCTH, IPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBOo opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpPaHCTBEHHAs, Tpoduyeckas (muimeBas). Bunasl-nomuHaHThl. CBsi3H B

OHOIIEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI) . ITlomarme 00 »dKocHCTEME H




ouoreonieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpOT BEIIECTB ¥ MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU JKOCHUCTEMBI. [lWieBble IiemM U CETH.
OcHOBHBIE TIOKa3aTeIM JKOCHCTEMBI: OMOMacca, MPOAYKUHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPONYKLHMH, YHCIEHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCUCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoausie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO HIIU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb6osKocuCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHUCTEM.
buopazHooOpasue kak ¢akrop ycroumBocTd dKocucteM. CoxpaHeHue

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuimsi, coctaB U CTpyKTypa
ouocdeprl. Kuoe BemecTBO U ero ¢GyHKuU. OcoOeHHOCTH OMOCdepbl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBecHE U OOpaTHas CBS3b B
onocdepe. KpyroBopoThl BemecTB W OHOTCOXHMMHUYECKHE ITHKIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Omochepe 3emin. AHTpONOTEHHBIC M3MEHEHUsS B Owocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa palMOHAIBHOTO  YIPABICHHUS MPUPOJAHBIMH pEeCypcaMH U HX

HCIIOJIB30BaHUC. HOCTI/I)KGHI/H{ OHOJIOTHH U OXpaHa IIpUpPOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [laceunuka B.B. AkimonepHoe o61mectBo «M3narenscTBo
«IIpocsewenue»

* buonorus. 11 knacc. [laceunux B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [laceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

O6mas 6uonorus. ba3zoseiit ypoens. 10-11 kmacc. Meroaudeckoe nmocooue .
aBTOPBI:

[Taceunuk Brnagumup Bacunwebuuy, [lIBenos ['ne6 ['ennaaneBuy,

buomnorus. Iloypounsie paspadorku. 10-11 kiaccel. ba3osriit yposensb. [lox pen.

[Taceunuk B. B. ITocoOus nis yaureneit 1 METOIUCTOB

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

www.informika.ru - anektponssiii yueonuk "buonorus" (sep. 2.0 - 2000) u3

nukia "O6yyvaromue sHIUKIoneauu" . - Y4eOHbINH Kypc, KOHTPOJIbHBIE BOIPOCHI.



www.bio.lseptember.ru - qys yuurtenei " uay Ha ypok buonoruu". Cratsbu mno:
Bboranuke, 3oonorun, buonorun - Yenosek, OOmiei 61Moa0ruu, DKOJIOTHH.
www.nrc.edu.ru - "buonornyeckas kaptuHa mupa' - pasziell JIEKTPOHHOTO
yueOHuka "KoHuenuuu coBpeMeHHoro ectectBo3Hanus". Konunenmmu
MIPOUCXOKEHUS HKUZHU U TEOPUH SBOJIOLUU.

www.bril2002.narod.ru - buonorust nnst mkonbHukoB. KpaTkas nundopm. no
paznenam: O6mas Ouonorus, boranuka, 3oonorus, Yenosek.

www.college.ru - pazaen "OTtkpsiToro koyuiemka" no buonoruu. YueOHuk,
mozenu, On-line TeCThI, yUUTENIO.

www.bio.lseptember.ru - razera "buonorus"
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