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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mporpamMmsl MO OHOJOIMH TEOPETHUECKYIO OCHOBY IS
OTIpe/IeNICHUs MOAXO0M0B K (POPMUPOBAHUIO COAEpPXk aHUS ydeOHOro IpenMera
«buonorus» cocraBunu: KoHuentyaibHble nosoxkenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH  LI€JIEH, COJAEp)KaHUsA, pe3yJlbTaToB OOydeHUus U
TpeOOBaHMI K YPOBHIO ITOATOTOBKH BBITYCKHUKOB, MTOJIOKEHUS 00 OOIMIMX LESIX U
IOPUHLMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero obOpazoBanus B Poccuiickoit ®enepanmu, a TakkKe TMOJOKEHUSI O
cnenuduke OMooruy, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIICUCHUN
CYLIECTBOBAHMsI 4eJIOBeUeCKOoro oodmectBa. COraacHO Ha3BaHHBIM IOJIOKEHUSAM,
OTpeiesieHbl OCHOBHBIE (DYHKIIMU IIPOrPaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T MNPEACTaBICHUE O LENAX, 00 oOen
cTparernu OOy4YeHUs, BOCHUTAHHMS M PAa3BUTUS OOYYArOMIMXCS CPEACTBAMU
yuebHOoro mpeamera «buonorus», ompeaenser o00sA3aTENbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, paclpelieieHue TI0 pasfenaM M TEeMaMm,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI YUEOHOIO Marepuana ¢ y4eToM
MEXMPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarommnXCs.

B mporpamme mo Ouonormum TakKe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METaNpEeAMETHBIM M TPEAMETHBIM pe3yJbTaTaMm
o0yueHuss B (QOpMHpPOBAHMM OCHOBHBIX BHJOB Y4YCOHO-IIO3HABATEIHLHOM
NEeATEeIbHOCTH/YU4eOHbIX JEeUCTBUH OOYYaroOmUXCS 110 OCBOCHHIO COJICp)KaHMS
OHMOJI0rMuecKoro o0pa3zoBaHusl.

B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIid YPOBEHb) peaii30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHM OWOJIOTMM, Oyarojaps 4eMmy B HeEl
MPOCMaTPUBAETCA HAMPABICHHOCTh HA PAa3BUTHUE 3HAHWUW, CBA3AHHBIX C
(opMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS,  LIEHHOCTHBIX
OpUEHTALMH JTMYHOCTH, KOJOTUUECKOTO MBILUICHUS, IPEJCTABICHUN O 3J0POBOM
oOpasze KW3HU U OEpPEKHBIM OTHOILICHHEM K OKpYXKarolled MNpUPOIHOUN cpee.
[ToaTomy Hapsmy ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHUi, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MpOrpamMme Mo OMOJOTHHU YAENEHO BHUMAaHHUE HCIOJB30BaHUIO
MOJIyYE€HHBIX 3HAHUM B MOBCEIHEBHOM KM3HU I PELICHUS MPUKIAIHBIX 33134, B
TOM dYHcie: TPOo(UIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHMII YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 00OCHOBaHUS HKOJIOTHYECKU
1e1eco00pa3HOro TMOBEACHUS B OKpYKaloleld MPUPOAHOM cpeae, aHanusa
BIIMSIHUSL XO3SMCTBEHHOW JESTENbHOCTH 4YeJIOBEKAa Ha COCTOSHHWE HPUPOIHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMaHUS K MPUKIIATHON HAIIPaBIEHHOCTH



yuebHoro mpenmMera «bruonorus» mpoaIuKTOBaHO HEOOXOJUMOCTHIO OOECIeUeHHUs
YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyaJbHBIX 3a/lay MIKOJBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi Tmpeanojaraer (QopMupoBaHue Yy OO0y4aroIUXCS
CIIOCOOHOCTH aJalTHUPOBATHCI K HW3MEHEHUSM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpenHero oOIIero 0Opa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obGecrneunBaeT (OPMHPOBAHHWE Yy OOYYAIOMIUXCS TMPEACTABICHHUA O
HAy4YHOM KapTHUHE MHpA, paclIupsieT ¥ 0000IIaeT 3HAHUS O KUBOW mpupone, €&
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allud U SBOJIOLUU, CO3AAET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  MpUPOAbl,  (HOPMUPOBAHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJIOTHUYECKOTO MBIIIICHHUS, [IEHHOCTHOTO OTHOIIEHUS K XKUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKe JIJIs PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4 CpEeAHero  oOmiero  o0pa3oBaHUs, COLUAIU3ALMU
oOyuaronuxcs. M3yyenue Ouosiornu oOecrneuynBaeT yciaoBus A GOpMUpPOBaHUS
UHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX ¥  HWH(OPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HMHTETPALUM OMOJOIMUECKHUX 3HAHHUM C
IPEICTABICHUSAMH U3 JPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIe TOJOXKEHUS O MpeIHA3HAYECHUH Y4eOHOTO MpenMera
«buosnorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOA0B K oOTOOpy u
CTPYKTYPUPOBAHUIO €r0 COAEpXaHHs, MPEACTABIEHHOr0O B IMporpamme IO
OMOJIOTHH.

Ot6op coxaepxkanusi yuyeOHoro mpeamera «buosiorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPa3HOrO MOAXO0/a, B COOTBETCTBUU C
KOTOPHIM OOyYaroluecs: OJDKHBI OCBOMTH 3HAHMUS U yMEHHS, 3HAUUMBIC IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OINpPEACAIONINE aJIeKBaTHOE ITOBEJICHUE
YyeJjoBeKa B OKpY’Karolleld MPUPOAHOM cpejlie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTeabHOCTH. Oco00oe MEeCTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPIKAHUS, KOTOPBIC CIIyKaT OCHOBOU JJisi (hOPMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTAIUSAX  JIMYHOCTH, CIHOCOOCTBYIOUIMX  T'yMaHH3AIUH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypuUpOBaHUE COJCpKaHUS Y4eOHOro Marepuana B MporpaMMe I0
OMOJIOTHM OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHHUs 3HAHUK 00
OTIIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOIBI, O €€ YPOBHEBOM OpraHU3alluu U
ABOJIIONIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTICHBI CIICYIONINE COJepKaTeNbHbIe TUHUM: «bronorus kak Hayka. MeTosl
Hay4YHOTO To3HaHus», «KieTka kak Ouonormdeckas cucteman, «OpraHuzM Kak
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ouonoruueckas cucremay, «CrucreMa U MHOrooOpasne OpPraHu4ecKoro MHUpPay,
«OBOJIOLUS KUBOU NPUPOAB», « IKOCHCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

[enb n3yuenus: yueOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE —
OBJIQZICHUE  OOYyYalOIIMMMCS  3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAJIBHOM
OpraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra M NOpUOOpeTEeHHE YyMEHUM
UCIOJIb30BaTh 3TU 3HAHUS U1 TPAMOTHBIX JIEHCTBUN B OTHOILIEHUU OOBEKTOB
KUBOUM HPUPOJIBI U PEHIEHUS PA3TMYHBIX KU3HEHHBIX POOJIEM.

VYkazaHHas Lenp U3y4eHUs npeaMera «bHonorus» cCOOTBETCTBYIOT LEIEBBIM
OpUEHTHpaM pe3yJIbTaTOB BOCIIUTAHUS Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus
npuHATEIM ~ Paboueidr  mporpammoit  Bocnutanuss ~ MKOY  «Cpennsis
obmieoOpa3oBarenbHas mmkonaNelr.KupeHcka»u ydMTBIBAIOTCS B ONPEICICHUN
BOCIIUTATENBHBIX 3a7a4 ypoKa.

JlocTikeHre 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBOM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIIETYIOIIUX 3a/1a4:

OCBOCHHME OOYYAIOMIMMHUCS CUCTEMBl 3HAHUA O OMOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYXAIIUX OCHOBOM
ig (OpMHUPOBaAHUS NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpa, O
METOJaX HAay4YHOI'O MO3HaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3allUM, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAaHUAX B OMOJIOTHH;

(GopMupoBaHrue y OOy4YarOIIMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O NYyTSIX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IVISIAOB, UJEH M TOAXOJOB K HM3YUYEHHMIO >KMBBIX CHUCTEM
Pa3HOIO YpOBHS OpraHU3allu;

CTAaHOBJICHHE Yy OOydwaromuxcsi oOmeld KyJabTypbl, (QYHKIIMOHAIHHON
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa >KMBOM MPUPOJbI HAa OCHOBAaHMM 3HAHMM M ONBITA, MOJYYEHHBIX NpPH
U3Yy4YeHUH OUOJIOTHH,

(GopMupoBaHne y oOydaloIIMXCsl YMEHHUH WJUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOW JEATETbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM >KUBOIA
PUPO/JIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS] ITUIECKUX
HOPM IpU MPOBEJICHUN OMOJIOTMYECKHUX UCCIIEI0BAHMIM;

OCO3HaHWE IICHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHUI B MMOBCETHEBHOM KU3HU JJIs
OLICHKH MOCJIEICTBUIA CBOEH JEATEILHOCTH MO OTHOILLEHUIO K OKPYXKaIOIEel cpeie,



COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUIAKTHKU
3a00JIeBaHMI.

B cucreme cpemnero obmiero obOpasoBanus «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBJISETCS OOS3aTEIbHBIM YYCOHBIM TPEIAMETOM, BXOJISAIIAM B
COCTaB MpeaMeTHOH 001acTh «EcTecTBeHHO-HAYYHBIC TIPEIMETHD).

J1st m3ydeHust OMOJI0TuY Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hexnenmwo), B 11 kimacce — 34
gaca (1 gac B Hezeio).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU H
APYTUMH €CTECTBEHHBIMH HayKaMmH, punmocodueit, ITUKOM, SCTETUKON U MPaBOM.
Pons Ouonormu B (QOpMUPOBAHUU COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHne, KiaaccupuKamusa, MOJACIMPOBAHUE, CTAaTUCTHYECKas oO0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbios, [{x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHMS )KUBOU MPUPOIBD.

JlabopaTopHblie U MPAKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Jcnosb3oBaHuE pa3nMYHBIX METOAOB IpHU
M3yYECHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. JKuBble cUCTEMBI M KX OPraHU3aLMS.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaIMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTAaHUYECKON MTPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpaszue. Y POBHU OpPraHU3AIMN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIMA, IOIYISALHUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYeCKui), OnochepHbI.

JlemoHncTpanum:

Tabnuiel 1 cxembl: «OCHOBHBIE NMPU3HAKK KU3HU», «YPOBHHU OpraHU3aIuu
KUBOU MPUPOABD.

O6opynoBanue: Mmojienab Mmosekynsl JIHK.

Tema 3. XumMuveckuii cOCTaB ¥ CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KJIETKA. XHWMHUYECKUE DJJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHThIL. Bojia 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BellecTB B KieTke. [loanepikanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHre OenKoB. AMUHOKHCIIOTBI — MOHOMEpHI OEIKOB.
HezameHnnmble n 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpBhl O€IKOBOW MOJIeKysbl (TepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornyeckue
GyHKIHUU OEIKOB.



depmeHTHl — Oumonormueckue Karamumzatopel. CTpoenme (depmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas cnenubuyHocTh. KodepmeHntsl. ButamuHsbl.
OTnunuust pepMEHTOB OT HEOPTAaHUYECKUX KaTaTU3aTOPOB.

VYrineBoapl: MoHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30KCUpr003a),
aucaxapuibpl  (caxaposa, JakKTo3a) MW mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
HeJI0I103a). buonornyeckre GyHKIMM YriIeBOIOB.

Jlunuasl:  Tpurnuuepuabl, docdonunuasl, crepounbl. ['uapodunsHo-
rupodoOHbie  cBoiicTBa. buomornueckue Gynkuuu gunugoB. CpaBHEHHE
YIJIEBOJIOB, OEITKOB U JIUMTUAOB KaK HICTOYHUKOB SHEPTHUU.

Hyxknennoseie xucnmorer: JIHK wu PHK. Hyxkneoruasl — MoHOMEDSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne u ¢pynxuuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUN.

[uronorus — Hayka o kietke. KinetouHnast Teopusi — npuMep B3auMOJEHCTBUS
ujeil 1 PaKkToB B HAYUHOM MO3HAHUU. MEeTOAbl U3YUEHUS KIICTKH.

Knerka xak mnenoctHas xuBag cucrema. OOmme NpHU3HAKH — KIIETOK:
3aMKHyTasi HapyxHas meMOpana, Monekyybl JJHK kak renermueckuid ammapar,
CUCTEMa CHHTE3a OelKa.

Tunel KJIETOK: »yKapuoTHYecKass U mpokapuothyeckas. OcoOeHHOCTH
CTpPOEHHUS MpoKapuoThyeckor KieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIETKA. OCHOBHBIE OTJIMYWS PACTUTEIBbHOM, >XKUBOTHOM H
rpUOHON KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa 1 pyHkuuu. [{lutonnasma u eé
opranouipl. OnHoMmemOpaHHble opraHouasl kietku: JIIC, ammapart I'ombaxw,
nu30ocoMbl. [loTyaBTOHOMHBIE OPTaHOWIBI KIETKA: MUTOXOHJPWHU, IUIACTHUIBIL.
[IpoucxoxkneHne MHUTOXOHIpUN U 1acTtun. Buasl mmactua. HememOpanubie
OpraHOMJbl KJIETKH: PpHUOOCOMBI, KIETOUYHBIA LIEHTP, UEHTPHUOIU, PECHHUYKH,
KryTUKUA. OYHKIIUU OpTraHouI0B KJIETKU. BrItoueHusl.

SAnpo — perynaropublii HeHTp kieTku. CTpoeHue sapa: snepHas 000JI0UKa,
KapuoIlia3Ma, XpOMaThH, SIPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XMuMHUYECKUX JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «lleprognyeckas TabauIa XMMHUYECKUX SJIEMEHTOBY,
«CTtpoeHue MOJIeKyJbl BOJbI», «bruocunTes 6enka», « CTpoeHre MOJIEKYJITbI OeTKay,
«Ctpoenue pepmentan, «Hyknennosbie kuciaotsl. [JJHK», «CTpoeHue MoaeKyJibl
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AT®», «CtpoeHue 3yKapUOTUYECKON KIETKN», «CTpOEHUE KUBOTHOWU KIIETKHUY,
«CTpoeHHE pacTUTENBHON KIETKH», «CTpOeHHE MNPOKAPUOTUYECKOU KIETKNY,
«Ctpoenue sapa KIETKW», « Y TIEBOAb, «JIunmuasn.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHE MJisi MPOBEACHUS
HaONIOACHUN, HM3MEPEHUI, 3KCHEPUMEHTOB, MHKpPOIIpENapaTbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlabopaTopHble U IpaKTH4YeCKue padoThbI:

Jlabopatopnass pabora Ne 1. «M3yyeHue KaTamuTUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMuiIa3bl WA KaTalla3bl).

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpoeHHUs KIETOK pPACTCHHI,
KUBOTHBIX U OaKTepHuil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
ONMCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTb KJIETKH.

OOMeH BelecTB, Wik MEeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKUN OOMEH) U
TUCCUMWISIIUSA (PHEpreTuueckuii oOMEeH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMU B IOHWMAHHUH
MeTabou3ma.

Tunbel oOMeHa BelecTB: aBTOTPOPHBIN U rerepoTpodHbiil. Posb ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALLEHUN PHEPTUU B KIIETKE.

®orocunTe3. CBeroBags u TemHoBas (a3el QorocuHTe3a. Peakuun
dboTocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUEHUE (POTOCUHTE3a NSl KU3HU
Ha 3emie. BausHue ycnoBuid cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS! €r0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHU.

XeMocuHTe3. XEMOCHUHTE3UPYIoIIHe OaKkTepuu. 3HaUeHHEe XEMOCHUHTe3a s
KW3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. PaciiensieHue BeIiecTB, BbIAEICHHE U
AKKyMYJUpPOBaHWE DSHEPruM B KIETKE. OJTalbl DJHEPreTHYECKOr0 OOMEHa.
I'mukonu3. bpoxkenne u ero Buibl. KHCIOpOOHOE OKHUCIEHHE, WM KJIETOYHOE
IbIXaHUE. OkucnuTenbHoe dbochopunrpoBaHue. OddeKkTUBHOCTD
SHEPIreTUICCKOr0 OOMEHA.

Peakinuu MarpuuHoro cuHte3a. ['eHernueckas wuHpopmamus u JIHK.
Peanuzanus reHetmyeckod HMHPOpMalLMM B KIETKe. ['€HEeTHMUeCKHil KO M €ero
cBoiicTBa. Tpanckpunuust — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Ooenka. Otanbl TpaHcusiuuu. KonupoBanue amuHOkucinor. Poms pubocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3nu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS U JKU3HEHHOTO IMKJIA BHPYCOB.
baktepuodaru. bonesHu pacTeHud, JKUBOTHBIX M 4YEJIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedunmra yenoseka (BUY) — Bozoyautens CIIN/a.
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OOpatHast ~ TpaHCKpUNIMs, peBepraza W  uHTerpasza. llpodwunakrtuka
pacipocTpaHEHUsl BUPYCHBIX 3a00JIeBaHUM.

JleMOHCTpauM:

[Toptpetsi: H. K. Konbiios, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl mutanusy, «MeTtaboauzmy», «MHUTOXOHIPHUY,
«JHepreTuyeckuii ooOMen», «Xmnoporact», «Dotocunredyn, «Ctpoenne THK»,
«Ctpoenue u (pyHKIIMOHUpOBaHUE TeHay», «CUHTE3 Oelkay, «I 'eHeTHUeCKUuil Koy,
«Bupycsi», «bakrepuodarn», «Crpoenue u xu3HeHHbId 1uka Bupyca CIIN/a,
Oakrepuodaray, «Permmmkanus JJHK».

Oo6opynoBanue: moaenu-amuinkanuu «Y apoenne JJHK u Tpanckpunms»,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojesb cTpyKTypsl JJTHK.

Tema 5. PazmHoKXeHNe U MHAMBUIYAJbHOE PA3BUTHE OPTAaHU3MOB.

Krerounslii 1UKI, WM >KU3HEHHBIM HUKI KieTku. MHTepdaza u MHUTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAObOp — KapUOTHII.
JIMTionHeIi W TalUIONJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XpOMaTHJIBI.
[{utonmorndyeckue OCHOBbI PA3MHOXKEHUS M  WHIUBUAYAIBHOTO  Pa3BUTHS
OPTraHU3MOB.

Henenne knetkn — muto3. Craguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUIX MUTO3a. BHOJIOTHYECKU CMBICT MUATO34.

[Iporpammupyemasi ruOesb KIETKH — allonTOo3.

dopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrionoe U nosoBoe. Bumbl 6ecrnosnoro
Pa3MHOXXEHUSA: JIeJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €r0 3HAYEHHE IS CEJICKIINH.

[TonoBoe pa3MHOKEHHE, €r0 OTINYHS OT OECTIOJNOTO.

Meito3. Cranuu meio3a. IIporecchl, npoucxoasdiue Ha CTagusx Menosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

I'amerorenes — mnporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKH U sIMYHUKA. OOpa3oBaHUE U PAa3BUTHE IMOJOBBIX
KJIETOK — TameT (CIepMaTo30Wj, SIUIEKIEeTKa) — CIepMATOr€HEe3 U OBOTCHES.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK W CrIepMaTro3ousoB. OIJI010TBOPEHHUE.
[Taprenorenes.

NunuBuayanpHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIIBHOE  pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHUS Y MO3BOHOUYHBIX >KHBOTHBIX:
npoOsieHne, TacTpynsmnus, opraHorene3. IloctaomOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHSL: MPSAMOE, HETpsMoe (JTMYMHOUYHOE). BrusHaue



CpeIbl Ha Pa3BUTHUE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butne pactenuil. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTaJIUU PA3BUTHSL.

JdeMoHCTpanuu:

Tabmuupr m cxembl: «DoOpMBI pa3sMHOKEHHS OpPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHUE
pactenuity, «Jlenenue kieTku OakTepuit»y, «CTpOCHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocombd», «Kierounslii mukin», «Pemnukanusa JJHK», «Mutosy,
«Meiio3y, «IIpsiMoe u HenmpsiMOe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAIOIINUX U
yesnoBekay, « OCHOBHBIE CTaJUU OHTOTCHE3ay.

O6opynoBanue: MUKPOCKOTI, MHKPOIpPENapaThbl «Cnepmato3onasl
MJICKOITUTAIOWIETOY, «SMIIEKIIETKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHas MOJIENIb-alIuIMKanus «JleneHne KIeTKu», MOJAENb
JIHK, monens meTadazHoit XpOMOCOMBEI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 3. «HaOmromenwe muTO3a B KIETKAaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopuas pabora Ne 4. «M3yueHwe CTpPOCHHS IOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[IpenqmeT u 3agaum reHetuku. Victopus pasBuTHs T€HETUKU. POk uTosiorun
U DMOPHOJIOTHH B CTAHOBJIICHUU TCHETUKH. BKiIag pOCCHUCKUX U 3apyOCKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToabpl TeHeTUKH (THOpPUI0IOTHYECKUH,
LIUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTHUeCKui). (OCHOBHBIE TI'€HETUYECKUE
MOHATHUS. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMAaX CKPEIIMBAHUM.

3aKOHOMEPHOCTU HacCJIeI0BaHUsI MPU3HAKOB, yCTaHOBJIEHHBIE I'. MeHnaenem.
MoHorubpuiHoe CKpemuBaHue. 3aKOH eIuHO-00pa3usi THOPUIIOB IEPBOTO
nokosieHud. IIpaBuino pomuHHMpoBaHWs. 3aKOH pPaCUICIUICHUSI IPU3HAKOB.
['unore3a ynctoTel rameT. [10JIHOE M HETIOJTHOE NOMUHUPOBAHUE.

JluruOpuaHOEe  CKpelMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJIECIOBaHUS
MpU3HAKOB.  [lUTOreHEeTHYECKHE  OCHOBBI  JUTHOPHUIHOTO  CKPCIUBAHMS.
AHanu3upymoliee ckpeuBanue. Fcnonap30Banne aHAIM3UPYIONIETO CKPENTMBAHUS
JUISL OTIPEICJICHUS] TEHOTHIIA OCOOH.

CuerienHoe HacnenoBaHue Tmpu3HakoB. Pabora T. Moprana mo
CLEIUICHHOMY HACJIEAOBaHMIO I'eHOB. HapyiieHne cuerieHusi TeHOB B pE3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEACTBEHHOCTH. [ €eHETUUECKUE KapThl.



['enetnka nmona. XpoMOCOMHOE ONpeAesneHrue mnoJjia. AyToOCOMbI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TeTeporameTHble opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ”3BMEHYMBOCTH: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKALMOHHON NU3MEHUUBOCTU. BapualioHHbIN psii M BapuallMOHHAasi KpUBasi.
Hopma peakunu npusHaka. KonndecTBEHHbIE M Kauy€CTBEHHBIE MPHU3HAKU U KX
HOopMa peakuuu. CBoCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBennasi, wiM TEHOTHNHYECKas, W3MEHUYMBOCTh. KoMmOmHaTHBHas
M3MEHYMBOCTh. Meil03 W MOJOBOM Mpouecc — OCHOBa KOMOHMHATHBHOM
M3MEHYUBOCTU. MyTalnoHHas u3MeHYnBoCTh. Knaccudukanus MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U nMpu4uHbI MyTaluii. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PsIIOB B HaciencTBeHHoU n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U H3MEHUYNUBOCT.

I'enetuka uenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOABI T'€HETUKH
YeJIOBEKa: TCHCATOTHUCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpPENIECIICHNE TEHOTHUIA!
[IOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOUIBIO
[1[1P-ananu3a. HacnenctBeHHble 3a00JjieBaHUSI 4YENOBEKa: TI€HHbIE OOJE3HHU,
00JIE3HM C HACJIEICTBEHHOM NpeapacronoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue U reHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpuHIUIIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS] TEHETUYECKUX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
TEHETHUKH B MTPEIOTBPALLECHUH U JICUEHUU TeHETHUYECKUX 3a00JIeBaHUH UeIoBeKa.

JlemoHcTpanum:

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

Tabmuubr u  cxembl:  «MOHOTMOpPHIIHOE  CKpEUIMBAHHE U €r0
LATOIEHETUYECKAss OCHOBA», «3aKOH pACIIECIUIEHUS W €ro LHUTON€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», « IuruOpuaHoe CKperiuBaHue,
«llutonornyeckue  OCHOBBI  JAWTMOPUAHOTO  CKpelluBaHus»,  «Menosy,
«B3auMoznencTBue aUIENbHBIX TE€HOBY», «l'€HEeTMYeCKHe KapThl pacTCHUH,
XKUBOTHBIX U 4eJIOBeKa», «['eHeTuka momnay, «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOrO0 ¢ Tmojom», «Kapuorunsl 4yenoBeka W IKHBOTHBIX», «Buael
U3MEHUUBOCTHY», «MoaudukalnroHHas HU3MeHYHBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallnoHHAsS U3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-aniuiMKauun «MOHOTHOPUIHOE CKpEUIMBaHUEY,
«Hemonmunoe mgomuHupoBaHue», «JluruOpuaHoe ckpenmBanue», «llepexpécr
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XpOMOCOM», MHKPOCKOI W Mukporpenapar «Jlpozodunay (Hopma, MyTamuu
(bopMBI KPBUILEB U OKPACKH Tela), repobapuid «I"opox moceBHOMW».

JlaGopaTopHblie M MpaKTHYeCcKHe PadoOThI:

JlabopatopHasi padota Ne 5. «M3yueHue pe3ynbTaToOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBaHUS Y APO30(HIIbI HAa TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnas padota Ne 6. «M3ydenne Moau(pUKaIMOHHON H3MEHINBOCTH,
MOCTPOECHHUE BapUALIMOHHOTO PAZIa U BAPUALIMOHHON KPUBOID.

JlabopatopHast pabota Ne 7. «AHanM3 MyTanuii y Apo30(HUiIbl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHHe U aHaJIW3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkups Kak HayKa W IpouUecc. 3apOKICHHUE CENEKIMH U JTOMECTUKALMS.
VYyenue H. WM. BaBwioBa 0 MEHTpaX TMPOUCXOXKIEHUS W  MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
1IopoJa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMH. MacCoBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CEJIEKIIMM pPAcTEeHWA M JKUBOTHBIX. OIlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — HWHOpuauHT. Ywuctas nunHus. CKpenyBaHUE YHUCTBIX JIMHHUM.
I'eteposuc, wnu rubpunHas cuia. HepojcTBEeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénunass tubpummzanuss u €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W
MOJyYEHUE TIOJUIUIONJOB. JIOCTHKEHUS CENEeKUUH PACTCHUW, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHomoruss kak oTpacib NPOHU3BOJCTBAa. ['€HHAass HMHKXEHEpHUs. Tambl
co3manusi pexomOmHanTHOM JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Knertounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okosoruuecknue W dTthyeckue  mpobiembl. MO —  reHeTuuyecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabmuiel U cxeMbl: Kapta «LleHTpbl TPOUCXOXKIACHUS U MHOT00O0pasus
KYJbTYPHBIX pacTeHuit», «[lopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «OtnanéHnas rudpuan3anus», «Padbotel akagemuka M. @. IBanoBay,
«Ilomunnounus», «OO0beKTH OuotexHonoruny, «Kietounsie KyJabTyphl U
KJIOHUpOBaHue», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pactenuii, repdbapuit «CeabCKOX035UCTBEHHBIE PACTCHHUS.
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JlabopaTtopHble U IpaKTH4YeCcKue padoThbI:

Okckypcusi «OCHOBHBIE METOJIBI M JIOCTH)KEHHS CEJIEKUUMU pacTeHUd u
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBosIoIMOHHAS OMOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUS HSBOJIIOIIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopusl U €€ MecTO B OMOJOrMU. BiusHuEe 3BOJIIOIMOHHONW TEOPUU HA PAa3BUTHE
OMOJIOTUHU U JPYTUX HAyK.

CBuzerenscTBa  dBOMONMU.  [aIEOHTOIOTMYECKHE:  TTOCIEN0BATEIBHOCTD
HOSIBJIGHUS. BHUJOB B HAJICOHTOJIOIMUYECKOH JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHEe: CXOACTBA W pasziuuMs HSMOpPHUOHOB pa3HBIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHUE: TOMOJIOTHYHBIE, AHAJIOIMYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OIMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OBomonuonHas Teopuss Y. JlapBuHa. IIpeAnochblIKM BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKylIMe CHUJIbI 3BOMIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpEAeNEHHAs] U3MEHUUBOCTb,
O0opb0a 3a CyIecTBOBaHHUE, CCTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHUIA BUAA U SBOTIOLHUU.

JBrkymue cuibl ((hakTopbl) SBOJIONUUA BHJIOB B MpUpPOJe. MyTallMOHHBIHI
Mpolecc U KOMOMHATHBHAS M3MEHYMBOCTH. [lomynsiiMOHHBIE BOJIHBI U JApend
reHoB. M30s1us 1 Murpanus.

EcrecTBeHHBI1 0TOOp — HanpaBisitouii  ¢akrtop 3Bojouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHMW3MOB KakK pe3yJbTaT 3Bojiouuu. [Ipumepst
MPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMop(dO3bl U UAHO-adaNTaI|H.

Bun u BumooOpazoBanue. Kpurepun Buga. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi. DopMbl  3BONIOUMU:  QuUieTHYECKas, JAUBEPreHTHas,
KOHBEpTeHTHas, napamienbHas. HeobpaTumMocTs 3BOJIOLUH.

[IpoucxoxaeHne OT HeclenUaTn3UpOBaHHbIX MpeakoB. [Iporpeccupyromas
crienrain3anus. AJanTuBHas paguanus.
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JleMoHCTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabmuupl 1 cxemsl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiie», «3apoIbIIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOpY», «MHOroo0pa3ue COpTOB pacTEHU»,
«MHoroo6pazue  mopos  KUBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHYHMBOCTHY, «ApoMopdo3wry, «Mamoamantamuny, «OO0mas mereHeparus,
«/IBmkymue cuibl 3Bosrounny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsuna», «boppba 3a cymectBoBanue», «IIpucrnocoO0aeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3zoBaHuE, « IKOJIOTUYECKOE BIUI000pa30BAHUE.

OOGopynoBaHKe: KOJIJICKIIUST HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HAOOp IJIONOB M CeMsH, KoJuleKIus «[Ipumepsl 3alUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHbBIE HAINpPABICHUS 3BOJIIOLHUN», 00BEMHAS MOJETh
«CTpoeHue ToJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpapuueckas kapta wmupa, koiekuus «Dopmbl COXpaHHOCTH
HMCKOMAeMbIX JKMBOTHBIX M pacTeHui», wmoaenb anmumkamus «llepekpéct
XpOMOCOM», BIIaXHbIe mpenapartsl «Pa3BuTtue Hacekomoro», «Pa3Burtue
JATYIIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTanu GOpMbI KPbUILEB U
OKpAackKu Tena).

JlabopaTopHblie U NpaKTHYeCKUue padoThI:

Jlabopatopuasi padora Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HHU HA 3emIe.

JloHaydHble TPEACTABICHUS O 3apOXKACHUM >KU3HU. HaydHble TUIIOTE3bI
BO3HUKHOBEHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEpPMUs. XHUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON 3BOMOUK. HavanbHbIe 3Tanbl
ouonornueckoi sBomronuu. ['mmoresa PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KJIETKM M WX HBOJIOLMS.
dopMHUpPOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButHe xu3Hu Ha 3emuie 1o ’pam u nepuojaM. Karapxein. Apxeiickas u
nporepo3oiickas dpbl. llameosoiickas spa u €€ mnepuUOAbl: KEMOPHUHCKUIA,
OPIOBUKCKUH, CUITYPUHUCKNN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o30ckass 3pa W €€ NEpUOAbl: TPUACOBBIA, IOPCKUKA, MEJIOBOU.

Kalino3oiickas 3pa u €€ nmepuojpl: NajleoreHOBbI, HEOTCHOBBIH,
AHTPOTIOTEHOBBIM.
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XapakTepucTruKa KJIuMaTa U IeoJIOTHYECKUX IMporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOIMU PACTUTEIBHOTO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [l0sIBIIEHUE, paclIBET U BBIMUPAHHE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckKoro Mupa Kak oOTpaxkeHue »3Boronud. (OCHOBHBIE
CUCTEMAaTUYECKHE TPyl OPTaHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
IPOUCXOKICHUHA YeJNoBeKa. MeTroasl u3ydeHus anTpomnorene3a. CxoacTBa H
pa3JIMyYUs YEJIOBEKA U )KMBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cwibl  (dakTopel) — aHTPOIOTeHe3a. Hacnencreennas
U3MEHUMBOCTb M  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HU,
U3TOTOBJIEHUE OPYJIUI TPyAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbi, YenoBek npsaMoxondAmmii, YenoBek HeaHAEpTaNIbCKHM, YemoBek
pa3yMHbIii. Haxoakum uCKONaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYIusl.

Yenoeueckue packl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUIHAs
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUalIbHAs),  MOHTOJOUIHAsS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  NpPENCTaBUTENIEH
YEJIOBEUECKUX Pac K YCJIOBUSM CYIIECTBOBaHMUSA. EIMHCTBO 4YeJIOBEUECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilacrep, A. . Onmapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3aukHoBenne ColHEUHOM CUCTEMBI», «Pa3BuTHe
opraHuueckoro mupa», «PacturenbHas KieTka», <« KuBOTHasi  KJIETKay,
«IIpokapuoTnueckasi kietka», «CoBpeMEHHas CUCTEMa OPraHUYECKOTr0 MHpPay,
«CpaBHEHHE AHATOMHYECKHX YEepT CTPOCHMS YEJIOBEKa U YEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa [MaJCOHTOJOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOTO 4YEJNOBEKa», «JlpeBHelmue moan», «peBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UeII0BeUeCKHe pach».

O6opynoBanne:  mymspku — «lIpoucxoknenue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIAa, HEaHJepTajblla, KPOMAaHbOHIIA), CIEMKU WIH
M300paXeHUsT KaMEHHBIX OpYyAHil TEepBOOBITHOTO YeOBeKa (KaMHU-YOMIEPHI,
pyomia, ckpebiia), TEOXpOoHOJOrHMYecKas TalOnuia, Koulekuus «DopMmbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie M MpaKTH4YeCcKHe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yyeHue HCKOMAEMbIX OCTATKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKIUSIX.
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DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIueCKU My3eil).

Tema 3. Opranusmbl 1 OKPY:Ka0UIas cpeaa.

DKOJIOrus KaK HayKa. 3ajau U pa3feibl KOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuUTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropbl. Kriaccuduxamumss skonornyeckux (HaKTopoB:
abnotuyeckre, OWOTHMYECKME U aHTpOINOreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(GaKkTOpOB Ha OPTAHU3MBI.

Abunotndeckue GakToOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOTU3M.
[IpucnocoOneHusi OpraHM3MOB K  JIEMCTBUIO  a0MOTHYECKUX  (DAKTOPOB.
buonornyeckne puTMsl.

buornueckue (bakTophI. Bunpet  GuoTtHueckux B3aUMOJICHCTBUN:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBAapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIIU3M,
HEeWTpanu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJECUCTBUN Ul CYLIECTBOBAHMS
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyjsinud. (OCHOBHBIE IOKa3aTeln
MONYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJuHaMuka 4MCI€HHOCTH NOMYJISIIUU U €€ peryJisimsl.

JlemoHncTpanum:

[Toptpetsi: A. 'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmumpsl u cxembl: kapta «lIpupoaubie 30HBI 3emuny», «Cpeabl oOUTaHUS
OpranusmoBy, «®Potonepuoausm», «llomymamum», «3aKOHOMEPHOCTH pOCTA
YUCJIIEHHOCTU MOMYJSUUU UHPY30puu-TyPenbkn», «[luiesbie nenm.

JlaGopaTopHblie U NpaKTHYecKue padoThbI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTeHUH U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T maoTHOCTH MOMYJIALMN pa3HbIX BUIOB
paCTEHUI.

Tema 4. Coo01iecTBa ¥ DK0JIOrH4ecCKHUe CUCTEMBI.

Coo0miectBO opranu3sMoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHI0OBas,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabsl-momuHantel. CBS3U B
ouorneHo3e.

Okosornuueckre cuctembl (dkocucteMmbl). [loHaTtue 00 3KocucTemMe U
ouoreorneHo3e. OYHKIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOAYLEHTHI,
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KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBbie) YpPOBHM 3KOcHCTeMbl. [luleBble 1LeMM U CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHCTEMbl: OuOMacca, MPOIYKLIHS. IKOJIOTUYECKUE
nupamMubl: MPOIYKUHUU, YHUCICHHOCTH, Ouomaccel. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLMS, pa3Butre. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE  SKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe 1 X0351iCTBEHHOE 3HAYEHUE arPO3KOCUCTEM H YPOOIKOCUCTEM.

buopaznooOpaszue kak @akrop ycroilunmBocTH 3kocucteM. CoXxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocdepnl. JKupoe BemiectBo U ero ¢yHkuuu. OcobeHHocTn Ouocdepbl Kak
rJ100anbHOM 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecM€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yIiieposa,
a30Ta). 30HANBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Orocdepe 3eMiin. AHTPOINIOTeHHbBIE U3MEHEHUs B Orocdepe.
I'moGanbHbIE YKOIOTUYECKUE MPOOIEMBI.

CocyiectBoBaHue IPUPOABI U 4eJIOBEYECTBA. Coxpanenue
O6ropazHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA palimOHAIBHOTO
yIOpaBlIeHUS TPUPOJHBIMA pEeCcypcaMH U WX HCHOJb30BaHUE. JlocTHKEeHHUS
OMOJIOTUU U OXpaHa MPUPOBI.

JlemoHncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubl 1 cxembl: «lIumeBsie nenun», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nutanus», «IKOJOTMYECKas MUPAMUIAN,
«buocepa u yenoek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOMHOTO  Jeca», «buoneno3d Bomoéma», «ArpoiueHo3», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JECUCTBUSA HAa IpUPOLY», «BaxHenmme HMCTOYHUKU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX Boa», «[louBa — BakHeMIash COCTaBIISAIOMIAS
ouocdepo», «DakTopsl aerpaganuu nouBy», «llapaukoBelil 3 dext», «DakTopbl
PaIMOAaKTUBHOTO 3arps3HeHust Ouochepb», «OO0mas cTpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopot yriepozaa B 6nochepe», «KpyroBopot a3ora B Ipupoae».

O6opynoBanue: MoJeib-anIumKanus « TUnuyHbie OMOIIEHO3bI», Tepbapuii
«PacTtutenbHble co00IIECTBaY, KOJUIEKIMH «bruoneHo3y, «Bpeautenn BaxHEHIINX
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuu © KOJUICKIIMM pPACTCHUA W
KUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM SKOJOTUYECKUM TPYIIaM OJHOTO BHU7A,
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Kpacnas kuura Poccuiickoit ®enepanmu, n300pak€HUS OXPAHIEMBIX BHJIOB
pacTeHu! U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMbLI TIO
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COOQO, ycraHaBnIuMBalOTCS TpPeOOBaHUSA K pe3yibTaTaM
OCBOCHMs  OOy4aloIMMUCA HpOrpaMM  CpEeJHEero ooumero oOpa3oBaHMUA:
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B crpyKkType IMUYHOCTHBIX PE3YJbTATOB OCBOCHHUS Ipeamera «buosorus»
BBIJICJICHBI CJIEAYIOIIME COCTABJISIOIIME: OCO3HAHUE OOYYAIOIIMMHUCS POCCUMCKOM
rPaXXJaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACNICHUI0, HaJu4Yhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUNU JUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATULUN pPa3BUTHS OHUOIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsl PYKOBOJACTBOBATHCS B CBOECH
JNEATEIbHOCTH IIEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OuoNoruYecKoro oOpa3oBaHMsI, HAJIMYME HKOJOTHYECKOTO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUS IpeaMera «bruoaorus» JOCTUraroTCs B
€IMHCTBE Y4YEOHOW ¥ BOCIHUTATENHLHON JEATETLHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMH POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEACHUS W CIOCOOCTBYIOT TIpOlleCCaM CaMOTIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpAa3BUTHUsSA, PA3BUTHUSI BHYTPEHHEW MO3UIMU JIMYHOCTH, IaTPUOTU3MA,
YBAXKEHUS K 3aKOHY WM MPAaBOMOPSAKY, YEJIIOBEKY TPYJa U CTaplIEMy IMMOKOJIEHUIO,
B3aMMHOI'0 YBAXKCHUS, OEPEKHOT0 OTHOMIEHUS] K KYJIbTYPHOMY HACIEIUIO U
TpaaulMsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorr ®enepaiuu, npupoae u
OKPY KaroIIEH Cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JIOJKHBI OTPaXaTh TOTOBHOCTh M CTOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIM{, TIO3UTHBHBIX  BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIr0 OOIIEeCTBA, PaCHIMPEHUE >KU3HEHHOTO
ONbITA U ONbITA JIESITEIBHOCTH B MPOLECCE Pealn3allMi OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU O0YYAIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHIICKOTO 00IIECTBa;
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OCO3HAaHHWE CBOMX KOHCTHTYLMOHHBIX IMpaB M OO0S3aHHOCTEH, yBa)KeHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATENIBHOCTH MpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSTh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHATH €&;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM TMOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HCCJIEAOBATEIbCKUX 337a4, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON M BOJIOHTEPCKOU JAEATEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS:

c(OpPMHUPOBAHHOCTb POCCHUICKOI rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUS K CBOEMY HaApoOJy, YYBCTBA OTBETCTBEHHOCTHU IIEpPE]l
Ponuuou, ropmoctm 3a cBOM KpaH, cBOW PoanHy, CBOM S3BIK W KYJBTYDY,
MPOILIOE U HACTOSIIIEe MHOTOHAIMOHAJIBHOTO Haponaa Poccuu;

[IEHHOCTHOE OTHOLIEHHUE K MPUPOJIHOMY HACJIEAHMIO U MaMSITHUKAM MPUPOBI,
NOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWMOJIOTHM, TOHUMAHMS 3HA4YEHUsS OWOJOTHMM B TO3HAHUM 3aKOHOB
MPUPOBL, B )KU3HHU YETIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeiHas yOeXJI€HHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3auurte OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITIMTAHUS:

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/Ja;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, dTUIECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JHMYHOIO BKJIaJa B TIOCTPOEHUE YCTOWYMBOIO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMUTEIISM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHUS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBHUU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIICHHIA,
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MOHUMAaHUE 3MOIMOHAIBHOTO BO3/ICUCTBHS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQXEHHIO B PA3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBJISITH KAYECTBA TBOPUYECKOM TIMIHOCTH;

5) ¢u3nyeckoro BoCHUTAHHSNA, (POPMUPOBAHHS KYJIBTYPbI 310POBbsI U
IMOIMOHAIBHOIO (JIAT OOy YHS:

MOHMMAaHUE W peanu3anus 370poBoro u 0Oe3omacHOro oOpasza >KU3HU
(3mopoBOoe  TIMTaHWE, COOJIIOJICHWE THUTHMCHHYECKMX TPABWII W HOPM,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryjsipHas (Qunveckas
aKTUBHOCTb), OEpPEKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHUMAHWE I[IEHHOCTH TPaBWJI WHAWBUAYAIbHOTO ¥  KOJUIGKTUBHOTO
0€30MMacHOTO MOBEJCHHS B CUTYAIHUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHHWE MOCIEJACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTpPEOICHHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHHS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTh K TpPYyAy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jto0Oue;
TOTOBHOCTh K aKTMBHOM JIEATEILHOCTH TEXHOJIOTMYECKON U COIMaIbHOM
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO

BBITIOJTHSITh TAKYIO JACSITCIIBHOCTD;

UHTEPEC K pa3InyHbIM cepaM MpoPecCHOHAIBHON JESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymield mnpodeccurn U peaTn30BLIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKECHUU BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCIIMTAHHUS:

AKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMSI,;

MOBBIIICHUE YPOBHSI OJKOJOTUYECKOW KyJNbTYPhI: TMPUOOpPETEHHUE OIbITa
IUTAHUPOBAHUS TIOCTYIKOB U OIIGHKM MX BO3MOXHBIX TOCIEACTBUN IS
OKpYXarouen Cpeapl;

OCO3HaHWE TIO00ATHHOTO XapaKTepa JKOJOTHYECKHX MpoOJIeM M MyTed HuX
pEIICHMUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MNPUOOpETaeMble MpPU HM3YYEHHH OHOJIOTUU
3HAHUST W YMEHUSA TPU pEIIeHUU TMpoOJeM, CBS3aHHBIX C PalMOHATHHBIM
MPUPOJONIONIL30BaHNEM  (COOJIOJIEHUE  TIpaBWUJ  TOBEJACHUS B IPHUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHHWE DPABHOBECHS B HDKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OMoChephl);

20



AKTUBHOE HEMPUATHE JACUCTBUW, MPUHOCIIIMX BpEI  OKPYXKAIOLIEH
OPUPOAHON Ccpelie, YMEHHE MPOrHO3UPOBATH HEOJIArONPHUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA NMPEAIPUHUMAEMBIX TEUCTBUI U MIPENOTBPAIIATh UX;

HaJIMYUE PA3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW U COLIMAIBHOM
PAKTHKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUECKOMN NIEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKW W OOIIECTBEHHON MPAKTHUKHA, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIBTYpPhl KakK CpeICcTBa
B3aUMOJICHCTBUS MEXKY JIFOJbMU U MMO3HAHUS MUDA;

MOHMMaHUEe crnenuPukr OHOJOTMM KaK HayKh, OCO3HaHHS €€ poJid B
GbOpMUPOBAHMU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIE€JIO0CTHOTO
IpeicTaBlieHus 00 OKpyXaloleM MHUpE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKa U
oOliecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUuH Mpodiaem
COXpPaHEHUS TPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJIS COBPEMEHHOW IMBUIIU3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/aHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEmaThb PECypCHble  MpoOJieMbl  pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 III00AJTBHBIX YKOJIOTHYECKUX MPOOJieM U
oOecrieueHus  Tepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHAJIHLHOMY
WCTIOJb30BAaHUIO TIPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJIOTHYECKMX 3HAHUN B LEIAX
MOBBIIIIEHUS  OOIIEeW KYJIbTYphbl, €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OO0ydYaromuxcs, GopMupyemon
pU U3y4eHUH OUOJIOTHY;

MMOHMMAaHUE CYUIHOCTU METOJOB MO3HAHUSA, UCIIOIb3YEMbBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJb30BaTh IIOJlydaeMble 3HAHUSA JMJId aHaiu3a W
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO0 MUpa M MPOUCXOISIINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbI0 MTOTYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BATh OMOJOTUYECKHE 3HAHMS JIs
pelieHus mpo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U UCCIIEIOBATEIIBCKYIO JEATCIbHOCTh MHANBUYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUI0, K AaKTMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUH IO OHOJOTUH B
COOTBETCTBUH C KU3HEHHBIMU NTOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHsS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHSI O0YUaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAy4yHOM KapTUHBI MUpa M cheluduKy METOJO0B IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPrusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (haKT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
UCCIEIOBaHWE,  HAONIOJCHWE, U3MEPEHHE, OSKCHEPUMEHT U JIPYTux),
yHUBEpCaJIbHbIE Y4eOHbIC JEeWCTBUS (MIO3HABATENbHbIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBHOM
IPAMOTHOCTH W  COLMAJIBHOM KOMIIETCHIIMM OOYYarolIuXxcsi, CHOCOOHOCTH
00yJaromuxcs MCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pEHUYECKUE 3HAHUS W  YHHUBEpPCAJIbHBIE Yy4eOHBIC JEHCTBHUS B
MIO3HABATEIBLHON 1 COIMAJIbHON MPaKTHKE.

MeranpenMeTHbIE pe3yJibTaThl OCBOCHHUS MPOrPAMMBI CPEAHETO OOIIETo
00pa3oBaHuUsl TOKHBI OTPAKATD:

OBaanenue YHHBepPCATbHBIMH yueOHBIMU MO3HABATEJIbHBIMHU
AedCTBUSIMM:

1) 6a3oBble JJOrHYECKHE AeiiCTBUSI:

CaMOCTOSITeNIbHO  (hOpMynMpoBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIINK, 000OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHUM (BBIJACIATh UX XapaKTEpHBIC NMPU3HAKH, YCTaHABIMBATh
CBSI3U C IPYTUMH TIOHATHSIMH ),

OTpENENIATh 1M JSATCIbHOCTU, 3ajiaBasi MHapaMeTpbl U KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl JCATCIIBHOCTH C MMOCTABJICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS 11 0ObsICHEHUS! (DAaKTOB U SIBICHUI
YKABOU IIPUPOBI,

CTPOUTH JIOTHYECKHE pPaCCYXKIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, IO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PacCMaTpHUBACMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BHIBOJIBI M 3aKITFOUCHHS,

IPUMEHSTh CXEMHO-MO/ICITbHBIE cpeAacTBa IS MpeCTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHHA B M3y4aeMbBIX OMOJOTHYECKHX OOBEKTaX, a
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TaK)K€  MPOTHBOPEYMHA  Pa3HOTO  poJa,  BBIABICHHBIX B  Pa3jMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH pELIEHUs MPOOJEeMbl C y4ETOM aHajau3a MMEKOUIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JAESITEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAVUHHUPOBaTbL U  BBIIOJHATH pabOTy B  YCIOBUSIX  pEAIbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOT'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHNUE TIPU PELICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKUE TeHCTBHA:

BJIa/I€Th HaBbIKaMU y4€OHO-HCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBBIKAMM  pa3peuieHusi MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUA, €r0 HWHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MNPUMEHEHHUIO B Y4YEOHBIX
CUTYaIIMSIX, B TOM YHCJIE IPU CO3/aHUH YYEOHBIX M COLUATIBHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHUEM,
KITFOYEBBIMH MTOHATHSIMHI W METO/IAMU;

CTaBUTh U (HOpPMyIHpPOBaThH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESTEIbHOCTH Y )KU3HEHHBIX CUTYAIIHX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHbIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEIICHUs, HAaXOAUTh apryMEHThl IJi1 JOKa3aTelbCTBA
CBOMX YTBEPKICHHM, 3a1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBATh IOJYyYEHHbIE B XOJA€ pEIICHUA 3aJauyd  pe3yJIbTaThl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallUsiM, OLEHUBATh NPHOOPETEHHBINA OIBIT;

OCYILIECTBIISATh LEJICHAIPABICHHBIN MOMCK MEPEeHoca CPEACTB U coco00B
AecTBUs B IPO(ECCHOHATIBHYIO CPENY;

YMETb NEPEHOCUTD 3HAHUS B MO3HABATEIBHYIO U IPAKTHUECKYIO 00JIaCTH
KU3ZHENIEATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE UJI€H, IPEjIaraTh OpUTHHAIbHBIE TTOJIXO0/IbI U PEILICHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, IOMYCKAIOIIKE aTbTepHATUBHBIC PEILICHUSI.

3) padora ¢ uHopManueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEeKCTe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsiX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax aHHbIX, B UHTepHETE), aHaIM3upOBaTh
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nH(}OPMAITUIO PA3IMYHBIX BHIOB M (DOPM MpeACTaBICHUS, KPUTUUECKH OI[CHUBATH
e€ JI0CTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTH;

(GopMynupOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHBIC METOABI MPU TMOUCKE U
otOope Ouosornyeckoil mHpopManru, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3ajay;

npuOOpeTaTh OIBIT MCIOJIb30BaHUS HH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMAlIbHYIO  (GOpMY  MIPEACTABICHHUS
ounonoruueckoi nHGopMauu (cxemsbl, TpaduKy, TUarpaMmbl, TaOIUIBI, PUCYHKU
H Ipyroe);

UCIOJb30BaTh HAYYHBIA #A3BIK B KayeCTBE CpEACTBA IHpu paboTe cC
Ouonornueckod HH(poOpManMen: NPUMEHATh XUMUYECKUe, (U3UUECKUe U
MaTeMaTUYeCKHe 3HAKHM M CHMBOJIbI, (pOpMyJbl, aOOpeBHATYPY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaIJISITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHUA W 3allUThl  WHQPOpPMAIIUH,
MH(POPMAITMOHHOHN 0€30I1aCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMU:

1) ob1menne:

OCYIIECTBJISITh KOMMYHUKAIIMHM BO BCeX c(pepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEJIBHO BBIIOJIHEHUS MpeaaraeMou
3a/layy, YYUTHIBaTh MHTEPECHl U COIJIACOBAHHOCThH MO3UIUN IPYTrUX YYaCTHUKOB
JIMaJIoTa WA TUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHsS, TOHMMAaTh 3HAaYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYaIlUM,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITIEPETOBOPHI;

BJIAJETh Pa3IUYHBIMU CHOCOOaMHU OOILEHUS M B3aUMOJICWCTBHS, TTOHHUMATh
HaMEPEHHUs JAPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU popMme (popMyIupoBaTh CBOM BO3PAKCHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeTbHOCTh:

MOHUMATh ¥ HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYaTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBLIX (OPM B3aUMOACHCTBUS MIPH PEIICHNN YIeOHOH 3a1a4u;

BBHIOMPATh TEMAaTHUKy W METOABl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

24



IPUHUMATh  L€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTMIKEHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenenarb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKJIOr0 YYAaCTHHKAa KOMaHIbl B
oOIIHif pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPHUSIM;

npeayiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJEU C TMO3ULIHA HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISATh IMO3UTHBHOE CTPATErMYECKOE T[OBEICHWE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHHUBEPCAJTbHBIMHU PEryJsATUBHBIMH ACHCTBUAMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISIBICHUA MpoOJIEM U UX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKUX 3HAHUA UEJNEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHAX M NOCTYIIKAaX MO OTHOLICHWIO K YKUBOHW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIESATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyll B 00pa30BaTENIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalLUsX;

CaMOCTOSATENIbHO COCTaBJATh IJJaH pEIIeHUs MpoOJeMbl C  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;

pacuMpsTh paMKH y4eOHOIro MpelIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTb
3a peLICHHUE;

OLIEHUBATh PUOOPETEHHBIH OIIBIT;

crnocoO0cTBOBaTh (HOPMHUPOBAHUIO WU TPOSBICHUIO LIMPOKOW HPyIuLUU B
pPa3HBIX O00JIACTSX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  [O3HABATENbHOM  pediekcuu KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEUCTBUMI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI pedIeKCUH AJIs OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHUKEHUIO;
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IIPUHAMATh MOTHBBI M AapryMEHTHl APYIMX NPU AaHAIU3E PE3YIbTaTOB
NEeATEIIbHOCTH;

3) npuHATHE ceOsl M APYTrUX:

IPUHUMATh ce0sl, MOHUMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX NPU AaHaIUu3€ pPe3yJbTaToOB
NEATEIIbHOCTH;

MPU3HABATh CBOE MTPABO U MPABO JIPYTUX HA OLINOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUHU APYTOro YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs mnporpammbl COO mo Ouosorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue A yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHMS, YMEHUSA U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4EOHBIX CHUTYallMsX, a TaKKe B PEaIbHbBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C Ouonorueid. B mporpamme npeaMeTHbie
pe3yNbTaThl MPEACTABIECHBI IO FOAaM OOyUEHHUS.

[IpenMeTHbIle pe3ynapTaThl OCBOEHUsS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPAa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OMOJNOTHH, (YHKIIMOHATIHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHU )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEpXKAaHUE OHOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
KHU3Hb, KJETKa, OpraHu3M, MeTabonu3M (0OMEH BELIECTB M IMpPEeBpallCHUE
SHEPIruM), TOMEOCcTa3 (CaMOpEryJsiius), YPOBHEBAasI OpraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKLIHA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IEHTPaJbHAs JOTMa MOJEKYJsIpHOW Owuomnoruun), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (0 1eHTpax MHOTooOpasus H
POUCXOXKJEHUS KyIbTYpHBIX pacrenuid H. . BaBunoBa), onpenensrb rpaHULIbI
WX MPUMEHUMOCTHU K )KUBBIM CHUCTEMaM;

yYMEHHE BIJIaJIETh METOJJaMU HAYYHOT'O MMO3HAHUS B OMOJIOTUU: HAOIO/IEHHE U
ONMCAHUE YKUBBIX CHUCTEM, MPOIECCOB U SIBIICHWI, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJIBIDKCGHHE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]ly MCCIEAYyEeMbIMU BETUYMHAMU, OOBSICHEHUE MOJYYEHHBIX
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pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBO/bI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT U
AYKapuoT, OAHOKJIETOYHBIX K MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYECKOro OOMEHa, XEMOCHUHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATH MOJyUYEHHBbIE 3HAHUS JJI1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, IUJI NMPUHATHS NPAKTUYECKUX PELICHUW B IOBCEAHEBHOU
KU3HU C IeNbl0 obOecrieyeHus Oe30MacHOCTH CBOETO 370POBbSI M 370POBbS
OKPY>KAIOIIUX JIOAEH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpPYKaroIlen
OPUPOJHOM cpenie, MOHMMAHUE HEOOXOIMMOCTH WCIOJIb30BaHUS JOCTHIKEHUN
COBPEMEHHOMU ouonorun " OMOTEXHOJIOTUA  JJI1  PALMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JJIEMEHTapHbIE TEHETHUYECKHE 3aJaud Ha MOHO- U
OUTUOPUIHOE CKPEIMBAHUE, CLEIJICHHOE HACIEJI0BAaHUE, COCTABIIATH CXEMBI
MOHOTHOPH/IHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIEJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIONATH
npaBuiIa mpu padboTe ¢ y4eOHbIM U Ta00PaTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATh HH(OpMALIHIO
OMOJIOTMYECKOT0  COAEpMaHMsl, BKJIIOYAIONIYI0 TIICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuanibl), 3TUYECKHE AaCHEeKTbl COBPEMEHHBIX MCCIEIOBaHUNA B OHOJIOTHUH,
MeAMLIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE U YCTHbIE COOOLIEHMUS,
0000111ast OMOJIOrMYecKyr0 UHGOPMAIMIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTH 3HAHUIM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa M HAyYHOIO MHPOBO33PEHHMs, O BKIJIAJE POCCHUMCKUX WU
3apyOeKHbIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAJIBHOM
IPaMOTHOCTH YeJIOBEKa VISl pellIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJIEpP)KaHHWE OMOJOTMYECKUX TEPMUHOB U TOHSATHUI:
BUJI, MOMYJISALKS, TeHO()OHA, SBOIIOIMS, ABIKYIINUE CUJIbl ((haKTOPBbI) HBOJIIOLNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, YKOJIOTHUECKIE (aKTOPHI,

27



DKOCHCTEMA, MPOAYLUEHThl, KOHCYMEHTBI, PEAYyLEHThl, LEeNu MUTaHUs,
AKOJIOTHYECKas MupaMujia, OuoreoieHos, onocdepa;

YMEHUE WH3Jararb OHOJOTMYECKHE TEOpUr (3BOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUWH), 3aKOHbI W 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactBa K. M. bapa, depenoBaHus TIaBHBIX HampaBiICHUN U
nyteir sBomonuu A. H. CeBeproBa, yuenust o 6uocepe B. W. Bepnanckoro),
ONPENEIIATh T'PAHULIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yYMEHHE BJaJIeTh METOJAaMH HAyYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOCHUE U
ONKCAHUE >KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUW, OPraHU3alMs U IMPOBEJCHHE
OMOJOTHMYECKOr0  AIKCIEPUMEHTa,  BBIIBIKEHHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHUE MOTYyUYECHHbIX
pEe3yJbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOIYJSUNA, MNPOAYLUEHTOB, KOHCYMEHTOB, PpEIyLEHTOB,
OMOTeOlEHO30B U JKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOT0 OTOOpa, BUAO00pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpPEeHOca
BEILIECTB W IOTOKA BSHEPIMM B DKOCHCTEMaX, AHTPOIOICHHBbIX HW3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOT€OXHMHUYECKUX
ITUKIIOB B OHocdepe;

yMEHHUE MPUMEHSATH MOJYyYEHHbIE 3HAHMS JISI OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHSTUS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KU3HH C LEeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOETOo 3/I0pOBbsi M 30POBbS
OKPYXAIOIKX JI0JeH, COOII0IEHUST HOPM IPaMOTHOTO MOBEICHUS B OKpYKarolei
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTH)KEHUN
COBPEMEHHOM OMOJIOTHH JIJIsi PAIIMOHAILHOTO MTPUPOIONOIH30BaHNUS;

YMEHHUE pelaTh 3J€MEHTapHbIe OMOJOTMYECKUE 33J1a4H, COCTABISITH CXEMBI
MEepPEeHOCca BEIIECTB U SHEPTHH B 3KOCHCTEMAaX (1€MW MUTAHMUS);

yYMEHHUE BBINOJIHATh JA0OpAaTOPHbIE M MpaKkTUYecKue padoThl, COOIIOIATH
npaBuia mpu paboTre ¢ yueOHBIM U TaO0OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKU OIEHUBATh W HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTUYECKOTO  COJIepKaHUS, BKJIIOYAIONIYI0 IICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00AbHBIE  JKOJIOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE TMHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
0000111ast OMOJIOTMYecKyr0 HH(POPMAINIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanyecTBO yacoB
HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne i/ IIpakTH4eckune
NMPOrpaMMblI Bcero o0pa3oBaTejibHBIE pecypchl
padoThI
bubmuorexa [JOK
1 b 2 0.5
MOJIOTIA Kalk Hayra https://m.eds00.ru/7f41c292
bubnuorexa [JOK
2 JKvBbIE CHCTEMBI U KX OpraHU3aIIHs 1
https://m.edso00.ru/7f41c292
3 XHUMHUYECKUH COCTAB M CTPOCHUE KICTKU 8 2 bubmorexa HOK
https://m.edso00.ru/7f41c292
bu6nuorexa [IOK
4 K 6
VSHEACATEIBHOCTE TICTRH https://m.edso0.ru/7f41¢c292
5 Pa3MHOkeHUE ¥ MHIUBUTYAJIbHOE Pa3BUTHE 5 15 bu6nuorexa [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTh M HI3MEHYHUBOCTD 8 2 bu6nuoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41¢c292
but6mmorexa [{IOK
8 P 1
C3CPBIOS BpEMA https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 6
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuyecTBo yacoB
HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne i/ IIpakTH4eckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI
Bbub6mmorexa [JOK
1 2
IBOIMOUHONHAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 bubnuoreka LIOK
3emie https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 @) 5 2
PTaHHSMBL 1 Okpyaiotias cpena https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 0 9
Coo0111ecTBa ¥ DKOJIOTHYECKHE CUCTEMEI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
SSEPEHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 34 5
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HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
undposbIie
Ne n/m Tema ypoka IIpakTuyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchbl
bubnuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [IpakTrueckas padora Ne 1 1 05 bu6nuoreka [IOK
«/cnonp30BaHuEe pa3IMYHBIX METOJI0B IIPU ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKUX OOBEKTOBY
3 buonoruueckue cucTemsl, MPOIECCHl U UX 1 bubnmnoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XUMHYECKHI CcOCTaB KJIETKU. Boma u 1 bu6nuorexa [IOK
MUHEpaJIbHBIE COJIA https://m.eds00.ru/863e674e
bu6nuorexa [IOK
5 b .C 0 1
CAIH. T-OCTAB H CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOIOTHYECKHE
karanuzaTtopsl. JlabopaTopnas pabora Ne 1
6 «3 eHI/Iel:I)CaTaJII/ITI/II‘){eCKI:)ﬁ aKpTI/IBHOCTH 1 1 brbmorexa [JOK
i https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha TPUMEPE aMIIIa3bl N
KaTaasbl)»
bu6nunorexa [JOK
7 I 1
ritepopL. Jiarm et https://m.eds00.ru/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 bubnmoreka [JOK
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https://m.edso0.ru/863e6d5c

Hcropus u MeToabl U3y4eHUs KIETKU.

bu6nmorexa [IOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KiteTka xak mesgocTHas )KUBast cucTemMa
CTpoeHue 3yKapuOTUYECKON KIIETKHU.
JlaGoparopHas padora Ne 2 «M3yuenne
CT oerl)n/m II)(JIGT(?K aCTEHUN XHZETHHX Bubmorexa LIOK
11 - 51 SoB 11 GaxTe HII;I o Mm’( OCKOMOM ;{a 1 https://m.eds00.ru/863e6ff0
p p a p https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIpErapaTax u ux
OITMCAHUEY
12 OOMeH BeIeCTB UM META00IU3M Bubmorexa ITOK
https://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 (o) . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bubmmoteka [IOK
14 D i 00
HEPTETHHACCIIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
Kki1eTkd. Muto3. Jlaboparopuast padora Ne 3
15 «Habmronenue MI/ITOSEII) B Kfl)eTKai KOHYHKA 0.5 bubnnorexa LIOK
a ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOIIperapaTax»
16 buocunres Oenka. Peakiyst MaTpu4HOTO bu6muoreka [IOK
CHUHTE3A https://m.edso00.ru/863e796e
17 Tpancnsamus — 6nocuHTe3 OenKa bubmorexa [TOK
https://m.edso0.ru/863e796e
but6mmorexa [IOK
18 H —
CIUICTOUHBIC (OPMBI AKHU3HH — BHPYCEI https://m.eds00.ru/863e7540
19 DopMBI pa3MHOKEHHUST OPTAaHNU3MOB bubnuotexa [JOK
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https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e

bu6nmorexa [IOK

20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnogorBopenue. JlabopatopHas pabota bubnmnoreka HOK
Ne 4 «I3yuenune cTpoeHHs TOJIOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOIIpenapaTax»

22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmiorexa LIOK

https://m.eds00.ru/863e8436

93 ['eHeTKa — HayKa O HaCJIEJICTBEHHOCTH U bu6mmoreka [IOK
M3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJICTOBAHUS bubnmnoreka [JOK
NpU3HAKOB. MOHOTMOPHUIHOE CKPEIMBAHNE https://m.eds00.ru/863e8878

o5 JurubpuaHoe ckperuBaHue. 3aKoH bubmmnoreka [JOK
HE3aBHCUMOI0 HACJIEIOBAHUS TPU3HAKOB https://m.edso00.ru/863e89a4

26 CuenneHHoe Hacae10BaHNE IPU3HAKOB bubmiorexa LIOK

https://m.eds00.ru/863e8¢60

97 I'enetuka moma. HacnenoBanue mpu3HaKoB, bubnmnoreka [JOK
CLEIUIEHHBIX C MOJIOM https://m.eds00.ru/863e8c60
W3menunBocts. HenacnencreenHas
U3MEeHYHBOCTH. JlabopaTopHas pabora Ne 5.

98 N3ydenre monuduKaoHHOM bubmuoreka [IOK
U3MEHYMBOCTH, IOCTPOCHHE https://m.edso00.ru/863e8efe
BapHAIIMOHHOTO PAJa M BAPUAITMOHHOM
KpHBOW»

29 Hacnencrsennast N3MEHYHBOCTH bubmmorexa LIOK

https://m.edsoo.ru/863e8efe
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['eneruka yenoBeka. [Ipaktuueckas pabota

bub6nmoreka [IOK
30 02, 1
Ne 2. «Cocrapeine it aams https://m.eds00.ru/863e8078
POJIOCITIOBHBIX YEJIOBEKAY.
PesepBHbIil ypok. O0001IEHHE 110 TEME
31 «HacnencrBeHHOCTE U U3MEHYHBOCTD 1
OpPraHU3MOBY
bubnuorexa [JOK
32 1
CeneKums Kak Hayka i Ipouece https://m.eds00.ru/863e9214
33 MeTo/1bl U JOCTHXKEHUSI CEIEKITUU 1 bubnuorexa [JOK
pacTeHUM U KUBOTHBIX https://m.eds00.ru/863e9214
bubmuorexa [JOK
34 broTrexHoorus Kak oTpacib MPOU3BOJICTBA 1
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne n/n Tema ypoka IIpakTHyeckue unpposrIe
Bcero o0pa3oBaTte/ibHbIE
padoThI ec
pecypcbl
1 OBOIIOLUSA U METO/IbI €€ U3yUEHUs 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Wcropus pa3BuTus npeacrabiieHuit o0 1 bu6nuoreka [IOK
3BOJIIOLIUU https://m.eds00.ru/863e9570
bubmnorexa [JOK
3 M 1
HIKPOIBOIIOHI https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BHJIa U HBOTIOIMH. JlabopaTtopHas pabota 1 1 bubnmnoreka [JOK
Ne 1 «CpaBHeHue BUI0B 110 https://m.eds00.ru/863e99c6
MOP(OIOTHUECKOMY KPUTEPHIO»
5 JIBroKy1iue cuibl (31eMeHTapHbIe 1 bu6muoreka [IOK
(bakTOpHI) IBOIIOIUH https://m.edsoo.ru/863e9dad
bu6nuorexa [IOK
6 E i 0TO 1
CTCCTBCHHBIH OTOOP 1 €ro (opML https://m.eds00.ru/863e9ed0
Pe3ynbTathl 3BOMIONNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlabopaTopHas pabora 1 1 bubnmoreka [JOK
Ne 2 «Onucanme mpucOcOOIEHHOCTH https://m.edsoo.ru/863e9fde
OpraHusMa 1 €€ OTHOCUTEIIbLHOTO
XapakTepay
8 HampaBnenus u myTu MaKpOd3BOJIIOIUH. 1 bubnmoreka [JOK

HeobpaTumocTs 3BOTIOINN

https://m.edsoo.ru/863e9cle
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DKcKypcus «IBOIOLHS OPraHUIeCKOTro

9 MuUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIN
WJIM KpaeBEIUECKU My3ei
10 Wcropus xu3Hu Ha 3emiie U METO/bI €€
U3YYCHHUS.
11 ['unoTe3sl NpOUCXOKACHUS KU3HU HA bubnuoreka [IOK
3emie https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie 1o Apam U bubnmnoreka [JOK
IIepUoOIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tallbl YBOJIOLUH
PacTUTENLHOTO U )KHBOTHOTO MHUPA.
13 [Ipaktuyeckas pabora Ne 1 «3yuenue bubmmorexa LIOK
g https://m.edso0.ru/863ea8bc
HCKOMAeMbIX OCTaTKOB PACTEHUI U
KUBOTHBIX B KOJIICKITHSIX)
14 CoBpeMeHHast cucTeMa OpPraHuYeCcKOro bubnmnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
bu6nuorexa [JOK
15 DBOJIOIKS YeJIOoBeKa (AaHTPOIOTEHE3) https://m.edsoo.ru/863eac2c
16 JIBroxkymiue cuibl (pakTopsbl) bu6muoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIH YBOJIOIUH YeJIOBEKa
18 UenoBedeckue pacsl U IPUPOIHBIE bubmuoreka [IOK
aJlanTaluy YyeaoBeKa https://m.edso00.ru/863eaea?
PesepBHelit ypok. O6001IEHHE TIO TEME
19 «Bo3HUKHOBEHHE U Pa3BUTHE KU3HU HA
3emie»
20 OKoJIorus Kak HayKa
21 Cpenpl OOUTaHUS U YKOJIOTUYECKUE bubmuorexa [JOK

36


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

(bakTopsI

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

Aobuotndeckue daktopsl. JlaboparopHas
pabota Ne 3. «Mopdonornyeckue
O0COOEHHOCTH PAaCTEHHH U3 Pa3HbIX MECT

bub6nmoreka [IOK

22 obutanusny. JlabopatopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BnusiHEE cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICyCa
bubnmnoreka [JOK
23 bromieciue paxropst https://m.edsoil.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nomyssiiad. [TpakTudeckast padora Ne 2
«[ToacuéTr MIOTHOCTH MOMYMSAUN pa3HBIX
BUJIOB PACTCHHII»
bu6nuorexa [JOK
25 Coo0b1ecTBa OpraHu3MoB — OHOIIEHO3 httns://m.edsoo.ru/863eba6a
bubnmnoreka [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHUCTEMBI) https://m.e dSO(I)l.ru 1863eb46a
g | o e e
sxocucTem. CyKieceus https://m.edsoo.ru/863eb5fa
28 [Ipupoansle 3xOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rimobanbHas 3xocucTeMa bu6muoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK
o6uochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onocdepe 3eminn
33 CocymiecTBoOBaHHE TTPUPOIBI U bubnuorexa [JOK
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YeJI0OBEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O0001IEHHE TEMBI 1
«Co00111eCTBA U DKOJIOTHYECKHUE CUCTEMBD)
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

* buonorus / [laceunnk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue /Ilox
pen. [laceunuka B.B., Akiinonepnoe o61mectBo «M3narensctBo «IIpocBeiienne»
* buosnorwus, 11 kmace/ [Taceunuk B.B., Kamenckuit A.A., PyomoB A.M. u apyrue
/Mlon pen. ITaceunuka B.B., AkninonepHoe o0miectBo «M31aTenbecTBoO

«ITpocBenieHue»

METOIUYECKHUE MATEPUAJIBI JISA YUUTEJIA
buonorus. 10-11 knaccel. ba3osiii ypoBens. [loypounsie pazpadotku/ [Taceunuk

B. B., IeenoB I'. I"., Ebumona T. M. UznarensctBo "IIpoceemenue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

HOC Mos IlIkona https://myschool.edu.ru
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