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MOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (OPMHUPOBAHUIO COJECpKAaHUS Y4eOHOTo IMpeaMeTra
«buonorusi»  coctaBwiIM: KoHUenTyaneHble mnojoxenuas PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJNEH, ColIepKaHUs, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LESIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero oopazoBanus B Poccuiickoit @enepanyy, a TakKe MOJI0KEHUS O CHIELUPUKE
Ouonoruu, €€ 3HAYEHUH B I[IO3HAHUM IHKUBOW TNPUPOJABl M OOECHEUYEHUH
CYLIECTBOBAHMS Ye€JIOBEUECKOro oOuiecTBa. COriaacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma no 6uosioruu Ja€t NpeacTaBiIeHUE O LEIX, 00 o01Iel cTpaTeruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHsI 00yUaroluXcs CpeACcTBaMH Y4eOHOT 0 IpeiMeTa
«buonorusy, onpeaenser 00g3aTeNIbHOE PEAMETHOE COAEPKAHUE, ETO CTPYKTYPY,
pacnpeneseHue Mo paszjiesaM M TeMaM, PEKOMEHAYEMYIO MOCIeAOBATEIbHOCTh
U3Y4YEeHUs] Y4EOHOro MaTepHalla ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€il, JIOTUKHU 00pa3oBaTEIbHOTO nporecca, BO3PACTHBIX
0COOEHHOCTEN 00yYarOIINXCS.

B nporpamme 1o OWONOrMM TaKKe YUHUTHIBAIOTCS TPEOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSATEIbHOCTH/Y4eOHbIX JEHCTBUI OOydYaroluXcsi MO OCBOCHHMIO COJIEp)KaHUs
OMOJIOrMYEcKOro 00pa3oBaHMUsL.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTM B HU3yYE€HUU OuWoyioruu, Onarojmapsi 4emy B Hel
IIPOCMATPUBAETCSl  HAIPABICHHOCTb HA pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GOopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  LEHHOCTHBIX
OpMEHTALMN JIMYHOCTH, SKOJOTUYECKOTO MBILUICHUS, MPEACTaBICHUI O 3J0POBOM
oOpaze XKU3HU U OEpPEeKHBIM OTHOIIECHUEM K OKpYXKaoIIel MPUPOIHON cpelie.
[ToaTOMy Hapsy ¢ M3ydeHHEM OOIEOMOIOTMYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PaHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX IPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAHUE HMCMOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM JKU3HU ISl PEIICHUS NMPUKJIAIHBIX 3a]1a4, B
TOM 4Hucje: NpOo(pUIAKTUKNA HACJIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIBTUPOBAHNUS, 000CHOBAHUS SKOJIOTHUECKHU 11eJ1IeCO000pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHOUN Cpejle, aHaln3a BIUSHUS XO35MCTBEHHOU
NEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHue BHHMMaHHS K TPUKIAIHOW HAMpPaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorusy NpoAUKTOBaHO HEOOXOIUMOCTHIO O0ECTICUEHHUS YCIOBUM JIJIsl pEILICHUS
OJTHOM W3 aKTyaJIbHBIX 3aJ1a4 IIKOJIBHOTO OMOJIOrMYECKOro 00pa3oBaHMsl, KOTOpas
npeanojaraer GpopmMupoBaHue y oOydarouuxcsi CIOCOOHOCTU aJanTHPOBATHC K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero oOuiero oOpa3oBaHHUs 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaeT (GOpMHUpPOBAHUE y OOYyHArOUIUXCS MPEACTABICHUN O



HAyYHOW KapTHUHE MHpa, pacliupsieT U o0oOuiaeT 3HaHUs O XUBOW Hpupone, €€
OTJINYMTENIBHBIX INPU3HAKAaX — YPOBHEBOM OpPraHM3allMM U JBOJIIOLHH, CO3MAET
yCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl,  (HOPMUPOBAHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 370pPOBOrO0 M Oe3zomacHoro obpasza
YKU3HH, SKOJIOTUYECKOT0 MBILIUICHHS], HEHHOCTHOIO OTHOLIECHHS K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bbonbiioe 3HaueHne 6MOIOTHS UMEET TaKKe JJIs PELICHHS] BOCIUTATEbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuatomuxcs. M3yuenue 6uonorun odecrieunBaeT yCiaoBHUs Ui (OPMUPOBAHUSA
UHTEIJIEKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥  UH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpalliy OWOJIOTMYECKHUX 3HAHWM ¢
IPEJICTaBICHUSAMHU U3 APYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O TMpPEAHA3HAUYEHUU Y4YEOHOTO IpeaMeTa
«buonorus» cocTaBUIM OCHOBY /Ul ONPEACIICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €ro COAEpKaHWsA, MPEACTaBICHHOr0 B Iporpamme Io
OHOJIOTUN.

Ot60p conepxkanust yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3HULMA KyJIbTYpOCOOOpPa3HOro MOJAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OOy4aroIKecs: JTOJDKHBI OCBOMTH 3HAaHHUS W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi O00IICH KyJIbTYphl, ONPEACISAIONINE aJ€KBATHOE TIOBEJCHUE
YeJl0oBeKa B OKpY)KAloOIIeW MPHUPOJHOIN cpese, BOCTPEOOBAHHbBIE B MOBCEIHEBHOU
KU3HU U MPaKTHUECKON aesTenbHOCTH. Ocoboe MEecTo B 3TOHM cucTeMe 3HaHWH
3aHHUMAIOT JIEMEHTBI COACPKAHUSI, KOTOPBIE CIY>KaT OCHOBOM Uil (GOPMUPOBAHUSA
IPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TIyMaHHU3alHUU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CrpyKTypupoBaHHE COJIep)KaHUs Y4eOHOTo Marepuaja B IporpaMMe I0
OMOJIOTUM OCYIIECTBJIEHO C YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX JKMBOW MPUPOBI, O €€ YPOBHEBOM OpraHU3alud U
HBOJIIOLMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLIUE COJep KaTeNibHble JIMHUU: «buonorus kak Hayka. Metozsl
HAay4yHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemayn, «OpraHu3Mm Kak
Oouonoruyeckas cucremMa», «CucreMa M MHOTrooOpa3ue OpraHuyecKOro MHUpay,
«OBOJIFOLMS KUBOU PUPOJBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenbp u3ydyenus: yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBJIQZICHME  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(YHKIMOHAJIHHOU
OpraHM3allMd JKMBBIX CHCTEM pa3HOr0 paHra MW NpuoOpeTeHre YMEHUi
UCIIOJIb30BaTh ATH 3HAHMS [Js TPAMOTHBIX JEHCTBUII B OTHOIICHUU OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHne Leian u3ydeHus: yueonoro npeamera «buonorus» Ha 6a3oBomM
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIAESAYIOIINX 3a/1ay:

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOPHsX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKaIIUX OCHOBOU
JUIst (POPMUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHUHE MHpA, O



METO/IaX HAY4YHOI'O MO3HAHUS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KMBBIX
CUCTEM PA3HOr0 YPOBHS OpraHU3alli{, BBIAAIOUINXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dopMupoBaHrue y 0OOyYaromIMXCS MO3HABATENIbHBIX, MHTEIUICKTYaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B NPOLECCE aHadu3a JaHHbIX O IMYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOJIXOJOB K HM3YYEHHIO >KHBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHHE Yy OOydYarolmuxcsi oOmel KyJabTypbl, (YHKIMOHAIHHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAaHUU 3HAHUH U OMBITA, MOTYYEHHBIX ITPU U3yUEHUU
OHOJIOTHH,

dopmupoBaHue y OOydYarOImMXcsi yMEHUN WUIIOCTPUPOBATh 3HAYCHHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTU YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCITUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS] ITUYECKUX
HOPM IpU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

OCO3HaHUE LEHHOCTH OMOJIOTMYECKUX 3HAHWUW [JIsl TOBBIIMICHHS YpPOBHSA
HKOJIOTUYECKOMN KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE NPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM KU3HU IS
OLICHKU ITOCJIEICTBUI CBOEH JESITEIIBHOCTH 110 OTHOLIEHUIO K OKPY’KAaIOIIEH cpene,
COOCTBEHHOMY 3710pOBbIO, OOOCHOBaHHME U COOIIOZICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oomero ob6paszoBanus «buonorus», usyyaemas Ha
0a30BOM YpOBHE, SIBJSIETCS 00s3aTENbHBIM YYEOHBIM MPEAMETOM, BXOASILUM B
cocTaB IpeaMeTHoU obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEAMETHDY.

Jiist u3ydyenust Ononoruu Ha 6a30BOM YpOBHE CPEHETO 00111eT0 00pa30BaHMUs
otBoauTcs 68 yacos: B 10 kiacce — 34 gaca (1 yac B Heznento), B 11 kiacce — 34 yaca
(1 yac B HeneO).

COAEPKAHUE OBYUEHUSA
10 KVIACC

Tema 1. buosiorust kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (pryiocodueit, STUKON, SCTETUKONW U TIPABOM.
Ponb Ouonoruu B opMUpOBAHNN COBPEMEHHOM HayYHOU KapTUHBI Mupa. Cuctema
OMOJIOTMUECKUX HAYK.

MeTopl MO3HAHUS JKUBOU TPUPOBI (HAOII0IEHNE, DKCIIEPUMEHT, OTTUCAHUE,
u3MepeHue, KiaaccuduKamus, MOJCIUPOBaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JdeMoHcTpauu:

[Moptpersl: Y. Hapsun, I'. Mennens, H. K. Konsuos, [x. Yorcon u ®@. Kpuk.

Tabauubl 1 cxeMbl: «MeTo/bl TO3HAHUS )KUBOU MPUPOIBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:




[Ipaktuueckas pabora Ne 1. «Mcmonp3oBaHue pa3aIMdHbBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHYECKHX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

JKuBble cucTeMbl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus ononoruu. OTaudne
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCUCTEM U X Pa3HOOOpa3ue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIHOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMOC(EPHBIA.

JdeMoHcTpanuu:

Tabnuubl 1 cxeMbl: «OCHOBHBIE MTPU3HAKH KU3HUY, «YPOBHU OpraHU3AINU
YKUBOW MPUPOIBI».

Oo6opynoanue: Mmojenb MoJiekyisl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMUYECKUI COCTAaB KIETKA. XHUMHUYECKHUE BJIEMEHTHI: MaKpPO3JIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMM BOJII U MUHEpaJbHbIX BellecTB B Kietke. [lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne 0enKkoB. AMUHOKHUCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMHUHOKHUCJIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOW MOJIeKYyJibl (TIepBUYHAsl, BTOPUYHAS, TpPETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIIUU OEKOB.

®depMeHThl — Ouonoruueckue Katanuzaropbl. CTpoeHue (QepMeHrTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas cnenuduyHocth. Kodepmentsl. Butamunsi.
OTrnuuus PepMEHTOB OT HEOPTAaHMYECKUX KaTaIM3aTOPOB.

VYrneBonapl: MoOHOcaxapuibl (TJIIOKO3a, pubo3a U Je30Kcupubo03a),
nucaxapunbl  (caxaposa, JaKTo3a) U mojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HEeJUII0103a). bruonornyeckue GyHKIMM YTIII€BOIOB.

Jlumuasl:  Tpurmuuepuasl, Qochomunuasl, crepouabl. [ 'uapoduIbHO-
ruapopoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YII€BOA0B, OEJIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxknennoseie xucnorer: JJHK wn PHK. Hykmeoruaer — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue u ¢pynkuun PHK.
Bunasr PHK. AT®: ctpoenne u GpyHKIIHH.

[uTonorus — Hayka o kietke. Kinerounas reopus — npuMep B3auMOACHCTBUSA
ujeil 1 PaKkTOB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Krerka kak nienoctHas sxuBas cucrema. O01re npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, monekynsl JIHK kak remermyeckuii ammapar, cucrema
CUHTE3a Oerka.

Tuner KJIETOK: dyKapuoTHUeckass U TpokapuoTudeckas. OcoOeHHOCTH
CTpOEHHUsI TMpOoKapHOoTUYeCKOM KieTku. Knerounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOU H
IrpUOHON KIIETKHU.




IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, INIMKOKAJIUKC, UX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa u ¢pyHkiun. L{uromnasma u eé
opraHousibl. OnHOoMeMOpanHble opraHouabl kinetku: OIIC, ammapat ['onbmxu,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIBl KJIETKU: MHUTOXOHIPHH, TILIACTUIBL.
[IpoucxoxaeHne MHUTOXOHIApUM M miactud. Buasl mmactua. HememOpanHble
OpraHOMJIbl KJIETKHA: pPUOOCOMBI, KJIETOYHBIA UEHTP, LEHTPUOJIH, PECHUYKHU,
KTIyTUKH. DYHKIIMA OPraHOUAO0B KJIETKU. BKIIFOUeHHs.

SAnpo — perynsaTopHblid LeHTp KieTku. CTpoeHue siapa: sigepHas 000JI0UKa,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

IMoptpetsl: A. JIeBenryk, P.I'yk, T.IlIBann, M. lInelinen, P.Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

JuarpamMmel: «PacnipenesieHne  XMMHYECKUX  JJEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabauupel u cxemsl: «Ilepuonnyeckas TabaUIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHrnEe MOJIEKYJIbI OeJIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenune MomnexyIibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIIETKHY,
«CTpoeHue sapa KIETKN», « Y TIIEBOABD, «JIumuasn.

OO6opyoBaHKE: CBETOBOM MHKPOCKON, OOOpYIAOBaHHME Ui IPOBEICHUS
HAOJIOJICHUI, W3MEpEeHUll, HSKCIEPUMEHTOB, MHKpPOIIpENnapaTbl pPAaCTUTENbHBIX,
KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopatopnass pabora No 1. «M3yueHue KaTaIMTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

JlaGopatopHass pabGota Ne 2. «M3ydeHue CTpOEHHUS KJIETOK PACTECHH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpenaparax M HX
OTMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BellecTB, WM MeTab0Iu3M. AcCUMUIAIUS (TUTaCTUYECKU 0OMEH) 1
TUCCUMWISIMS (PHEPreTuueckuidi oOMEH) — JIB€ CTOPOHBI E€IWHOTO Tpoliecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrUM B MOHMMAHUU
MeTabor3ma.

Tuner oOMeHa BerecTB: aBTOTpOoQHBIN U reTepoTpodHbIA. Ponbs pepmenToB
B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemHOBas (¢a3pl (GoTocuHTe3a. Peakmnmm
dborocuHTe3a. DPheKTUBHOCTL (hOoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS JKU3HU
Ha 3emiie. BausiHue ycnoBuid cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS! €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIONIe OaKTepun. 3HaYeHUE XEeMOCUHTE3a IS
YKU3HU Ha 3eMIIE.




DHepreTuueckuii oOMeH B KileTKe. PacliernsieHue BellecTB, BBIICIECHUE U
AKKyMYJINPOBAHUE YHEPTUU B KJIETKE. DTalbl SHEPreTUYECKOro ooMena. ['nukonus.
bpoxenue u ero Buapl. KHCIOpOgHOE OKHUCIEHHE, WIM KIETOYHOE JIBIXaHHE.
OxucaurensHoe hochopunupoBanue. IPHEeKTUBHOCTh FIHEPTETUIECKOTO 0OMEHA.

Peakunu wmarpuunoro cunte3a. ['enermueckas wunbpopmanus u JIHK.
Peanuzauus reHetmuyeckoil MHPoOpManuMu B KJIETKE. ['€HETHYECKH KOJ M €ro
coiictBa. Tpauckpunims — matpuunslii cuate3 PHK. Tpancusmus — Ouocunres
Oenka. Otanbl TpaHchsauud. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OunocuHTe3e Oenka.

Heknerounsie dhopmbl xu3Hu — BUpychl. Mctopusi oTkpsiTus BupycoB (/1.
. iBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BHY) — Bo3Oymutens CIIM/la.
OOpatHast ~ TpaHCKpuWIIIUsS, peBepraza W uHTerpaza. lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMoHcTpanuu:

[Moptpersl: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MUTOXOHAPU,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JHK»,
«CtpoeHue u QyHKIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTuuecKu Kooy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nukia Bupyca CIIN/a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: mojenu-anmmkanuu «Y asoenune JIHK u Tpanckpumnims»,
«buocunres 6enka», «CTpoeHUE KISTKN», Mojielb cTpykTypsl JJHK.

Tema S. PasMHoOKeHUe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbiii MK, WIM KU3HEHHBIM UK KieTku. MHTepdasza m MUTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkamuss — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunmouaHeli M TAlUIOWAHBIM ~ XPOMOCOMHBIE ~ HAOOpBL.  XPpOMATHUIBI.
[{uTosiorMUEeCKHE OCHOBBI PAa3MHOKEHUS W  HWHIUBUIAYAJIbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenne knetku — muto3. Craguum murtosa. [Iponeccsl, mpoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKni CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKU — aromnTo3.

dopMbI pa3MHOXKEHUSI OPTAaHU3MOB: Oecronoe u mosioBoe. Buapl Oecrionoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPraHUu3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.

[TooBoOe pa3MHOKEHHE, €TO OTINYHS OT OECTIONOTO.

Meiio3. Ctaguu meito3a. IIpoueccsl, npoucxoasume Ha CTaauiaxXx Menos3a.
IToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHOTOrMYEcKuid CMBICT H
3HAYEHHUE MENO03a.

I'amerorenes — mporecc 00pa30BaHUs TMOJOBBIX KJIETOK y J>KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKA U SIMYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX




KJIETOK — TaMeT (CrlepMaTo30ou]], SHIEKIeTKa) — CIepMaTOreHe3 M OBOIEHE3.
OCOOCHHOCTH CTPOCHHS SHIEKICTOK U crepMaTo3ouaoB. OmuiogoTBOpeHuE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTreHE3). OMOpPHUOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHANBHOTO Pa3BUTHSA Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOieHne, racTpyssius, opraHorere3. [loctaomOpuoHanpbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHS: MPSAMOE, HENpsAMoe (JTMYMHOYHOE). BrnusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOJICTBA.

Poct u pasButne pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHUSA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHcTpanuu:

Tabmuubl 1 cxembl: «DOpMBI  Pa3MHOKEHUSI OPTraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pAaCTEHUW», «BereraTuBHOE pPa3MHOXEHHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIJIETOK,
«Ctpoenne xpoMocoMbdy, «Knerounsi mukn», «Pemmkanus JTHK», «Mwutosy,
«Menosy», «lIpsmoe n HenpsamMoe pazButue», «['amMmeroreHes y MICKONUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O06opynoBaHKe: MUKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30uasl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJIEKONUTAOIEro», «Kapuoknnes B KieTkax
KOpEIIKa JIyKa», MarHuTHasT MOJEJNb-alIUIMKalus «/leeHne KIeTKW», MOJEINb
JIHK, Mmonenb metadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopuass pabora Ne 3. «HaOmromeHume MuTO3a B KIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «l3yueHue CTpOEHHUS TOJOBBIX KJICTOK Ha
rOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3amaun renetuku. Micropus pa3sButusi reHeTUKH. PoJib nuTooruu
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiag pOCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeETolIbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUYeCKui). (OCHOBHBIE TI'€HETUYECKHE
noHsATUsA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HaclieI0BaHUsl IPU3HAKOB, YyCTaHOBJIEHHbIE . MeHaenem.
MoHorubpuHoe CKpeluMBaHue. 3aKOH €IMHOO0Opa3usi THUOPUIIOB TEPBOTO
nokosneHud. [IpaBuino qoMUHUPOBAaHMS. 3aKOH pacIleIeHUs] TpU3HaKoB. [ umnoresa
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHHWe. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAaHUS
npu3HakoB.  l[UTOreHeTHYecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenpanue. Mcnoib30BaHue aHATU3UPYIOIIETO CKPEIIMBAaHUS
JJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueryieHHOe  HacjefoBaHuWe mnpu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBAaHHIO T'eHOB. HapyuieHne cuemnieHus reHoB B pe3ysibTare
KPOCCUHTOBEpA.




XpoOMOCOMHAasl TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTHhl.

I'enetnka nmona. XpoMOCOMHOE ONPEAEIEHUE TM0Ja. AyTOCOMBI U TTOJOBBIE
XpoMOCOMBI. ['oMoramMeTrHeie W reTreporaMeTHble oOpraHu3Mbl. HacnepgoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHUYHUBOCTSD. Buer W3MEHYUBOCTH: HEHACJIEACTBEHHAS 151
HacJIeACTBEHHasd. Pomp  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(DUKAIMOHHOW W3MEHUMUBOCTH. BapuUalMoHHBIM psin U
BapualMoHHass KpuBas. Hopma peaknum npusHaka. KonndecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKKM W WX HopMa peakiuu. CBoHcTBa MOIU(MUKAITMOHHOU
U3MEHYUBOCTH.

HacneactBenHasi, wiaM reHOTHIMYECKas, M3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpoIlecC — OCHOBAa KOMOWHATHBHOMU
U3MeHUYMBOCTU. MyTanmoHHasi u3MeH4YnBOCTh. Kimaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa U mpuunHbl MyTaluid. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacJIeACTBEHHOM n3MeHunBoctd H. M. BaBunosa.

BuesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka yenmoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIBI T€HETHUKHU
YeJIOBEKa: TCHECAJIOTHICCKNM, OJIM3HEI[OBBIM, IMTOICHETHUCCKHIIH, OMOXUMHYCCKUM,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemenHOE OTIPENICIICHHE TE€HOTHUIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUINMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrtBennoie 3a00ieBaHUs YEJIOBEKa: TEHHBIE OOJE3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIpacioyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbIE KIETKHU. [IpuHUMIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
TeHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JI€BaHU YeJI0OBEKa.

JdemoHcTpanuu:

[Moptpersl: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. YerBepuxos, H.
B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuel ~ w cxembl: KMOHOTMOPUIHOE ~ CKpElIMBaHUE U €ro
IUTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHCTOThl  Tamer», «JlurubpupHoe  CKpeluMBaHHE,
«IluToNornyeckre  OCHOBBI  JUTHOPUIAHOTO  CKPEIIMBAHUSY, «Meio3»,
«B3aumonencTBue aUICNIBHBIX T'€HOB», «l'eHeTMyeckue KapTbl PpPACTEHUM,
JKUBOTHBIX M 4eJIOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIJIEHHOTO ¢ TmoioMm», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpynim KpoBu», «MyTarimoHHas U3MEHUYHUBOCTHY.

Oo6opynoBanue: MOJEeTH-aNIUIUKAIU  «MOHOTUOPUIHOE CKpEITMBaHUEY,
«Hemonmunoe nmomuuupoBaHuey, «JluruOpuanoe ckpenmBanue», «llepekpécr
XPOMOCOMY, MUKPOCKOIT M MUKpoTipemnapart «J[po3oduna» (Hopma, MyTaniuu GopMsl
KpBUIbEB U OKPACKH Telia), repbapuii «I'opox moceBHOM».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:




JIaGoparopHass pabora Ne 5. «/3ydeHue pe3ysnbTaToB MOHOTHOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas padota Ne 6. «3ydenne MmoaupuKanoOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas padota Ne 7. «AHanm3 MyTanuid y Apo30(uibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHEe W aHaIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiexuiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpoLiecC. 3apOKJICHUE CEJICKIIUU U TOMECTUKALIHS.
VYyenne H. 1. BaBuiioBa o 1ieHTpax MpoOUCX0XKIEHUS U MHOT000pa3us KyJlIbTyPHBIX
pactenuil. LIeHTpbI IPOUCX0KICHNSI JOMAIIHUX )KUBOTHBIX. COpT, IOpoAa, IITaAMM.

CoBpeMeHHbIE METOIbI CeleKIUN. MacCoBbIi U HHAUBUAYATbHBIA OTOOPHI B
CEJICKIIMM DPACTEHUM M JKMBOTHBIX. OLIEHKa 3KcTepbepa. BIM3KOpoaCTBEHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpenMBaHUE YHUCTBHIX JIMHUU.
['erepo3uc, unu rubpuaHas cuia. HepoacTBEHHOE CKpelllMBaHUE — ayTOPUIUHT.
OTtpanénnas rudpuamsanus u e€ ycnexu. IcKyCcCTBEeHHBI MyTareHes v Moixy4eHue
NOJIUTTIONIOB. JIOCTHXKEHNA CeNEeKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoMOTMs Kak OTpacib NPOWU3BOACTBA. ['€HHass WHXKEHepus. OTamsbl
co3ganusi pexomoOuHanTHoW JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PAaCTEHUN.
KitloHupoBaHWE BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3AWCTBEHHBIX OpPraHU3MOB.

JKOJIOTUYECKHUE u ITUYECKHUE poOJIeMBL. I'™MO — T€HETUYECKU
MOU(DHUITUPOBAHHBIE OPTaHU3MBI.
JleMOHCTpanuu:

Iloptpersl: H.  U. BaBunos, M. B. Mwuuypun, I'. Jl. Kapneuenko, M.
®. lBaHOB.

Tabmuibel 1 cxeMbl: kKapTa «LIeHTpbl TPOUCXOXKIAEHUS U MHOrooOpaszus
KYJBTYPHBIX pacTeHui», «lloposbpl moMamHux XKUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtnanéuHas rudpuauzamus», «Padoter akagemuka M. @. BanoBay,
«llomumnongus», «OObEeKThl OuoTrexHonorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISIKH IIJI00B U KOPHETIO0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035MCTBEHHBIE PACTCHUS.

JlaGopaTopHble 1 NpaKkTUYeCKHEe PadoThI:

Okckypeust «OCHOBHBIE METOAbI M JIOCTHKEHHSI CEJEKIIMU pPACTEHUH U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATELHBIM  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, JIabOpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIOHHAA OHMOJIOTHA.

[Ipennochulki BO3HMKHOBEHHSI JBOJIOIMOHHOW TEOPUM. IBOJIOLMOHHAS
Teopust U €€ MecTo B OMOJOTMHU. BiusiHuEe 3BOJIIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.




CBugerenscTBa HBOMIOLMHU. [laT€OHTONIOrMYECKHE: MOCIEA0OBATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMYECKOW JIETOMMCH, NEPEXOAHbIE (POPMBI.
buoreorpadudeckue: cxoacTso u paznuuue ¢payH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJCTBA M pa3iuyuus SMOPHOHOB pAa3HBIX BHJIOB
NMO03BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MbIL. MOIEKyIsIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTell y BCeX
OpTaHU3MOB.

OpomonnonHas teopuss Y. [lapeunHa. IIpennocbuiki BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE TPH OTPAHUUYECHHOCTH PECYPCOB, HEOMPEAEIIEHHAs MU3MEHUYHUBOCTD,
O0opb0a 3a CyleCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretunueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBomronus. [lonynsanus kak equHUNA BUJA U 3BOJIIOLIHH.

JBrxymue cuibl ((hakTophl) 3BOJIOLMHM BUIOB B MpHUpojae. MyTallMOHHBIN
npoluecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomysslIMOHHBIE BOJHBI U Jpeid
reHoB. M301us 1 MUTrpanus.

EcrtecTBeHHbIl 0TOOp — HampaBisitouuii (akTop 3BoMOIUU. DOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3BoJOIUU. [Ipumepsr
IPUCIIOCOOIEHUN y OpraHu3MoB. ApomMopd03bl U UANOAJANTALHH.

Bun wu BupmooOpazoBanme. Kpurepun Bujga. OcHOBHblE  (QOpMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTrHIeCcKoe.

MaxkposBomonisi.  PopMbl  3BOTIOLMU:  (UIETUYECKAs, JAUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOIUN.

[IponcxoxaeHne OT HeCNEeNHAIM3UPOBaHHbIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JlemoHcTpanuu:

IToptpersl: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckui, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBepuios.

Tabsuibl U cxembl: «Pa3BUTHE OPraHUYECKOTO MUPa Ha 3eMiie», «3apOoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OoprObI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOP», «MHOroodpasme COpToB paCTEHUID,
«MHoroo6pasue  Topoa  KHUBOTHBIXY, «ITonmynsaunmny, «MyTannonHas
U3MEHYUBOCTB», «Apomopdo3bd», «Manoamanranum», «OO0mas aereHepanus»,
«/IBmwxkymme cwibl 3Bomounn», «Kapra-cxema Mapuipyra  IyTEHIECTBUSA
4. Japsunay», «boprba 3a cymectBoBanuey, «IIprucrnoco0IeHHOCTh OPTaHIU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHUECKOE BU000PAa30BAHUE.

O6opyoBaHKE: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THIAMH OKPAacKH,
HaOOp IUIOAOB M ceMsH, Koyuiekuusa «l[Ipumephl 3alUTHBIX MPUCITIOCOOIICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIpPaBJIEHUS IBOJIIOIUNY, OOBEMHAA MOJEIb
«CTpoeHHE rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, Komiekiusi «@PopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb anrminukanus «llepekpécr




XpOMOCOMY, BJIaXxHbIe IpenapaThl «PazButue Hacekomoroy, «Pa3zBuTue asrymkmy,
Mukpornpenapar «Jpo3oduiia» (Hopma, MyTauu (GOpMbI KPbUTEEB U OKPACKH TEJa).

JlaGopaTopHble U IpaKTUYeCKUEe padoThbI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUAOB 1O MOP(]OIOTHIECKOMY
KPUTEPUIO».

JlabopatopHas pabora Ne 2. «Onucanue MpUCIOCOOICHHOCTH OpraHu3Ma |
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4HbIE TPEACTABICHHUS O 3apOXKIACHUU XKW3HU. HaydHble Trumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: a0uoreHe3 M maHcnepMmus. XuMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON 3BOMIONNN. HavanbHbIe 3Tamnbl
ouonornyecko sBomonuu. ['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. IlepBble KIETKM M KX HBOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PazButne xwu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxein. Apxenckas u
npotepo3oiickas dpbl. llaneo3olickas 3pa U €€ TEpUOAbL: KEeMOPUICKUIA,
OpPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30¥cKas apa ¥ €€ NEPUOIBI: TPHACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3olickags 3pa ® €€ mnepuoapl: TANCOTCHOBBIM, HEOrE€HOBBIN,
aHTPOIIOT€HOBBIN.

XapakTepuCTUKA KIMMaTa U T'eOJOTHYECKHUX MPOLEcCOB. OCHOBHBIE 3TallbI
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOro MHpa. ApomMopdo3bl y pacTeHUH U
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOoro MHpa Kak oOTpakeHue HBorouud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIIOLIMS YeIOBEKa. AHTPONOJIOTHS KaK Hayka. PazButue npencraBiieHui o
MIPOUCXOXKJIEHUH YeJoBeKa. MeToasl HM3ydeHHsl aHTpororeHe3a. CxXoicTBa u
pasnuyus 4eI0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.

JBuwxymue  cunbl  (pakropbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OcCHOBHBIE CTaANM U BETBU HBOJIIOIIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxonsamui, YermoBek HeaHaepTanbCKuh, YenoBek
pazymHblii. Haxonku uckomaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckne packl. OCHOBHBIE OOJBIIHME  pachl:  €BPOICOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAJbHASs]),  MOHTOJOUJHAS
(a3maTcko-aMepukaHcKasi).  YepTbl  NPUCHOCOOJEHHOCTH  MpelCTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EIHMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpauu:

Hoptpetsl: ®. Peaun, JI. Ilactep, A. HW. Omapun, C. Mwuiep, I'. IOpwu,
Y. JlapBuH.



Tabauubl U cxembl: «Bo3HukHoBeHue CosiHeuHOU cucteMbl», «Pa3Burtue
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIIETKa»,
«IIpokapuoTnueckas kietka», «COBpeMEHHass CHUCTEMa OPraHUYECKOIOo MHUPAY,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHS 4YEIOBEKAa M YEJIIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme monm», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCKue pacoh».

OO6opynoBanue: MyJsiKU «IIpoucxoxnenue YEJIOBEKA» (OrocThI
aBCTpaJIONUTEKA, MUTEKAHTPONA, HEaHJEPTallblla, KPOMaHBOHIIA), CJENKU WU
U300pKEHHUSI KAMEHHBIX OpYIUN MEepBOOBITHOTO YeNOBEKa (KaMHU-YOIIIEpPHI,
pyoOuna, ckpebna), TeoxpoHoyioruueckass Tabnuna, KoJuiekuusa «Dopmbl
COXPAHHOCTH HUCKONAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThl:

[TpakTnueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTaTKOB pPACTEHUH U
YKUBOTHBIX B KOJUIEKLUAX).

DKCKypcHsi «IBOJIIOLMS OPTraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKOoJOrus Kak HayKa. 3aJladyd ¥ pa3Jeibl SKOJIOrun. MeToabl 3KOJIOTMYECKUX
MCCIIEAOBAHNAN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOMTaHUS OPraHMW3MOB: BOJIHAs, HAa36MHO-BO3JYIIHAs, MMOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Okosnoruueckue ¢akropel. Kiaccudukanuss sKolorndeckux (akToOpoB:
abuoTHyeckue, OMOTUYECKHME M AaHTPOINOreHHble. JIeficTBHE 3KOJOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abunotnyeckue (akTopbl: CBET, TEMIEpaTypa, BIaKHOCTh. DoTonepuoausm.
[Ipucnocobnenusi  OpraHU3MOB K  JIEUCTBUIO  aOMOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue  ¢akrtopel.  Buabl = OMOTHYECKMX  B3aMMOJEWUCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, cUMON03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHE OWOTHYECKUMX B3aMMOJEUCTBUM I CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOIHBIX COOOLIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKHA Monysiuud. OCHOBHBIE IOKAa3aTEIH
MONYJISALMU: YHUCIEHHOCTb, IUIOTHOCTb, POYKIA€MOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. J[mHaMuKa 4UCIEHHOCTH MOIYJISLUA U €€ PErysiusl.

JdemoHcTpanuu:

[optpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensp.

Tabauisl 1 cxembl: kapta «[Ipuponnsie 30HbI 3emuny», «Cpenbl oOUTaHUs
opranusmoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Typenbkny, «llumiesbie nenm».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckre 0cCoOOEHHOCTH PACTeHUM U3
Pa3HbIX MECT OOMTaHUS.




JlabopatopHasi pabota Ne 4. «BiusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktrueckas padora Ne 2. «Iloacu€Tr MIIOTHOCTH MOMYJISUUANA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa 1 IKOJIOrHYeCKHE CUCTEMBI.

CoobmiecTtBo opraHu3mMoB — OuolieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mmmeBas). Bwuabl-momuHanTtel. CBsi3u B
OHUOILIEHO3E.

Okosornueckue cucteMbl (3kocuctemsbl). [loHaTtne o0 »sKocucreme W
ouoreornieHo3e. @DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOJYIECHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK DHEPTUU B HIKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [TuieBsbie nienu u cetu. OCHOBHBIE
NOKa3aTelIu 3KOCHCTEMBI: OuoMacca, HPOAYKIMs. ODKOJIOTMYECKHE MUPaMUIbL:
OPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM: YCTOMUMBOCTD,
camoperyJsinus, pa3putie. CyKueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOreHHbIE  3KOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycrohuuBocTu 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o Ouocdepe. ['panuiibl, coctaB U CTpPyKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochephl Kak
rno0anbHOW 3KOocHCTeMBL. JlMHaMuueckoe paBHOBECME W oOOpaTHasi CBfA3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOr€0OXUMUYECKHE IIUKJIIbI 3JIEMEHTOB (yIiepoaa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTBO B OMochepe 3emiin. AHTpOINOTeHHbIE U3BMEHEHUS B Orocdepe.
['oGanbHbIE IKOTOTUYECKUE TTPOOIIEMBL.

CocyiiecTBoBaHue MIPUPOIbI u YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOPABJICHHUS TMPUPOJHBIMU pecypcaMu U MX HCHoAb30BaHue. JlocTukeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

[Moptpetst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabauipst 1 cxembl: «lIumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBay, «llenmu nuTanusy, «IKoJOTUYECKAS] TUPAMUIAY,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpoueHos», «lIpumepHsbie
AHTPOITOTEHHBIE BO3AECHUCTBUS HA TPUPOAY», « BaKHENIIINE NCTOUYHUKH 3arPsI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BaxkHelIIas cocTapisiomas ouochepb»,
«®DakTopel  nerpamauMd  nouB», «llapHukoBbIl  3PdexT»,  «DakTOpHI
PaAMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «O0mas cTpykTypa Ouochepb»,




«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ounocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

Ob6opynoBanue: MOAeTb-aNIUIMKaINUA « TUMUYHBIE OHOLIEHO3bI», repOapuii
«PacturtenbHble cooOlIeCTBaY, KOUIeKINN «buoiieHo3», «Bpenurenu BakHeHmx
CEIBCKOXO3SIICTBEHHBIX KYJIbTYpP», TepOapUU U KOJUIEKIIMU PACTCHUHN U )KUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpynnaM oJHoro suaa, KpacHas kaura
Poccuiickoii @enepari, H300paKEHUS] OXpPaHAEMBbIX BHUJOB pACTCHHH U
KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BUOJIOI'MN HA BA30OBOM YPOBHE CPE/JHEI'O OBIIEI'O
OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMS K pe3yJibTaTam
OCBOCHMSI  OOYyYarOIIMMHUCS TMPOTpaMM  CpeaHEro  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBHI

B cTpykType JIHMYHOCTHBIX pE3yJbTAaTOB OCBOEHUS Mpeamera «bHoJIorus»
BBIJICJICHBI CIIEIYIONIME COCTABIISAIONIUE: OCO3HAHKE OOYYaIOIMMUCS POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
M CaMOONpEACICHUI0, HaJUuMe€ MOTHUBAIlMU K OOy4YeHUIO  OWOJIOTUH,
[[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUUW JUYHOCTU HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUN pa3BUTHS OHOJIOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  O0pa3oBaHUs, HAJIUYKME DKOJIOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KUZHEHHbIE TUTAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «bruoaorus» TOCTUTalOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IMpolleccaM CaMOIO3HAHUS, CAaMOBOCIIUTAHUS U
caMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEU MO3UIIUN JIMYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W MPaBOIOPSIKY, YEJIOBEKY TPYJa U CTaplIeMy MOKOJCHUIO, B3AUMHOIO
YBOKCHHS, OCPEKHOTO OTHOIICHHS K KYJIBTYPHOMY HACICIUIO W TPaAUIUSIM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Denepanuu, Tpupoae U OKpyKarolen
cpexne.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTH U CITIOCOOHOCTH 00YJArOITNXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTIO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUMN
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS:



c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOH MO3UIIMN 00YyYaIOIIerocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX MpaB U OO0S3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATEIIBHOCTA MNPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX M MO3HABATENBHBIX 3a/a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CITIOCOOHOCTh  ONPEACNISITh COOCTBEHHYIO TO3WIUIO [0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSACHITH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JICHCTBHSAX HEOOXOIWMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TI03HABATCIBHBIX MW MCCJICAOBATEIbCKUX 3a/Ja4, YBaKUTEIHLHOIO
OTHOIIICHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN JEATENBHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKON rpaXXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHHUS K CBOEMY HapOJy, UyBCTBA OTBETCTBEHHOCTH IEPE]
PonuHou, ropoctu 3a CBOM Kpai, CBOXO PoJIMHY, CBOM SA3BIK U KYJIBTYPY, IPOILIOE
Y HACTOsIlEe MHOTOHAIIMOHAJIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIICHUE K TPUPOJIHOMY HACIEIUIO U MAMSATHUKAM MIPUPOJBIL,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHHM, TOHUMAHUS 3HAYCHUS OHOJOTMH B IIO3HAHWUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIyXEHHMIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :
OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;
CIIOCOOHOCTh OIEHWBATh CUTYAIlMI0O UM NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHS LEHHOCTEM CEMEWHOM KW3HHU B COOTBETCTBUU C
TpaauusMu HaponoB Poccuu;
4) 3CTeTHYECKOT0 BOCTIMTAHMA:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;
ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTb K CaMOBBIDAKEHHUIO B PA3HBIX BUAAX HMCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) puznueckoro BocnUTaHHA, (OPMHUPOBAHUS KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NMOHMMAaHWE M pealu3alus 3J0pOBOro M 0e30macHOro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, pEryJisapHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHUE LEHHOCTH IIpaBWI HWHAUBUIAYAIBHOIO W  KOJUIEKTHBHOTO
0€3011aCHOTr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIOEH;

OCO3HaHUE MOCIEACTBUM M HENPUATUS BPEAHBIX NMPUBBIUEK (yHOTpPEOIECHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0I00HE;

TOTOBHOCTh K AKTHUBHOW JIESITENBHOCTH TEXHOJIOTMYECKOW M COLUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3MyHbIM cepam NpodhecCHOHATBbHON NESITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun W peanru30BbIBaTh
COOCTBEHHbIE KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K O0Opa30BaHUI0O U CaMoOOpa3oBaHHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTMYECKU LeJeco00pa3HOe OTHOLIEHUE K MNPUPOJE KaK HCTOUHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KyJNbTYypbl: MNPUOOpETEHHE OIbITa
IUIAHUPOBAHMSI TOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TOCIEACTBUN JIA
OKPYKarOUIEH CPEeIbl;

OCO3HaHHWE TJIOOATBHOIO XapakTepa AKOJIOTMYECKUX MpOoOieM U MyTed UX
pEeLIeHHUS;

CIIOCOOHOCTh HCIOJb30BaTh MNPUOOpPETaEMble MNPU HU3YYEHUH OHOJIOTHH
3HAHMSI W YMEHUS MpU PEIIeHUH Npo0sieM, CBSA3aHHBIX C PalUMOHAIbHBIM
IPUPOJIOTNIOIb30BaHUEM  (COOJNIIOJIEHHE  TpaBUJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BUJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCAIIMX BpEd  OKPYKAKOLIEH
OPUPOJIHON cpefie, YMEHHE MNPOTHO3UPOBATH HEOIArONPUSTHBIE SKOJIOTHUECKHE
MOCJIECTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATD UX;

HaJM4HE PA3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHHUS, SKOJIOTHYECKOM KYJIbTYPHI,
OTbITa JEeSTENbHOCTU HKOJIOTMYECKOM HaAIPaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBAaTbCA UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHOW U COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKON ESITEIIbHOCTH 3KOJIOTUYECKOU
HaIpaBJIeHHOCTH;



8) HeHHOCTH HAYYHOT0 MO3HAHHS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha TUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHNE S3bIKOBOM W UYHUTATEIbCKOW KYJIBTYPHl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JTIOABMH U MMO3HAHUS MUPA;

NMOHMMAaHHUE CHEIU(PUKA OHONOTHMM KaK HayKH, OCO3HaHHsA €€ poiu B
(OpMUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU ILIEIOCTHOTO
IpEJCTaBICHU 00 OKPYXAlOUIEM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKA U
o0miecTBa, B IO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHHH HpodeM
COXPaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OWOJIOTMU JJII COBPEMEHHOM LMBWIN3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHUA MEIULIMHBI, CO3/1aHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pellaTb  PECypCHble  MpOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJa U3 TIO0ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecriedyeHrss  MepexoJa K  YCTOMUMBOMY  pasBUTHIO,  PAllMOHATHEHOMY
MCIIOJb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (DOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJMYYCHHH OWOJOTMYECKUX 3HAHUW B MEJIX
MOBBIIICHHUSI OOIIeW KyJIbTYphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAIBHOW I'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoin
IpU U3Y4EHUH OUOJIOTUY;

NOHMMaHUE CYIIHOCTU METOAOB MO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs /JIi aHajuu3a Hu
OOBSICHEHUSI SIBIICHUI OKPYXKAlOIIero MuUpa M MPOUCXOISIIMX B HEM HM3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYEHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIONIB30BaTh OMOJOTMYECKHE 3HAHUS IS
peleHus mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHWE IIEHHOCTH HAyYHOH NEeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIHHOCTh MHINBUIYyaIbHO U B TPYIIIIE;

TOTOBHOCTh W CIHOCOOHOCTh K  HEMNpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHWM TO OWONIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTMMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yJabTaThl OCBOEHUSI yueOHOoro npeamera «buomorus
BKJIFOYAIOT: 3HA4YMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaAIOIIUXCS
MEXIMCIMUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIeHAyYHbIC MOHATHUS, OTpaKarollue
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHenuduKy METOJIOB IO3HAHUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, sIBJIEHUE, MPOIIeCC,
CUCTeMa, Hay4HbId (PakT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,



UCClIeJ0OBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE
yuyeOHble JelCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATHUBHbBIEC, PETYJSTUBHBIC),
obecrieunBaromme GopmupoBanue GyHKIMOHATHFHOW IPAMOTHOCTH M COIMAIBHOMN
KOMIETCHIIMM  O0YyYalolIMXcs, CIOCOOHOCTh OOYYaromIMXCSl  HCIOJIb30BaTh
OCBOEHHBIE MEKIUCUUIIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHbIE
y4eOHBbIE IEMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPAKTHKE.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOEHUS MPOrpaMMBbl CPEIHEro OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBy1aieHHe YHMBEPCAJIbHBIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUAMM:
1) 6a3oBbIe JIOTHYECKHE TeCTBHUS:

CaMOCTOSITENIbHO  ()OPMYJIHpOBaTh M aKTyalIM3UpOBaTh  IpoOlieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPH OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIUICHHUS
(aHanmu3a, CUHTE3a, CPABHEHMUS, Kiaccuukauu, 0000IIeH s ), paCKPbIBaTh CMBICII
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENeNsaTh ILEeNH AEATEIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MTOHATHUS JIUIs1 OOBSICHEHUS (DAKTOB U SABJICHHM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHUE pacCyKIeHUs (MHAYKTUBHBIC, JACTyKTUBHBIE, I10
aHaJIOTWHN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpUBAEMBbIX
SBJICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpEeAcTBAa  JUIsL  IPEICTABIICHHUS
CYLIECTBEHHBIX CBSA3€M M OTHOLIEHMH B M3y4aeMbIX OMOJIOTMUYECKHX OOBEKTax, a
TaKKe MMPOTUBOPEUNI PA3HOTO POJIa, BHISIBICHHBIX B Pa3JINYHBIX HH(OPMALIMOHHBIX
VCTOYHHKAX;

pa3pabarbiBaTh IUIAaH PEIICHHUS MPOOJEMBbI C YU4ETOM aHajiM3a UMEIOIINXCS
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B IESITEIbBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LM, OLIEHUBATh PUCKHU TOCIEICTBUN AESTENbHOCTH;

KOOPJMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUAX PEAJIBHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbLCKHE TeHCTBHUS:

BJIa/IETh HABBIKAMH YUEOHO-UCCIIEIOBATENBCKOM U MPOSKTHOM JIEATEIBHOCTH,
HAaBBIKAMH  paspernieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY ITOMCKY METOAO0B PELIEHUS MPAKTUYECKUX 3324, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BUABI ACSITEIBHOCTH IO IOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEpPHpeTalH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4EOHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTH HAYYHBINA TUIl MBILUIEHUS, BJIaJ€Th HAYYHON TEPMUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;



CTaBUTh U (OPMYyJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJIATh NPUYMHHO-CIIEJCTBEHHBIE CBSI3M W AKTYaJM3UpPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS], HAXOAUTh apPTYMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a]1aBaTh IAPAMETPhI U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEHICHUS 3aJauyd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILIECTBIIATh LI€JICHANPABICHHBIA MOUCK IEPEHOCA CPENCTB M CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTHh 3HAHHUS B MO3HABATEJIBHYIO M IMPAKTUYECKYIO o0nacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJIEH, MIpejiaraTh OpUrHHAIBHBIC TOIXOAbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX UHPOpMaALUU (TEKCTE Y4EOHOTO
nocoOusi, HAY4YHO-TIONMYJISIPHOM JUTEpaType, OHOJIOTMUYECKUX CJIOBApSAX U
CIPAaBOYHMKAaX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B MHTEpHeTe), aHamM3MpOBaThH
MH(GOPMALIMIO Pa3INYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(opMyIUpOBATH 3alpPOCHl U MPUMEHSTHh PA3IUYHbIE METOJbI NIPU MOUCKE U
otOope Ouosornueckor MHGOPMAIMU, HEOOXOAUMOM JUIsl BBIMIOJHEHUST YU4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HMCIIOJIb30BAHUS PA3IUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpATh  ONTUMalbHYIO  (OpMY  MpPEACTABICHHUS
Ononornyeckor HHpopMaluu (Cxemsl, rpaduKu, TUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

MCIIOJIb30BaTh HAy4YHBIM #A3BIK B KayecTBE CpEACTBa NpH padoTe cC
OMOJOrMYeckoM HMHPOpMaLME: MNPUMEHATh XHUMHUYECKue, (uanyeckue u
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (POpMysbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISAHOCTH;

BJIaJIETh  HaBBIKAMU  pacHoO3HaBaHUs M 3alUThl  WMH(OpPMALHUH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBi1aieHHe YHMBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:
1) o6menmne:

OCYUIECTBJISAITH KOMMYHHKAIIMHU BO BceX chepax >KM3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe WU JIUCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBIMIOJIHEHUS MpeiaraeMoun



3a/1a4M, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3ULUN JPYTUX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HEBEpOaIbHBIE CpPEICTBA OOLIEHUS, I[MOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOILEHUS M B3aUMOJCHCTBUS, MOHUMATD
HaMEPEHUs JAPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIAWBHUAYaJIbHOU
paboThI TIPH PEIICHUU OMOJIOTMYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEILICHUN YIeOHOM 3a1auH;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JCHCTBUMA C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

MpUHUMATh 1€ COBMECTHOM  JIEATEJIbHOCTH, OPTraHHU30BBIBaTh M
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JCHUCTBUM,
pacrpenensiTh pojid ¢ Y4€TOM MHEHHM YYaCTHUKOB, OOCYXIaTh pPE3YJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KA4yeCTBO CBOEr0 BKJIaJa MU KaXKJIOIO0 yYaCTHUKA KOMaHAbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEHM C TMO3WLHUH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE MOBEACHUE B Pa3IUYHbBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.
OBJiaieHne YHUBEPCAJIbHBIMH PEryJSSTUBHBIMHU AeHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS [Jis1 BBIIBIEHUS NOPOOJEM M HUX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BBIOMPATh Ha OCHOBE OWOJIOTMYECKUX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSX W TMOCTYINKAaxX MO OTHOILICHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYLIECTBIIATH MMO3HABATENIbHYIO JEATEIIbHOCTD, BBIABISATh
poOJIeMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIbHON
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJISITh IUTAH PEIICHHUs] TMPOOJEeMBI C  YYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JIeaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;



croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKON 3pyIHLIUU B
pa3HBIX O0JAaCTAX 3HAHHWM, MOCTOSHHO TMOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA H
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQ/JICTh HABBIKAMHM  IIO3HABATENBHOW  pe(pIeKCMH KaK  OCO3HAHUSA
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCHOJIb30BaTh NPUEMBI PEQIEKCUM AJIi OLEHKU CHUTyalllH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHMBAThb PUCKM W CBOEBPEMEHHO IPUHHUMATH DPEIICHMS M0 HX
CHI)KCHMUIO;

OPUHUMATh MOTHBBI M apryMEHTBHl JPYTrUX IpPU aHAIN3€ pe3yIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBHl JAPYIMX IIPH AHAIN3E PE3YJIbTAaTOB
NEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYrUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEIMETHBIE PE3YJIBTATbHI

[IpenmerHbie pe3ynbrathl ocBoeHus: nporpammbl COO mno Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue 1y yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHMsI, YMEHHUS M CHOCOObI JEUCTBUN MO OCBOEHUIO, MHTEPIPETALUU
U NIpeoOpa30BaHUIO 3HAHUM, BUIBI ACSITEILHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jMuYHBbIX Y4€OHBIX CUTYyallUsiX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX c Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl MPEACTABICHBI IO TOAaM O0yUYEHUS.

IIpeameTHbIe pe3ynbTaThl OCBOEHHUs yueOHoro npenmera «buonorus» ¢ 10
KJlacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOT'O
3HAHMSI €CTECTBEHHBIX HaYK, B (DOPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHUHBI MHUpa U HAyYHOTO MUPOBO33pPEHUS, O BKJIA/1€ POCCUMCKUX U 3apyOeKHbIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHON TIPaMOTHOCTU
YeJIoBeKa IS PEIIeHNUs KU3HEHHBIX 3aa4;

YMEHHE PacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKUX TEPMHUHOB M TOHATHM:
KU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OOMEH BEIECTB U MPEBpaIlleHUuE SHEPTUN),
roMeocTa3 (caMOperyysinusi), YypOBHEBas  OpraHU3alMs JKUBBIX  CHCTEM,
CaMOBOCIPOU3BEIECHHE (PENPOIYKLKA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3/IaraTh OWOJIOTMYECKHE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHas JOrMa MOJIEKYJSpHOW  OHOJIOTMH), 3aKOHBI
(I'. Mengens, T. Moprana, H. 1. BapuiioBa) u yueHus (0 1ieHTpax MHOrooOpasusi u



MPOUCXOXKIEHUS KyIbTYpHBIX pactenuii H. WM. BaBusnoBa), onpenensiTe rpaHUIbI UX
MPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOIaMU HAy4YHOTO MO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOT0 KCIIEPUMEHTA, BBIIBH)KEHUE TUTIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIWYMHAMHU, OOBSCHEHHE IIOJYYEHHBIX pPE3YJIbTATOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUN M 3aKOHOB, YMEHHE JENaTh BHIBOJIbI
HA OCHOBAHMH TMOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIETATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIIETOK MIPOKAPUOT U
HYKapHoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAILEHUS SHEPIHH B KIETKE, OTOCHUHTE3A,
IJIACTUYECKOTO W BJHEpreTuueckoro oOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meno3a,
OIUIOJIOTBOPEHUS, Pa3MHOKEHHUS, HWHIUBUIYAILHOTO Ppa3BUTUSA  OpraHU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHATH MOJy4YeHHbIC 3HAHUS Ui OOBSCHEHUS OMOIOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, JJIS1 NPUHATHS NMPAKTUYECKUX PELICHWHA B IOBCEAHEBHOU
XKU3HM C LeJIbl0 o0ecreyeHus: 0e30IacCHOCTH CBOErO 3J0pOBbs M 340pPOBBSA
OKPYXAaIOLIUX JIOJEH, COOI0IEHUSI HOPM IPaMOTHOIO MOBEACHHS B OKpYKarolen
IPUPOAHON cpeie, MOHMMaHWE HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTHKEHHM
COBPEMEHHOW  OHOJOTMHM  H OMOTEXHOJIOTUA i1 PalHMOHAIBHOIO
IPUPOIOTIOIB30BAHUS;

yMEHHUE pellaTh »dJEMEHTapHble TE€HETHYECKHUE 3aJaud Ha MOHO- U
TUTUOPUIHOE CKpEIMBAaHUE, CLEIUICHHOE HAaCJEelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpPEIIMBAaHUS JUIsl TIPE/ICKa3aHusl HACJIEIOBaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATH J1a0OpaTOpPHBIE U TMpaKTUYECKUe paboThl, COOJIIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHUYECKH OIICHWBaTh W HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEpPKaHMs, BKJIIOYAIOUIYI0 T[ICEBJAOHAYYHbIE 3HAaHUA U3
pPa3NUYHBIX UCTOYHUKOB (CpEACTBA MAacCCOBOM MH(POpPMALUU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ass 6MOJIOrMYecKy0 UH(POPMAIIMIO U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynabTaThl OCBOCHUS ydueOHOTO mpenmera «buomorusy ¢ 11
Kacce JOJKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUHN O MECTE U POJIK OMOJIOTUU B CHCTEME Hay4YHOTO
3HAHMS €CTECTBEHHBIX HaYK, B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIaJIe POCCUNUCKUX U 3apyO0eKHBIX
Y4EHBIX-OMOJIOTOB B pa3BuUTHE OuOJOTUM, (YHKIIMOHAIBHOM TI'PaMOTHOCTH
YeJioBeKa JIJIsl PEeIIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COCpKaHNEe OMOIOTMUECKUX TEPMUHOB U TOHITHIA: BUI,
MONYJISIIUs, TeHO(POH, HSBONIONHUS, ABWXKYIIUME CHIbI ((PaKTOphl) HBOIIOLNH,



MPUCIIOCOOJIEHHOCTh OPTraHU3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKHE (AKTOPHI,
DKOCUCTEMA, TPOAYIEHTH, KOHCYMEHTBHI, pPEAYLEHTHI, IeNu MUTaHWusA,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHUE WU3JIaraTh OWOJIOTMYECKUE TEOpPUHU (PBOIIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUS OBOJIOIMN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactsa K. M. bapa, depegoBaHusl TVIaBHBIX HaIlpaBJICHUN U
nytei sBomonmu A. H. CeBepmoBa, yuenus o o6mochepe B. U. Bepnaackoro),
OTPEIENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHUE BIaJCTh METOJJaMU HAYYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUM, OpraHu3aius U MPOBEACHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BbIJIBU’KEHHUE THUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEJIWYMHAMHU, OOBSCHEHHE IOJYYEHHBIX pPE3yJIbTaToB,
WCITIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JI€NIaTh BHIBOJIbI
HA OCHOBAHHH TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIICCTBEHHBIE NPHU3HAKH CTPOCHHUS OHMOJOTHYCCKUX
OOBEKTOB: BHJIOB, TMOMYJIANHNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolleHO30B M HIKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHOMN
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPTaHWU3MOB, JEUCTBHUS SKOJOTHYECKHX (PAKTOpPOB HaA OpPraHU3MBI, TEpEeHOCa
BCIIECTB W TIOTOKA DHEPIHMH B DJKOCHCTEMaX, AHTPOIOTCHHBIX W3MEHCHUU B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOTCOXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHUE NMPUMEHSATh MOJYYCHHbIC 3HAHUS JUIsI OOBSICHEHHSI OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATUS NPAKTUYECKUX PELICHUHA B MOBCEIHEBHOU
KU3HH C IIeJIbI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pPOBbSI M 370POBBS
OKPYXAIOIIUX JIFOJIeH, COOIII0IEHUSI HOPM TPaMOTHOTO TIOBEICHUS B OKpYKaroIei
MPUPOIHON cpese, MOHUMaHWe HEOOXOJMMOCTU WCIIOJIb30BAHUS JOCTUXKEHUN
COBPEMECHHOW OMOJIOTHUH ISl pallHOHATIBLHOTO TIPUPOIOTIOIE30BAHUS;

YMEHHUE PEeIIaTh dJeMEHTapHBIC OMOJIOTUYECKHE 3aa9U, COCTABISTh CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJHATh Ja0OpPaTOPHbIE M MPAKTUYECKHE paldOThl, COOIHOIATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHUYECKH OIICHWBaTh W HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJIEP)KaHMsI, BKJIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEJICTBA MACCOBOM MH(OPMAIIUU, HAYUHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpWBaTh  TrJ00ajJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

yYMEHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIC U YCTHBIE COOOITICHUS, 00001I1ast
OMONOTHYECKYI0O HMH(POPMAIMIO M3  HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN ammapat OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC (1 yac B HeaeJI0)

Ne | HammeHnoBaHHe pa3[einoB H TEM KOJIMYECTBO YaCOB ANEKTPOHHEIE (ITUPPOBHIE)
[IPOrpaMMBbl BCErO0 | KOHTPOJIbHBIE MIpaKTUIECKUE 00pa3oBaTeIbHBIEC PECYPCHI
paboThI paboThI
1 buonorus xak Hayka 2 1 05 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
2 JKuBnIe CUCTEMEI U BX 1 bubnunorexa LIOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUH COCTaB U 8 1 but6mmoreka [IOK
CTPOCHUE KJICTKH https://m.edsoo.ru/7f41c292
4 KusuenesaTenbHOCTh 6 1 but6mmoreka [IOK
KIICTKU https://m.edsoo.ru/7f41c292
5 Paszmuoxxenue u 5 1 but6mmoreka [IOK
VHIUBHyaJIbHOS https://m.edsoo.ru/7f41c292
pa3BUTHE OPTaHU3MOB
6 HacnencrBeHHOCTS B 8 15 bubmnoreka IIOK
U3MEHYMBOCTh https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexkuusi OpraHu3MoB. 3 1 bubnuoreka [IOK
OCHOBEI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpemst 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMUECTBO | 34 3 4
YACOB I1O
ITPOI'PAMME
11 KJIACC (1 yac B HeaeJ10)
Ne | HammeHoBaHHE pa3[eNoB U TEM KOJIMYECTBO YacCOB 3NEeKTPOHHBIE (IIUPPOBBIE)
IpoTrpaMMbI BCEro KOHTPOJIbHBIC MMPaKTUYCCKUC 06pa3013aTeanbIe PECYPChI
paboTsI paboThI
1 DBosroIMOHHAas Onojorust | 9 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f4lcc74
2 Bo3HukHOBEeHHE U 9 1 0.5 bu6nuorexa [IOK
pa3BHUTHE XU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranusmsl 1 S 1 bubnmnoreka [JOK
OKpY’KaroIias cpeaa https://m.edsoo.ru/7f4lcc74
4 CooOriecTBa 1 9 1 Bbubaunoreka [JOK
HKOJIOTHYECKUE CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMUECTBO | 34 3 2.5

YACOB

11O

ITPOTPAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

1. bwuomorusa: 10 kmacc: 06a30BbI ypoBeHb: yueOHuK/ Ilaceunuk B.B.,
Kamenckuii A.A., PyorioB A.M. u np./mox pexn. [laceunnka B.B. (6a30Bb1it
ypoBeHb): M.: IIpocBemenue, 2019

2. buornorus: 11 xmacc: 6a30Bbiii ypoBeHb: yueOnuk/ [laceunux B.B. u mp.
/mon pen. [laceunuka B.B. (6a30Bs1it ypoBens): M.: [Ipocsemienue, 2021

METOINYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

1. buonorus/ 10.A. Camosunuenko, H.JI. TlactyxoBa. — MockBa: Dxcmo, 2018
(CrpaBounuk mikosibHHKA. Bee TeMbl OI'D u EI'D: 5-11 knaccer).

2. borganoBa T.JI., CononoBa E.A. buonorus: CnpaBOYHHK JJIs IIKOJIBHUKOB H
noctynatomux B By3bl. Kypc noarorosku k ['MA. — Mocksa, ACT-IIPECC IlIkona,
2021.

3. 3asu P.I'., byrBunosckuii B.3., JlaBeiioB B.B. buosiorus. MHTEHCUBHBIN KypC
JUTSI IIIKOJIbHUKOB U a0uTypueHToB. [IpuntOyk, 2023.

4. EI'D buonorus: TUIIOBBIE K3aMEHAIIMOHHbIE BapuaHThI: 30 BapuaHTOB/ MO/ pe/.
B.C. PoxsoBa. — Mocksa: M3natenbctBo «HarnmonanbHoe odpazoBanuey, 2023.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET


https://ege.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A%20%20%20%20%20%20%20%20%20%20%20%207A2BE4
https://ege.fipi.ru/bank/index.php?proj=CA9D848A31849ED149D382C32A%20%20%20%20%20%20%20%20%20%20%20%207A2BE4
https://resh.edu.ru/subject/5/
https://www.yaklass.ru/
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