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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OUOJIOTHMH TEOPETHUECKYI0 OCHOBY IS
OTpEJICNICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPKAHMS y4eOHOTO TMpeaMeTa
«buonorusn»  coctaBwiIM: KoHIenTyaneHble mnonoxenuas PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJEH, COAepkKaHUs, pe3ylbTartoB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUSI 00 OOIIUX HENIX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHErO
oO1mrero oopazoBanusi B Poccuiickoit denepanuu, a Takxe MoJI0KEHUs 0 crienuuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHUM >KUBOM TMPHUPOABI U OOecleueHUH
CYILLECTBOBAHMSI 4eJIoBeYecKoro obmiectBa. COrIaCHO Ha3BaHHBIM MOJIOKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o Guosioruu Aa€t NpeacTaBiICHUE O LEAX, 00 o0uIel cTpaTeruu
00y4eHMsI, BOCIIUTAHUA U Pa3BUTHsI 00yUaIOLIUXCS CPEICTBAMH yUE€OHOTO IpeMeTa
«buonorusy, onpenenser 00s13aTeaIbHOE NPEIMETHOE COJIEPKAHUE, €r0 CTPYKTYPY,
pacnpeneseHue Mo pasjesiaM M TeMaM, PEKOMEHAYEMYIO MOCIIEN0BaTEIbHOCTD
U3Y4YEeHHUs] Y4EOHOr0 MaTepHralia C y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTUKM OO0pa30BaTEIBbHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyJaroIuxcsl.

B nporpamme 1o 6M0I0TruM TaKkKe yUUTHIBAIOTCS TPEOOBAHMS K TNIAHUPYEMBIM
JUYHOCTHBIM, METalmpeIMETHbIM H TPEIAMETHBIM pe3yibTaraM OOydeHUs B
dhopMHUpOBaHUH OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIILHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOMIMXCS IO OCBOCHHIO COJEPKaHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no 6uosoruu (10—11 kmacchl, 6a30BbIiA YPOBEHB) peali30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3y4Y€HMHM OHOJIOTHH, Ojarojgaps 4eMy B HeW
IPOCMATPUBAETCS HANpPaBICHHOCTh HAa pPa3BUTHE 3HAHWM, CBSA3aHHBIX C
GbopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS, LEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJOTUYECKOIO MBIIUIEHUS, IPEICTABIEHUN O 310pPOBOM
oOpasze KU3HU W OCpPEeKHBIM OTHOIIEHHWEM K OKpYXKaloIleh MPUPOJHOU Cpeje.
[ToaTOMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MporpamMme Mo OMOJOTHH yAEIECHO BHUMAaHHE HCIOJIB30BAHUIO
MOJIYYCHHBIX 3HAHUUW B MOBCEIHEBHOMN JKU3HU IJISl PEUICHUS MPUKIIAIHBIX 3314, B
TOM 4YHCJe: TPO(PUIAKTUKMA HACIEICTBEHHBIX 3a00JIEBaHUI 4YeOBEKa, MEIUKO-
T€HEeTHYECKOr0 KOHCYJIbTUPOBaHMs, 000CHOBAHUSI SKOJIOTUYECKU LIETIECO00Pa3HOTO
MOBEJACHUS B OKPYXAOUIECH NPUPOJAHON CpElie, aHAIN3a BIUSHUS XO3SUCTBEHHON
JEATEIbHOCTH YEJI0BEKA HA COCTOSIHUE MTPUPOAHBIX U UICKYCCTBEHHBIX 3KOCHUCTEM.
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VYcuneHnue BHUMaHHS K TPUKIAJAHON HANPaBICHHOCTH Y4eOHOro MpenMera
«buonorusy NpoAUKTOBaHO HEOOXOIUMOCThIO 00ECTICUeHHSI YCTIOBHM AJIsl pEIICHUS
OJIHOM M3 aKTyaJbHBIX 3aJlay IIKOJBHOIO OMOJIOTMYECKOro 00pa3oBaHusl, KOTopas
npeanosaraer GopMupoBaHUEe y 00yYarOUUXCsl CIOCOOHOCTH aJallTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHe cpemHero oOmIero 0oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obOecmeunBaeT (OPMHPOBAHWE Yy OOYYAIOMIUXCS TMPEACTABICHHUHN O
HAy4YHOM KapTUHE MHUpa, paciiupser U o0oOIaeT 3HaHUS O KUBOU HpHUpoie, e
OTJIMYMTENIbHBIX MPU3HAKAX — YPOBHEBOW OPraHU3allMM WU HBOJIOLHH, CO3IAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  NPUPOIBI,  (HOPMHUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3JI0POBOrO W 0Oe3omacHoro ooOpasza
YKU3HH, SKOJOTUYECKOTO MBILIEHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTUS UMEET TAKKE JJI PEHIEHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIU3ALUU
oOyuatomuxcs. M3yuenue 6uonoruu oOecnedynBaeT yCciaoBUs A (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M  MH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPECTaBICHUSAMHU U3 APYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTU, PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIE MOJNIOKEHHUST O TpPeJHA3HAUEHUHM YYEOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOr0 B Mporpamme 1o
OHOJIOTHH.

Ot6op conepxkanus yudeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3UIMHI KyJIbTypOCOOOpPa3HOrO IMOAX0/d, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHbl OCBOUTh 3HAHMSI W YMEHUS, 3HAuUMMBbIEe IS
dbopmupoBaHusi O00IIEH KyJIbTYphl, OMNpEACISAIONINE aJeKBAaTHOE TOBEJCHUE
YeJioBeKa B OKpY’Karolleld MPUPOJHONU cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KHU3HU U TMPaKTUUYECKON nesTeNbHOCTH. Ocoboe MecTo B 3TOM CHUCTeMe 3HaHUil
3aHHUMAIOT JIEMEHTBI COACPKAHMI, KOTOPbIE CIy>KaT OCHOBOM Juist (GOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  TyMaHHU3alUU
OMOJOTMYECKOro 00pa30BaHUsl.

CrpykTypupoBaHHe coJep)KaHusi y4eOHOro maTepuana B Iporpamme Io
OMOJIOTMHM OCYILECTBICHO € Y4E€TOM NPUOPUTETHOTO 3HAYEHHs] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX >KMBOW MPUPObI, O €€ YPOBHEBOW OpraHU3aluU U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKTYype yueOHOTro npeamera «buonorus»
BBIJICTIEHBI CIEAYIOIINE CONEpKATENbHbIC TUHUN: «bHONOrHs Kak Hayka. MeToasl
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HAy4YHOTO TOo3HaHU», «KieTka kak Ouonorudeckas cuctemay, «OpraHu3M Kak
ouonoruyeckas cuctemay, «CucremMa U MHOrooOpasue OpPraHUYeCKOro MHUPay,
«DBOJTIOIHUS KUBOW TPUPOIBD», « IKOCUCTEMBI U TIPUCYIIIAC UM 3aKOHOMEPHOCTHY.

Lenp usyuenus ywyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIMMHUCS  3HAaHUSMHU O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHUCTEM pa3HOrO0 paHra ¢ NPUOOpETEHUE YMEHHU

UCIIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JEHCTBHUI B OTHOILIEHUU OOBEKTOB
YKUBOM MPUPOJIBI U PEIICHUS] PA3TUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOEHHE OOYUYaAIOIIUMHUCS CHUCTEMBl 3HAHWUH O OMOJOTHYECKHX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIax, CIy>KAIINX OCHOBOM
s (popMHpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOIO MO3HAHUS, CTPOECHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alliM, BBIAAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMupoBaHrne y OOYYAIOIIUXCS TMO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalInW3a JaHHBIX O IMyTSIX pa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IVISIIOB, UJEH U TIOJIXOJIOB K M3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydJarommxcsi oOmeil KyJbTypbl, (YHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSACHATH M OICHWBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW PHUPO/IBI HA OCHOBAHWY 3HAHWUHU M OTBITA, TIOJYYCHHBIX MTPU U3yUCHUN
OMOJIOTHH;

dbopmupoBaHrne y OOydYalOIMXCSd YMEHHMA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTHUECKOW JCATEIHHOCTH YEIIOBEKAa, Pa3BUTHUU
COBPEMCHHBIX MEAMIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHI;

BOCTIHTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS YEJIOBEKOM >KHUBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K HEH, COOIIOICHHS STHUSCKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YpPOBHS
AKOJIOTHYCCKOH KYJIBTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHHS,

npyUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEHEBHOM >KM3HU IS
OLICHKU MOCJIEACTBUI CBOEH JIEATEILHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH Ccpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE W COOMIOJCHUE Mep NPOPHIAKTHKA
3a00JIEBaHU.



B cucreme cpennero oobmero oOpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTCIBHBIM yUEOHBIM TPEIMETOM, BXOIAIIUM B
COCTaB MpeaAMEeTHOM 001acTh « EcTecTBeHHO-HAYYHBIC TIPEIMETHIY.

JIi1st u3ydeHusi OMoJI0ruy Ha 6a30BOM YPOBHE CpEIHEro 00IIero oopa3oBaHUs
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hezenio), B 11 kimacce — 34 yaca
(1 yac B HeneMO).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (UIoco(ueid, STUKOM, ICTETUKON U MPABOM.
Ponb Ouonoruu B popMUpPOBAHUU COBPEMEHHOM Hay4HOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTobl O3HAHUS KUBOM TPUPOABI (HaOII0EHUE, SIKCIIEPUMEHT, OITUCaHUE,
U3MepeHue, KilacCupUKalMs, MOJCTUPOBaHUE, CTaTHUCTHYECKas o0padoTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, [Ix. Yorcon nu ®@. Kpuk.

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

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHuE pa3IMUYHBIX METOIOB IpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPTraHU3AIMS.

XKusble crucTembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTinuue
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. Y POBHHU OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJIAIUMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBI.

JlemoHCcTpanuu:

Tabnuibr 1 cxembl: «OCHOBHBIC TTPU3HAKH KU3HUY, « Y POBHHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

Oo6opynoBanue: Mojienb moJiekyinsl JIHK.

Tema 3. XuMH4ecKHUH COCTAB M CTPOEHHE KJIETKHU.

XUMHAUYECKHM COCTaB KIIETKA. XHMHWUYECKUE DJIIEMEHTBI: MaKpOSJEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIIMM BOALI M MHUHEpaJIbHBIX BelIeCTB B KieTke. l[lomnepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue 0€nKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl ~O€JIKOBOWM MOJIEKYJibI (TIepBUYHAS, BTOPUYHAS, TpETUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoiicTBa OenkoB. buoiormyeckue
GbyHKIIUU OCIKOB.



depMeHThI — OHonoruueckue karanuzaropel. CTpoeHue pepMeHTa: akTUBHBIIHI
HeHTp, cyOctpatHas cnenuduyHocth. Kodepmentsl. Butamunsl. OTtinuus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTalu3aTOPOB.

VYriieBoibl: MOHOCaXapuasl (TII0K03a, pud03a U 1e30KCupr003a), Tucaxapu/ibl
(caxaposza, JlakTo3a) W ToJMcaxapuabl (Kpaxmall, TJIMKOTEH, [EeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumuner:  Tpurnauuepuasl, Qochomunuasl, crepounsl. [ 'uapodUIBLHO-
ruapodobHbie  cBoicTBa. buonormueckue ¢yHknum unuaoB. CpaBHEHHE
YTJIE€BOOB, OCJIKOB U JIMIHI0B KaK UCTOYHUKOB YHEPTUU.

HykneunnoBsie xwucnorel: JIHK u PHK. Hykineotuasl — MoOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u ¢pynkiun PHK.
Buasl PHK. AT®: ctpoenuie u GpyHKIIHH.

[utonorus — Hayka o kietke. Knerounas Teopust — mpuMep B3anMOIECUCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUH. MeTOAbl U3YyUEHUS KIETKH.

Knetka kak nenoctHas sxuBast cucrema. OO1iue Npu3Haky KJIETOK: 3aMKHYyTasl
HapyxHass MmemOpaHa, mojekyiasl JIHK kak renermueckuil amnmapat, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: JyKapuoTHuYecKass W Mpokapuotuyeckas. (OcoOeHHoCTH
CTpOEHMsI MpoKapuoTHueckor kieTku. Kierounas crtenka Oakrepuil. CTpoeHue
AYKAPUOTHUYECKON KJIeTKH. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOM, XHWBOTHOM |
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MNIMKOKAIMKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. [{luronnazma u eé
opraHousibl. OmHomemOpannbie opranouasl kietku: JIIC, ammapat [onbmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIBl KJIETKU: MHUTOXOHIPHH, ILIACTUIBI.
[IpoucxoxneHne MUTOXOHIApUM M mnactud. Buasl mmactua. HememOpanHbIe
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAOB KJIETKU. BKiltoueHus.

Snpo — perynsTopHbIil eHTp KieTku. CTpoeHue sipa: sjaepHas o0o0souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BENIECTB B KIIETKE.

JleMoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, Jlx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Junarpammsl: «PacnpenesieHue XUMUYECKUX AJIEMEHTOB B HEXKUBOU IIPUPOJIEY,
«Pacrnipenenenne XMUMUYECKUX 3JIEMEHTOB B dKUBOU ITPUPOIE».

Tabmunpr u cxemsl: «llepuognueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJbD», «bruocunres 6enka», «CTpoeHrEe MOJIEKYJIbl OeTKay,
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«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJTHK», «CtpoeHne Monexybi
AT®», «CTtpoeHue 3yKapuOTUYECKOW KIETKW», «CTPOEHUE KUBOTHOU KIIETKH,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpoeHHEe NpPOKAPUOTHYECKON KIIETKWY,
«CTpoeHue Sapa KIETKW», « Y TIEBOIb, «JIunuasn».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJii MPOBEICHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpenaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTH4YecKue padoThl:

JlabopatopHass pabora Ne 1. «M3yueHue KaTaUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatropHas pabora Ne 2. «M3ydyeHue CTpoeHUS KIETOK pPAaCTCHUH,
KUBOTHBIX M OakTepUil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIpenaparax M HX
OIMCAHUE.

Tema 4. ’)KuzHenesiTeIbHOCTb KJICTKH.

OOmeH BelecTB, Wik MeTadoIu3M. ACCUMUIIALIUA (TIaCTHYECKUN OOMEH) U
TUCCUMWISIUSA (PHEPTeTUUYEeCKUd OOMEH) — JBE CTOPOHBI E€JUWHOI0 IIpoliecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIHUM B IMOHUMAaHUU
MeTaboIr3Ma.

Tunel oOMeHa BeniecTB: aBTOTpO(HBIN U reTepoTpodHbIi. Posib hepMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas u TemHoBas (da3el  (orocuHTe3a. Peakiuun
dbotocunTeza. DPhekTUBHOCTL (HOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emiie. BiausHue ycioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIECHUS €r0
IPOJYKTUBHOCTHU Y KYJIBTYPHBIX PAaCTEHUN.

XeMOCHHTE3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTKe. PacriernsieHue BeNIeCTB, BBIICICHHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTalbl SHEPreTUYecKoro oomena. ['nukonus.
bpoxenne u ero Buubl. KuCIOpoIHOE OKHUCIEHHE, WM KJIETOYHOE [bIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzauus reHetudeckoil MHPopManuu B KJIETKe. ['@HETHYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Marpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otanbl TpaHcuauuu. KomupoBanue ammuokuciaor. Poms pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl :xu3HU — BUpychl. Mctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHMSI M JKM3HEHHOIO IIHMKJIa BHPYCOB.
bakrepuodaru. bonesnn pacTeHHil, >XKMBOTHBIX M YEJIOBEKAa, BBHI3LIBACMBIC
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Bupycamu. Bupyc ummynoneduuura yenoseka (BUY) — BozOynutens CIINda.
OOpatHast ~ TpaHCKpuWIILIMS, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbnos, . . iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tumbl muTanusy, «MeTtabomusm», «MHUTOXOHAPHUD,
«JHepreTudyeckuii ooMeny», «Ximopormtacty, «Dorocuntes», «Crpoenue JIHK»,
«Ctpoenue u GyHKIMOHUPOBaHHUE TeHay, «CuHTe3 Oenkay, «I'eHeTHYecKuit Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uki Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: mojaenu-anmmkanuu «Yapoenue JIHK u Tpanckpumnims»,
«buocunres Oenkay, «CTpoeHue KIeTKn», Mojielb cTpykTypsl JJTHK.

Tema 5. PazmHokeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

Kietounblii 1ukI, Wiau SKU3HEHHBIM LUK KIeTku. MHTepdasza u MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIA HAa0Op — KapUOTHII.
JunnmouaHeli W TalIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOphHl.  XpOMATHIIBIL.
[{uTosiOrMYECKHE OCHOBBI PAa3MHOXKEHUS W  HWHAWBUAYAIBHOTO  Pa3BUTHSA
OpPraHU3MOB.

Henenue kinetku — Muto3. Craauu mutos3a. IIpoueccsl, Npoucxoasdiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi Tub€Ib KJIETKH — aromnTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrioyioe U nosoBoe. Bunpl 6ecnosnoro
Pa3sMHOXEHUS: JICJIEHWE HAJABOE, II0OYKOBAHWUE OAHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTIIMYUSI OT OECTIOJIOTO.

Meito3. Craguu meio3a. IIporecchl, mpoucxoasiine Ha CTaausX Meno3sa.
IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buomormdyeckuid CMbICT U
3HAYEHHE MENO03a.

['ameTtorenes — mporiecc 0Opa30BaHUS TIOJIOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie >Kene3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIETOK — TameT (CIepMaTo30Mj, SUIEKJIETKAa) — CIIepMaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHUS SMIEKIETOK W crepMaTo3ougoB. OTI0I0TBOpPEHUE.
[TapTeHorenes.

NunuBunyanpHoe  pa3BuTHE (OHTOrEHE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y TMO3BOHOYHBIX >KUBOTHBIX:
npobienue, ractpyisiuus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THUIBI

9



MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TMPAMOE, HEmpsMoe (IMUYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTECHHS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JleMoHCTpauuu:

Tabmuupr m cxembl: «DOpMBI pa3sMHOKEHHSI OpPraHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pACTEHUI», «BeretaTuBHOE pPa3MHOKEHUE
pacteHuit», «Jlenenue kieTku OakTtepuit», «CTpoeHHE TOJIOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsli mukin», «Pemmukanus JHK», «Mutosy,
«Menosy», «llpsmoe n HEnpsMoe pa3BUTHEY, «]'amMeToreHes y MIEKONUTAIOIIUX U
4eIoBeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOII, MHUKPOITPEIapaThl «CriepMaTo30u1bl
MJIEKOIIUTAIOWIETO», «SHIIeKIeTKa MIIEKONMUTaromero», «KapuoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIUIMKaluus «/leeHne KIeTKW», MOJEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

Jlabopatopnass pabora No 3. «HaOmroneHne MuTO3a B KIETKaX KOHYHUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopuas pabora Ne 4. «M3yueHwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HaciieacTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3BUTHS T€HETUKU. PO uToOI0rNn
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKHU. BKiaa poCCHIICKUX M 3apyOeiHBIX
Y4E€HBIX B pa3BUTUE TEHETHKU. MeTonpl TeHeTHKU (THOPUIOIOTUYECKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTUUYeCKui). (OCHOBHBIE TI€HETUYECKUE
noHsTUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMAX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIeIOBaHUsI MPU3HAKOB, YCTaHOBJICHHbIE . Menaenem.
MonoruOpuiHOe CKpeluBaHue. 3aKOH €AuHO-00pasus THOPHUIOB IIEPBOIO
nokosneHud. [IpaBuino qoMuHUpOBaHMs. 3aKOH pacllerieHus: pu3HakoB. ['unoresa
YUCTOTHI raMeT. [1oiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JluruObpuaHoe  CKpenMBaHWE. 3aKOH  HE3aBHUCHUMOTO  HACIICIOBAHMS
npu3HakoB.  [luTOoreHeTMYECKUE  OCHOBBI  JUTHOPUAHOTO  CKpPEIIMBAHUSA.
AHanuzupymouiee ckpeumpanue. Mcnoib30BaHrue aHATU3UPYIOIIETO CKPEIIMBAHMS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHOe HaclenqoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclieJOBaHUIO reHoB. HapylieHue cuernsieHrs reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | eHeTuYeCKue KapThl.
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I'enetuka momna. XpoMOCOMHOE OmpejeneHue mnoia. AyTocOMbl U MOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHASI.
Ponp cpempl B HEHACHENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarmoHHBIN s ¥ BapUAIIMOHHAS KPUBas.
Hopma peakunu npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacneactBenHasi, WM TEeHOTUIIMYECKAs, HW3MEHYMBOCTh. KomOMHaTHBHas
W3MEHYHUBOCTh. Melo3 W TOJIOBOM TPOIleCC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTanimoHHas u3MeHUMBOCTh. Kitaccudukanusi MyTaluii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOM n3menunsoctu H. Y. BaBuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka wenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIOBeKa: TCHECAJIOTHICCKNM, OJIM3HEI[OBBIN, [IMTONCHETUUCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIpEIECIICHUE TE€HOTHUIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAaHHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJE C IMOMOIIBIO
[M[[P-ananu3a. HacnencrtBennoie 3a00ieBaHUs YEJIOBEKA: TEHHBIE OOJE3HH,
00JIE3HU C HACIEJICTBEHHOUN Mpeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TeHepaTuBHble MyTanuu. (CTBOJOBbIE KIETKU. [IpuHUHMBI
3I0pOBOT0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeloBeKa.

JlemoHCcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuiel 1 cxembl: «K MOHOTHOPHUIHOE CKPEITMBAHUE U €T0 IIUTOTeHEeTHYeCKast
OCHOBa», «3aKOH PACUICIJICHUS U €T0 IMTOT€HETUYECKast OCHOBAY, «3aKOH YUCTOTHI
rameT, «/urnbpuanoe ckpemuBanuey, «llutomornyeckue OCHOBBI JUTUOPUIHOTO
CKpeIluBaHusD», «Menosy, «BzanmoaeincTBue aiebHbIX TEHOBY, «I eHeTnueckue
KapThl PACTCHUM, )KUBOTHBIX W 4YeJOBEKa», «l['eHeTnka mnojua», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CLETUIEHHOTO € MOJIoM», «KapHOTUIBI 4elIOBEKA W KUBOTHBIX),
«Bugsl m3meHunBoCcTHY, «MoaudukanmonHas M3MEHUYHMBOCTHY, «HaciemoBanwue
pesyc-daktopay, «I'eHeTruka rpymm KpoBu», «MyTalimoHHasi U3MEHUYUBOCTDY.

O6opynoBaHue: MoJeIu-anIuMKauu  «MOHOTHOPHUIHOE CKPEIIUBAHUEY,
«Henonmuoe nmoMuHupoBaHue», «JlurubpumHoe ckpenuBanue», «llepekpéct
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XPOMOCOMY, MUKPOCKOT 1 MUKpoTipenapat «/[po3odumna» (Hopma, myTanuu Gopmbl
KPBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlabopaTtopHble U NIpakTHYeCKue padoThl:

JlabopatopHasi padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTUOPHUAHOTO U
JUTHOPUHOTO CKPEIIUBAHUS y TPO30(PHIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenne MoaupuKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopatopHast padota Ne 7. «AHanu3 mMyTanuii y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE U aHAIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHKALU.
VYyenne H. 1. BaBuiioBa o ieHTpax mpouCX0KI€HUSI © MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpBI IpOMCXOKAEHUS TOMAlIHUX )KUBOTHBIX. COPT, HOPOAA, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMU. MaccOBbIN U UHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU PAacTEHWH WM KUBOTHBIX. OLEHKa JKCcTepbepa. bim3kopoacTBeHHOE
cKkpeniuBanue — uHOpuauHr. Yucras nuHug. CKpenMBaHUE YUCTBHIX JIMHUM.

['ereposuc, wiu rubpuaHas cuia. HeponcTBeHHOE CKpelyBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycnexu. IcKycCTBEHHBIN MyTareHes3 v Mojy4eHue
MTOJUIIONIOB. [IOCTHKEHUS CETEKIMU PACTEHUI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buorexHonorus kak oTpaciab NpoU3BOACTBA. [ €HHast MHXKEHEPUs. DTalbl
co3manus pekomOuHantHoW JIHK wu Tpancrenneix opranmsmoB. Kietounas
nHxeHepusd. Kinerounsie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUMN.
KiionnpoBanue BBICOKONPOAYKTHUBHBIX  CEJNBCKOXO3SMCTBEHHBIX  OPraHU3MOB.

Okojorudeckue W dTudeckue  mpobrmembl. MO —  reHetmuecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBaHOB.

Tabmumer 1 cxeMbl: kKapta «LIeHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «Otnanéunas rudbpuauzanus», «Padotel akanemuka M. @. MBanosay,
«lomumnongus», «OObEKTHl OuOTEexHONOTUNW», «KieTouHble KyJIbTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISDKU TJI0I0B M KOPHETUIOAOB TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.

JlaGopaTopHble 1 NIpaKTH4YecKue padoThbl:
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Oxckypeust «OCHOBHBIE METOABI U JOCTHKEHHUS CEJIEKIMU PACTEHUM W
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIHIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATEBHBIM  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpAaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIMOHHAS OMOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpUH. ODBOIIOLMOHHAS
Teopusi U €€ MecTo B OHOJOrHH. BiusHue 3BOJIOMUMOHHON TEOpUM HA pPa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BONIIONUU. [lall€OHTONOrMYECKHE: TOCIEI0BATENBHOCTh
MOSIBJICHUS BHJIOB B TMaJICOHTOJIOTMUECKOW JIETOMHUCH, TMEPEXOJIHbIE (HOPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3auyusi SMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXMMHUUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonnonHas Teopus Y. [apBuna. IIpeanochulkM BO3HUKHOBEHHUS
JapBUHU3MA. JIBWDKyIIME CHIJIBI DBOJIIOLMM BHUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeeSEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunterndeckas teopus 3Bosmonuu (CTD) u e€ 0CHOBHBIC TOJI0KECHUS.

MuxkposBostorus. [Tonmynsiuys kak eIMHUIA BUIA U SBOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTallmOHHBIN
mpoiiecc ¥ KOMOMHATUBHAsT W3MEHYMBOCTH. [lOmMynsiMOHHBIE BOJHBI U Jpeid
reHoB. V301Ut 1 MUATpalus.

EcrectBennbiit orbop — Hampamisiomui ¢daktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bojtouuu. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl M UIUO-aTaNTAIIHH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BHUJ1000pa30BaHus: Treorpaduueckoe, IKOJI0THIECKoe.

Makposposorusa. Dopmbl  3BosOIUU:  GuUIEeTHYECKas, JUBEPTreHTHas,
KOHBEpIreHTHas1, mapasuiesbHas. HeoOpaTtuMocTh HBOTIOIUH.

[Ipoucxoxaenre OT HeCNeUHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAs paudaliysl.
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JleMmoHCTpauuu:

[Hoprpetsi: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnuupl u cxembl: «PazButre oprannueckoro Mupa Ha 3emiie», «3apoIbIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «DPopmbl  OOppOBI 32
cyliecTBoBaHHEe», «EcTecTBeHHBI 0TOOPY, «MHOro0oOpasre COpTOB PacTeHUN»,
«MHoroobpasue  mopon  KHUBOTHbIX»,  «llomymsmum»,  «MyTtanuoHHas
U3MEHYUBOCTB», «ApoMopdo3sl», «Wanoamantanun», «O0Imas aereHepaus»,
«/IBmKkymue cuibl 3Boironun», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnocobIeHHOCT, OPraHU3MOBY,
«I"eorpadruueckoe BU1000pa30BaHUE», « IKOJIOTHUECKOE BUI00OPA30BAHUE.

O0opynoBaHHe: KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMU THUIAMH OKpACKH,
Ha0Op MJIOAOB M ceMsiH, KosuleKiusi «[IpuMepsl 3alIMTHBIX MPHUCIOCOOJIEHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABJICHUS SBOJIOLUUNY», 00bEMHAS MOJEINb
«CTpoeHue TOTOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, Kowiekius «DopmMbl CcoxpaHHOCTU
HUCKONAEMBbIX JKMBOTHBIX M pacTeHUul», wmonaenb ammmkanus «llepekpécr
XPOMOCOM», BIIa&XKHBIE ITpenapaThl «Pa3Butue HacekoMoroy, «Pa3BuTue Iarymkmy,
MuKkpormnpenapar «J[pozoduna» (Hopma, MyTaiuu GopMbl KPbLUILEB U OKPACKHU TeEIa).

JlabGopaTopHble 1 NpaKkTHYecKue padoThbl:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB MO MOPQPOIOTHUUECKOMY
KPUTEPHUIO».

JlabopaTopnast pabota Ne 2. «Onmcanue npucrocoOJIeHHOCTH OpTaHu3Ma U e
OTHOCHUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HnkHOBeHHe U pa3BUTHE KU3HU Ha 3emue.

JloHaydHbI€ NPEACTABICHUS O 3apOKACHUM >KU3HUA. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuOoreHe3 M MNaHCIepMus. XUMUYEcKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BOIOIMHU. HavanbHble dTamnsl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IIPOTOKJIETKH. lIepBble KIETKM M HMX 3BOJIIOLIHS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emue mo spam U nepuojaM. Karapxen. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa u €€ mepuoAbl: KEMOPHICKUH,
OPIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Meso3oiickass 3pa U €€ mNepuoAbl: TPUACOBBIA, IOPCKUNM, MEJIOBOM.

KaliHo3oiickas 2pa W €€ TMepuojbl: TMAJCOrCHOBBIM, HEOTE€HOBBIN,
AHTPOIIOT€HOBBIM.
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XapakTepucTuKa KJIMMara U reoJIOrMY4ecKux mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOIMU PACTUTEILHOTO M KMBOTHOIO MHpa. ApomMop]o3bl y pacTeHUH u
KUBOTHBIX. [I0osiBJIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOrO0 MHpa KaK OTpaKeHHE H>BotoUUUd. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBoJIoLHs YesioBeKa. AHTPOIIOJIOTHS KaK Hayka. PazButue npencraBiieHuld o
IPOUCXOXKJIEHUH YeJoBeKa. Meroasl H3ydeHHs aHTpororenesa. (CxoacrBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBroxyimue cuibl ((pakTopsl) anTpornorenesa. HaciencrsenHast U3MEHUMBOCTD
U ecTecTBeHHbIM 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, WU3TOTOBJIICHHE OPYIUN
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
ymeneli, YenoBek npsaMoxondammii, YenoBek HeaHAEpTanbCKuM, YemoBek
pasymHblid. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM rOJOBHOIO MO3ra, 00pa3 )KU3HH, OpYAUSI.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioWjHas  (PKBaTOpUaJibHasi),  MOHTOJIOMHAS
(a3maTcko-aMepukaHcKasi).  YepTbl  NPUCHOCOOJIEHHOCTH  IpeICTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSAM CyIIECTBOBaHUA. EIHMHCTBO 4YeIOBEUECKHX pac.
Kputuka pacuszma.

JlemoHCcTpanuu:

IToptpetsl: ®@. Penu, JI. Ilactep, A. N. Onmapun, C. Mumnnep, I'. FOpu, Y.
JapBuH.

Tabmmiel U cxeMbl: «Bo3unkHoBeHne CoaHEeUYHOH cHucTeMbl», «Pa3BuTHE
opraHudyeckoro  mupa», «PacturenpbHas  kietka», <«KuBOTHasg  KJETKay,
«IIpokapuoTnueckas kierka», «CoBpeMEHHas CHCTEMa OPraHMYECKOrO0 MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa MU YEIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YENOBEKa», «llpeBHenmmue moam», «pesHue moam», «llepBbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6GopynoBanue:  mysku — «lIpoucxoxaenue — 4denmoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepPTallblla, KPOMaHBOHIIA), CJENKU WU
M300pKEHHUSI KAMEHHBIX OpYIUH MEepBOOBITHOTO YesioBeKa (KaMHHU-YOMIEpHI,
pyOuna, ckpebna), TEOXpOHOJOTHYecKas Tabnuia, KoJeKuus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaembix OCTaTKOB PacTEHUU U
YKUBOTHBIX B KOJIJIEKITUSIX).
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DKCKypcHsl «IBOJIOLHS OPraHUYEeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

DKOJIOTHSI KaK HayKa. 3ajayi U pa3Jeiibl IKOJIOTruU. MeTombl KOJIOTHYECKUX
MCCJIEOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHHs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Okosnoruueckue ¢akropbl. Krnaccuduxamus skosornyeckux (akTopoB:
abuoTHueckue, OMOTMYECKHUE M AaHTPOIOTEHHBbIE. JlelcTBHE HSKOJIOTMUYECKHUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AbGuoTtnueckue (hakTOphl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHu3MOB K  JICUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonornyeckne puTMsl.

buotnueckue pakTopsl. Buabl OMOTHYECKHUX B3aMMOJIEHCTBHI: KOHKYPEHIIHS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmel. Ilapasutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCATU3M, HEUTpaIu3M.
3HaueHHe OMOTMYECKHUX B3aMMOJACHCTBUU [JIs1 CYIIECTBOBAaHUS OPraHMW3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH momysiuud. (OCHOBHBIE IOKa3aTEIH
NOMYJISILMNA: YHMCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, IPHUPOCT,
MuUrpanys. J[mHaMyuKa 4uCI€HHOCTH MOIYJISILUN U €€ perysiusl.

JlemoHCTpauuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxembl: Kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU UHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdosorudaeckue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB
KOJIEYCa».

[Ipaktuueckas padota Ne 2. «I[1oacuér mIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
paCTEHUIN.

Tema 4. CooGuiecTBa U IKOJIOrHYeCKHE CHCTEMBI.

CooOuiecTBo opraHu3MoB — OuorneHo3. CTpyKTypel OHMOIIEHO3a: BHJOBas,
MpPOCTpaHCTBEHHAasA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouorneHo3e.
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DKOJIOTUUECKHEe CHUCTeMbl (d9KocucteMbl). [loHstne 00 »KkocuctemMe u
ouoreornieHo3e. @OYHKIIMOHAIbHBIE KOMIIOHEHTBI HJKOCHUCTEMBI: MPOJYIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHHU d3KocucTeMbl. [Iuessie nenu u cetu. OCHOBHBIE
MOKa3aTeMn 3KOCHUCTEMBI: OnoMacca, MPOAYKIHS. OKOJIOTHYECKHE MHPaMUIBL:
OPOAYKIIMM, YHUCICHHOCTH, OmomMacchl. (CBOWCTBAa 3KOCHUCTEM: YCTOWYUBOCTb,
camoperyJsinus, pa3sutue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMa XBOMHOTO
VI IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe n Xx034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop ycTOMYMBOCTH »dKocucTeM. CoXpaHeHHe
OMOJIOTMYECKOTO pazHOOOpa3us Ha 3emle.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panulibl, coctaB U CTpyKTypa
ouoceprr. JKuoe BemectBo u ero ¢yHkiuu. OcoObeHHOCTH Ouocdepbl Kak
rI100aIbHOM JKOCHCTeMBI. J[MHamuueckoe paBHOBecue U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTsl BemecTB 1 OMOreOXMMUYECKHE LUKIIbI AJIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIE U3MEHEHUs B Onocdepe.
['1o6anbHbIE 3KOJOTUYECKHE TPOOIIEMBI.

Cocy1iecTBoBaHE NPUPOIbI U yenoBeuecTBa. CoxpaHeHne OnopazHooOpazus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIpaBICHUS
MPUPOIHBIMU PECYPCaMU U WX UCTOJb30BaHKE. JloCTKeHUsT OMOJIOTHH U OXpaHa
TIPUPOJIBIL.

JlemoHCTpaumu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmunpl u cxemsl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmectBay, «llemn mnuTanusy, «IKONOTHYECKas TTUPAMUIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecan, «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
aHTPOIOTEHHbIE BO3ICHCTBUS HA TPUPOAY», «BakHelIne UCTOYHUKHY 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BO/I», «[louBa — BakHEMWIass cocTaBisitonias Onocqepo»,
«®Daktopel  merpamanud  mouB»,  «llapHukoBwii  3ddexT»,  «DakTOpbHI
paaroaKTUBHOIO 3arpsisHeHust Ouocdepr», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouocdepe», «O30HOBBIM dSKpaH OHOCPHEpPH»,
«KpyroBopot yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».
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ObopynoBanue: Mopenb-anIuMKanug «TUnuuHbie OMOLIEHO3b», TepOapuii
«PacTtutenpHbIe cO00MmEcTBay, Koyekun «buoreHos3y, «Bpenurenu BaxkxHEHIIIX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu U KOJJIEKIIMA PACTEHUHN U )KUBOTHBIX,
MPUHAJICKAIIUE K PA3HBIM SKOJIOTMYECKUM TpyIaM OJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHAEMBIX BHJIOB pAacTCHUU U
YKUBOTHBIX.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBLI 11O
bMOJIOTMN HA  BA30OBOM  VPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COO, ycraHaBauBaKTCs TpeOOBaHHUA K pe3yibTaTam
OCBOCHHUS OOy4YaloIMMHUCA TporpaMM CpeaHero oOmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOECHUS mpeaMera «buonorusp»
BBIJICJICHBI CIISYIONINE COCTABIISAIOIINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUHCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACICHUI0, HaJW4Me MOTHUBAIlMU K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKJECHHM JIUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYCCKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JESITEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, NPUCYLIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYUE HSKOJOTMYECKOro IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3YJIbTAThl OCBOCHUS Ipeamera «buonorus» IOCTUTarTCS B
CIUHCTBE YYCOHOM M BOCHHUTATEIBHON JEATEILHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CIHOCOOCTBYIOT IIpolleccaM CaMOIO3HAHUS, CAaMOBOCIIMUTAHHUS M
CaMOpa3BUTHUs, PA3BUTHS BHYTPEHHEW TMO3UIMHA JIMYHOCTH, NATPHUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOUIEHUSI K KyJIbTYPHOMY HACIEIUI0 U
TPpaAUuLMSAM MHOTOHAIMOHAIBLHOrO Haponaa Poccuiickor dDepepanuu, npupone u
OKpYKaroUIen cpelie.

JImdHOCTHBIE pE3yJabTaThl OCBOCHHS yueOHOro mpeamera «buomorusy»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WLMEN JIMYHOCTHU, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaAUIIMOHHBIM IICHHOCTSM POCCHMCKOIO OOIECTBa, pacIIupeHHe >KU3HESHHOTO
ONBITA U OMbITA ACATEIBHOCTH B MPOIECCE PEeATU3alMd OCHOBHBIX HAITPaBJICHUMN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIMTAHNS
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c(OPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIMU 00YYArOIIeTrocsl KaKk aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M 00I3aHHOCTEH, yBaKEHUE 3aKOHA
Y IPABONOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHHMH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMIO 10 OTHOUIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINIOJHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCIEAOBATEIbCKUX 3a/ad, YBaXXUTEIBHOTO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB MpHU OOCYXJEHUHU CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOT0 COACPKaHUS;

TOTOBHOCTbH K TYMAaHUTAaPHOU U BOJIOHTEPCKOM 1EATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH POCCUMUCKON IpayKJaHCKOW UICHTUYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH niepen PoauHoil, roproctu
3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK M KYJBTYpPYy, NPOLLIOE U HACTOAIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIMIO U MaMSITHUKAM IPUPOJIBI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIaJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHEe OWOJOTMM, TOHMMAaHWS 3HAYEHUA OWOJIOTMM B TMO3HAHUU 3aKOHOB
NPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00ILIECTBA;

ujeiHas yO0exJIEHHOCTb, TOTOBHOCTh K CIy)XeHHMIO M 3amure OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

OCO3HaHUe IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUUYECKOTO MMOBEACHMS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEUICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAaHUE JMYHOTO BKJIaJa B IMOCTPOCHHE YCTOMYMBOTO OYIYyLIETro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POAUTENSM, CO3JaHUI0 CEMbHU HA OCHOBE
OCO3HAHHOIO TIPUHATHS LIEHHOCTENM CEMEWHOM JKM3HU B COOTBETCTBUHM C
TpaguuusaMu HapooB Poccuu;
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4) 3¢TeTHYECKOT0 BOCIIMTAHHA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAS ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHMMAaHUE dMOLMOHAIBHOTO BO3IECUCTBHS KUBOWU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM TUIHOCTH;

5) ¢usnyeckoro BocnuTaHHuA, GOPMHUPOBAHHUS KYJIbTYPbI 310POBbsl H
IMOIUOHAIBLHOTO 0JIATONOTYYHS:

NOHUMAaHUE U peau3alus 3[0pOBOTo 1 6e30macHoro oopasa >Ku3Hu (310pOBOE
MUTaHue, COOII0ICHNE TUTUEHUYECKHUX MPABUII U HOPM, COAJTaHCUPOBAHHBIN PEKUM
3aHATHI W OTAbIXa, peryjsipHas (Qu3nyueckas aKTHBHOCTb), OEpexXHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

NOHUMAaHUE IIEHHOCTH TPAaBWJI WHJIUBUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE TOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIUCK (YHMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HAaHUE IIEHHOCTH MAacCTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K AKTMBHOM JEATEIIBHOCTA TEXHOJOTMYECKOM W COLMAJIbHOMU
HAIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEIHHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

WHTEpPEC K PAa3IMYHBIM cdepaM NpodecCHOHATBLHON NeaTeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymed mnpodeccun W peaTu30BbIBAThH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIHTAHNS

AKOJIOTUYECKH 1EIeCO00pa3HOE OTHOIICHHE K MPUPO/IE KaK MCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIlIECTBOBAHUSI;

MOBBIIICHUE YPOBHS OJKOJOTUYECKOW KyJIbTYPBI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB MW OICHKA MWX BO3MOXKHBIX IIOCJICACTBUN IS
OKPYKAIOIIEN CPELBI;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa AKOJOTHMYECKHUX MPOoOJIeM W TMyTed HX
peIIeHNS;

CIIOCOOHOCTH MCIIOJIH30BATh MPUOOPETaEMbIE PU U3yUYCHUH OMOJIOTUY 3HAHUS
U yMEHUS TpU  pEHIeHHUH TpodsieM, CBS3aHHBIX C  palMOHAIbHBIM
NpPUPOAOINOIb30BaHUEeM  (COOJIIOJIEHHEe  TpaBWi  MOBEIEHUS B  MPUPOJE,
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HANpaBJICHHBIX HA COXPAaHECHHE DPABHOBECHS B DKOCUCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOIIEH NPUPOIHON
cpele, YMEHHE MPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJIOTHYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYUE PA3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MIPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUYECKOU
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YUTATEIILCKOW KYyJIbTYpbl KaK CpEACTBa
B3aUMOJECHUCTBUSA MEXY JIFOJbMU Y MMO3HAHUS MUPA;

MOHMMaHUEe chernudUKA OUOJIOTMM KaK HayKH, OCO3HaHUS €€ poju B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIILJICHUS, CO3/IaHUM 1E€JIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKa U
oOIecTBa, B TO3HAHMHM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHUuU MpodiieM
COXpaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OHOJIOTMM [JIi COBPEMEHHOUW IMBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaThb PECypCHble  MPOOJIeMBbl  Pa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIXO/A U3 TI00aTBHBIX YKOJIOTUYECKUX MPOOJIeM U
obecrieueHusT  mepexoja K  yCTOMYMBOMY  Pa3BUTUIO,  PAlMOHAIBHOMY
WCIIOJIB30BaHUIO TIPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKUX 3HAHUW B IEJAX
MOBBIIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM T'PaMOTHOCTU oOydarouiuxcs, GopmMupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

[NOHMMAaHHE CYIIHOCTH METOAOB ITO3HAHUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOIb30BaTh TOJydaeMble 3HAHUS IS aHaiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUPa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUS HAa OCHOBE HAay4dHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;
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CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS I
pelIeHus IPOOJIEM B peallbHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTH HAyYHOH MeATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIFHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HCIPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTHBHOMY ITOJYYCHHIO HOBBIX 3HAHUH IO OWOJIOTHHU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPCOHOCTSAMH.

METANIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHUSI ydueOHOoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYUMbIC Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIINXCS
MEXKIMCIMIUITMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTPAXKAIOIINE
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHpa U ChHenuduKy METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUs, SIBJIICHUE, MPOIlecC,
CUCTEMa, Hay4dHbIN (haKT, MPUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeI0BaHNE, HAOJIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAIIbHBIE
yueOHbIe JeHCTBUSL (MO3HABATE/IbHBIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIC),
obecneunBaroniye GopMUpoBaHue PYHKIIMOHAIBHOM IPaMOTHOCTH M COLIMAILHOM
KOMIIETCHIIUM ~ OOYYarOMIMXCS, CHOCOOHOCTh OOYyYarolmuxcsi  HCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSL U YHUBEPCAJIbHbBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MertanpenMeTHbIe pe3yJbTaThbl OCBOCHHUS MPOTPaMMbl CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBEPCATbHBIMHU y4eOHBIMU NMO3HABATEJIbLHBIMH
AEUCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHUe AeiCTBUS:

CaMOCTOATENbHO  (OPMYJIHMPOBATh W aAKTyaJIM3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUUECKOTO MHBIILICHUS
(aHanuza, CUHTE3a, CPaBHEHMUSI, KJaccu(uKaiu, 0000IIeH s ), pACKPBIBATH CMBICT
OMONOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3M C IPYTUMH MTOHSTHUSIMH );

OTpeNeNIATh LEJU JACATEeNbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

MCIIOJIH30BaTh OMOJIOTUYECKHUE TTOHATHUS TSl OOBsICHEHUST (DAKTOB U SIBICHUIMA
YKABOW MPUPOJBI;
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CTPOUTH JIOTMYECKHUE pACCYX ACHHUS (MHIYKTHUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

PUMEHSTh CXEMHO-MOJIETIbHBIE CPEACTBA JIJIs MPEJCTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOILIEHUWHA B U3y4YaeMbIX OHMOJOTUYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUHI PA3HOTO POJA, BBIIBICHHBIX B Pa3IWYHBIX HH(GOPMALMOHHBIX
UCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEeMbl C Y4ETOM aHAlIM3a MMEIOIIUXCS
MaTepHabHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSTEIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN AESITENbHOCTH;

KOOPJMHHUPOBATH U BHITIOJTHATH pa0b0OTy B YCIOBHUSAX PEATBHOTO, BUPTYaJTIbHOTO
¥ KOMOWHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIUICHUE MTPU PEIICHNUHN )KU3HEHHBIX TTPOOIIEM.

2) 06a30BbIe HCCIEI0BATEILCKIE NeCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATENBCKON W MPOSKTHOW JIEATEIHHOCTH,
HaBBIKAMHM  pa3penieHusi MnpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCIIOJb30BaTh pa3jMuHble BUABI JEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HaHWSA, €ro HWHTEPIpEeTalNH, MPEoOpa3OBaHUIO M TMPUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX M COITMAIBHBIX TPOEKTOB;

(dbopMupOBaTH HAYYHBINM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb W (HopMyIupoBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JESITEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTpPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TOJYYCHHBbIE B XOJE€ pELIEHUS 3a7auyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYalldsM, OLICHHBaTh NPUOOPETEHHBIA OIIBIT;

OCYILECTBIISATh II€JICHANIPABICHHBIA MOKMCK MepeHoca CPEeACTB U CHocoO0B
NeicTBUS B IPO(ECCHOHATIBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KHU3HEICATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTell;
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BBIJIBUTATh HOBBIC WJEW, NPEIJIaraTh OPUTHHAIBHBIE MOAXOABl U PEIICHHS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) padora ¢ undopmanmueii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHKAX MH(MOpMaIuu (TEKCTe yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax daHHBIX, B VIHTepHETE), aHAIM3UpPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/cTaBICHUS, KPUTUUECKU OLEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(bopMyIHpOBaTh 3alpPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TOUCKE U
otbope Ouosorndeckor mHOpMaIi, HEOOXOAUMOM JJI BBIOJHEHUS YYCOHBIX
3ajad;

NpHOOpeTaTh OIBIT HCIOJB30BaHUSA WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBAThH KYJIbTYPYy aKTUBHOTO HCIIOJIb30BAHUS PA3TUIHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMAaJbHYI0  (OpMy  TMpeaCcTaBICHUS
Onoornyeckor HHpopMalnu (CXxemsl, rpaduKu, TUarpaMmMbl, TAOJIUIbL, PUCYHKH U
Apyroe);

UCIOJb30BaTh HAy4yHBIH SA3BIK B KayecTBe CpeACTBa Mpu paboTe cC
Ouonornueckod uHGMOpMaLMeNd: NPUMEHATh XUMHUYECKHE, (U3NYECKUEe U
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI, (opmyibl, abOpeBuaTypy, HOMEHKIATYpY,
UCTIONIb30BaTh W NPE0Opa3oBbIBATh  3HAKOBO-CHMBOJUYECKHE  CpPEACTBA
HaTrJISITHOCTH;

BJIQJ€Th  HABBIKAMH  paclo3HaBaHWA HW  3allUTHl  WHOOpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBgi1aieHHe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH J1eHCTBUSIMM:

1) oGmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cepax KU3HH, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHM MO CYIIECTBY O0OCYXJIaeMoOil TeMbl (YMEHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeiaracMon
3aJa4M, YIYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIIUN APYTUX YUYaCTHUKOB
JIAajiora Uin TUCKYCCUH);

pacrno3HaBaTh HEBepOaJbHbIE CpEACTBAa OOLICHMs, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJAJIETh Pa3IMYHBIMHU CHOCOOaMU OOINEHWS W B3aUMOJCHCTBUS, NMMOHHUMATH
HaMEPEHUs JPYTUX JIOJICH, MPOSIBIATH YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS;
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pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMECTHAasl 1eATETbHOCTh:

NOHUMATh W HCHOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAIbHOU
pabOThI IPH PEIICHUH OUOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PELICHUHU YUeOHOH 3a1a4u;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUII C Y4ETOM O0OLIUX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh IL€IM COBMECTHOW  JEATEIIbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh NEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTAaBIATh IUIAH JACHCTBHIA,
pacupenensaTh poiad € YYETOM MHEHMH YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KayKJOr0 y4aCTHUKA KOMaH/Ibl B 001U
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE ITPOEKTHI, OLICHWBATh HWJIEU C IO3ULHN HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISTh TO3UTHUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATHBHBIM.

OByaieHHe YHUBEPCAJIbHBIMH PeryJIsiTHBHBIMHU 1CHCTBUAMM:

1) camoopraHu3zanusi:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JJi1 BBIABICHUS MpOOJeM M HX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHUSX M IOCTYIIKax MO OTHOUIEHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIISTh MO3HABATENIbHYIO JAESITEIbHOCTb, BBISBISAThH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJla4yu B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PELICHUS MPOOIEMBI ¢ YIETOM UMEIOILINXCSI
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MTPEATIOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuMpsTh paMKH y4eOHOro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JieNiaTh OCO3HAaHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pELIEHHUE;

OLIEHUBATh MPUOOPETEHHBII OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMIMPOKOW 3SPYIuLIMU B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3OBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCHTh KOPPEKTHBHI B JCSATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BIQJICTh ~ HaBbIKAMHM  I[IO3HABATEIBHONH  pedieKCMM  KaKk  OCO3HAHUS
COBEPILIAEMBIX JICHCTBUH M MBICIHMTEIBHBIX IIPOIIECCOB, WX pE3YJIbTaTOB U
OCHOBAHMH, MCIOJIH30BaTh MPHEMBI PEQUICKCHH IS OICHKH CHUTYaIlMH, BBIOOpa
BEPHOT'O PEIICHUS;

yMETh OIICHUBaTh PUCKA W CBOCBPEMCHHO NPUHHMATH PELICHHUS IO HX
CHUKCHUIO;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTHX IIPH aHAIU3e pe3yJbTaToB
JeSITETTHHOCTH;

3) npuHsATHE CE0ST M APYTHX:

NIPUHUMATH CeOs1, TOHUMAasi CBOM HEJIOCTATKHU M JJOCTOWHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBHI JPYTHX TIpH aHalu3e pPe3ysIbTaToB
JeSITETTHHOCTH;

IpHU3HABaTh CBOE MPaBO U MPABO JPYTUX HA ONIHOKH;

pa3BHBaTh CIOCOOHOCTH IIOHUMATh MUP C TIO3UIIMH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIbTATDI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouojorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue st yaeOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAIIMU U
npeoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4E€OHBIX CUTYyalUsX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouonorueid. B mporpamme mnpenMerHbie
pe3yabTaThl MPEICTaBICHbI 10 TOaM 00yUYeHHUS.

[IpenmeTHble pe3ynabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 10
Klacce NOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHPOBO33PEHHMS, O BKJIAJE POCCUICKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMHU, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE pACKpPbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BEIIECTB U MPEBpAIICHUE SHEPTHUHN),
romMeocras (CaMOperyJisilivsi), ypOBHEBasi OpraHU3alMs JKUBBIX  CHCTEM,
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CaMOBOCIPOU3BEACHHE (PEMPOTYKLIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE H3j1araTh OMOJOrMYecKue Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouomoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MIPOUCXOXKIEHUS KyIbTypHbIX pacTeHuii H. 1. BaBuiosa), onpenensite rpaHUIIbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIaMH HAyYHOT'O MO3HAHUS B OMOJIOTMH: HAOMIOAEHUE U
ONMCAHHWE YKUBBIX CHUCTEM, NPOLECCOB U SIBICHUI, OpraHu3alus U MpPOBEACHHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIJIBIDKEHHE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTU
MEXy HCCIAEAYEMbIMH BEJIUYUHAMU, OOBSICHEHHE IIOJIyYEHHBIX pPE3YyJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MMOHATHUNA, TEOPUN U 3aKOHOB, YMEHHUE JI€NaTh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE MIPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IMPEBPALICHUS dHEPIUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO Ppa3BUTHA  OpraHu3Ma
(oHTOTCHE3);

YMEHHUE NPUMEHSTh MOJyYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
XKU3HH C 1eJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3JI0POBbS M 3/10POBbS
OKpPYXAaIOIUX JII0JIeH, COOJII0IEHUS] HOPM I'PaMOTHOTO TTOBEACHUS B OKPYKaroIen
OPUPOJIHON cpene, MOHMMaHue HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTUIKEHHN
COBPEMEHHOM Oouo0run U OMOTEXHOJIOT U VIS palMOHAIILHOTO
MPUPOIONOIB30BAHUS;

YMEHUE pelllaTh »JIEMEHTApHbIE TIE€HETUYECKHE 3aJauyd Ha MOHO- H
TUTHOPUIHOE CKpEUIMBAaHHUE, CIEIUIEHHOE HACJIeIOBAHUE, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpeIcKa3aHUsl HACJIeJOBaHUs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTUYecKHe padoThl, COOII0IAThH
npaBuia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHYECKH OLEHUBATh M HHTEPIPETUPOBATH HUH(MOPMAIIUIO
OMOJIOTMUECKOT0  COJAEpKaHMs, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), 3TUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEOBAaHUNA B OHOJIOTHUH,
MeIUIHE, OMOTEXHOJIOTUH;
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YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111ast 6MOJIOrMYecKYI0 UH(POPMALMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUSI yueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJ€ POCCHUICKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (YHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKPBIBaTh COJEPIKaHNE OMOJIOTHUESCKIX TEPMUHOB U TIOHSTHIA: BU]I,
NonyJsiluus, TeHO(OHMA, 3BOJIOLMS, ABWXKYIIME CHIIbI ((AaKTOPhI) 3BOJIOLHH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PAKTOPHI,
DKOCUCTEMA, MPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTbl, IENU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE U3JaraTb OHOJOTHYECKHE TEOpUH (IPBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHusi riaBHBIX HaIlpaBJICHUN U
nyteit ’Bomonuun A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepnanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

yYMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHUS B OMOJIOTHHU: HAOMIOACHNUE U
OTMCAHKE YKUBBIX CHCTEM, TPOIIECCOB W SIBICHHWM, OpPraHW3aIis W IMPOBEACHHEC
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJIBHIKEHHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTU
MEXIY HWCCIEAYyeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOIYYEHHBIX PE3YJIbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MMOHSATHNA, TEOPUN U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIBI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIICCTBEHHBIC TPU3HAKA CTPOCHUS OHOJIOTHYCCKUX
OOBEKTOB: BHUJIOB, TMOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIEHO30B M  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpPraHMW3MOB, JIEHCTBUS OSKOJOTHYECKHX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BCIIECTB W TIOTOKA DHEPIMH B DKOCHCTEMAaX, AHTPOIOTCHHBIX WM3MEHEHUU B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTCOXUMHUYECKHUX
IIUKJIOB B OMocdepe;

yMEHUE MPUMEHSATH TOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTHMYECKHX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATUS NPAKTUYECKUX PELICHUHA B MOBCEIHEBHOU
KU3HU C LIeJbl0 oOecredeHus: 0e30MacHOCTH CBOETO 3J0pOBbS U 370POBbSA
OKPYXAaIOIIUX JIF0/IeH, COOJII0IEHHS] HOPM TPaMOTHOTO MOBEJICHUS B OKpYKarouen
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IPUPOJIHON cpene, MOHMMAaHUE HEOOXOJMMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOJIOTUH JIJIs1 pAlIMOHATILHOTO TIPUPOI0TIOIH30BaAHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 3a7aud, COCTABIIATH CXEMBI
MEepEeHOCca BEIIECTB U DHEPTUH B IKOCUCTEMaX (LIETH MUTaHUSA);

YMEHHUE BBINOJIHATh JIA0OpATOpPHBIE M MPaKTHUYECKHe paboThl, COOJI0IAThH
IpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETHUPOBATH HWHGOPMAIIUIO
OMOJIOTMYECKOTO  COJEpKaHMs, BKIIOYAIOUIYI0 IICEBJAOHAy4YHbIE 3HAaHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OpMAIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  IJ00OadbHBIE  DJKOJOTHYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHUE CcO03/1aBaTh COOCTBEHHbIE MNHCbMEHHBIE W YCTHBIE COOOILEHHS,
000011as1 OMOJIOTUYECKYI0 MH(DOPMAILIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ugpoBbie
Ne ni/m P Konrtpoasubie | Ilpakrnuyeckue (mucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
bu6mmoteka IIOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
POII
bubnuorexa [JOK
2 JKuBble cucTeMbl U MX OpraHu3alus 1 https://m.edsoo.ru/7f41c292
POII
bubnuorexa [JOK
3 XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
POII
bu6nmmoteka [IOK
4 KnzaenesaTenbHOCTb KIETKH 6 https://m.edsoo.ru/7f41¢c292
POIII
Pa3zmHOXEeHME 1 MHIUBUIYATbHOE Pa3BUTHE bubmorexa HOK
5 AHBHAY p 5 1 https://m.edsoo.ru/7f41c292
OpPraHHU3MOB POII
HacnenctBeHHOCTh M K3BMEHUYHUBOCTD bubsmorexa HOK
6 A 8 15 https://m.edsoo.ru/7f41c292

OpraHU3MOB

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

Cenexius opraan3MoB. OCHOBBI Brbmmorexa [JOK
7 5 L op ’ 3 https://m.edso0.ru/7f41c292
HNOTCXHOJIOI'NHU PQH_[
bubnnorexa [JOK
8 PezepBHOE Bpems 1 https://m.edsoo.ru/7f41c292
POII
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nugpoBbIie
Ne ii/m P Kontposnbubie | IlpakTudeckue (mucpp )
NMPOrpaMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 DBOJIOLMOHHAS OMOJIOT U 9 1 https://m.edsoo.ru/7f41cc74
POIII
Bo3HHKHOBEHHE U Pa3BUTHUE KU3HU HA bubmorexa [IOK
2 3 P 9 0.5 https://m.edsoo.ru/7f41lcc74
eMJie POIII
bubmuorexa [JOK
3 Opranu3Mbl 1 OKpYy’KaroIias cpenia 5 1 https://m.edsoo.ru/7f41cc74
POIII
bubmuorexa [JOK
4 Coo01mecTBa 1 9KOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
POIII
bu6mmorexa [IOK
5 PeszepBHOE Bpems 2 2 https://m.edsoo.ru/7f41cc74
POIII
BIIEE KOJIMUECTBO YACOB I1
OBl O CTBO YACOBIIO 34 p 55

I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* buonorwus, 11 kmacc/ [Taceunuk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue
/Tlon pen. ITaceunnka B.B., Akiinoneproe obmectBo «M3marenbcTBo

«HpOCBeHICHI/Ie»

METOIUYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJIA

O6mras 6uonorusi. ba3zoserit ypoens. 10-11 kimacc. Metoanueckoe mocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCBI CETHU

HUHTEPHET

bubmunorexa IIOK https://m.edsoo.ru/

« https://resh.edu.ru/

« http://school-collection.edu.ru/

« https://drofa-ventana.ru/catalog/predmet-biologiya umk-liniya-umk-v-v-
pasechnika-biologiya-5-9/?DOWNLOAD=Y.

« https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-bioloqii/
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