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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJIOTUU TEOPETUYECKYIO OCHOBY JJIs
OTIpE/IECNICHUs] TMOAXO0M0B K (POPMHpPOBAHHUIO cCOAEpkKaHHUS y4eOHOTo mpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxeHuss PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoit denepannu, a TakkKe IMOJOXKEHAS O
cneuuduke OMoIoruy, €€ 3Ha4eHUU B [TO3HAHUU KUBOUM IPUPOBI U 00ECTIEUEHUU
CYLIECTBOBAHMS U€JIOBEUECKOro oOuiecTBa. COrIacHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpeENIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T MOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U pPa3BUTUSA OOYYaIOIIMXCA CpPECTBAMHU
yueOHoro mnpeamera «buosorus», omnpenenaseTr o00s3aTenbHOE NPEIMETHOE
COJIEp’)KaHUE, €ro CTIPYKTypy, pacopeleieHue [0 pasjernaMm U TeMaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA OOpa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcsl.

B mporpamme 1o OuoIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyuenuss B (OPMHPOBAHUM OCHOBHBIX BHJOB  y4eOHO-TIO3HABATEIbHON
NeATEeIbHOCTH/YUEOHBIX JEHCTBUNM OOYy4YaloIIMXCAd MO OCBOEHHUIO COJEpKaHUS
OMOJIOrMYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHb) pean30BaH
OPUHIMI TMPEEMCTBEHHOCTM B H3y4Y€HUM OWoioruu, Omarojaps 4emy B He
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSI3aHHBIX C
(bopMHpOBaHHEM  €CTECTBEHHO-HAy4HOIO  MHUPOBO33PEHMUS, LHEHHOCTHBIX
OpPMEHTAlU JINYHOCTH, SKOJIOTUYECKOTO MBILIEHUS, IPEACTABIECHUN O 310pPOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXKarolled MNPUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeMm OOIEOMOTOTUYECKUX TEOPHUH, a TakKe 3HAHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OHOJOTHH yJEJIeHO BHUMAaHHE HCHOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEJHEBHOM KU3HM JUIsSl PEILICHUS TPUKIIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOPUIAKTHUKY HACJIEICTBEHHBIX 3a00JIEeBaHUI 4YeNOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[EJIeCO00pa3HOro TMOBEACHHUS B OKpYy)XKalolled NpUpPOJAHON Cpene, aHaiau3a
BIIMSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHHE BHUMAaHHUS K MPUKJIAIHOW HAPaBICHHOCTH
yuebHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBIO OOecreueHus



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IIKOJILHOTO OHOJOTrHYEeCKOro
oOpa3oBaHus, KoTopas mpeanonaraeT (GOpMHUPOBaHHE Y  OOyYArOIIMXCS
CIIOCOOHOCTH aIallTUPOBAThCAd K W3MEHEHHMSIM JAUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (GopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENBbHBIX TMPU3HAKAX — YPOBHEBOW OpraHM3alldd W HBOJIIOIUHU, CO3TAET
yCIOBUSL  JUIs:  TIO3HAHHWSI  3aKOHOB  KUBOM  MpUpPOAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHOro obpasa
YKU3HH, IKOJOTHYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIEHUS K KUBOH MPUPOJIe
U YEJIOBEKY.

Bonbiroe 3HaueHrne OMOIOTUSI UMEET TAKXKE JJIsl PEeUICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  3a7a4  CpeAHero  oOmero  o0pa3oBaHUs, COLMAIU3ALNU
oOyuaromuxcs. M3ydenne Ouonorun odecnednBaeT ycioBHs Wi (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET HMHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPECTaBICHUSMH U3 APYTUX YIEOHBIX MPEAMETOB, B YACTHOCTH, PH3UKU, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeJAHA3HAYEHUM Y4YEOHOro Inpeamera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOAXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEp)KAHMs, MPEICTAaBICHHOIO B IMPOrpaMMe IO
OHnoNIOTHN.

OT60p coxaepkanusi yueOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO MOJX0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHMs, 3HaYUMbIE JIs
dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIOIINE aJeKBATHOE IIOBEIECHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesiTeabHOCTH. Oco00oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI CO/IEPIKAHUS, KOTOPHIE CITyKaT OCHOBOM AJisi (popMHUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypupOBaHUE COJAEpX)aHUsA Y4YEeOHOro maTepuajia B NpOrpaMme IO
OMOJIOTMM OCYIIECTBICHO € Y4Y€TOM TMPUOPUTETHOTO 3HAYECHHS 3HAHUM 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3alUU U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYpe yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeTomabl
HAy4yHOTro To3HaHus», «KneTka kak Ouonorumueckas cucremay, «OpraHu3m Kax
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHu4ecKOro MHUpay,
«DBOJIOLIUA KUBOU MPUPOABD, « DIKOCHUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus yueOHoOro mpeamera «buonorws» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra © NPUOOpPETeHHE YMEHH
WCITOJI30BaTh ATH 3HAHWS IS TPAMOTHBIX JCUCTBHI B OTHOIIEHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMUCS CHUCTEMbl 3HAaHUH O OWOJIOTMYECKUX TEOpHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CAYKAIIUX OCHOBOM
u1st OPMUPOBAHUST TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHHU3aIlMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, MHTEJUICKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalM3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAY4YHBIX B3IJVISIIOB, WJEH M TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJarommxcs oO0mell KyJbTypbl, (YHKIHOHAJIBLHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW M OIBITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMCHHBIX MEAMITMHCKUX TEXHOJOTHUN U arpOOMOTEXHOJIOTHIA,

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHS UYEJTOBEKOM >KHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHUE IICHHOCTU OHOJIOTHYECKUX 3HAHWU ISl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKH MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONMIOACHHE Mep NPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero o6miero obpaszoBanus «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

J{nst u3yueHust OMoJIoruu Ha 0a30BOM YPOBHE CPEIHET0 00111ero 00pa3oBaHuUs
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonorum B (OPMHUPOBAHHHM COBPEMEHHON HAyYHOM KapTHHBI MUpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS )KUBOW IPUPOIbI (HAOIIOEHUE, SKCIIEPUMEHT, OITUCaHUE,
u3MepeHue, Kiaccuukanus, MOACTUPOBaHUE, CTaTHCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapsun, I'. Menaens, H. K. Konbnos, JIx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcrnonp3oBaHWE pa3IMYHBIX METOJOB MpPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT n3ydeHus: ouonoruu. OTianune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JemoHncTpanum:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHHU OpraHU3aLUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHUMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemlecTB B kierke. l[loamepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKkOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUN OEIKOB.

depmeHTHl — Ouosiormdyeckue Kartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnmnuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.



YrneBompl: MoHOcaxapuabl (TJIFOKO3a, pubo3a ©  J1e30KCUpr003a),
aucaxapunpl - (caxaposa, JakKTo3a) M Mojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YTriIeBOIOB.

Jlununel:  Tpurmuuepuabl, (Gochomunuabl, crepouabl. [HapoduIBEHO-
ruapodobHbie  cBoicTBa. buonorumueckue ¢yHkmuu aunuaoB.  CpaBHEHHE
YTJE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucnotsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. Kiietounas teopust — mpuMep B3aUMOJAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Knerka xak 1enoctHass >kuBas cuctema. OOmmMe NpU3HAKUA KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OellKa.

Tunel KJIETOK: JyKapuoTHYecKass M npokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUs TpoKapuoTHyYecKor kieTku. Kierounas crenka Oaktepuii. CtpoeHHe
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOU U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa u PyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHouasl kietku: OIIC, ammapat [Nombmxwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTHUBI.
[Ipoucxoxxenne MUTOXOHJpUN W Tactud. Bunabl mactun. HememOpanHbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHUYECKUX DJIEMEHTOB B HEXKUBOU
npupoze», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B dKUBOU IMPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckas TaOiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocrunTes 0enka», «CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIETKN», « Y TIeBOAbD, «JIUMHUABD.



OOopynoBaHHEe: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE I MPOBEICHUA
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlaGopatopHas pabota Ne 1. «M3yueHue KaTaJIUTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK PACTECHHUI,
YKUBOTHBIX M OakTepHil MojJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnapaTax U HUX
OTHICAHUEY.

Tema 4. )KuzHeneATeIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) 1
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JIBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B IMOHUMaHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Posb ¢pepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBass W TeMHOBas (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A IS KUZHU
Ha 3emiie. Biausinue ycnoBuii cpeabl Ha (P)OTOCHHTE3 U CIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTKe. PacriernsieHue BEIIeCTB, BbIJICJICHUE U
aKKyMYyJIUPOBaHUE DJHEPruu B KIETKE. OTalbl HSHEPreTUYECKoro ooOMeHa.
I'mukonus. bpoxenune m ero Buubl. KHCIOpOOHOE OKHCIIEHHE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunpoBaHue. OddeKkTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peaknuu wmaTpuuHoro cuHre3a. l'eHermueckas wuHpopmamus u JHK.
Peanuzauus reHetmueckoil mH@opmanuu B KieTke. ['eHeTHYecKuid KOA U €ero
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHchsuuu. KoawpoBanue amuHOKucIOT. Pomb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popMbl ku3HU — BUpYChl. UcTopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKH3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnn pacrteHuid, XUBOTHBIX U 4YEJIOBEKA, BBI3BIBACMbBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpaTHass ~ TpaHCKpUIIIUs, peBepTaza W uHTerpasa. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIA.

JleMoHCTpaUM:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.



Tabmuubr u cxembl: «Tumbl nutanusy, «Metabomuzm», «MUTOXOHAPHUY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyco», «baktepuodarn», «Ctpoenne u xu3HeHHbIN 1ukn Bupyca CITM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanuun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokxeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHpIii MK, WM JKU3HEHHBIM WK KiIeTku. MHTepdaza u MuUTO3.
[Ipomeccrl, mpoTekatomue B wHTep(daze. Perumkarus — peaknys MaTPUIHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiouHbIi W TalUIOMJIHBIA  XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uTosIOTMYECKHE OCHOBBI PAa3MHOXEHUS W  HWHIUWBUAYAJIBHOTO  PAa3BUTHUA
OpPTraHU3MOB.

[enenne knetkn — muto3. Craguu murtosa. [Ipoueccsl, mpoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U moyioBoe. Buapl Oecrnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, ITOYKOBAaHUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €T0 3HAYEHUE JJIs1 CEJEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOOTO.

Meito3. Cranuu wmeiiosza. IIpouecchl, nmpoucxomsiiue Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. KpoccuHrosep. buomormyeckuid CMbICT U
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 0OOpa3oBaHUsI TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie xeje3bl: CEMEHHUKUA M AUYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30uaoB. OmIog0TBOpPEHUE.
[TapTrenorenes.

WunuBunyanbHoe pa3BuThHe (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KHUBOTHBIX:
npoOJieHue, racTpyssiuus, opraHoreHe3. IloctamOpuoHanbHOe pa3BUTHE. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMpsAMOE, HempsaMmoe (IMuMHOYHOE). BrmsHue
Cpelbl Ha pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pazButue pacteHuii. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JleMoHCTpaUM:



Tabmumpt u cxembl: «DopMbl pasMHOXKEHHUS OpPraHu3MoBy», «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUil», «BereratuBHoe pa3MHOKEHHUE
pactenuit», «Jlenenune xknetku Oakrepuit», «CTpOEHUE TOJIOBBIX KIIETOK,
«Ctpoenue xpomocomb», «Kierounbiii uukmy, «Permmukarmus JHK», «Mutosy,
«Menos», «llpsmoe n HenpsiMoe pa3BuUTHEY, «'ameToreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKPOIIpENapaThl «CriepMaro30ouapl
MJIEKOIUTAIOLIETO», «SIHIIEKIeTKa MIIEKONUTAomEro», «KapuoknHes B KieTKax
KOpelIKa JIyKa», MarHuTHAas MOJENb-alllUINKanus «J/leneHue KIeTKu», MOJEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HabGmromenne MuTO3a B KIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOECHHSI IOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIpenapaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTUky. Mcropus pazButus reHeTukd. Pons nurosiorun
¥ 3MOpUOJIOTUM B CTAaHOBJICHMHM T€HETUKHU. BKiaa pOCCHMCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKU. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LIUTOTCHETUYECKUM, MOJEKYJSIPHO-TEHETHUECKUI1). (OCHOBHBIE TI'€HETHYECKHE
noHATHsA. [ 'eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELMBAHUN.

3aKOHOMEPHOCTH HAaCJEAOBAHMS ITPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHnenem.
MoHorubpuiHoe CKpelrMBaHue. 3aKOH €JUHO0-00pa3usi TUOpHUIOB TEPBOTO
nokojeHud. IlpaBuno gOMuUHMpOBaHMS. 3aKOH paACIUCIUIEHHUS IPU3HAKOB.
I'unore3a ynucrorel ramet. [1oHOE M HENMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelllMBaHHWE. 3aKOH  HE3aBHUCHMOIO  HAcJeAOBaHUS
npu3HakoB.  LlUToreHeTMueckMe  OCHOBbI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanm3upyronee cKkpenBanue. Mcnoap30Banne aHAIM3UPYIOLIETO CKPEIBaHUs
JUTsl ONIPEACIICHHsI TEHOTHUIA OCOOH.

CuemienHoe HacnefoBaHue nmpusHakoB. Pabora T. Moprana 1o
CLICIJICHHOMY HacCJEeJOBaHUIO T€HOB. HapylleHne cuenieHus reHoB B pe3yJibTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enerrnka nosia. XpoOMOCOMHOE OIpPEAEIICHHE IMoaa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OomMoramernsle M rereporameTHble opraHusMbl. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACIIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYUBOCTHU. XapaKTepUCTHUKA
MOAM(PUKAIIMOHHON U3MEHUYUBOCTU. BapuanoHHbIN psifi M BapuallmoHHasi KpUBasl.



Hopma peakunu npusHaka. KoinuecTBEHHbIE M Kauy€CTBEHHBIE MPU3HAKK U HUX
HOpMa peakiuu. CBoCTBa MOAUPUKAIMOHHON NU3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMW
W3MEHUYMBOCTHA. MyTarmoHHast U3MEHUYNBOCTh. Kimaccudukamnmsi MyTaimii: TCHHbBIC,
XpPOMOCOMHBIE, FeHOMHbIE. HacToTa 1 mpuunHbl MyTanuid. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOAbI TEHETUKH
YeJIOBEKA: T€HEAIOTNYSCKUM, OJIM3HEIOBEIN, IMTOTCHETUYCCKIUM, OMOXMMUYECKHH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpeIeIICHHE reHOTHINA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anam3a. HacmencTtBenansie 3a00JicBaHUS 4YEJIOBEKAa: T'C€HHBIC OOJIC3HHU,
OOJIE3HH C HACJIEICTBEHHOM MpPEIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3JI0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHHS TEHETHUECKIX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TEHETUKU B MPETOTBPAIICHUU U JICYEHUN FEHETUYECKUX 3a00JIeBaHUM YeI0BEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet w cxeMmbl:  «MOHOTHOPHIHOE  CKpeIIMBaHWE H  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro LUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tamer», «JurubpupHoe  CKpeluBaHUEY,
«llutonornyeckue  OCHOBBI  JUTUOPUIHOTO  CKpemuBaHus»,  «Mehosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl pacTEHUH,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTuka moJyia», «3aKOHOMEPHOCTH HacjedO0BaHUs,
CIEIJIEHHOTO ¢ TosioM», «KapuOTUIbI YelioBeKa U JKUBOTHBIX», «Bubl
W3MEHYUBOCTHY, «MoaudukaimoHHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBuw», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Moxaenu-anmInkanuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Henonnoe nomuHupoBaHuey, «Jurubpunnoe ckpemmBaHuey, «llepexpéct
XpPOMOCOMY», MHKPOCKOIl M MHUKporpemnapar «J[po3oduna» (HOpma, MyTaluu
(dbopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO M
JTUTHOPUIHOTO CKpEUTMBaHUs y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGoparopHas pab6ota Ne 6. «3yueHue MoauPpUKAIIMOHHON U3MEHUYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.



JlaGopatopHas padora Ne 7. «AHanu3 MmyTanuii y apo30(uiabsl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIW3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusa Kak HayKa M IPOILECC. 3apOKIAEHUE CEJIEKIUU U JOMECTUKAIUA.
Yuenne H. . BaBumoBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
II0pOJIa, IITAMM.

CoBpeMeHHbIE METO/bI CeIeKIUHA. MaccoBbIi 1 MHAMBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHW U KUBOTHBIX. OLIEHKa SKCTEpbepa. bIM3KOPOICTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUAMHI.
Otnanénnas rubpummuzanus U e€ ycnexu. VCKyccTBEeHHBIM MyTareHes u
MOJyYCHUE TOJUIUIONAO0B. JIOCTMKEHHS CEJNEKIMU PACTEHHUM, MXHUBOTHBIX U
MHUKPOOPIaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierouynas
uHKeHepus. Kilerounble KynpTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KitioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okonoruueckue W dTtudeckue  mpooinembl. [MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenuity, «Otnanéunas rudpuauzanusy, «Padotsl akanemuka M. @. liBaHoBay,
«Ilomumnongus», «OOBEKTHl OuUOTEeXHOJNOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpPOBaHHeE», « KOHCTpyHpoOBaHHE U EPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJ0B U KOPHEIIIONO0B AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CENEKI[MU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1TaOOpATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBOJTIOIMOHHAA OMOJIOTHA.



[IpeanocbulkKM BO3HUKHOBEHMS 3BOJIOLMOHHON TEOPHH. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BoMOIMU. [lameoHTOIOrHMYECKHE: MOCIIEI0BATEIbHOCTD
MOSIBJICHHS BHUJOB B TMaJICOHTOJIOTMYECKON JIETOMHCH, TEPEXOIHbIE (DOPMBIL.
buoreorpadguyeckue: cxoicTBO U paznuuue payH u ¢aop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PAa3IUuMs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJIVMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpTraHU3MOB.

OpomonnoHHas Tteopuss Y. JlapBuHa. IIpeAanocbulkM BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOIpPEAEIEHHAs N3MEHUYMUBOCTD,
O0opb0a 3a CylleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

Muxkpossosrorus. [lomynsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymne cuibl ((pakTopbl) SBOJIOLMHA BHAOB B Npupoje. MyTallMOHHBII
npoluecc U KOMOWHATHBHAas W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M JIpeud
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisoommii  Qaktop dBomOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BodtoUuU. [Ipumepsl
PUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHO-aAaNTAL|H.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonorusi. PopMbl  IBONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HecleUUaqTu3upOBaHHBIX MpenakoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetsr: K. Jlunuei, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabmuips! u cxembl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiiey», «3apobIin
MO3BOHOYHBIX  JKHBOTHBIX»,  «Apxeontepukc», «Dopmbel  OOpbOBl 32
cyiecTBoBanne», «EctecTBeHHbIil 0TOOP», «MHOTO0Opa3ne COpTOB pacTEHUI»,
«MHoroo6pasue  HoOpoA  KUBOTHBIXY, «llonynsaumum»,  «MyrauuoHHas
U3MEHYHUBOCTH», «Apomopdo3by, «Uamoamantauum», «OOmas aereHepauus»,
«/IBmkymme cunsl dBomonum», «Kapra-cxema wapumpyra nyremectsus Y.



Hapsuna», «bopbba 3a cymectBoBaHue», «IIpucmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3IMUHBIMU TUIIAMU OKPACKH,
Ha0Op IUTOJOB U CeMsH, KOJUIeKIus «[Ipumepsl 3anuTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJIeJIb «OCHOBHBIC HAIPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Monenp ammmkauus «llepekpéct
XpOMOCOM», BiaxHble Tmpemnapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKA», MUKpompenapat «/[po3oduna» (Hopma, mytanmuu (poOpMbI KPBLILEB U
OKpacKH Tela).

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JlonaydHble TpEACTaBICHUS O 3apOXKICHMM KW3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHUS KWM3HU Ha 3emiie: a0uoreHe3 W TNaHCmepMus. XuMHUUYecKas
HBOMIONMUSL. AOHUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKUX.
DKCIepUMEHTAIbHOE MTOATBEPAKIACHUE XUMUYECKON 3BOIMOLNH. HauanbHbIe 3Tanbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM U HX DBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llaneosoiickas spa u €€ mnepuoAbl: KEeMOPHICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

KaliHo3oiickas 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornYecKux mpoieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIMU PACTUTENILHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd H
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpraHMyYeCcKOTO MHpa KaK OTpakeHHe »3BoJtoIUU. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butre npeAacTaBiIeHU O
MPOUCXOXKJIEHUM ueroBeka. Meroabl u3yuyeHus aHTponoreHnesa. CxonactBa o
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOe MOJI0KEHNE YeJIOBEKa.



HBuwxymme  cuibl  (pakTopel) — aHTpomoreHesa.  HacneactBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU SBOJIIOLUHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, Yenosek mnpsamoxonamui, YenoBek HeaHAEpTAIbCKHAN, Yenosek
pasyMHbIii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OPYIH.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOUHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTcko-amMepuKaHckas).  UepTel  MPUCIOCOOJCHHOCTH  TMPEACTaBUTEICH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJWHCTBO 4E€IOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwmwuiep, I'. FOpu, Y.
[apBuH.

Tabmunpel u cxembl: «Bo3HukHoBeHne CosiHEUHON cucteMbl», «PaszBurue
opraHuyeckoro mupa», «PacturenpHas kierka», <QOKUMBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoOBpeMEHHash CHUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa M YEIOBEKOOOpPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJloBeKay, «JlpeBHenmme moan», «pesHue moan», «llepsBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mmymsiku — «[Ipoucxoxaenne — 4yenoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTajblla, KPOMAHBbOHLA), CIENKH WIH
U300pKEHUS] KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,
pyOmiia, ckpebia), TreoXpoHOJOrHYecKas TaOnuIa, KOJUIeKIUsI «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHue MCKOMaeMbIX OCTATKOB PACTEHHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3Jeisl 3KOJIOTHH. MeTOIbl HKOJIOTMYECKUX
UCCJIEI0OBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTpOnoreHHble. JleWcTBHE HKOJIOTHMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.



Abuotnyeckue (akTOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOTU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEWCTBUIO  aOMOTUYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckune (dakTopsI. Buner  OMOTHYECKMX — B3aMMOJCHCTBHIA:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyajqu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIECOHUYECTBO). AMEHCAINU3M,
HeUTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJICHCTBUN JJIsl CYLIECTBOBAHMS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU momyiasund. OCHOBHBIE IOKa3aTEeNH
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTB, MPHUPOCT,
Murpanus. /[MHaMuka YuCI€HHOCTH MOMYJISUNUA U €€ PeryJsiusl.

JlemoHncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynee, O. ['ekkensb.

Tabmuupbl u cxemsl: kapta «[Ipupognsie 30HbI 3emum», «Cpenbl oOUTaHUA
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopHas pabota Ne 3. «Mopdonornueckiue 0COOEHHOCTU PacCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaboparopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktruueckast padota Ne 2. «Ilomcy€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (muimeBas). Buabl-momunantel. Csizu B
OHOIIEHO3E.

Dkonornueckrue cuctembl (3kocucteMsbl). [loHATne 00 »>KocucTeMe H
ounoreoneHoze. DOYHKIMOHATBHBIE KOMIIOHEHThl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduyeckue (mumieBbie) YpPOBHM OHKOCHCTeMbI. [luieBble Lemu M CETH.
OcCHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMomacca, MPOAYKIHSA. IDKOJIOTHUECKHE
nupamMubl: TPOAYKUHH, YHCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI O3EP M peK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTpONIOTrE€HHBIE ~ IKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycTroiunBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.



VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢GpyHkuuu. OcobeHHOCTH Ouochepbl Kak
ro0aJIbHOM 3KOCHCTEeMBbl. J[MHaMHUueckoe paBHOBecHME U OOpaTHas CBSA3b B
onocdepe.

KpyroBopoThl BemIECTB 1 OMOr€OXMMHYECKUE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6rochepe 3emiin. AHTPONIOreHHbIE U3MEHEHUS B Orocdepe.
['o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyniecTBoBaHUE MIPUPOJIbI u YeJI0BEYECTBA. CoxpaHneHnue
O1opa3zHooOpa3us Kak OCHOBa ycTOWYMBOCTU O6uochepsl. OCHOBA pallMOHATBHOTO
yIOpaBJICHUS TMPUPOJIHBIMU pecypcaMd M HX UCIOJb30BaHUE. JlocTuxeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nutanusy, «IKoJOTUYECKAS] MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOTO  Jecay, «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JCUCTBUA Ha NOPUPOAY», «BaxHeWmMne HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BaxkHeHIIas coCTaBIstOIIAs
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBerii d3dhdexT», «DakTopbl
pPaJMOaKTUBHOTO 3arpsisHeHus Ouocdeprb», «OOmas crpykrypa Ouocheps,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 3KpaH OHOChEphD,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAE».

O6opynoBanue: Mojenb-anrukanus « TunudHbie OMOILIEHO3bI», TepOapwii
«PacTutenbHbIe COOOIIECTBAY, KOJUICKIINHA «bHOILIEHO3», «BpeauTenn BaKHEUIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKLIMH pAcTEeHUH H
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TPYIINaM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®enepanuu, H300paxe€HUsT OXpPaHAEMbIX BUIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3ylibTaTam
OCBOCHMSI  OOYyYarOUIMMHUCS TPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
IpaXXJaHCKOM MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPE/ICNICHUI0, HajJu4yhe MOTHUBalUM K OOy4YeHHI0o  OHOJIOTHuH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIIMN pPa3BUTUSL OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXcsi pyKOBOACTBOBAThCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOEHUS MpeamMeTa «bruojaorus» AOCTUTAIOTCS B
CANHCTBE YYEOHOW ¢ BOCMUTATEIBHOM JCSATEIHHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHUSI, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM I[IO3ULMH JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPYJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJIEIUIO U
TpaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mnpenmera «buomorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMbBITA IESITEIPHOCTH B MPOLIECCE PEaan3alli OCHOBHBIX HAIIPaBICHUU
BOCHIUTATEILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3aJ/1a4, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNIATh COOCTBEHHYIO TMO3MIIMI0 MO OTHONICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBINOJHEHUSA
y4eOHBbIX, TI03HABATEIbHBIX M UCCJIENOBATEIbCKUX 337ad, YBaKHUTEIBHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpE.l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYyJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSITHUKAM HPHUPO/IbI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJMUTEIISIM, CO3/JAHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICUCTBUSI )KUBON MTPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U peah3alus 3J0pOBOTO M 0E€30MacHOro o0pa3a KU3HU
(310opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU MPaBUJ HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JAEATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cepam npodhecCHuOHANbHONU AESTENbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud | pealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHME TJI00ATBLHOTO XapaKTepa IKOJOTHUYECKHX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NPU HU3YYEHUH OHOJIOTUU
3HaHUS W YyMEHUS TPU pEHIeHUU MNpoOJIeM, CBS3aHHBIX C pallMOHAIbHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOZICHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHUE paBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAOIIEH
NPUPOAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSITHBIE SKOJIOTHYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HAJIMYUE PA3BUTOTO SKOJIOTHMUECKOTO MBIIUIEHUS, SKOJIOTHUECKON KyIbTYpBHI,
OTbITa NEeSATEIbHOCTH HKOJIOTHYECKOM HaIpaBJIeHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON EATEIHHOCTH IKOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOErO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYUTATENBbCKOW KYyJIbTYphl KaK CpelCTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUSI MUPA;

NOHUMAaHUE crnenu@uKku OHOJIOTUM KaKk HayKH, OCO3HaHUs €€ poju B
(OpMHpPOBAaHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
NPEACTaBICHUST 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUU MpodiieM
COXPaHEHUs1 IPUPOITHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALINU:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHSA
YeJIOBEUECTBA, MTOMCKA MyTeH BBIXO0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEIIX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpPYyeMO
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOASAIINX B HEM M3MECHEHUH,
yMEHUE Jie7laTh OOOCHOBAHHBIC 3aKJIFOUCHHMsS] HAa OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW NeATEIbHOCTH, FOTOBHOCTb OCYILECTBIISAThH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM 1O OWOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHMs yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (POPMHpPOBAHUS MHUPOBO33PEHHUS OOYYArOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAIOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEpPTusi, SABJICHHE, MPOIECC,
CHCTeMa, Hay4YHBIH (DaKT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOIEHWEe, U3MEpPEeHHe, OKCIEPUMEHT ©  JIPYTuXx),
yHHUBEpCaJbHble yueOHbIe [eHCTBUS (TMO3HABATENbHBIE, KOMMYHHKATHBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dhopmMupoBaHUe (GyHKIIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MUPOBO33pPEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHBICE y4eOHBbIE JCHCTBUS B
M03HABATEILHON U COIIMAJIbHOM MpPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMBbl CPETHEro OOIIero
o0pa3oBaHus JIODKHBI OTPaXkKaTh:

Osjaaenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJbLHBIMH
JelCTBUSIMH:

1) 6a30BbIe JJOTHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MNPU OCBOCHHM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KiIaccu(pUKali, 0000IIEeH s ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MOHITHUSIMM ),

OMpEeNeNaTh LeMu ACATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl OOBSICHEHUS (PAKTOB M SIBICHUN
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B pPacCMaTPUBAECMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSATh CXEMHO-MOJICIbHBIC CpeacTBa TSI MpeICTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a
TaK)ke  MPOTUBOPEYUMH  pa3sHOTO  poja, BBIABICHHBIX B  Pa3IUYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMbI ¢ YU4ETOM aHaIu3a UMEIOITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKH TOCIIEACTBUM ACSATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOIO,
BUPTYAJIbHOI'O 1 KOMOMHHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHOM JESATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOA0B PELICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BHUJIBl JCATEIBHOCTH M0 IOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUH, MPEeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBIA TUI MBIILJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMMU;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa3oBaTEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIICHUs, HAaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBa
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeACTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYIO OOJACTH
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEiararb OPUTHHAIBHBIE MOIXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTepaTrype, OHOJOTMYECKHX CJIOBapsAx U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUAOB U (POPM MPEICTABICHUS, KPUTUYECKU OIL[CHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MIPHU MOUCKE U
otOope Omosornueckoi mHGOPMAIH, HEOOXOAUMOM JUIsl BBITTOJTHEHHS YI€OHBIX
3a/1ay;



npuoOpeTaTh OMBIT HCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BaHUs Pa3IMUHbIX
HOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  TpEICTaBICHHUSA
Oouonornueckoi MHGopMauu (Cxemsl, rpaduKy, AUATPAMMBbI, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
Ouonornueckod uH(poOpMalUMen: TNPUMEHATh XUMHUYECKHE, (U3MUECKHEe WU
MaTeMaTUYeCKUe 3HAKU W CHUMBOJIBI, (HOpMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U INPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMUECKHE  CpPEICTBA
HarJIsJHOCTH;

BJa/J€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JA€HCTBUAMM:

1) o0mennme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHUHU MO CYIIECTBY OOCy»XAaeMol TeMbl (YMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEIBHO BBINOJHEHUS MpeiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTH MO3MIMI IPYTrUX YYACTHUKOB
JUaJIOTa WM JUCKYCCUH);

pacrio3HaBaTh HeBepOalbHbIE CpPEACTBAa OOUICHMs, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHUS KOH(MIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh Pa3IMYHBIMU CIIOCOOAMHM OOILEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiTeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHON
paboThI IpU pelIeHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOIUMOCTh
PUMEHEHHs TPYMITOBLIX (HOpM B3aUMOJIEHCTBUS MPU pELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMATHUKy M METO/Abl COBMECTHBIX JIEUCTBUH C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh 1I€Td  COBMECTHOM  JIEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JECUCTBUA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JICHCTBHM,
pacnpenenarb pojad € YYETOM MHEHHMM YYaCTHMKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOro y4YyaCTHHMKAa KOMAaHIbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;



npeajaraTb HOBBIE ITPOEKTHI, OLIEHMBaTh HWJEU C MO3WLUHWUA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITH MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITUBHBIMHU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS MpoOJieM M UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKAaX MO OTHOIICHHWIO K KUBOW NPHUPOJIE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATEIIBHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBbHOCTh, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH PEIICHHs NpodieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI];

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peQueKCMM Kak  OCO3HaHHUS
COBEPILIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLEHKH CUTYallld, BHIOOpa
BEPHOT'O PEILECHUS;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATh pPEUICHUS MO HuX
CHUKEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBhl APYTHMX @pPU aHAJIU3E€ pe3yIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE CeOsT U APYTUX:

PUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHAJM3€ pe3yJIbTaToB
NEATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;



pa3BUBATh CIOCOOHOCTH OHUMATh MUP € TIO3UIMH JPYTOro YeIOBEKa.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorusy»
HAy4YHBIC 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHHUIO, HHTEPIPETAINH U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHUTYallUsAX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpenmeTHbie
pe3yabTaThl MPEICTAaBICHBI IO TOJaM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHI:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BEIIECTB M IpeBpalleHUe
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), YpOBHEBasi OpraHu3alisl )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHAsl J0TMa MOJEKYJIsipHON Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyJIbTYpHbIX pacTtenuil H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, IMPOLIECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCIEAyeMbIMH BEIMYMHAMHU, OOBSCHEHUE TMOIYYCHHBIX
pEe3yJAbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJECNATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHW3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] dHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);



YMEHHE MPUMEHSTh MOJyUYEHHBIC 3HAHUS Al OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKpPYXAaIOLIUX JIOAEH, COOII0IEHNs HOPM IPAMOTHOTIO IMOBEJIEHUS B OKPYKAIOIIECH
NPUPOAHON cpee, MOHMMaHuE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTU  JJI1  PalMOHAJIBLHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHUE pellaTh »JJIEMEHTApHbIE TE€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAaclIeI0BaHUE, COCTaBIATh CXEMBbI
MOHOTMOPHIHOTO CKpPEIIMBAaHMS ISl MpeICKa3aHusl HAClelIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATH JIA0OPATOPHBIE M NPAKTHUECKHE paboOThl, COONIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHMBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKUE AaCIEKThl COBPEMEHHBIX MCCIEI0BaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJAE POCCUKCKUX H
3apyOEKHbIX yUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJEpKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSITHI:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIBI ((haKTOPBI) HBOJIOLNH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHWE, JKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBHI, PEAYLUEHTbl, LENU MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHHME H3j1araTh OHOJOTMYECKHEe TeopuH (SBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoacrtsa K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nyteit spomoruu A. H. CesepuioBa, yuenust o 6uochepe B. M. Bepnaackoro),
ONPEAENATh T'PAHULBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTHU: HAOMIOICHUE U
ONMCAHHME YKUBBIX CHCTEM, IPOLIECCOB U SIBICHHWI, OpraHu3alus U MpPOBEACHHE



OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bI,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEAyeMbIMU BEIIMYMHAMHU, OOBSCHEHUE IMOIYYEHHBIX
pe3yibTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OMOJIIOTUYECKUX
OOBEKTOB: BUJOB, TMOMNYJSALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEIyIECHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHHUs, MPHUCHIOCOOJICHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOTHMUECKUX (HaKTOPOB Ha OpraHU3MBbI, IepeHoca
BEIIECTB U TIOTOKAa DJHEPTUM B DKOCHUCTEMaX, AHTPONOTCHHBIX HW3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
IIPOILIECCOB W SIBJICHHUM, JUISl PUHATHSA NMPAKTUYECKUX PELICHUN B ITOBCEIHEBHOM
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM IPaMOTHOTO TMOBEJICHUS B OKpY Karolei
OPUPOJHON cpene, NMOHUMaHHE HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUI
COBPEMEHHOW OMOJIOTHH TSl PalliOHAIEHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE pPEeIIaTh IIEMEHTapHbIe OMOJIIOTUYECKUE 3a/1auH, COCTABISTh CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B dKocucTeMax (IIEeMy MUTaHus);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PadOThI, COOMIOIATh
npaBuiia npu padboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYCCKH OIICHMBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
pa3TUYHBIX UCTOYHUKOB (CpeICTBAa MaccoBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00AIbHBIE  DKOJIOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast 6uoIornYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U
IpakTuyeckne (uHQpoBLIe)
n/n  TeM NPOrpaMMbl Bcero
padoThbI o0pa3oBaTe/ibHbIE
pecypchl
bu6mmoreka [IOK
! buonorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBble cucTeMbl U BX 1 bubmuorexa [JOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUN COCTaB U 3 1 bubmuorexa [JOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK
VSHEACATCIRHOCTD [ICTIH 6 https://m.edsoo.ru/7f41c292
Pasmuoxenue u bu6mmoreka [IOK
5) WHJUBHIyaJIbHOE Pa3BUTHE 5 1 https://m.edso0.ru/7f41c292
OpraHu3MOB
6 HacnencrBeHHOCTh M 8 15 bubmuorexa [JOK
U3MEHYMBOCTh OPIaHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuusi OpraHu3MoB. 3 bu6mmoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edso00.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB 34 4

I10 ITPOT'PAMME



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

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBanue pa3jiesioB (undposbie)
IIpakTHyeckue
n/m H TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
bu6nmoreka [IOK
! BOTIOHOHKAs GHonOTHS o 1 https://m.edsoo.ru/7f41cc74
5 BozaukHoBeHuEe B 9 05 bubnuorexa [JOK
pa3BUTHE )XKU3HU Ha 3emIle ' https://m.edsoo.ru/7f41cc74
Opranusmsl 1 Bu6muotexa [JOK
3 5 1
OKpy>Karolas cpeaa https://m.edsoo.ru/7f41cc74
4 CooO1ecTBa 1 9 bubnuoreka [IOK
AKOJIOTUYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
- 34 25

YACOB I10 [TPOTPAMME
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https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB Jara DJIeKTPOHHbIE
uudposbie
n/ Tema ypoxka Bceer IIpakTHyecku H3Yy'YCHH
oOpa3oBaTe/ibHbIE
1 0 e padoThl A
pecypchl
bu6nmoreka [IOK
https://m.edso0.ru/863e612
1 buonorus B 1 )
CHCTEME HayK https://m.eds00.ru/863e632
a
Meto1bl TO3HAHUS
YKUBOU MPUPO/IBI.
[IpakTrueckas
pabora Ne 1
«Hcnionp30BaHue bubnnorexa [JOK
2 1 0.5 https://m.eds00.ru/863e612
Pa3IUYHBIX )
METOJ0B IIpU B
W3YYCHHUH
OMOJIOTUYECKUX
00BEKTOBY
buonornueckue
CHCTEMEI, bubnmorexa LIOK
3 MPOIECCHI U UX 1 https://m.eds00.ru/863e656
U3yUYCHUE. 4
Bxonnoii Tect.
XUMHYECKUMN
bu6nmorexa LIOK
COCTaB KJIETKH.
4 1 https://m.eds00.ru/863e674
Bomawu o
MUHEPaIbHBIE CONU -
benku. CoctaB u bubmorexa HOK
5 1 https://m.eds00.ru/863e6b7
CTpOCHHE OEJKOB )
depMeHTBI —
OHOJIOrHYEeCKHUe
KaTaJIn3aTOPHI.
bubnunorexa LIOK
JlaGoparopHas
6 1 0.5 https://m.eds00.ru/863e6b7
paborta Ne 1 9
«3yueHne B
KaTaJuTH4YeCKOM

AKTUBHOCTH



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

¢bepmeHTOB (Ha
pUMEpe aMHJIa3bI
WJTU KaTajasbl)»

bubnunorexa LIOK
VrieBoanl.
7 https://m.eds00.ru/863e687
Jlumm et 0
bu6nmoreka [IOK
8 Hywnentonpie https://m.eds00.ru/863e6d5
KUCIOTEL. AT®D c T '
Hcropus u meToibt bubnmoreka [JOK
9 M3y4YeHUS KJICTKH. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
Krerka xak
10 LIEJIOCTHAS JKMBas
cucrema
Crpoenue
3YKApUOTUYECKON
KJICTKH.
JlaboparopHas
paborta Ne 2
«3yuenue Bbubnuorexa [IOK
1 CTPOCHUS KJIETOK 05 https://m.eds00.ru/863e6ff0
pacTeHHi, ' https://m.eds00.ru/863e716
KUBOTHBIX, TPUOOB c
1 OakTepuit moa
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax
1 UX OIHCAHHE)
Hexnerounkie bu6nmorexa LIOK
12 (OpMBI JKU3HU — https://m.eds00.ru/863e754
BUPYCHI 0
OOMeH BelecTB
bubnunorexa LIOK
WA METa0OJTH3M.
13 . https://m.eds00.ru/863e766
[IpomexxyTouHbIN c
TECT -
bubnunorexa LIOK
DoTOCHHTE3.
14 https://m.eds00.ru/863e7c9
XeMOoCUHTE3 8
. bubnunorexa LIOK
DHEPreTH4eCKuil
15 https://m.edso00.ru/863e7aa
oOmeH

€



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

Ku3HeHHbIA UK
KJIETKH. [lenenne
KJIETKH. MuTO3.

JlaGopaTopHas
bubnunorexa LIOK
16~ Ppadorales 0.5 https://m.eds00.ru/863e7dc
«HaOmronenue 4
MHTO3a B KJIETKaX
KOHYHKA KOpEIKa
JIyKa Ha TOTOBBIX
MUKpOITpernaparax»
bu6nmoreka [IOK
17 buocunTes 6enxka. https://m.eds00.ru/863e796
€
Tpanciss — bubmuoreka [{OK
18 https://m.eds00.ru/863e796
OmocuHTE3 Oenka .
bubnunoreka LIOK
®opmbl https://m.eds00.ru/863e81b
19 Pa3MHOKEHHS 6
OpraHU3MOB. https://m.edso0.ru/863e831
€
bubnunoreka LIOK
20 Meiio3 https://m.edsoo.ru/863e7f4
a
O6pa3zoBanue u
Pa3BUTHC IMOJIOBBIX
KJICTOK.
Or10/10TBOpPEHHE.
JMaGopatopHas bubmmoreka IIOK
21 0.5 https://m.edsoo.ru/863e81b
pabota Ne 4 5
«H3yuenue B
CTPOCHHUSI TIOJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOITpenaparax»
NupuBunyansHoe Bu6mmoreka LIOK
22 pasBuUTHE https://m.eds00.ru/863e843
OpraHu3MOB 6
I'eneTnka — Hayka
o but6mmorekxa [IOK
23 https://m.edsoo.ru/863e86f
HACJIEJICTBEHHOCTH 5
Y U3MCHUUBOCTH
24 3aKOHOMEPHOCTH bubnmorera LHOK

https://m.edso0.ru/863e887
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https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

HACJICTOBaHUS
MIPU3HAKOB.
Mounorubpumanoe
CKpELIBaHHE

[ee]

25

JurubpunHoe
CKpelLIMBaHHUE.
3aKoH
HE3aBHCUMOTO
HacJIeJOBaHHS
IPU3HAKOB

bub6nmoreka [IOK
https://m.edso0.ru/863e89a
4

26

Cuennensoe
Haclle/IOBaHHE
MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«3yuenue
pEe3yNbTaToOB 1 0.5
MOHOTHOPHUIHOTO U
TUTHOPHUTHOTO
CKpEUIMBAHUS Y
po30( Ui Ha
TOTOBBIX
MUKpOITpenaparax»

bubnunoreka LIOK
https://m.edso0.ru/863e8c6
0

27

I'enerunka momna.
Hacnegosanme

IIPU3HAKOB, 1
CLICTIJICHHBIX C

IIOJIOM

bubnmorexa LIOK
https://m.edso0.ru/863e8c6
0

28

N3MeHYnBOCTSD.
Henacnencrsennas
WU3MEHUYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue
MOTU(UKAITTOHHON 1 0.5
W3MEHUYUBOCTH,
ITOCTPOEHHE
BapHUAIlMOHHOTO
psnau
BApUALIMOHHON
KpUBOW»

but6mmoreka [IOK
https://m.edsoo.ru/863e8ef
e

29

Hacnencresennas 1 0.5

but6mmoreka [IOK



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

W3MEHUYUBOCTb.
Jlaboparopnast
pabora Ne 7.
«AHanu3 myTtaruin
y 1po30(huITbl HA

https://m.edso0.ru/863e8ef
e

TOTOBBIX
MHUKpOIIpernapaTax»
bub6nmoreka [IOK
30 I'eneruka yenoBeka 1 https://m.eds00.ru/863e8d7
8
O060061IeHue 1o
TeMe
31 «HacnencrBeHHocT 1
b U U3MEHYHBOCTh
OpraHU3MOB.
Hrtoroseiii TecT.
Cerexuis Kax bubnunoreka LIOK
32 1 https://m.eds00.ru/863e921
HayKa 1 MpoI1iecc 4
Metonabl u
JIOCTHIKCHHS bubnuoreka [{OK
33 CEJICKIINH 1 https://m.eds00.ru/863e921
pacTeHuii u 4
YKUBOTHBIX
buorexnonorus bubnmorexa LIOK
34 KaK O0Tpacib 1 https://m.eds00.ru/863e933
[POM3BOJICTBA 6
OBIIEE KOJIMYECTBO
YACOBIIO 34 4
I[TPOI'PAMME
11 KJTACC
N KonnyectBo 4yacos Jlata DJIEKTPOHHBIE
uupposeie
n/ Tema ypoka Bcer IIpakTuyecku N3YUYE€HH
oOpa3oBaTe/ibHbIEC
n 0 e padoThl A
pecypchl
OBONIONHS U bubmuorexa [JOK
1 METO/IbI e€ 1 https://m.edsoo.ru/863ea20
A3YYECHUS €
Hcropus pazsurus bubnnoreka [JOK
2 npejcTaBiIeHuit 00 1 https://m.eds00.ru/863e957

SBOJIIOIUHN

0
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bubmuoreka [JOK

3 MuKpo3BOITIONHS https://m.edso0o.ru/863e9cl
€
[Tomyssanus xax
DIIEMEHTapHAs
eIMHHIIA BUA U
HBOJIIOLIHH.
bu6mmoreka [IOK
JlaGopatopHas
4 0.5 https://m.edso00.ru/863e99c
paborta Ne 1 5
«CpaBHEHUE BUJIOB B
o
MOp(hOIOrHYecKOM
Y KPUTEPHIO)
BIDKYIIIUE CHIIBI
Heimicyin bubnuorexa [JOK
(3meMeHTapHbIe
5 https://m.edsoo.ru/863e9da
(bakTophI) 4
3BOJIIOLIAN N
. bubmuorexa [JOK
EcrectBeHHbIN
6 https://m.edsoo.ru/863e9ed
oT60p 1 ero GopMeI 0
Pe3ynbrarsl
ABOJIIOIIH:
HpPUCIIOCOOIEHHOCT
b OPraHU3MOB U
BU000pa30BaHUeE.
bu6mmoreka [IOK
JlaGopatopHas
7 0.5 https://m.edsoo.ru/863e9fd
pabota Ne 2 o
«Omnucanue B
MPUCTIOCOOTIEHHOCT
Y Opra"usma u eé
OTHOCHUTEIIEHOTO
XapakTepay
Hanpasnenus u bubmuorexa [IOK
8 yTH https://m.edsoo.ru/863e9c1
MaKpO3BOJIIOIUHU €
9 HeobpaTumocts
IBOJTFOIIHH
Ucropus xu3Hu Ha
10 3emiie U METOAbI €€
U3YYCHUS
11 I'umotessl bu6mmorexa [IOK

IMPOUCXOKACHUA

https://m.edsoo.ru/863ea5a



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

JKA3HU HaA 3emiie

6

Pa3Butue Xu3HU Ha

bubmuoreka [JOK

12 3emuie 1Mo dpam u https://m.edso00.ru/863eabb
rnepuogam €
OCHOBHBIC 3TaIIbI
SBOJIIOIUH
PacTUTEIHHOTO U
JKUBOTHOTO MHUpa.
[IpakTuyeckas bubnuoreka [IOK
13 pabora Ne 1 0.5 https://m.edsoo.ru/863ea8b
«M3yuenue c
HCKOITaeMBIX
OCTaTKOB PACTCHHI
1 )KUBOTHBIX B
KOJIJICKITUSX )
CoBpemMeHHast
cHCTeMa bubmuorexa [JOK
14 https://m.edso00.ru/863ea48
OpPTraHUYECKOTO o
MHupa
OBOJIIOLHS bu6mmoreka [JOK
15 YyeJioBeKa https://m.edsoo.ru/863eac2
(aaTpoOrorenes) c
JBrKyine cuiibl bu6mmoreka [IOK
16 (paxTopsr) https://m.edsoo.ru/863ead4
AHTPOIIOTeHE3a 4
OcCHOBHBIC CTaaUU
17 SBOIIOIUN
YeIoBeKa
Yenoseueckue
bu6mmoreka [IOK
18 PACHl # NPHPONHBIC https://m.edsoo.ru/863eaea
aJanTanuu )
YeJIoBeKa
PesepBHBIi1 ypOK.
O06o0meHue 1mo
19 TeMe
«Bo3HHUKHOBEHUE U
pa3BUTHE KU3HU HA
3emie»
20 DKoJIorus Kak
HayKa
21 Cpenpl oOuTanus u bubnnorexa [HOK



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

IKOJOTUYECKHUE
baxTops

https://m.edsoo.ru/863eafe
c

AbGuotuueckue
(baxTopsI.
JlaGopatopHas
pabota Ne 3.
«Mopddonoruaecku
€ 0COOEHHOCTH
pacTeHuil u3

bubmuoreka [JOK

22 0.5 https://m.eds00.ru/863eb10
Pa3HBIX MECT o
OOUTaHHM. -
JlaGopaTopHas
pabota Ne 4.
«BnusiHue cBeTa Ha
pPOCT U pa3BUTHE
YEPEeHKOB KOJIeyCa»
BHOTHYeCKIE bubmuorexa [JOK
23 https://m.eds00.ru/863eb34
(bakTopsI 3
DKOJIOTUYECKHUE
XapaKTePUCTUKH
TOTYJISILIUH.
[IpakTnueckas
24 pabota Ne 2 0.5
«ITomcuér
IJIOTHOCTH
MOMYJISIIIAIA Pa3HbIX
BUJIOB PACTCHHII»
CoobmiecTBa bu6mmoreka [JOK
25 OpPTaHW3MOB — https://m.edso00.ru/863eb46
OHOIIeHO3 a
DKOJIOTHYECKUE bu6mmoreka [JOK
26 CHUCTEMBI https://m.eds00.ru/863eb46
(9KOCHUCTEMBI) a
OCHOBHBIE
MoKa3aTeln
9KOCHCTEMBEI.
bubmuorexa [JOK
27 JKosIOTHIeCKie https://m.edso00.ru/863eb5f
MTUPAMH/IBI. a
CpolicTBa -
HKOCHUCTEM.

Cyxkueccus



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

28 IIpuponusie 1
9KOCHUCTEMBI
29 AHTpOTIOTEHHBIE 1
9KOCHUCTEMBI
buochepa — bubmuorexa [JOK
30 rio0abHas 1 https://m.eds00.ru/863ebb5
9KOCHCTEMA 3eMJIn €
3aKOHOMEPHOCTHU bubnnoreka [HOK
31 CYIIIECTBOBAHUS 1 https://m.edsoo.ru/863ebd1
ouocheps 6
32 YeioBe4eCTRO B 1
ounochepe 3emnn
CocymiecTBoBaHuE bu6mmoreka [IOK
33 MIPUPOJIBI U 1 https://m.edsoo.ru/863ebal
YeJ0BeYeCTBA e
Pe3epBHbIii ypoK.
O060011IEHHE TEMBI
34 «Coo0mecTBa 1 1
9KOJIOTUYECKHE
CHUCTEMBI»
OBIIEE KOJIMYECTBO
YACOBIIO 34 2.5
ITPOI'PAMME

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

* buonorus, 10 xnacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Mlon pen. Ilaceunuka B.B., AkunonepHoe o6miectBo «M3narenbeTBo
«IIpocseuienue»

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AkunonepHoe o61iecTBo «31aTenbcTBO

«IIpocBemienue»



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Kosznosa TA., Kyumenko B.C. buonorus B Tabnunax 6-11 knaccel. CipaBouHnoe
nocobue. - M.: [Ipoda, 2009;

2. Kupunenko A.A. buonorusi. CoopHHK 3a7a4 1o reHeTuke. ba3zoBsiii u
noBbIlIeHHbIN ypoBHU EI'D. PoctoB-Ha-/lony:Jlernon, 2009.

3. Jlepuep I'.1. O6mas 6uonorus. [loypounsie TecTsl u 3amanus. - M.: ®UIIH,
2008-2014;

4. ITumenoB A.B., [lumenoa U.H. buonorus. Jlugakrnueckue Matepualibl K
pazaeny «Oo6mas 6uonorus». - M.: «M3narenscteo HIIDHAC», 2009;

5. IlumenoB U.H. Jlekuu no obuieit ouonoruu. — Caparos: Jlumeit, 2003.

6. Pebposa JI.B., [Ipoxoposa E.B. AKTUBHBIE (POPMBI U METOJIbI O0yUEHUS

ouosioruu.- M.: IIpocsemienue, 1997;

HOUPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. bubnmoTeka BUI€OYPOKOB MO MIKOJIBHOM nporpamMMe. buonorus [ DneKTpOHHBIM
pecypc]. Pexum noctyna: https://interneturok.ru.

2. bubnaumoteka uudpororo oopa3oBaTeILHOI0 KOHTEHTA. brogorus [ 31eKTpOHHBIN
pecypc]. Pexxum mocrtyma: https://lesson.edu.ru/06/05.

3. Eaunoe coaeprkanue oObpazoBanuey [IIeKTpoHHBIN pecypc]. Pexxum moctyma:

https://edsoo.ru.



4. ®I'BHY «MHucTUTYT cTpaTeruu pa3Butusi oopasoanus Poccuiickoit

akazeMuu oOpa3oBaHuUs» [ DNEKTPOHHBIN pecypc]. Pexum qoctymna:
http://skiv.instrao.ru.

5. ®I'BY «DenepanbHblii HTHCTUTYT OIEHKH KauecTBa 00pa30BaHUs
[DnexTponHsIit pecypc]. Pexum nocryna: https://fioco.ru.

6. ®I'BHY «®enepanbHblid MHCTUTYT M1€1arOrMYECKUX U3MEPEHUI» [ DNEeKTPOHHBIN

pecypc]. Pexxum noctymna: www.fipi.ru.






