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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LE€JNei, COoJepKaHUs, pPe3yJbTaToB OOy4YEeHHS U
TpeOOBaHU K YPOBHIO OATOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LEAX U
NPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOTHH, € 3HAYCHUH B TMTO3HAHUM KUBOUW MPUPOJIBI U 00ECIIeYeHUN
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
oTmpeJiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeICTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUS OOYYAIOUIUXCS CpEJACTBAMU
yueOHOoro mnpeamera «buosorus», omnpeaenser o0s3aTellbHOe MPEAMETHOE
COJlep)KaHUe, €ro CTPYKTypy, pacopeleiieHue 1o pasleinaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe yYHUTBHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHUJOB Yy4ueOHO-TIO3HABATEIbHOU
NeATeTbHOCTH/Y4eOHBIX JEHCTBUM OOYYaIOMIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYecKOro 00pa3oBaHMsL.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHINAN TPEEeMCTBEHHOCTH B HU3YYE€HHUM Ouosoruu, Oyiarogapsi dyemy B HeH
MPOCMATPUBAETCS HANPABIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled NpUPOIHOU cpene.
[ToaTOMy Hapsiny ¢ M3yd4eHHEM OOIEOMOIOTMUECKUX TEOpPUM, a TakXKe 3HAHUU O
CTPOCHHH JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETIEHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJIYYeHHBIX 3HAHUU B MOBCEIHEBHOM >KU3HU ISl PEIICHUS MPUKIIAIHBIX 33]1ay, B



TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI UYETOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTHPOBaHUA, 000CHOBaHUS AKOJIOTUYECKU
1EJIeCO00Pa3HOTO TOBEACHUS B OKpYXKAIOIIEW NPUPOTHOM cCpene, aHaau3a
BIIUSIHUSA XO3SUCTBEHHOW JAESTENBHOCTH 4YeJIOBeKa HAa COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
ydaebHoro npeamera «buosorus» MpoauKTOBAHO HEOOXOAMMOCTHIO OOECTeUeHus
YCJIOBHM JUISl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJbHOTO OHOJOTUYECKOTO
oOpa3oBaHus, KoTOopas mpeanonaraetT (GopMupoBaHue Yy  0O0yYarolUxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHS 3aHUMAET BaKHOE
Mecto. Ona obOecneuuBaeT (HOpPMUPOBAHHUE Y OOYYaIOIIUXCA MPEACTABICHUN O
HAy4YHOM KapTUHE MHpA, paclidpseT U 000OUIaeT 3HAHUSA O KUBOW mMpupome, €&
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCIOBUS  JJIA: TIO3HAHUST 3aKOHOB  JKMBOM  MpuUpoAbl, (OpMHUPOBaHUS
(yHKIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro oopasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPO/JIC
Y YEJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUST UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronmuxcs. M3ydyenue 6mosorun odecrneynBaeT yciaoBus Uisi GOpMUPOBaHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpPbhl, CIIOCOOCTBYET HMHTETPAIlMM OWOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU y4eOHOTo MpeaMeTa
«buonorus» COCTaBUIM OCHOBY /I ONpENETICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme 1o
OHMoJIOTHH.

Ot6op coxmepkanusi yueOHOro npeamera «buosjorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOTO TOJXO0Jla, B COOTBETCTBUM C
KOTOPBIM OOydaromuecs: JOJDKHBI OCBOMTh 3HAHUS W YMEHHUS, 3HAUYUMBIC JIJIs
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMPEASAIONUE aJeKBaTHOE IIOBEIACHHE
YEeJIOBEKa B OKPY’KAIOIIECH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TpaKTUUYeCKou aestenbHOCTH. Oco00oe MECTO B ATOW cHUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yYMaHU3AIUU
OMOJIOrMYecKOro o0pa3oBaHMUsL.



CTpyKTypupOBaHUE COJAEpXKaHUSA Y4EeOHOro MaTepuaja B TPOrpaMme II0
OMOJIOTMM OCYIIECTBIEHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUs 3HAHUN 00
OTIIMYUTEIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHM3aIliu
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera « buomorusp»
BBIJICJICHBI CIICIYIOIINE COJEpKATEIbHbIE JIMHUU: «brosorus kak Hayka. MeToabl
Hay4yHOTO mo3HaHus», «KieTka kak Ouonoruueckass cucrema», «OpraHu3M Kak
Oononornyeckas cucteman, «CucreMa W MHOTOOOpa3we OpraHUYECKOTO MHPay,
«IBOJIIOLUS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

[lenp usyuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHWE  OOYy4YalOIIMMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid >KUBBIX CHUCTEM Ppa3HOr0 paHra H MPUOOPETCHUE YMEHHI
MCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JICUCTBUMA B OTHOIICHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBom
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIASAYIONIUX 3a]1ay:

OCBOCHUE OOYYaIOIIUMHUCS CUCTEMbl 3HAHUM O OUOJOTUYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
JUIsi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluH, BbIAAIOMIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHre y OOY4YaIOIIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJVISIIOB, WJEH M TOIXOJ0B K M3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3alluu;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJIbTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
W3yYEeHUU OMOJIOTHH;

dbopmMupoBaHUe Yy OOYy4YaONIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIBHOCTH YeJOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTU;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS ITUIECKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU JJISI
OIICHKH TIOCJICICTBUIN CBOEH JEATEILHOCTH 10 OTHOIIEHUIO K OKPY KaroIIeh cpere,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIOJICHHE MEpP MNPOQPHIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENBHBIM YYCOHBIM IPEAMETOM, BXOISAIIUM B
coCTaB IpeaIMeTHOM 06macTi « EcTecTBeHHO-HAYYHBIE TIPESIMETHD.

J{nst u3yueHusi OMoJIOruu Ha 0A30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hemenmo), B 11 kimacce — 34
yaca (1 gac B He/IeII0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMUPOBAHMHM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alus.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIN, MOMYJISALHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormyeckue Karanmm3atopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas xuBas cucrtemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpoKaproThYeckor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kierku: JIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QYHKIUU OPraHOUIOB KIJIETKU. BKiroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIb, «brocunTtes Oenka», « CTpoeHne MOJIeKyJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sqpa KIEeTKu», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BeecTB: aBTOTPOGHBIN U rereporpodHsblii. Pois dpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. Bausinue ycioBuii cpensl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHUCIOpOOHOE OKHMCIIEHWE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amuHOKHCIOT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnozaedpunura yenoseka (BMY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanus», «Metadbonuzm», «MuUTOXOHAPHUSD,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus [JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetkn — muto3. Craaum murtosza. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aronTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJE€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKHMI CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKeje3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrmepMaro3oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobrienue, racTpyssmus, opraHorere3. IloctaomOpuonanbHOE pazButue. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



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

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemmmkamus JHK», «Mutosy,
«Meiiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONMUTAOIIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOIIETOY, «SHleKIeTKa MieKonuTaromero», «Kapuokunes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETHUKU. BKiam poccHiiCKUX M 3apyOerHBIX
y4EHBIX B Ppa3BUTHE TCHETHKA. METOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHEeTHUECKUi1). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacJieI0BaHUs
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBaHUIO FeHOB. HapyieHnne cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['oMoramMetrHeie W rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npusHaka. KonnyecTBEHHBIE M KAa4YE€CTBCHHBIE MPU3HAKH M KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalimoHHasi u3MEeHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHbBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHbBI MyTaluil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUS 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUEHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuiet © cxembl:  «MOHOTMOpPUAHOE  CKpEIMBAaHWE M €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBw», « MyTalimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCeBHOIN.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

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

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanéunas rtubpummuzanuss U €€ ycnexu. VICKYyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJUIUIONIOB. JIOCTMIKEHHsI CENeKIUMU paCTeHHMM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kiierounble KyJabTypbsl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekTh OuoTexHoNOTHN», «KieTouHbie KymbTYypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenbctBa HBomoIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ABOJIONWK BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymme cuiibl ((pakTopbl) 3BOJMIOLMKM BUAOB B Mpupojae. MyTallmOHHBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

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

[Ipucrnoco6IeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3BOJIOIUU. [Ipumepsr
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAUO-aAaNTALNH.

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

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOIUN.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paguarus.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTaunoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUA00OPa30BaAHUEY.

OO6opynoBaHue: KOJUICKIMST HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKpPAaCKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTariud (GOpMbI KPbUILEB U
OKpacKH Telna).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKICHUE XUMUUECKOW IBOTOIMA. HadanbHbIe 3Tamnbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3paMm u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKEeHHE HBOIOUUH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxoxsamuii, YemoBek HeaHAEpTAIbCKUU, YenoBek
pasymHbldi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AaHATOMHUYECKHMX 4YEepT CTPOCHHUS YEeJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBeKa (KaMHH-UOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3ajau U pa3fesbl SKOJOTUH. MeToabl SKOIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnotnyeckre, OWMOTHYECKHE U AaHTPOIOTreHHbIE. JIeHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKHX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

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

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJIAUUNA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdosmorndeckrue 0COOEHHOCTH PaCTEHUHN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ IK0JIOrH4YECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. JKuoe BemiectBo u ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6rochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUS B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA NTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS Ha IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJIAIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiii d3ddex, «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaenb-anmukanus « Tunudable OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnass xuura Poccuiickoit ®enepaunu, H300paxeHHs] OXpPaHSEMbIX BHIOB
pPacCTEeHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolMMHUCSA TNpOrpaMM  cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAECHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS MpeamMeTa «buonorus» AoCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOr0 OTHOIIEHHUS K KYyJIbTYPHOMY HACICIUIO H
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHHUE K MIPUPOIHOMY HACJICAUIO U MaMITHUKAM MPUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0OIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

NOHMMAaHHWE W pealu3alnus 370pOBOro W 0e30macHoro obpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYIO JICSITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYpbl: MPHUOOPETEHUE OmbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYIKarOIIEN CPEIBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWUi  TOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHCTBUM U MPEIOTBPAILIAT UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JEATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM IEJIOCTHOIO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOYCHHS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHHUE LEHHOCTH HAYYHOH MESTEeIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHeUU(PUKYy METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
YHUBEpCalbHble Y4yeOHbIE JEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OpMYyJIHpPOBaTh U aKTyaJlM3UpoOBaTh  IMpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIACIATh UX XapaKTEPHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHHH B M3y4aeMbIX OMOJOTMUECKHX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTENIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB [TO3HAHMSI,

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJI€Th HAYYHOU TEPMHHOIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI JJI1 J0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TNYHBIX BUOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIB30BAaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HABBIKAMHM  PAcTO3HABaHWS W 3aIUTHl  WHOOpMAIUH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXJaaeMol TeMbl (YMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHAMATh L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JACHCTBHSX M MOCTYIIKAax IO OTHOLICHHWIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIaH pELICHHUs NpodsieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTb,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIEKCUH AJIsi OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynbTaThl OocBoeHusi nporpamMmmbl COO mo OuojoruM Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3NIMYHBIX Y4YEOHBIX CHUTYyallUsX, a TaKkKe B peajbHBIX
YKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOM3BEIEHUE (PENPOAYKIIMSI), HACIEICTBEHHOCTh, I3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IEHTpax MHOTrooOpas3us u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMKMCAHHWE YKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpOBEJICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX



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

YMEHHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 oOecriedeHus: Oe30IacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh JJIEMEHTAPHbIE TIE€HETUYECKHUE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHUE pabdOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpPa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJlE€ POCCHUUCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIOIMS, ABWXKYIIKUE CUIIBI ((PaKTOPBI) HBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOYYCHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIHMM B DKOCHUCTEMAaX, AHTPONOTCHHBIX WM3MEHEHUW B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOPOTa BEIIECTB M OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1Lenplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPYXAaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsI pAallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W UHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXeEHUE U MTHAVBUAYAIIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 JBOMIOUHOHKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapnbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucteme HayK. 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB NPY U3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3y4EHHUE. https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH. https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHne OEJIKOB. 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTaasbl)y.
7 VYraesonanl. JIunuael. 1 bubmmorexa LOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxentobbie kuenotsl. ATO. https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Kietounas teopusi. https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucrema.
CTpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTICAHUEY.
bu6mmoreka [IOK
12 OOMeH BelecTB Uik METaboJIHU3M. httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotociiTes. XeMOCHHTES. https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHEpreTHICcKHi 0OMeH. https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpPEeIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A. https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0I0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubnnorexa [HOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHOe HaclleJJOBaHHE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBAHMS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

HUsmenunBocth. HenacnencrseHuas
M3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»
bubmuorexa [JOK
30 Teneritica uenosexa L https://m.edso00.ru/863e8d78
PeseprHblit ypok. O6001IeHNE 110
31 teme «HacnencTBeHHOCTh U 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Cenexuus kak Hayka i npouece L https://m.edso00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHoI0rus Kak oTpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara
nugposeie
n/ Tema ypoka Bcer  KonTpoubH [MpakTnyeck H3YYEeHH
o0pa3oBaTtejibHbIE
n 0 ble paboThI ue padboTsbl A
pecypcsbl
DBOIOLIHS U bubnuorexa [IOK
1 METO/IbI €€ 1 https://m.edso00.ru/863ea
U3YYCHHUSI. 20e
Ucrtopus
ASBHTIS bu6nmorexa [IOK
2 P . 1 https://m.eds00.ru/863e9
MIpPEJICTaBICHHA 00 570
IBOJTIOIIHH. —
bubnuoreka [{OK
3 MUKpOIBOIIOIHS. 1 https://m.eds00.ru/863e9
cle
[Tonmynsauus kak
3JIeMEHTapHast
eMHUIIA BUJA U
SBOJIIOIHH.
TaGopaTopiias bubnnoreka [JOK
4 parop 1 0.5 https://m.eds00.ru/863e9
pabota Ne 1
9c6
«CpaBHeHUe
BHUJIOB 110
MOpP(OJIOTHUECKO
MY KPUTEPHIO».
BIDKYIITUE CHITBI
gneMZITFa _— bubmuoteka [IOK
5) P 1 https://m.eds00.ru/863e9
(bakTopsbI)
dad
SBOJIOIHH.
EcrecTBeHHBIN bu6nmorexa LIOK
6 oTOOp U ero 1 https://m.eds00.ru/863e9
(hOpMBL. ed0
Pesynbrarsl
SBOJIIOLIMH:
IPUCTIOCOOTIEHHOC
Th OPTaHU3MOB H
BHUJ1000pa30BaHME. bubmmoreka [JOK
7 JlaGopatopHas 1 0.5 https://m.edsoo.ru/863e9f
pabora Ne 2 de
«Omnucanue
MPHUCTIOCOOICHHOC

TH OpraHusma u €€
OTHOCHUTEJIbHOTO



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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XapaxkTepay.

Hanpagnenus u bubnmnoreka HOK
8 yTH 1 https://m.eds00.ru/863e9
MaKpOdBOJIIOIUH. cle
9 HeoOpaTumocts 1
ABOJIIOIUHN
Uctopust xu3nu
10 Ha 3emJie 1/1 1
METO/IbI €&
U3YYCHHUS
I'umoressl bubnunorexa LIOK
11 MIPOUCXOKICHHS 1 https://m.edsoo.ru/863ea
JKM3HHU Ha 3emiie 5a6
PasBuTHE XKH3HN bubnmorexa LIOK
12 Ha 3emuie 10 3pam 1 https://m.edsoo.ru/863ea
Y NepuojiaM 6be
OCHOBHBIE 3TaITbI
ABOJIIOIUHT
PaCTUTEILHOTO H
JKHBOTHOTO MHUpa.
[IpakTuueckas
bubnunorexka LIOK
13 padora Ne 1 1 0.5 https://m.edsoo.ru/863ea
«3yuenue
8bc
HCKOITaeMBIX
OCTaTKOB
pacteHuii u
JKHUBOTHBIX B
KOJUTCKITHSIX)
CoBpemMeHHast
cHCTeMa bubmuoreka [{OK
14 1 https://m.edso0.ru/863ea
OpPTraHUYECKOTO 486
MUpa
OBOJIIOLHS bu6nunorexa LIOK
15 YeJI0BeKa 1 https://m.edsoo.ru/863ea
(aaTpOTIOTEHE3) c2c
JBroKy1ye cuibl but6mmorekxa [IOK
16 (axtopsr) 1 https://m.edsoo.ru/863ea
AHTPOIIOTEHE3A da4
OCHOBHBIE CTaauHU
17 ABOJIIOIUHU 1
YelloBeKa
YenoBeueckue bu6nunorexa LIOK
18 pacel 1 1 https://m.edsoo.ru/863ea

OpPUPOHbIE

ea2
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
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20

ajanTanuu
JelnoBeKa

Pe3epBHbIil ypoK.
0O0001enue Mo
TeEME
«Bo3HukHOBEHHE
Y Pa3BUTHE KU3HHU
Ha 3emie»

DKO0JI0rusd Kak
HayKa

21

Cpenpl oouTanus
Y DKOJIOTUYIECKUE
(bakTopsI

bu6nmoreka [IOK
https://m.edsoo.ru/863eaf
ec

22

AOuoTuyeckue
(baxTopsI.
JlaboparopHas
pabota Ne 3.
«Mopdonoruueck
e 0COOEHHOCTH
pacTeHuit u3
pa3HBIX MeCT
0oOUTaAHUS.
JlaboparopHas
pabota Ne 4.
«BnusiHue ceta
Ha POCT U
pa3BuUTHE
YepEeHKOB
KoJIeyca»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863eb
10e

23

buotnueckue
(bakTopbl

bubmmoteka IIOK
https://m.edsoo.ru/863eb
348

24

25

DKOJIOTHYECKUE
XapaKTEPUCTUKH
MOTYJISAIIAHN.
[IpakTueckas
pabota Ne 2
«Iloacuér
INIOTHOCTH

MOy AU
pa3HBIX BUIOB
pacTeHuin»

Coo0mrecTBa
OpPraHu3MoOB —

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/863eb
46a
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OHOLIEHO3

26

DKOJIOTUYECKHUE
CUCTEMBI
(9KOCHCTEMBI)

bu6nmoreka [IOK
https://m.edsoo.ru/863eb
46a

27

28

OcCHOBHBIC
IMOKAa3aTeIIHN
DKOCUCTEMEL.
DKOJIOTHYECKHUE
MUPAMUBL.
CBolicTBa
9KOCHUCTEM.
Cykueccust
[Tpuponnsie
3KOCHCTEMBI

bu6nmorexa [IOK
https://m.edsoo.ru/863eb
5fa

29

AHTpPOIIOTE€HHBIE
HKOCUCTEMBbI

30

buocdepa —
rinoOabHas
JKOCHCTEMA
3emnun

bubnuoreka [{OK
https://m.edsoo.ru/863eb
b5e

31

32

33

3aKOHOMEPHOCTH
CyIIECTBOBaHUS
o6uochepsl
YenosevyecTBo B
ounochepe 3emnn

CocymiecTBoBaHU
€ TIPUPOJIBI U
YeloBeYeCcTBa

bubmuoreka [{OK
https://m.edsoo.ru/863eb
di6

bubmmoteka IIOK
https://m.edsoo.ru/863eb
ale

34

Pe3epBHbIit ypoOK.
0O00011eHNE TEMBI
«CoobmiecTBa 1
9KOJIOTHYCCKHUE
CHCTEMbI»

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34
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YHUuBepcanbHbi Kogudpukatop

pacnpeaen&HHbIX NO KAaccam NpoBepAeMbiX TpeboBaHUM K pe3yabTaTam OCBOEHUA
OCHOBHOI1 06pa3oBaTenIbHOI Nporpammbl cpeaHero obuiero o6pasoBaHUA U
anemeHToB coaepxaHua no bBUOJIOTNA

(6a3o0BbIV ypoBEHD)

Komudukarop  cocraBieH  Ha  OCHOBE denepanbHOTO  TOCYJapCTBEHHOTO
0o0pa3oBaTeNbHOrO CTaHJaapTa cpeaHero oodmero oobpaszoBanus (nmanee — PI'OC) (mpukas
MunuctepctBa npocsemienusi Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O BHeceHUH
M3MEHEHUN B (eiepalibHbIl roCydapCTBEHHBIM 00pa3oBaTeNbHbIM CTaHAAPT CPEAHEro OOLIEro
oOpa3oBaHMs, YTBEPXKIEHHBIM MpHKa3oM MuHHCTEpCTBa 00pa3oBaHMsl W Haykd Poccuiickoii
Oenepanun ot 17.05.2012 Ne 413») u denepanbHoii 00pa3oBaTeIbHON NMPOrPAMMBbI CPEIHETO
obmiero oOpaszoBanus (mpuka3 MuHHCTepcTBa TpocBemeHus Poccuiickoit denepanuu OT
18.05.2023 Ne 371 «O6 ytBepxkaeHuu QenepaibHON 00pa30BaTeIbHONW MPOrpaMMBbl CPEIHETO
o0miero o0pa3oBaHus» (C U3BMEHEHUSIMH)).

Koaudukarop coctout u3 AByxX pa3aenos:

— pasmen 1. «IlepedeHp pacnpeneiéHHBIX IO KJIaccaM IPOBEPSEMBbIX TpeOOBaHUMN

K pe3yJibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl CPEIHEro OOIIero

oOpazoBanus 110 Onosoruu (0a30BBI YPOBEHB )»;

— paspen 2. «llepeueHp pacnpenenéHHbIX IO KjaccaM IPOBEPSEMBIX 3JIEMEHTOB
coziep KaHus 0 6nostoruu (6a30BEI YPOBEHB)».

Pasgen 1. NepeyeHb pacnpenenéHHbIX NO Knaccam npoBepsemMbix TpeboBaHui

K pe3y/ibTaTamM OCBOEHMA OCHOBHOW 06pa3oBaTe/ibHOI NporpaMmbl cpeaHero obwero
o6pasoBaHua no 6uonorumn (6a3oBblit ypoBeHbD)

B tabnune 1 npuBenén cocraBieHHblii Ha ocHoBe M. § @I'OC nepedyeHb MpPOBEPSIEMBIX
TpeOOBaHMN K METanpeAMETHbIM pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM
IIpOrpaMMbl CpeTHero oo1ero oopa3oBaHusl.

Tabauya 1
Kon IIpoBepsiemble TpeGoBaHNs K MeTaNPeIMeTHBIM pe3yJibTaTaM
NPOBEPsIEMOro OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHOM IPOrPaMMBbI CpeIHero o011ero
TpeOoBaHuUs o0pa3oBaHus
1 IMo3naBaTenbHble YY]{
11 ba3zogvie nocuueckue oeiicmeusn
111 VYcraHaBnMBaTh CyIIECTBEHHBIM NPU3HAK WJIA OCHOBAHUS ISl CPAaBHEHUS,
KJaccu(uKanuu 1 0600IeHUs
112 BbIABIATE 3aKOHOMEPHOCTH U MPOTHBOPEUMS B PACCMaTPUBAEMBIX sBIIE-
HUSX
113 CamocTosTenbHO (OpMYyIUPOBAaTh M aKTyalIM3UpOBaTh Mpoliemy, pac-
CMaTpuBaTh €€ BCECTOPOHHE;
OTIpeCIIATh LENU JAeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPhbl U KPUTEPUU UX J10-
CTHKCHUS
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BHOCHTH KOPPEKTHBHI B IEATEILHOCTD, OIICHUBATh COOTBETCTBHUE Pe3yJIbTa-
TOB IIEJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN ACITEILHOCTH

1.15

Pa3BuBath KpCaTHBHOC MBINUJICHUC ITPU PCIICHUHU KU3HCHHBIX HpO6JICM

1.2

ba3zoevie uccneoosamenvckue oeiicmeus

121

Bnaners HaBbIkaMH y4eOHO-MCCIEIOBATEIbCKOW M TPOEKTHOM JesATelNb-
HOCTH, HaBBIKAMH pa3pereHust mpoodieM

Kon
NpoBepPsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHNSI K MeTANPeIMETHBIM pe3yJibTaTamM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrpaMMbl CPeIHero 001ero
o0pa3oBaHusi

1.2.2

OBnazeHue BUJaMu JESTEIBLHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHMS, €T0 HH-
TeprpeTanuy, npeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX
CUTYallUsX, B TOM YHUCJIE TIPU CO3/IaHUU YYEOHBIX U COLUAIBHBIX TPOCKTOB

1.2.3

(DOpMI/IpOBaHI/Ie HAay4YHOro TuWIla MBIIIJIICHWA, BJIAACHUC HaquOﬁ TCp-
MHMHOJIOT Heﬁ, KIIIOUYCBBIMH ITOHATUAMHA U MCTOJaMH

124

BbIABIATE NPUYMHHO-CICACTBEHHBIE CBSI3M W AKTYyaJIM3UpOBATh 3aaady,
BBIIBUTaTh THUIOTE3y €€ pelIeHUus, HaXOAUTh AapryMEeHTbl Ui JOKa-
3aTeJIbCTBA CBOMX YTBEP)KJICHUW, 3a1aBaTh IapaMeTpbl M KPUTEPUHU
peLIeHus

1.2.5

AHaJ'II/ISI/IpOBaTB MOJIYUCHHBIC B XOAC PCHICHUA 3adaydUu PE3YJIbTATbl, KpU-
THYCCKH OLCHHUBATH UX NOCTOBCPHOCTDL, IIPOTrHO3UPOBATHL UBMCHCHHUC B HO-
BBIX YCIIOBHAX

1.2.6

YMeTb MepeHOCUTh 3HaHUS B MO3HABATENIbHYIO U MPAKTUYECKYIO 00JaCTH
KHU3HEIEATEbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHHS U3 PAa3HBIX MPEIMETHBIX 00JIacTei;
OCYIIECTBIIATh 1I€JIEHANIPABIECHHBIA MMOUCK MEPEHOCca CPEJCTB U CIIOCOOOB
JENCTBUS B TPO(EeCCUOHATBHYIO CPEeLy

1.2.7

Cr1ocoOHOCTB ¥ TOTOBHOCTE K CaMOCTOATCIIBHOMY IIOUCKY MCTONOB PCIIIC-
HHUA NPAKTHYCCKUX 3a/la4, TPUMCHCHHIO PA3JIMYHLIX METOJ0B ITO3HAHUA,
CTaBUTb U (I)OpMYJIHpOBaTB COOCTBEHHBIC 3aga4yu B O6p330BaTeHbH0ﬁ
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAallUAX;

CTaBUTb HpO6J’I€MLI " 3aJia4i, JOIMYyCKAOIINEC AJIbTCPHATUBHLIC PCIICHUS
BbIJIBUT'aTh HOBBIC UJICH, IPpEAJIaraTb OpUIrnHaJIbHBIC IMTOAXOAbl U PCHICHUSA
paBpa6aTBIBaTB II1aH peHICHUSA Hp06J'IeMLI C y‘-IéTOM aHajlIn3a MMCIOIINXCA
MaTCpHUAJIbHBIX U HEMATCPHUAJIbHBIX PECYPCOB

1.3

Paboma c ungpopmanueii

131

BJ'I&I[GTB HaBbIKaMU ITOJIYUCHUA I/IH(bOpMaIII/II/I N3 UCTOYHUKOB PAa3HBIX TH-
OB, CaMOCTOATCIBHO OCYHICCTBJIATHL IIOHMCK, aHAJIN3, CHUCTCMATHU3ALlUIO
W UHTCPHIPCTALUTO HH(bOpMaHHH Ppa3JIMYHbIX BUIOB U q)OpM MMpEACTaBJIICHUA

1.3.2

Co3aaBath TEKCTHI B pa3InYHbIX (popMaTax ¢ yuéToM Ha3HauYeHUs HHOP-
MalMM M 1eNeBOW ayIuTOpUH, BbIOMpas ONTUMalbHYIO (opMy Mpen-
CTaBJICHUS U BU3yallU3al1H

133

OHGHI/IB&TB AOCTOBEPHOCTD, JICTUTUMHOCTD I/IH(i)OpMaHI/II/I, €€ COOTBETCTBHUE
IIPaBOBBIM U MOPAJIbHO-3TUYCCKUM HOpMaM

134

Hcnonk3oBathk cpenctBa WHOOPMAMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHO-
JIOFI/Iﬁ B pemeHI/m KOI'HUTHBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/ISaHI/IOHHBIX
3ama4 ¢ coOnrofieHreM TpeOOBaHUM SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHUs, TPABOBBIX U ATUUECKUX HOPM, HOPM HH()OP-
MAaIlMOHHOM 0€30MacHOCTH

135

Brnamers HaBblkaMu pacrio3HaBaHHWS W 3alIUTBl WHPOpManuu, HHPOP-
MAaIMOHHON 0€30IIaCHOCTH JINYHOCTH

KommyHnukatusubie YY/{

2.1

Oobwenue
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Ocy1iecTBIATh KOMMYHHKAIIMH BO BCEX cepax KHU3HMU;
BJIQJICTh Pa3IMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOICHCTBHUS

212 Pa3BépHyTO M JOrMYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB
2.13 ApryMeHTHpOBaHHO BECTHU 1UAJIOT
Kon IIpoBepsiemblie TPeOOBaHMS K MeTalNIPeIMETHBIM pe3yJibTaTaM
NMpoBePsIeMoOro OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CPeJHEro 0011ero
TpeOOBaHMS o0pa3oBaHus
3 PeryastuBubie YY]|
3.1 Camoopeanuzayus
3.11 CaMOCTOSATENBHO OCYIIECTBISTH MO3HABATENIBHYIO I€ATEIbHOCTD, BBISBISAThH
npoOJeMbl, CTaBUTh W (HOPMYITUPOBaTh COOCTBEHHBIE 3adayd B 00pa3o-
BaTeIbHOU JACSITENbHOCTU U )KU3HEHHBIX CUTYAIIHSIX;
JIaBaTh OLIEHKY HOBBIM CUTYaIHsIM
3.1.2 CaMOCTOSATENbHO COCTaBIATH IUIAH PEHICHHs MPOOJIeMbl ¢ yu4éTOM HMe-
IOLUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOYTEHUN;
JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a pellIeHue;
OLIEHUBATh PUOOPETEHHBIH OIIBIT;
CIOCOOCTBOBATH (DOPMUPOBAHUIO U TPOSIBIICHUIO IIMPOKON 3PYIUINU B pa3-
HBIX 00JIACTSIX 3HAHUI
3.2 Camoxonumpono
3.2.1 JlaBaTh OIIEHKY HOBBIM CHTYaIlUsiM, BHOCUTb KOPPEKTHBBI B IEATEIHLHOCTD,
OLICHUBAThb COOTBETCTBHUE PE3YJILTATOB LIEIAM
3.2.2 Binaners HaBblKaMu TO3HABAaTENbHON pedIeKCHH KaKk OCO3HAHUSI COBEP-
IIaeMbIX JCHCTBHM W MBICIUTEIBHBIX IPOILIECCOB, UX PE3YJIbTATOB U OC-
HOBaHMI,
UCIOJIb30BATh MPUEMBI pedIIeKCUU JJIsl OLIEHKHU CUTYaIlUH, BBIOOpAa BEPHOTO
peleHus;
YMETh OLIEHMBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO UX CHU-
KEHUIO
3.3 Imoyuonanvrlii unmenIeKm, NPEINoIaralomuii cGOpMUPOBAHHOCTD:

CaMOpEryJIMPOBAHUS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE ITPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEJIEHUE, CIOCOOHOCTh aanTUPOBATHCS K AIMO-
[MOHALHBIM HM3MEHEHHSIM M TPOSBISATH THOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHMBAIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIU
U yCIIEXy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOS W3
CBOHMX BO3MOKHOCTEH

B tabnunax 2—-3 npuBeneHbl COCTaBIEHHbIE HA OCHOBE (henepanbHOil 00pazoBaTeIbHOM
MpOrpaMMbl  cpesiHero obmiero oOpa3oBaHUs MO OHOJOTMM TEPEeYHH paclpeAeNEéHHbIX 10
KJlaccaM IPOBEPSIeMbIX TPEJIMETHBIX PEe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa3zoBaTeIbHOMN
MIPOrpaMMBbI CPEIHET0 0011ero 00pa3oBaHHUsL.

Pacnipenenénnple mo KjaccaM IpoBepsieMble IPEIMETHbIE PEe3ylbTaThl COOTHECEHBI
¢ TpeOOBAHUSAMHU K METANpeAMETHBIM pe3yibTaTaM (Tabnuua. 1) u mpeIMeTHbIM pe3yiabTaTaM Mo
6uonoruu u3 1. 9.14 ®IrOC.
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Tabauya 2

Kon
NPoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble peIMeTHbIE
pe3yabTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpaMMbl
cpeaHero oouero o0pa3zoBaHus

MeranpeamMeTHbIi
pe3yJbTar

Koa npeamer-
HOI'0 TpeboBa-
HHS 110 KOJU-

¢uxaropy
I'nA

ChopMupoBaHHOCTH 3HAHUI O MecCTe
U ponu OWOJOTMM B CHCTEME Hayd-
HOr'o 3HaHHd CCTCCTBCHHBIX HaAyK,
B (opmHupoBaHMM COBpEMEHHOU ec-
TECTBECHHO-HAy4YHOW KAPTUHBI MHpA
¥ HayYHOTO MHPOBO33PEHHS; O BKJIA-
JI€ POCCHMCKHX U 3apyOeXHBIX y4é-
HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;
(YHKIMOHAJIBHOW TI'pPaMOTHOCTU ye-
JOBEKa Ui PEIICHHUS IKU3HEHHBIX
3a/1a4

MIT1.1;1.3;2.1; 3.1

IMA 1

YMeHue packpbeBaTh COJIEpPIKaHUE
OMOJIOTUYECKUX TEPMUHOB M TIOHS-
TUU: )KU3Hb, KJIETKA, OPTaHU3M; METa-
0omu3M (0OMEH BeIIECTB U IpeBpa-
IIEHUE SHEPTUH ), TOMeocTa3 (camope-
TYJISINs), YPOBHEBas OpraHU3aIUs
JKUBBIX CHCTEM, CaMOBOCITPOU3BEJIC-
HUEe (pempoayKuus), HaCIEICTBEH-
HOCTh, W3MEHYMBOCTb, POCT H pa3-
BUTHE

MIT1.1;1.3;21;31

I'NA 3

YMeHue wu3naratb OHMOJIOTHYECKHE
TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTalroHHasi), 3akonbl (I'. Mennens,
T. Moprana, H.I1. BaBunosa) u yue-
HUs (0 LEHTpax MHOrooOpasus U Mmpo-
UCXOXJIEHNS KYJIbTYPHBIX pPacTEHUI
H.W. BasuiioBa), onpenensiTh rpaHu-
bl MX TPUMEHUMOCTH K IKUBBIM
cucreMam

MIT1.1;1.3;21;31

I'NA 3

YMeHue BiaeTh METOJaMH HAyIHO-
ro Mo3HaHus B Owuonoruu (HAOIIO-
JICHUE W OIMCAHHE >KUBBIX CHCTEM,
MPOLIECCOB U SIBICHUI; OpTaHU3aIHs
U TIPOBEICHUE OHMOJIOTUYECKOTO JKC-
MEPUMEHTa, BBIJIBIDKEHUE THIIOTE3HI;
BBISIBJICHHE  3aBHUCHMOCTH  MEXIY
UCCIIETyeMbIMU BEIHYMHAMHU, OOBsC-
HEHUE TOJYYCHHBIX PE3yJIbTATOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH W 3aKOHOB;, yYMEHHE JeJaTh
BBIBOJIBI HA OCHOBAaHUHU TOJTYYEHHBIX
PE3yJIbTATOR)

MIT1.1;1.2;1.3; 3.1;
3.2

'NA 2

YMeHue BBIIENATH
IIPU3HAKH  BUPYCOB,

CYLIECTBEHHBIE
KJIETOK  MpO-

MIT1.1;1.3;2.1;31.1

TNA 7




KapuoT U JYKAPHOT, OJHOKJICTOYHBIX
U MHOTOKJIETOYHBIX  OpPTaHW3MOB;
OCOOCHHOCTH  TPOIECCOB  OOMEHa
BEIICCTB W TIPEBPAIICHHUS DSHEPTUU
B KJIeTKe, (OTOCHHTE3a, IIaCTHYeC-
KOrO ¥ JSHEpreTuvyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIlIO-
JTOTBOPCHHUSI, Pa3MHOXKCHHS, WHJIU-
BUyaJIbHOTO Pa3BHTHS OpraHu3Ma
(oHTOTCHE3)

YMeHue TpUMEHSTh TOJTYyYCHHBIC
3HaHUA 9 OOBACHEHHS OHOIOTrH-
YECKUX TPOIECCOB W SIBICHUMU, IS
NPHUHATHS TPAKTHYCCKUX PEIICHUIN
B IIOBCEAHCBHOM JKM3HH B ILEIIX
obecreueHnss O€30IIACHOCTH CBOETO
3JI0POBbSI U 3JIOPOBBSI OKPY KAFOIIUX
JIOACH, COOJIOJACHHUS HOPM TI'PamMoT-
HOTO TIOBEJCHHS B OKPYXKAIOIICH
HPUPOIHON cpejie; TOHUMaHue Heoo-
XOJUMOCTH HCITOJIb30BaHUS JOCTHKE-
HUW COBPEMEHHOH OHOJIOTMH U OHO-
TEXHOJOTHH Ui palMOHAIBLHOTO
MIPUPOIOTIONH30BAHHS

MIT1.1;1.2;1.3; 2.1;
3.1;3.2

I'MA 4

YMeHue pemarhb 3JIEMEHTApHbIE T'eHe-
TUYECKHE 3aJ]aud Ha MOHO- U JAUTUO-
pPHUIIHOE CKpEUIMBAHUE, CLEILUICHHOE
HaCJIEJOBAaHMUE; COCTAaBJIATh CXEMBI
MOHOFI/I6pI/IHHOFO CKpCIIMBAaHUA JIA
IIpeJICKa3aHysl HacJIeOBAHUs IIPU3HA-
KOB y OPraHU3MOB

MIT1.1;1.2;1.3.1

I'NA 4

YMeHne BBIONHATH JabopaToOpHEIE
U TpaKkTU4eckue padoThl, cOOM0IaTh
mpaBuia Tpu pabote ¢ y4eOHBIM
1 1a00paTOPHBIM 000PYIOBAHUEM

MIT1.1;1.2; 1.3.1;
1.3.3;1.3.4;3.1; 3.2

'NA 2

YMeHue  KpUTUYECKH  OLIEHUBATh
U UHTEpHpPETHUPOBaTh HMH(OPMAIUIO
OMOJIOTMYECKOT0 COJIepP KaHUs, BKIIIO-
YAIOIIYIO IICEBIAOHAYYHbIE 3HAHMS U3
pa3nanuHbiX ucrouHukoB (CMMU, na-
YUHO-TIONYJIAPHBIE MaTepUalbl); 3TH-
YECKUE AaCMEKThl COBPEMEHHBIX HC-
clieZIoBaHUI B OMOJIOTHH, MEIULIMHE,
OMOTEXHOJIOTUU

MIT 1.3; 2.1; 3.1; 3.2;
3.3

I'MA 9

10

VYMeHne co3gaBartk COOCTBEHHEBIE
NUCbMEHHBIE U YCTHBIE COOOILEHUS,
00o0mas Ouonornyeckyro uHGPOpP-
MaII0 U3 HECKOJBKHX HCTOYHHKOB,
rpaMOTHO MCIIOJb30BaTh TMOHATHI-
HBIH anmnapar 6MoJI0ruu

MIT 1.3; 2.1; 3.1; 3.2;
3.3

'MA 9




11 Knacc

Tabauya 3

Kon
NPoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble peIMeTHbIE
pe3yabTaThl 0CBOEHHSI 0OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpamMMbl
cpeaHero oouero o0pa3zoBaHus

MeranpeamMeTHbIi
pe3yJbTar

Koa npeamer-
HOI'0 TpeboBa-
HHS 110 KOJU-

¢uxaropy
I'nA

CdopmMupoBaHHOCTH 3HaHUH O Mec-
TC W pOJIM OWOJIOTHM B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX
HayK, B ()OPMUPOBAHUU COBPEMEH-
HOW €CTECTBEHHO-HAayYHOU KapTHUHBI
MHpa W HAy4YHOTO MHPOBO33PEHHS;
0 BKJIQJIe POCCHUICKMX M 3apyOex-
HBIX YYEHBIX-OMOJIOTOB B Pa3BHTHUE
ouonorny; (YHKIMOHATIBHOH Tpa-
MOTHOCTH YEJIOBEKA ISl PEIICHHs
KM3HEHHBIX 33124

MIT1.1;1.3;2.1; 31

IMA 1

YMeHue packpbiBaTh COJCPIKAHHE
OMOJIOTMYECKHX TEPMHUHOB U IIOHS-
TUW: BHJ, TOIMYJSANHS, TeHODOH],
ABOJIIOLIMS, JBUXKYIIUE CHUIbl ((hak-
TOPBI) SBOJIIOIUH, MPHUCIIOCOOIICH-
HOCTh OpPraHM3MOB, BHI000pa3oBa-
HUE, OKOJOTW4YecKne  (hakTopsl,
DKOCHUCTEMA, TIPOJYIICHTHI, KOHCY-
MEHTBI, PEAYLEHTHI, ICTIH MTUTAHHUS,
DKOJIOTMYECKas MHUpamMuaa, Ouoreo-
1IEHO3, bruocdepa

MIT1.1;1.3;21;31

I'NA 3

YMenue wusznaratb OHMOJIOTHYECKHE
TEOpUH  (IBOJIOIMOHHAS  TEOPHS
Y JlapBuHa, CHHTETUYECKAs TEOPUS
HBOJIIOIMH), 3aKOHBl U 3aKOHOMEp-
HOCTH  (3apOJBIIIEBOTO  CXOJCTBA
K.M. bspa, 4yepenoBaHus TIJIaBHBIX
HaIlpaBJICHUN W IIyTE€Hd SBOJIIOLHH
A.H. CesepuoBa, ydeHus o OHo-
cthepe B.U. Bepnazackoro), ompesne-
JATh TPAaHHULBI HUX NPUMEHUMOCTHU
K KUBBIM CHCTEMaM

MIT1.1;1.3;21;31

I'NA 3

VYMeHMe BIageTh MeETOJaMH Ha-
VYHOTO TIO3HaHHWS B OWONOTHH
(HaOmro/leHNe W OMUCAaHWE JKUBBIX
CHUCTEM, TMPOIECCOB U SIBICHUN;
OpraHM3ainysi W IpoBeneHue Ouo-
JIOTUYECKOTO JKCIEPUMEHTa, BBI-
JIBUKCHUE THUIIOTE3Bl; BBISBICHHE
3aBUCHUMOCTH  MEXIy  HCCIeNy-
eMBIMH BEJIMYMHAMH, OOBSICHECHUE
MOJTyYEeHHBIX PEe3yJIbTaTOB, HCIIOJb-
30BaHHBIX HAYYHBIX ITOHATHH, TEO-
puil M 3aKOHOB, yMEHHE JIeNaTh

MII1.1;1.2; 1.3; 3.1;
3.2

I'MA 2




BBIBOJIbI HA OCHOBAHUU IMOJTYUCHHBIX
pE3YIBTATOB)

VMeHHe BBIICNATh CYIIECTBCHHBIC
NPU3HAKH CTPOCHHS OMOJIOTMYECKUX
00BEKTOB: BHUJIOB, MOIYJISAILUHA, ITPO-
TYLUEHTOB, KOHCYMEHTOB, pPEIyleH-
TOB, OMOTEOLIEHO30B M JKOCHCTEM;
0COOEHHOCTH TPOLIECCOB HACIECT-
BEHHOW HM3MEHYHMBOCTH, E€CTECTBEH-
HOro oTOOpa, BUA00OpPa30BaHMUS,
HPUCTIOCOOJICHHOCTH ~ OPTraHU3MOB,
NEHCTBUSL SKOJIOTUYECKUX (DAaKTOPOB
Ha OpPraHU3MBbI, IEPEHOCA BEIIECTB
U TOTOKa SHEPTrUH B KOCHUCTEMAX,
AQHTPOIOTEHHBIX M3MEHEHHH B 3KO-
CHUCTEMax CBOEH MECTHOCTH, Kpyro-
BOpPOTa BELIECTB U OHOTCOXMMHU-
YECKUX ITUKIIOB B Onocdepe

MIT1.1;1.3;2.1;3.1.1

T'MA 5

YMeHne NOpUMEHATh TMOJy4YeHHbIS
3HaHUS JUIsi OOBSCHEHHS OHOJIO-
THYECKUX TPOIECCOB U SIBJICHHIA,
JUTSI TIPUHSATHUS. TIPAKTHYECKUX pelie-
HUN B TIOBCETHEBHOW >XU3HHU B IIe-
X oOecriedyeHUsT  OE30MACHOCTH
CBOETO 3/I0POBbSI U 37I0POBbSI OKPY-
JKAIOUIUX JIIOJIEH, COOMI0AEHNUS HOPM
IPaMOTHOTO TOBEACHUSI B OKpYyXka-
IOIIEH TPUPOAHON Cpeze; MOHUMa-
HUE HEOOXOIMMOCTH  HCIOJB30-
BaHUSI JOCTMKEHHI COBPEMEHHOM
Oouonoruu  ANS  palMOHAIBLHOTO
MIPUPOIOTIOIE30BAHUS

MIT1.1;1.2;1.3; 2.1;
3.1;3.2

A 4

YMeHne pemarb  dJIEMEHTapHbIE
OMOJIOTHYECKHE 33/1a4H, COCTABISATh
CXEMBl IIEpEeHOCa BELIECTB U JHEp-
I'MH B 3KOCUCTeMax (1IeMy MUTaHNs)

MIT11;1.2;13.1

I'NA 4

YMeHue BBINOJHATH J1a0OpaTOpHbIE
U TpaKkTU4YecKue padoThl, COOIIIO-
JaTh IpaBWiIa Mpu padbore ¢ y4ded-
HbIM M J1a0OpaTopHbIM  00OpY-
JIOBAaHHEM

MIT1.1;1.2;1.3.1;
1.3.3;1.34;3.1;3.2

I'NA 2

YMeHHe KPUTHYECKH OIICHUBAThH
U MHTEPIPETUPOBaTh HMHPOPMALUIO
OMOJIOTNYECKOTO COJIepKaHUS,
BKJTIOYAIOIIYIO IICEB/IOHAYYHBIE
3HAaHUS W3 PA3TUYHBIX HCTOYHHKOB
(CMHU, HayuHO-TIONYJISIpHBIE MaTe-
pHuasbl); paccMaTpuBaTh TI100aJb-
HbI€  DKOJIOTMUECKHE  IMPOOJIeMbI
COBPEMEHHOCTH, (popmHpOBaTH MO
OTHOILEHHIO K HHUM COOCTBEHHYIO
HO3HULIUIO

MII 1.3; 2.1; 3.1; 3.2;
3.3

I'MA S8, 9




10

VYmMmenne cosmaBare coOctBennbie | MII1.3; 2.1; 3.1; 3.2; THUA9
NUCbMEHHBIE U YCTHBIE COOOIICHMS, 3.3
0000m1as  Ouonoruyeckyo uHOOP-
MAIMIO U3 HECKOJIBKHX MCTOYHHUKOB,
IPaMOTHO HCIOJB30BATh TTOHSTHI-
HBI{ anmapar OMOIOTHU

Paspnen 2. NepeyeHb pacnpenenéHHbIX No Knaccam

B

npoBepAeMbIX 3/1IeMEHTOB CoAepKaHMA No 6uonorum (6a3oBblii ypoBeHDb)

Tabnmumax 4—5 MpUBEICHBI COCTAaBIICHHBIE HA OCHOBE (hefiepalibHOM 00pa30BaTEIbHOM

MpOrpaMMbl  cpefHero oOmiero oOpasoBaHusi MO Ouonoruu (6a30BbBId ypOBEHB) MEPEYHU
pacrpeneéHHBIX 10 KJIacCaM MPOBEPSIEMBIX 3JIEMEHTOB COICPKAHHUSL.

10 Khacc
Tabauya 4

Kon

IIpoBepsieMblii 3JIEeMeHT COEePKAHUS

buoJiorust kKak HayKka

11

buonoruss — Hayka o xuBOoW mpupoze. Pois Ouonornm B GopMUPOBAHUU COBpE-
MEHHOU Hay4yHOU KapTUHBI MHpa. CucTeMa OMOJOTHYECKIX HAYK

12

MeTtoapl TTO3HAHUS JKMBOU IIPpHUPOJbI (Ha6J'IIO,I[CHI/IC, OKCIICPUMCHT, OIIMCAHHC, U3MC-
PCHUC, KJ'IaCCI/I(bI/IKaI_[I/IH, MOJCIUPOBAHUC, CTATUCTUYICCKAA o6pa60TKa )IaHHBIX)

7KuBble cucTeMbl M HX OPraHU3anus

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosiornu. CpoiictBa OuMo-
CHCTEM U UX pa3HooOpasue

2.2

YpoBHU opraHuzani OMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KIETOUYHbIN, opra-
HU3MEHHBIH, NOMYJISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIN, OMOC(hepHbIit

XuMu4eckasi COCTaB H CTPOCHHE KIIETKH

3.1

XHUMHUYECKUM COCTaB KJIETKH. XHMHUYECKHE 3JIEMEHTHI: MaKpO3JIEMCHTBI, MUKPO-
aJieMeHThl. Boga u MHHCPAJIbHBIC BCIICCTBA. CDYHKI_[I/II/I BOAbl U MUHCPAIILHBIX BC-
mICCTB B KJICTKCE. HozmepncaHI/Ie OCMOTHYECKOro OaraHca

3.2

benku. CoctaB u ctpoeHue 6enKoB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. Hezame-
HUMBIE U 3aMEHMMbIE AMMHOKHCIOTHI. AMHUHOKHCIIOTHBIA COCTaB. YPOBHHM CTPYK-
Typbl OenKOBOM MoJeKyibl (IepBUYHAS, BTOpPUYHAs, TPETUYHAs M YETBEPTUYHAs
CTpYKTypa). XUMHUYECKHUe cBolicTBa OenkoB. buonornueckue pyHKIUU OEIKOB.
depMeHThI — Ononoruueckre katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN LEHTD,
cyOctparHas cneunduunHocts. Kopepmentrl. Butamunsl. Otianuns (epMEHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB

3.3

VYrieBoibl: MOHOCAXapuIasl (TIIOKO03a, prud03a U Je30Kkcupu003a), qucaxapusl (caxa-
po3a, JaKTo3a) M Monucaxapuiasl (Kpaxmal, TJIMKOTeH, LeNIono3a). buonornueckue
(YHKINU YTIIEBOJIOB.

Jlununel: TpUrauuepuasl, crepousl, Gochonunuasl. I'mapopunbHo-TUAPOYOOHDIE
cBoiicTBa. buonornueckue gynkiun aunuaos. CpaBHEHHE YIIIEBOJIOB, OCIKOB U JIU-
MUI0B KaK UICTOYHUKOB SHEPTHH

3.4

Hyxneunossie kucnorsl: JJHK nu PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Ctpoenne u ¢pyuknuu JJTHK. Crpoenne u pynkuun PHK. AT®: crpoenue
1 QyHKIMH

3.5

[wuTonorus — Hayka o kietke. Kinerounas teopusi. MeToapl H3y4eHus KIETOK




3.6

Krnerka kak nenoctHas xkuBas cuctema. OOIIMe MpU3HAKK KIIETOK: 3aMKHyTasl Ha-
pyxHas MmemOpana, moJyekynsl [IHK kak renermueckuii ammapar, cucteMa CHHTE3a
Oenka

3.7

Tumel KIETOK: 3yKapuoTHYecKass W MpokapuoTuyeckas. OCOOCHHOCTH CTPOSHUS
MpoKapuoTHUeCKOr KieTku. Kierounas creHka Oakrtepuii. CTpoeHHe 3yKapHo-
THYECKOU KJIeTKH. OCHOBHBIC OTJIMYUS PACTUTEIHHOM, )KUBOTHON M TPUOHON KJICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, TTTMKOKAINKC, X (DyHKITUH.
[Ina3maruyeckas MemOpaHa, e€ cBoiicTBa M QpyHkuuu. Lluronnazma u e€ opraHouabl.
OpnnomeMmOpanHnbie opranounsl kiaetku: JOIIC, anmapar 'onbmxu, auzocomsl. [lomy-
aBTOHOMHBIE OPTaHOMBI KJIETKH: MUTOXOHAPHUH, IutacTubl. IIponcxoxaenne MuTo-
XOHApUi U mnactua. Buasl muactua. HemeMOpaHHbIe OpraHOU Bl KJIETKH: PHOOCOMBI,
KJICTOYHBINA IEHTP, PECHUYKH, KTyTUKH. DyHKIIUY OPraHOUIOB KJIETKU. BKIIIOUeHUsI

3.9

Snpo — perynsaTopHblil HeHTp kieTku. CTpoeHHe sapa: sjiepHas 000Jouka, Kapuo-
IJ1a3Ma, XpPOMaTUH, SAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKEC

KuzaenessiTeJbHOCTD KJIETKH

41

OOMmeH BemiecTB, WU MeTaboIM3M. AcCCUMWIAIUA (TUIACTUYECKHH OOMEH) W JIHC-
CUMUJISIIUASA (SHEPTeTUYECKU OOMEH) — JBE CTOPOHBI €IUWHOTO IIpoliecca MeTa-
6onu3ma. Tumbl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbIid. Poiabs dhepmen-
TOB B OOMCHE BEIICCTB U NIPEBPAIICHUH YHEPTUU B KIICTKE

4.2

dorocunaTe3. CperoBas u TeMHOBas (a3wel dorocuHTe3a. Peakmmm ¢dortocuHTE3A.
DddektuBHOCTh (DoTOCHHTE3a. 3HaueHHE (OTOCHMHTE3a JJIs JKU3HU Ha 3eMile.
Brusiaue ycnoBuii cpeapl Ha (OTOCHUHTE3 M CIOCOOBI TMOBBIMICHUS €0 TPOAYK-
TUBHOCTH Y KyJIbTYPHBIX PaCTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIONie OakTepuu. 3HaYCHHE XEMOCHUHTE3a AJIs KU3HU
Ha 3emiie

4.3

OHepreTudyeckuii oOMeH B KjeTke. PaciueruieHue BelecTB, BBIIEICHHE U aKKyMy-
JUPOBAaHUE SHEPIUU B KIETKE. DTambl dHeprerudyeckoro odMeHa. I'mukonus. bpo-
KeHue u ero Bujbl. Kucnoposnoe okucieHnue, WM KJIETOYHOE JbIXxaHue. DPQPeKTuB-
HOCTb DHEPreTUYECKOro 0OMeHa

4.4

Peakniun marpuuHoro cunresa. I'enernueckass unpopmarnus u JAHK. Peannzanums
reHeTnyeckoil nHpopmanuu B kierke. ['eHeTnueckui kox U ero cBoiicTBa. TpaHc-
kpunuus — Matpuusbiil cuaTe3 PHK. Tpancnsnus — 6uocunres 6enka. Koguposanue
aMUHOKUCIIOT. Pons pubocom B OnocuHTe3e Oernka

4.5

Heknerounsle ¢opmsl xu3Hu — Bupychl. Mcropust otkpeitus Bupycos (/.M. Usa-
HOBCKHIT). OCOOEHHOCTU CTPOEHHUS U JKU3HEAEATENIbHOCTH BUPYCcOB. baktepuodarmu.
bosiesHn pacteHuid, JKUBOTHBIX M YEJOBEKA, BBI3bIBAEMbIE BHUpycamMu. Bupyc
ummyHoneduiuta yenoBeka (BUY) — BozOymurens CIIWIa. IIpodunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JeBaHUMN

PasmHoxeHHne 1 HHIAUBUAYAJIBbHOEC PAa3BUTHE OPraHu3MOB

5.1

Krnerounslii 1uKi, WM )KU3HEHHBIN UK KiaeTku. MuaTepdasza u muto3. [poueccsl,
npoTekaromue B uHTepdaze. Permkanus — peakuus matpuuHoro cunresa JITHK.
Ctpoenue XpoMocoM. XpOMOCOMHBIN Ha0Op — KapHOTHUIL. JIUTUTOMAHBINA U TaruIOu/-
HBIH XpOMOCOMHBIE HaOopbl. Xpomatuasl. L{uTonsornueckue OCHOBBI pa3MHOXKEHUS
Y UHJIMBUIYaJIbHOTO PAa3BUTHUS OPTaHU3MOB.

Henenne knerkn — muto3. Cragum mMurtosa. [Iponeccsl, mpoucxoasmme Ha pa3sHbIX
CTaJMsIX MUTO3a. BHOJIOrHYeCcKnii CMBICIT MUTO3a

5.2

®opmbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecronoe M mosnoBoe. Buuel Gecrionoro pas-
MHOXEHMS: JIEJICHHE HaJABOE, IOYKOBAHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOpO-
o0pa3oBaHue, BETeTaTHBHOE pa3MHOXKeHHe. VICKycCTBeHHOE KIOHMPOBAHHE Opra-
HHU3MOB, €r0 3HaYE€HHE JJISI CENICKIINU




5.3

[TooBoe pazMHOKEHHUE, €T0 OTIUYHS OT 6€CIOJIOTO.
Meiio3. Craguu meriosa. [Iporeccel, npoucxoasuiye Ha craausax mernosa. [losenenue
xpoMmocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMpICi M 3HaUEHUE MEii03a

5.4

I'amerorenes — mporecc 0Opa3oBaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [looBBIE Ke-
JIe3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHE M PA3BUTHE IOJIOBBIX KIETOK — TaMeT
(cmiepmaTo3ouy, SHIEKIETKA) — CliepMaToreHe3 u oorere3. OcoOEHHOCTH CTPOSHUS
SULEKIIETOK U criepMaro3onioB. OmnogorBopenue. [lapreHorenes

5.5

WuauBuayaabHOE pa3BuTHE (OHTOrEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHUOTEHES).
Oranbl SMOPHOHAIBHOTO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPY-
nsmysi, opraHorenes. IloctamOproHampHOE pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO
pa3BHUTHUS: TIPSIMOE, HEMPsIMOe (JTUYMHOYHOE). BIusHuE cpenbl Ha pa3BUTHE OPTaHU3-
MOB; (paKTOpBI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butue pacrenmii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIH Pa3BUTHS

HacaeacTBeHHOCTh M H3BMEHYUBOCTH OpraHu3mMoB

6.1

[Ipenmer u 3amaun reHeTuku. Mcropusi pa3Butus reHetukud. Bxiag poccuiickux
U 3apyOSKHBIX YYEHBIX B pa3BUTHEC T'CHETHKH. MeEToIbl TeHETHKH (THOpH-
JOJIOTUYECKHUI, IMTOTEHETHUECKU, MOJIEKYIsIpHO-TeHeTHueckuii). OCHOBHBIE T'eHe-
THUYECKHE MOHATUA. ['€HeTHYecKass CUMBOJIMKA, HCIOJb3yeMas B CXEMax CKpe-
IIMBaHUI

6.2

3aKOHOMEPHOCTH HACJIEeOBaHMs MPU3HAKOB, ycTaHOBIeHHbIe I'. Mennenem. MoHo-
rUOpUIHOE CKpEelIMBaHNue. 3aKOH eMHO00pa3us ruOpuIoB rnepBoro nokojaeHus. [Ipa-
BUJIO JOMUHHUPOBAHUA. 3aKOH pAaCHICIUICHUS MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMerT.
[TonHOE ¥ HEMOMHOE TOMUHUPOBAHHE.

JlurubpuaHoe ckpenuBanue. 3aKOH HE3aBUCUMOTO Haclie0BaHus npu3HakoB. L{urto-
T€HETUYECKHNE OCHOBBI JUTHOPHIHOTO CKpENIMBaHUS. AHAIU3UPYIOUIEE CKpellnBa-
Hue. Vcnonp3oBaHNe aHAIU3UPYIONIErO CKPEIIMBAHUS ISl ONpPENEICHUsS TeHOTHIIA
ocobu

6.3

CueruieHHoe HacieqoBaHue mpu3HakoB. PaGora T. Moprana mo crenjieHHOMY
HaclleIoBaHHI0 TeHoB. HapylieHue crenieHus reHoB B pe3yJsibTaTe KPOCCHHIOBEPA.
XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. | eHETHUECKHEe KapThl.

I'eneTnka nmoma. XpoMOCOMHOE OIpeAeNeHHe Mojga. AyTOCOMBI U IIOJIOBBIE XPOMO-
coMbl. ['oMoraMerHele U rereporaMeTHbIE opraHu3Mmbl. HacienoBanue npu3HAKoB,
CLIETUIEHHBIX C MOJIOM

6.4

N3meHunBOoCTh. BHIBI N3MEHUMBOCTH: HEHACJIEICTBEHHAs M HaCJEICTBEHHas. Poib
Cpelbl B HEHACHEJACTBEHHONW H3MEHUYMBOCTU. XapaKTEpUCTUKA MOAM(PHUKAIMOHHOMN
U3MEHUMBOCTH. BapuanuoHHBIN psx M BapuanuoHHas KpuBas. Hopma peakunn
npu3Haka. KonudyecTBEHHbIE M KA4ECTBEHHBIC IPU3HAKW M HMX HOpPMa DPEaKLHH.
CgoiicTBa MOTU(PUKAITMOHHON H3MEHUYNBOCTH

6.5

HacnenctBeHHast, Wi reHOTHNUYECKas, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHYH-
BOCTb. Meii03 U MoJI0OBOM MpOoIecC — OCHOBAa KOMOMHATUBHONW M3MeH4YMBOCTU. MyTa-
IIMOHHAs M3MEeHYMBOCTh. Knaccuukanus MyTanuil: TeHHbIE XPOMOCOMHBIE, T€HOM-
Hble. YacToTa u mpuyuHbI MyTaluid. MyTareHHnsle pakTopbl. 3aKOH TOMOJIOTHYECKUX
Ps10B B HacJIeACTBEHHOM n3menunBocty H.M. Basuiiosa




6.6

I'eneruka yenoseka. Kapuorun denoBeka. OCHOBHBIE METOJbI T€HETUKHU YEJIOBEKA:
TeHEATOTUYECKIH, OMM3HEIOBBIN, [IMTOTCHETHUECKUN, OMOXUMUYECKHIA, MOJICKYJISp-
HO-TeHeTH4YecKuii. COBPEMEHHOE OIpEJIEICHUE TeHOTHUIIA: MOJHOI€HOMHOE CEKBEHM -
pOBaHHWE, TE€HOTUIIMPOBAHUE, B TOM uMcie ¢ noMmowpto [IP-ananmm3a. Hacnen-
CTBEHHBIC 3a00JIeBaHUs 4YEJIOBEKa: IeHHbIC OO0JIC3HHM, OOJIE3HH C HACJEeICTBEHHOM
MPEIPaCIIONIOKEHHOCTRI0, XPOMOCOMHBIE Oosie3Hr. COMaTHYeCKHEe W TeHEepPaTHBHBIC
MyTanuu. [lpuHnumer 3mo0poBoro oOpasa >KM3HU, TUATHOCTHKH, MPO(PHIAKTUKH
W JICUCHUS] TEHETHYECKUX Oose3Hei. MeauKo-TeHEeTUUeCKOe KOHCYJIbTUPOBAHHE.
3HayeHUEe MEIUIMHCKOW TeHETUKH B MPEIOTBPAIICHUU W JICYEHUM TEHETUYECKUX
3a00JIeBaHUI YeI0BEKa

Ceaexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi KaKk HayKa U MPOLECC. 3apOXKIACHHUE CENEKLIUU U IOMECTUKAIMs. YUeHue
H.W. BaBunoBa o neHTpax IpOUCXOKACHUS U MHOTOOOPa3us KyJIbTYPHBIX PACTEHHIA.
LleHTpbI MPOUCXOXKIEHUS TOMAIIHUX KUBOTHBIX. COpT, mOpo/a, HITaMM

7.2

CoBpeMeHHbIE METO/Ibl CelIeKIMU. MaccoBblii 1 MHIAMBUYyallbHBI OTOOPHI B CEJIEK-
LU pacTeHU! M KUBOTHBIX. OLIEHKa 3KCTEpbepa. BIM3KOpOACTBEHHOE CKpeluBa-
Hue — MHOpumuHr. Yucras muaus. CKpeulMBaHWE YMCTBHIX JTUHHNA. ['eTeposuc, wim
rubpuHas cuna. HepoactBenHoe ckpelyBaHue — aytopuaunr. OtaanéHHas rudpu-
au3anus U e€ ycnexu. MICKyCCTBEHHBIN MyTareHes M IOJy4YeHHE MOJIMILIONAOB. [lo-
CTHIKEHUS CEJIEKLIUH PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB

7.3

buorexHonorust kak orpacib NpOU3BOACTBA. ['€HHas MHXKEHepus. DTambl CO3/aHUs
pexombunantHoit JIHK u TpancreHHsix opraHu3moB. Knerounas umkenepus. Kie-
TOYHBIE KYJbTYphl. MUKPOKIOHAIILHOE pa3MHOXKeHuEe pacTeHuil. KinoHupoBanue
BBICOKOIIPOTYKTUBHBIX CENIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJIOTHUECKHUE U ITU-
yeckue rnpodnemsl. MO — renetndecku MOAUQPUIIMPOBAHHBIC OPTaHU3MbI

11 Khacc
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

IBOJIONMOHHAS ONO0JIOTUSA

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CunerenbcTBa dBoNONMU. [laneoHTONOTHYECKHE: TTOCTIEA0BATENBHOCTh MOSBICHUS
BHJIOB B MMAJICOHTOJIOTMUECKOMN JIETOMUCH, IepexoiHbie popmel. buoreorpadpuyeckue:
CXOACTBO U paznuuve (ayH u ¢GIop MaTEepUKOB U OCTPOBOB. IMOPUOIOTUYECKHUE:
CXOACTBA MW pasjinvdud 3M6pI/IOHOB Pa3HBIX BHJOB IMO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-
aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBIE, PYTUMEHTAPHBIE OpPraHbl, aTABU3MBI.
MOHeKy.]'ISIpHO-6I/IOXI/IMI/I‘-I€CKI/IGI CXOACTBO MEXaHU3MOB HACJIICACTBEHHOCTU U OCHOB-
HBIX METa0O0JIMYECKUX MyTeH y BCEX OpraHU3MOB

1.2

OpomtoruonHas Teopust Y. JlapBuHa. [Ipennochiiky BO3HUKHOBEHHUS JTapBHUHHU3MA.
JIBIDKyIIIMEe CHUJIBI SBOJIIOLUHU BUAOB 1o [lapBuHY (M30BITOYHOE pa3sMHOXKEHUE TpU
OTPaHUYEHHOCTU PECYpPCOB, HEOMpeNelNEHHas W3MEHYHMBOCTb, OOphOa 3a CylecT-
BOBaHHE, €CTECTBEHHBIN 0TOOD)

13

Cunrernueckast Teopusi 3omtorun (CTD) u ocHoBHBIE €€ mosiokeHus. MUKposBo-
mouus. [omynsuus kak equHUIA BUIA U SBOJIIOLUU




14

JIBrokymme cuiibl ((pakTOphl) SBOJIOIMK BHIOB B MpUpojae. MyTallMOHHBIN MPOIIECC
U KOMOWHATUBHAS M3MEHUMBOCTH. [lOMyNSIIMOHHBIE BOJHBI W JIpei] TEHOB.
W3onsinmst 1 murpanus. EctecTBeHHBI 0TOOP — HANPABISIONIMN (HaKTOP IBOIIOIUH.
®opMBbI €CTECTBEHHOTO 0TOOpA.

[TpucrocoOICeHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3BONONMU. [IpuMepsl mpu-
criocoOieHuil y opranu3mMoB. ApoMop(}o3bl U MANOA AN TALIUH.

Bun un BumooOpazoBanue. Kputepun Buma. OcHOBHbIE (HOPMBI BUI000pa30OBAHMS:
reorpaguueckoe, IKOJIOrHIECKOe

15

MaxkpoosBosronust. PopMbl IBOTIONUK: (QHUIETHYECKAsl, TUBEPIreHTHAs], KOHBEPIeHT-
Has, napayenbHas. HeoOpaTtuMocTs 3Bosonuu

Bo3HuKHOBEHHE U Pa3BUTHUE ’)KU3HU HA 3emJie

2.1

JloHayuyHble IPEICTABICHHS O 3apOKICHUH XU3HU. HayuHble runore3sl BO3HUKHOBE-
HUS KM3HM Ha 3emiie: abuoreHe3 W NaHCHepMus. XHUMHUYECKas 3BOIIOLHUS. JKC-
MIEPUMEHTAJIbHOE MOATBEPXKJICHUE XUMHUYECKOM »3BoounH. HauanbHble >Tamsl
ouonornyeckoit sBomrormu. I'munoreza PHK-mupa. [lepBbie KIETKH U UX DBOJIFOIIHSL.
DopMHUpPOBaHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB

2.2

PazButue xxu3nu Ha 3emiie 1o spam u nepuoaam. Karapxeit. Apxeiickas u npoTepo-

3oiickas apel. [laneosoiickas spa u e€ nepuoapl: KeMOPUIMCKHI, OPAOBUKCKUHN, CHITY-
PHUICKHUH, 1EBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUI. Me3030MicKast apa u €€ nepuo-
JIbl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

KaliHo3oiickast 3pa u €€ nepuojpl: NMajJeoreHOBbINA, HEOI€HOBBIM, aHTPOIIOT€HOBBIN.
XapakTepucTuka KiumaTa M IeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIO-
IIMA PACTUTEIHLHOTO W JKMBOTHOTO MHUpa. ApoMOp(]o3bl y pacTeHUN U KUBOTHBIX.
[losiBeHue, paclBET U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHM4ecKOro MUpa Kak OTpakeHue HBooLMH. OCHOBHBIE CHCTEMa-
THYECKUE IPYIIIBI OPIraHU3MOB

2.4

DBOJIIOLIMS YeIOBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npencraBieHuid o mpouc-
XOXJACHUM desoBeka. Meronbl n3ydyeHHsl aHTponoreHe3za. CXOACTBa U pa3Inyus
YeJI0BEKA U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JBuxyme cuibl (pakTopbl) aHTponoreHesa. HacnencrBeHHas ”3MEHYMBOCTD U €C-
TECTBEHHBIM 0TOOp. OOIIEeCTBeHHBIM 00pa3 >KU3HU, U3TOTOBIICHHE OPYIUU TpyIa,
MBIIIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJUU U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, YEI0BEK YMENbIH,
UYenosek npsamoxoasamuil, Yenosek Heanaepranbekuil, Yenosek pazyMubii. Haxonku
HCKOIIaeMBbIX OCTAHKOB, BpeMsl CYIIECTBOBaHMS, 00JaCTh PACHpPOCTPaHEHUs, 0OBEM
TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OPYAMSI

2.6

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIleouHas (eBpasuiickast),
HErpo-aBCcTpaJloniHas (3KBaTOpUANIbHASI), MOHTOJIOMAHAS (a3MaTCKO-aMEpUKAHCKas).
YepTbl NpHUCIIOCOOIEHHOCTH TPEICTaBUTENEH YeIOBEYECKHX pac K YCIOBHSM Cy-
niecTBOBaHus. EAMHCTBO yenoBedeckux pac. Kputuka pacusma

Opranusmsl 1 OKpy:KamoLIas cpeaa

3.1

DKoJorus Kak Hayka. 3aladyd U pas3felibl SKOJIOruu. MeToJbl IKOJIOTUYECKUX HC-
CJIEIOBaHUMA. DKOJIOTHYECKOe MUPOBO33peHHe. Cpelbl 0OMTaHUs OPraHU3MOB: BOJ-
HasdA, Ha3CMHO-BO3AyIlIHAsA, IOYBCHHAS, BHYTPHOPraHU3MCHHAas!

3.2

Okonorndeckue ¢aktopsl. Knaccudukanus skomormueckux (akTopoB: aOHOTH-
4yeckue, OMOTUYECKHEe M aHTpomnoreHHsle. JlelcTBrue 3Kkonornyeckux (hakTropoB Ha
OpraHu3MbI

3.3

Abunotnyeckue (QakTopbl: CBET, TeMIlepaTypa, BiIaxHocTb. Dotonepuoausm. [lpu-
CHOCOOJIEHUSI OpPraHMU3MOB K JIEWCTBUIO abMOTHYecKHX (akTopoB. buonornueckue
PUTMBI




3.4

buotnueckue daktopbl. Bumbl OMOTHYECKHUX B3aUMOJACHCTBUIN: KOHKYPECHIIHS, XHIII-
HUYECTBO, MApa3UTH3M, MyTyallu3M, KOMMEHCAIH3M (HaXJIeOHUYECTBO, KBAPTUPAHT-
CTBO), aMGHCAJIM3M, HEUTpaidu3M. 3HAUYCHHE OMOTHMYECKUX B3aUMOJICHCTBUU IS
CYIIIECTBOBAHHSI OPTAHU3MOB B MIPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKU TTOITYJISAIHUN. OcHOBHBIEC ITOKa3aTeIIH MnonyJesiguun:
YHUCJICHHOCTD, IINIOTHOCTH, POXAACMOCTb, CMECPTHOCTD, IIPUPOCT, MUI'PALIUA. HI/IHa'
MHKA YUCJIICHHOCTH IIOMMYJIAINHN U eé peryisusa

Coo01recTBa M DKOJIOTHYECKHE CHCTEMBI

Coo0riecTBo oprann3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBAsI, MPOCTPaH-
CTBEHHas, Tpouueckas (nuuieBas). Bunsr-nomuHanTel. CBs3u B OMoOLIEHO3E

4.2

Okosornyeckue cucteMsl (3kocucremsl). [lonstue 00 sxocuctemMe U GMOreoLEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, pEay-
1neHTbl. KpyroBopoT BemiecTB M IMOTOK 3HEpruM B 3Kocucteme. Tpoduyeckue
(nuieBble) ypoBHM 3KocucTeMbl. IlumieBsle nenu u cetu. OCHOBHBIE MOKa3aTeNn
HKOCHUCTEMBI: OHMoMacca, MPOIYKIHs. DKOJIOTHYECKUEe MUPAMUbL: MPOIYKIIUU, YHUC-
JeHHOCTH, Ouomacchbl. CBOMCTBA 3KOCUCTEM: YCTOMYUBOCTD, CAMOPETYJISALINS, Pa3BU-
tue. Cykieccus

4.3

[Ipupoanbie 3K0ocHCTEMBI. DKOCHUCTEMBI 03E€p U peK. DKocHcTeMa XBOWHOIO WU




LIMPOKOJINCTBEHHOTO JIECA.
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. brosornueckoe
U XO3HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢axkrop ycrolunBoctu 3kocucreM. CoxpaHeHue OHO-
JIOTUYECKOTro pazHooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o 6uocdepe. ['panuibl, coctaB U CTpyKTypa 6HOChEpHI.
’KuBoe BemectBo u ero gpyHkuuu. OcobeHHOCTH OMochepsl Kak INIOO0aIbHON 3KO-
cucTteMsbl. JlnHaMHUYecKkoe paBHOBecHE M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriepoja, a30oTa). 30HAIbHOCTh
6uochepsl. OCHOBHBIE OMOMBI CYIIIU

4.5

UYenoseuectBo B Omochepe 3emum. AHTpONOreHHBIE H3MEHEHHS B Omocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOIEMBI.

OcHOBa palMOHAIBHOTO YIIPABICHHS IIPUPOJAHBIMU PECYPCAMH M MX HCIIOJIb30BAHHE.
JloctrxeHnus: OMoJIOruy U OXpaHa MPUPOJIbI







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






