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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHErO
obmero o6pasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnernuuke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI U 0OCCIICUCHUH
CYILIECTBOBAHMSI YEJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeTuu OOYYEHHWs, BOCHHUTAHUS W PA3BUTHA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleieHue Mo pasjeinaM H  TeMmam,
PEKOMEHTyeMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYEOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30oBaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nmporpaMmMe mo OHONIOTMH TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOYYalOIMIMXCSA 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no Ouonorun (10—11 kmaccel, 60a30BbIil YPOBEHB) peaan3oBaH
MPUHITMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PCHHS,  I[EHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIIJICHUS, MPECTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKalolled MPUPOIHOU cpene.
[ToaTOMy Hapsimy ¢ u3ydeHueMm OOIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpaMMe IO OHWOJIOTHH YACICHO BHUMAaHUE HMCIOJIb30BAHHIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHUS TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
[EJIeCO00pa3HOro0 TMOBEACHUS B OKpY)KAIOIIEW NPUPOTHOM cpene, aHamu3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HANPaBIEHHOCTH
yueOHoro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonorus Ha ypoBHE cpenHero o0OIero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCJIOBHSI  JUIS:  TIO3HAHUST  3aKOHOB  JKMBOM  MPUPOJbI,  (OPMHUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro obpasa
YKU3HH, SKOJOTUYECKOTO MBILICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUANM3ALMU
oOyuaronuxcs. M3ydyenne Ononoruu odecnednBaeT yciaoBHs sl (GOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W  HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPEICTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIe MOJOXKEHUS O NpeIHA3HAYEHHHM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENETICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COAEp>KaHUs, MPEACTaBICHHOr0 B MporpaMMe 1o
OMOJIOTHH.

Ot60op coxepxkanusa yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIuecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphI, ONPEACISIONIME aJIeKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CITy>KaT OCHOBOM JIJIsi POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHU3al[uu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOW OpraHu3anuu u
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUIUE COAEPKATENbHbIE TMHUU: «bronorus kak Hayka. MeTonabl
Hay4yHOro mo3HaHus», «Kietka kak Ouonoruyeckas cucrema», «OpraHu3zM Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTuxenue 1enu u3ydeHus ydeOHoro npenMera «buosorus» Ha 6a30BOM
YpPOBHE 00€CTIEUMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIyKalluX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
MeTOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3Uh M OCOOEHHOCTSX YKHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allMH, BBIJAIOIIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS MO3HABATEIbHBIX, HHTEUICKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHaIM3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIJIOB, MJICH M TMOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHu3alliu;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJabTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTUE YMEHUN OOBSICHATH U OIIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa SKHMBOM MOPUPOJbI HAa OCHOBAHMM 3HAHUM U OIBITA, MOJYYEHHBIX IIpU
M3yYCHUH OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YEJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWU JJIsl TIOBBIIICHUS YPOBHSI
AKOJIOTUYECKOHN KYJIBTYPbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COONIOAEHHE Mep NPODUIAKTUKU
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YUEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpPeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.



Jlst m3ydenusi Ouoaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiIacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBD».

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KieTke. I[logmepskanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHrnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
(byHKITUU OEITKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢Gynkuuu aunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOIEHUCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHousl kietku: JOIIC, ammapat [onbmxw,
IM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUN W TiacTul. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropubslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOIEY.

Tabmumpl u cxemsl: «llepuoanueckas Tabnuua XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopatopHass pabota No 2. «M3ydeHue CTpOEHHSI KJIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpENnaparax U HUxX
OMHICAHUEy.

Tema 4. ’/KusHenesATeIbHOCTb KJIECTKH.

OOMeH BelIeCTB, WK MeTa00JIu3M. ACCUMUIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycioBuii cpenasl Ha (OTOCUHTE3 M CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMOCHHTE3. XEeMOCUHTE3UPYIoIue OakTepun. 3HAYCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIeTKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyautens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumnel nutanusy», «Meradonuzm», «MUTOXOHAPHUSD,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenmka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIINa,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KnerouHnplii UK, WM JKU3HEHHBIM LuKI KieTku. MHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenune xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOXKEHHS W  UHIUBUAYaJbHOTO  Pa3BUTHUA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

dopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U 1moyioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJE€HUE HaJBO€, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTraHW3MOB, €r0 3HAYEHUE JJIS CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpoucxoasiiue Ha CTagusxX Meio3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBBIe XKese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M cHepMaro3ouoB. OIiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATHLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO Pa3BHUTHS: TMPSAMOE, HempsiMoe (MMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHEY, «] aMETOTeHE3 Y MIICKOMUTAIOIINX U
yesioBeKka», « OCHOBHBIC CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOTIUTAIOMIETOY, «SHIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeb-alIuIuKanus «J/leJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHEC TEHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsATHsA. [ eHeTnYeckasi CHMBOJIMKA, UCTIOJb3yEMAasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, YCTaHOBJICHHBIE . MeHnaenem.
MonoruOpuHOe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIO0B TIEPBOTO
nokoyieHusa. IlpaBuino JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oHOE U HENMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanu3upytolee ckpeumpanme. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapylieHue cueruieHus TeHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTHU. | eHeTnYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3BMEHYMBOCTH: HEHACJIEICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMPUYUHBI MyTaluil. MyTareHHble (paKkTophbI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-TE€HETUUECKHM. CoBpemeHHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TCHHBIC OOJIE3HH,
00JIe3HU C HACIEJCTBEHHOW MpPeapacnoyiOxKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM reHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE MEIUITUHCKON
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet w cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBaHWE HM  €ro
IUTOTCHETUYECKAsT OCHOBa», «3aKOH PACHICIUICHUSI U €ro LHUTOTeHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluToNornyeckre  OCHOBBI  JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJoBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmoHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amIuKamun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», <«llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoauUKAIIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka U IpoLecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALMS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKICHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHUuM. LIEHTpbI NPOHUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKMBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUAMHI.
Otnanéunas rubpuamzanuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYCHUE TOJIMIUIOUJIOB. JIOCTMIKEHMsSI CEINEeKLUUU paCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHOTEeXHOJIOTHA KaK OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTECHUM.
KJloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mpoosmempl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

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

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéuHas rudpuauzanus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomunnounus», «OO0beKTH OWoOTexHONOTHNY, «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIOM0B AUKUX (POPM U KYJTbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHIKEHUS CEJEKIMH PacTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, JaOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenbcTBa HBoMOIMU. [lameoHTONOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETONMHUCH, MepexOoAHbie (OPMBI.
buoreorpadguueckue: cxocTBo U paznuune GpayH u GJIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpEIesEHHAs U3MEHUYHUBOCT,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalmoHHbIN
MpoIlecC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJIOIUU. [Ipumepsl
MPUCHIOCOOJIEHHUH y OpraHu3MoB. ApoMopd03bl U AMOATANTAIIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  ABOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIOIUN.

[IpoucxoxieHue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paualysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOroobpasmue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHnHas
U3MEHUYHUBOCTE», «Apomopdo3by, «Umnoamanramum», «OOmIas IaereHepanusy,
«/IBmKymme cunbl dBomonun», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu1ooOpa3zoBaHue», « IKOJOTHIECKOE BUTOOOPAa30BAHUE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJOB U CEMsH, KOJuleKuus «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIIPABJICHUS DBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra IO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoJuiekius «DopMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHuil», w™ojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jpo3oduna» (Hopma, MyTaruu (OpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucnocoO0JECHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonayuHble TpeACTaBICHUS O 3apPOXKACHUM >KU3HU. HaydHble THMOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
HBOMIONHUS. AOMOTEHHBI CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOM HBOMIOIMU. HavanbHbie STambl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. IIepBbie KIETKM W HX DBOJIOILMUS.
®opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3o0Mckass 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHwe 3BoJonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxojactBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasyMHubIii. Haxonku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 0O0JIACTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs]),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nnkHOBeHHMe COJMHEUHOM CHCTEMEBI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MUY,
«CpaBHEHHE aHATOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTUYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBeKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JII0OIU», «HemoBeuecKkrue pach».

O6GopynoBanue:  Myisiku  «lIpoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTalblla, KPOMAHbOHIIA), CIICTIKA WU
M300pKEHUST KAMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuia, Kouiekuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTECHUIY.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[TpakTuueckast padora Ne 1. «3yueHne uckomaembIXx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanus skonorudeckux (HakTOpOB:
abnotnyeckue, OHMOTHMYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJCH CTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJiu3M, KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAu€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyjasiuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMyuka 4ucIeHHOCTH MOMYJISILUU U €€ peryssus.

JleMoHCTpaUu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabnunpl u cxemsl: kapta «I[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «®Potonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DKoJlorudeckne CHucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCTeMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, PeAYIeHThl. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M W CETH.
OcHOBHbBIE MOKa3aTeNM HKOCHUCTEMBI: OmoMacca, MNPOIYKIHSA. IKOJIOTUYECKHUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKieccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHMueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEMIeCTB M OMOTCOXMMHYECKUE ITUKITBI 3JIEMEHTOB (yTIepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocylecTBOBaHUE MIPUPOBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JleMoHCTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuiel u cxembl: «llumeBsle nenn», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JICWCTBHSA HaA IIpupody», «DBaxHeWmme UCTOYHUKHU
3arpsi3HCHHSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBISIOMIAS
ounochepry, «DakTopsl Aerpaganuu mousy, «llapHuKoBeIt Y derT, «DaKkTophI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mojaelb-anmukanus «Tunudable OMOIIEHO3bI», TepOapuit
«PacTtutenbHbie coobiecTBay, koieknuu «buonenos», «Bpenurenn BaxxHEUITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTHYECKHUM TPYIINaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300paXEHUS OXPAHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOEHHs  OOy4aloIIMMHUCSH TMPOrpaMM  CpPEJHEro  oOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJAHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyWe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bHOOrus» JOCTUTAIOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosmorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAaHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHONIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HapoOJdy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYXKEHHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBUSA KUBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

NOHMMaHHWE U pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO W  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHNOTpPeOIECHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYyIO IESITEIbHOCTD;

MHTEpEC K pa3InyHbIM cepam npodhecCuOHATbHOU eATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYJbTYphl: MPHUOOPETEHHE OIbITa
IUTAHUPOBAHMUST TIOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TIOCIEICTBUN ISt
OKPY’KArOIIEN CPEIBI;

OCO3HaHHWE TJI00aTBbHOrO XapakTepa 3KOJIOTMYECKUX MpoOjieM M MyTed uX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpPU PEIICHUH TPoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HAIpaBJIEHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B SKOCHUCTEMaX, OXpaHy BHJOB,
aKOocucTeM, orochepsr);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
MPUPOHON Cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JIETEIbHOCTH SKOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE chnerudUuKd OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKPYKalolleM MHUpPE KaK O €AUMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOMN ITMBUIIU3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcOB M (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydYaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUpPA M MPOUCXOASAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHUe, HKCIEPUMEHT H  JAPYIHX),
yHUBEpCalbHble Y4yeOHbIE JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreunBaoIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMSI W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI INMPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYJNHpPOBaTh U aKTyaJlM3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM NTPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KjIaccU(pUKaIi, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3M C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PaCCyKIeHUs (MHIYKTUBHbBIE, JEOYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3Y4aeMbIX OHOJOTHUECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE JeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONb30BaTh pPAa3jHyYHble BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEpIpEeTallH, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3JaHUH YI€OHBIX M COI[HAIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAUTh apryMEHThl Uil JOKa3aTelbCTBA
CBOMX YTBEp)KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpOBaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUpPOBATh 3aMPOCH U TMPUMEHSITH PA3TMYHBIE METOJBI MPU TOWCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMy  TpEICTaBIICHUS
Oounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpEACTBa mpu pabdoTe ¢
Ovonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) o01enue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCyXaaemoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTHUX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33124,

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C yd4&€TOM OOIMIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacmpenenartb pojiid ¢ YYETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBISIBICHUS MNpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEIIBHO OCYILECTBIIATh IO3HABATEIBHYIO NIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENILHO COCTABJISITH IJIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO ILIUPOKOH SPYIUINH B
pa3HbIX 00JAaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBII YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATEJIbHOM  pedekcud Kak  OCO3HaHUs
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCNOJIb30BaTh MPUEMBI peduieKCUM IJIsi OLEHKH CUTYalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYrMX I@pU AaHAIU3E pPEe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0SA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYI'HX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIIPETAUU U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX c Ouosiorneid. B mporpamme mnpeamMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUSI.

[IpeameTHbIe pe3ysnbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OMOJIOIMYECKUX TEPMHHOB M TOHSTHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BeEIIeCTB U MpeBpalleHue
HHEPrUMr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE H3JlaraThb OWOJIOTMYECKHWE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensiT TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBIICHWI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NPAKTUYECKUX PEIICHUNA B NOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXAIOIUX JIOJEH, COOI0/IEHN HOPM IPAaMOTHOIO IMOBEACHHS B OKPYKaroLEen
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKHUe padoThl, COOMHOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HWHTEPIPETHPOBaTH HHGPOPMALUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rMoIOTHUECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kj1acce JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIMYJIALNSA, TeHO(OH, SBOTIOIMS, ABIKYIINE CUIIbI ((DaKTOPBHI) IBOJIOLUH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHUE, SKOJIOTHMUYECKHE (PaKTOpHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThl, e IUTaHu,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHbIX HaIlpaBieHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJI0/IEHHUE U
OMKMCAHHUE KUBBIX CHUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3alis U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMSs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTCOXMMHYECKHUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JTFO/ICH, COOII0IEHUS] HOPM IPAaMOTHOTO TIOBEJICHUS B OKPY KaIOIIEH
IPUPOHON cpene, TMOHUMAHHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISThH CXEMBbI
NepeHoca BeIIeCTB U SHEPTUH B 3KocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOJIHATh JTA0OpATOPHbIE M TpPaKTUYECKue padoThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011as1 OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nudpoBLIe
Ne o/ P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
b K
buonorus kak Hayka 2 0 0.5 nomotexa O
https://m.edsoo.ru/7f41c292
JKuBble CUCTEMBI U MX OpraHu3aIus 1 0 0 Bubmiorexa OK
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 1 bubnuorexa [IOK
P https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
XK 6 1 0
HBHEACATENRHOCTD KIICTKH https://m.edsoo.ru/7f41c292
PazMHOXeHUE 1 HTHANBUAYATEHOE Pa3BUTHE 5 0 | bu6nmorexa LIOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD g | 15 bubmmoteka IIOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuorexa [IOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
PeszepBHoe Bpems 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
0 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4




11 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
bubnunoreka LIOK
1 9 o 0 1
BOJHOTHONHAL DHOIOTIA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 | 0.5 Bbu6mmoteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 O 5 0 1
PrAHM3MBL H OKPYAlOtlas cpeiia https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 0 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 0 0 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOW IPUPOIBI.
[IpaxTnueckas padora Ne 1
bu6mmoreka [IOK
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0 0.5
https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTrMYECKUX O0OBEKTOBY
3 buonornueckue cucTemsl, MpoIECCh | 0 0 bu6mmoreka [JOK
U UX U3yYECHUE https://m.edsoo.ru/863e6564
4 KonrtponbHas pabora no Teme | | 0 bubnuoreka [IOK
buonorus kak Hayka https://m.edsoo.ru/863e674e
XuUMHU4ecKuil cocTaB KiIeTKH. Boga u
5 MUHepaibHble conu. benku. Cocra 1 0 0 bubmmorexa [OK
p ' ' https://m.eds00.ru/863e6b72
U CTpOeHHue OEJIKOB
®depMeHThl — OHOJIOTHYECKHE
katanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0 0.5 bubnnoreka [JOK

KaTaJTUTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJIM KaTaasbl)»

https://m.edsoo.ru/863e6b72




bu6mmoreka [JOK

MaTpU4IHOI0 CUHTE3a

! Yraepozet. Jlri 0 https://m.edsoo.ru/863e6870
bubmuorexa [JOK
8 Hyxreurosrie kneaotel. AT® 0 https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo bl U3y4EeHUS 0 bubnunorexa [IOK
KieTku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Kietka xak menocTHas KuBas 0
cucremMa
CtpoeHune 3yKapuoTUYECKOM KIIETKH.
Jlaboparopnas padota Ne 2
«M3ydyeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKpOIIpENapaTax u ux
OTHCaHUE
12 KonrtponbHas pabora no Teme 0 bubnuoreka [IOK
KusznenesaTenbHOCTh KIETKU https://m.edsoo.ru/863e766¢
13 OOMeH BelecTB Ui METa00IN3M. 0 bubnuotexa [JOK
®doTtocuHTe3. XEMOCHHTE3 https://m.edsoo.ru/863e7¢98
14 DHepreTuveckuii ooMeH 0 bubnrotexa LIOK
https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJIeTku. Muto3. JIlaboparopHast
15 paborta Ne 3 «Habmronenne MuTo3a B 0.5 bubmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 Bruocunres Oenka. Peakiusa 0 bu6mmorexa [IOK

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




bu6mmoreka [JOK

17 T —0 0 0
pancIBIiA HOCHHTES bestika https://m.edsoo.ru/863e796e
13 Hexnerounsie popMbl )KU3HU — 0 bubnumoreka [IOK
BHUPYCBI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K
20 Meitos 0 nonmmoreka 11O
https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnunoreka [JOK
«/3yueHnue CTpOeHUS IOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NHnuBuayansHOE pa3BUTHE 0 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
3 I'enernka — Hayka o 0 bubnnoreka [JOK
HACJIEACTBEHHOCTU U U3MEHYNBOCTU https://m.edso0o.ru/863e8612
3aKOHOMEPHOCTU HACIEIOBaHUS
bu6mmoreka [JOK
24 npu3HaKoB. MoHOrubpuaHOE 0
https://m.eds00.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKpeLMBaHuE. 3aKOH
25 fe3a131/1121/1f\[/10r0 Hainli:I OBaHMS 0 bubmmorexa [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npusHakoB. JIabopaTopHas pabora 0.5 bubnnorexka [JOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO U IUTHOPUIHOTO

https://m.edso0.ru/863e8c60




CKpEIMBAaHUA y IPO30(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruxa nona. HacnenoBanue | 0 bubmuorexa [JOK
MIPU3HAKOB, CLEIUIEHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
H3menunuBocTh. HeHacnencrreHHas
M3MEHUYUBOCTh. JlabopaTopHas

)8 pabota Ne 6. Uzyuenue | 0.5 bubnmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, ' https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUAIMOHHOIO ps/ia U
BapHallMOHHON KPUBON»

HacnencrBeHHass ”3BMEHUYUBOCTb.

29 Jlaboparopuas padota Ne 7. «AHamu3 1 0.5 bubmmoreka [JOK
MyTaluii y 1po30(UIIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHKpOIpenapaTax»

30 I'eneTuka yenoBeka 1 0 bubmorera [JOK

https://m.edso00.ru/863e8d78
PesepBHblit ypok. O6001eHue no

31 teMe «HacnencTtBeHHOCTh U 1 0
W3MEHYMBOCTH OPraHU3MOB»

32 Cenekius Kak HayKa U TpoIecc 1 0 bubmorexa HOK

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

13 MeToabI U IOCTHKEHUS CEJIEKITHU | 0 bu6mmorexa [IOK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e¢9214

34 buorexHonorus kak orpacip 1 0 bubnuoreka [IOK
IIPOU3BOJACTBA https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
bubmuorexa [JOK
1 OBOJIIOLIMSA U METOJIbI €€ U3yUYECHHS 1 0 0
t A Y https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBIeHUN | 0 0 bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBonronus 1 0 0 nommorexa O
https://m.edsoo.ru/863e9cle
[Tonynsius Kak 3JeMeHTapHas
eAMHUIA BUJIA U DBOJIIOIUH.
bub6 OK
4 Jlaboparopuas padora Ne 1 1 0 0.5 nommoreka L
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB 110
MOp(}oTorHUIecKOMy KPUTEPHIO
5 JIBrOKy1IHME CUITBI (3JIEMEHTApHBIC | 0 0 bubnuotexa [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 0 0 nomorexa LO
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHast 1 0 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepa»
g Hanpasnenus u nytu 1 0 0 bubnuorexa [IOK

MaKpO3BOJIOIHH

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




9 HeobGpatumocTs 3BOTIONINH 0

10 Ucropus sxu3nu Ha 3emiie 1 METObI 0
e€ u3y4yeHus

1 I'unoressl MPOUCXOKIACHUS KUZHU 0 bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab

12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U 0 bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUN
PacTUTENBHOTO U )KUBOTHOI'O MUpA.

13 [IpakTuueckast padorta Ne 1 0.5 bubnuorexa [JOK
«/3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHASIX )

14 CoBpemeHHas cuctema 0 bubnnorexa [HOK
OpPraHu4yecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIUS YeTI0BeKa (aHTPOIIOTEeHE3) 0 hitps:/m.cdsoo.ru/863cac2c

16 JIBmokyiue cuibl (pakTopsl) 0 bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH IBOJIIOINHA 0
YeJioBeKa

18 YenoBeueckue pacsl U IPUPOIHbIE 0 bubnnoreka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaca2
PesepBHbIit ypok. O60011eH1Ee 110

19 TeMe «BO3HMKHOBEHME U pa3BUTHE 0
KU3HU Ha 3eMJIe»

20 DKOJIOrUs KaK HayKa 0

21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE 0 bu6nmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «Bnusaue cBeTa Ha pOCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotuueckue pakTops 0
Gaicrop https://m_edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssaun. [Ipaktuueckas pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISAIINI pa3HBIX BUIOB
pacTeHuin»
)5 CooOuiecTBa OpraHu3MOB — 0 bubmmorexa LIOK
OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTHYECKHe MUPAMU/IbIL. 0
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccus
28 IIpupoaHbIE S3KOCUCTEMBI 0
29 AHTpPONIOTr€HHBIE 3KOCUCTEMBI 0
30 buocdepa — riobanpHas 0 bubnuoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnuorexa [JOK

ounoctepsl. YenoBedecTBo B

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




buocdepe 3emaun

32 HToroBast KOHTpOJIbHAS paboTa 1 0
13 CocylecTBoBaHUE MPUPOJIBI U | 0 bubnnoreka [HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE 1 0
CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 knacc/ [Taceunnk B.B., Kamenckwmit A.A., PyorioB A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo
«ITpocsemienue»

* buosorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.H., 3axapora E.T.; nox
penakuueit Kpukcynona E.A., O011ecTBO ¢ OTpaHUYE€HHONW OTBETCTBEHHOCTHIO

«Pycckoe cioBo - y4eOHUK»

METOANYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Buonorus B cxemax u tadimmax
Meroanyeckoe rmocooue. Ooras ouosorust 10-11 xkinacc [laceunux B.B

buonorus nmpaktukym 10-11 kmace [Tyroskun A.I1.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET
Caiit Pemry EI'D

Buneoypoxu MHTEepHETY pOK






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 628517657829497081401818755133601667472907604417
Bnageney KyneHesa Eneda AnekcaHoposHa
OeicTevTened C12.08.2024 no 12.08.2025
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