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[Tpu pazpaboTke mporpamMmbl MO OHMOJOTHMH TEOPETHYECKYIO OCHOBY IS
ompeseNieHus] MOAXO0A0B K (OPMHUPOBAHUIO COJEpKAHUS yueOHOro mpeaMera
«buosorusn»  coctaBwiIM: KOoHUenTyanbHble mnojoxenus OPIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIel, COJAepX aHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, IMOJOXKEHUS 00 OOIIKX LEIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHErO
obOmiero obOpazoBanus B Poccuiickoit ®enepanuu, a TakXKe IMOJOXKEHUS O
cnenuduke Ouonoruu, e€ 3Ha4eHUH B MO3HAHUU KMBOU MPUPOJIBI U 00ECTIEUCHUH
CYILIECTBOBAHMS 4YesioBeuecKoro obuiectBa. CorinacHO Ha3BAHHBIM IOJIOKEHUSM,
onpe/eraeHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI 110 OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu Ma€T TPEACTABICHHE O IMENsAX, 00 oOmen
CTpareruu OOydYeHUs, BOCIUTAHUS ¥ PA3BUTHS OOYYAIOIIUXCS CpPEICTBAMU
yueOHoro mpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE IMPEAMETHOE
Collep)KaHUe, €ro CTPYKTYypy, paclpeielieHue 1o pa3feiaM U Temawm,
PEKOMEHIYEMYIO TIOCIIEA0BATEILHOCTh H3YyYEHHUSI y9eOHOTO MaTepuaja ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTEIHHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00YJArOIITIXCS.

B nmporpamme mo OuonormM TakKe YUYUTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHBIM M TIPEAMETHBIM pPE3yJIbTaTaM
o0yueHusi B (QOPMHUPOBAHUU OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOM
JeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYyYaronIuxcsi MO OCBOCHHUIO COJEp KaHHS
OMOJIOrHYecKOro o0pa3oBaHuUsl.

B nporpamme no 6uosoruu (10—11 xmaccel, 6a30Bblii YPOBEHb) peaiu30BaH
NPUHIUAI TPEEMCTBEHHOCTH B HW3YYCHMHM OWONOTHH, Onaromaps 4deMy B Hel
MPOCMATPUBACTCA HAMPABICHHOCTh HA pPAa3BUTHUE 3HAHWW, CBA3AHHBIX C
(GOpMUPOBAHUEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHMs,  LIEHHOCTHBIX
OpUEHTAIINN JTUYHOCTH, KOJIOTUUECKOTO MBIIICHHUS, TIPEICTABICHUIA O 3JI0POBOM
oOpase XM3HU U OEpeKHbIM OTHOIICHHEM K OKpYXKarolledl NpUpOAHOWU cpene.
[TosToMy Hapsny ¢ U3ydeHHEM OOIEeOMOIOTHUUECKUX TEOpPUM, a TaKKe 3HAHUU O
CTPOEHHUH KUBBIX CHCTEM Pa3HOIO pPaHTra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOrpamMme Mo OMOJOTUHU YJEJIC€HO BHUMAHHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUW B MOBCEIHEBHOW >KM3HU JIJIsl PEIICHUsI IPUKIAIHBIX 3a/1a4, B
TOM 4HCIIC: MPOPUIAKTUKA HACIEACTBEHHBIX 3a00JICBAHUM 4YEJIOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJIBTHPOBaHUS, 00OCHOBaHHSI HKOJIOTUIECKU
1eJIecoo0pa3Horo MOBEACHHUS B OKpYXaloulell MpUpoAHON cpele, aHanusa
BIIUSIHUSA XO3SUCTBEHHOU JESATEIHHOCTH YEJIOBEKAa HA COCTOSHUE TPUPOJHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHUE BHUMAHUS K MPUKIAIHON HANPaBICHHOCTH
ydueOHoro npeaMera «buojaorus» NpoJUKTOBAHO HEOOXOJMMOCTBIO 0OeceUeHUs



YCIIOBUM ISl PEIICHUST OJTHOM M3 aKTyaJIbHBIX 3a7a4 IIKOJBHOTO OHOJIOTHYECKOTO
oOpa3oBaHusi, KOTopas mpeamnojaraeT (GOpMHpPOBAHHME Y  OOyYAIOIIUXCS
CIIOCOOHOCTH aJalTHUPOBATHCSI K M3MEHEHUAM JMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MUPA.

buosnorus Ha ypoBHE cpenHero oO0miero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obOecrnieunBaeT (OPMHPOBAHUE Y OOYYAIOIIMXCS MPEACTaBICHUN O
HAyYHOW KapTHHE MHUpA, paclmpseT U 0000IaeT 3HaHUS O KHBOW MpHUpoJe, e
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allMd W SBOJIOLMUH, CO3MAET
yCIIOBUSI  JJIA: TO3HaHUS  3aKOHOB  JKMBOM  MHpuUpojbl, (HOPMHUPOBAHUS
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe€30macHoro oodpasa
YKU3HU, YKOJIOTUYECKOTO MBIILIECHUS, IEHHOCTHOTO OTHOLIEHHUS K KMBOU MPUPOIE
U YEJIOBEKY.

Bonwimoe 3naueHne OMOMOTHUS UMEET TaKKe JUIsl PEIICHUS BOCTIMTATEIILHBIX U
pa3BUBAIOIIMX  3a7a4  CpeAHero  olmiero  oOpa3oBaHus,  COLMAIM3AIUU
oOyuvaroutuxcs. M3yyenue Ouonoruu odecneunBaeT ycloBUs it (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAIIMOHHBIX ¥ HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYyJIbTYpPbhl, CIOCOOCTBYET HMHTETpaIllid OMOJOTMYECKUX 3HAHUHU C
NPEACTABICHUSIMU U3 JIPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIC TMOJOXKEHUS O MpeAHA3HAYEHUW Yy4eOHOro Mpeamera
«buonorus» cocraBWJIM OCHOBY [UIsl OINpPEAEICHHUS TMOJIXOJ0B K OTOOpYy H
CTPYKTYpPUPOBAHUIO €ro COJEpKaHWs, MPEACTABICHHOTO B MIporpaMMme IO
OuoI0THH.

Ot6op coxepxkanusi yueOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBIEH € MO3MIMI KyJIbTypOCOOOPA3HOTO IMOAXO0AAd, B COOTBETCTBUHU C
KOTOPBIM OOyYarolIrecs: JTOJDKHBI OCBOMTH 3HAHMUS U yMEHHS, 3HAUMMbBIC IS
dbopmupoBanus oOIIEH KyJIbTypbl, ONPEACISAIONINE aJCKBATHOE TOBEICHUE
YyeJoBeKa B OKPY’KaloleH MPUPOIHOM cpene, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KU3HU U TOpakTUueckou aesrenbHocTH. Oco00€ MECTO B 3TOM CHUCTEME 3HAHUI
3aHUMAIOT JIEMEHTHI COJICP>KaHMs, KOTOPBIE CITy>KaT OCHOBOM 1Jisi (POPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIUSAX  JMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3AINH
OHOJIOrNYECKOr0 00pa30BaHUsl.

CtpykTypupoBaHHe COAECpKaHUs Y4yeOHOro Marepuajga B MpOrpaMme IO
OMOJIOTUU OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHHS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aliuu u
ABOJTIOIMHU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOTo npeamera «buonorusy
BBIJICJICHBI CIICIYIONINE COJIepKaTeIbHbIe JIMHUU: «buonorus kak Hayka. MeTobl
Hay4YHOTO mo3HaHus», «KineTka xak Ouonoruueckass cucteMa», «OpraHu3M Kak



ouonoruueckas cucremay, «Cucrtema M MHOroodpasue OpraHHMYECKOro MHUpPay,
«OBONIOLMS KUBON NPUPOJB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens u3ydyenusi yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHUE  OOYy4YalolMMHUCA  3HAHUSIMU O  CTPYKTYPHO-(QYHKIIMOHAJIBHOU
OpraHM3allMi >KUBBIX CHCTEM pa3HOrO0 paHra ¢ MNPUOOPETEHUE YMEHH
UCIIOJIb30BaTh 3THU 3HAHUA JUIA TPAMOTHBIX JIEHCTBUN B OTHOILIEHUU OOBEKTOB
YKUBOM IPUPOJIbI U PEUICHUS Pa3IMUHBIX KU3HEHHBIX MTPOOIIEM.

JocTxkenue uenu usydeHus ydeOHoro npeamera «buonorus» Ha 0a30BoM
ypOBHE 00€CIIeUNBAETCS PEIICHUEM CIIEAYIOINX 3aau:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUW O OMOJIOTMYECKHX TEOpHsIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIyKAaIMX OCHOBOU
st (opMHpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAaHMs, CTPOCHUH, MHOTO00Opa3uu U OCOOCHHOCTSX JKHUBBIX
CUCTEM PAa3HOTO YPOBHSI OpraHU3ALMM, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOydarOUIMXCsl MO3HABATEIbHBIX, WHTEUIEKTYaJbHBIX W
TBOPYECKUX CIOCOOHOCTEH B Mpollecce aHaiu3a JaHHBIX O IMYTSX Pa3BUTHUS B
OMOJIOTHM Hay4YHbIX B3TJISAO0B, MACH M MOAXOJOB K HM3YyUEHHUIO KUBBIX CHUCTEM
Pa3HOro ypOBHS OpraHU3allUu;

CTAaHOBJICHHE Yy oOydyaromuxcsi oOwmed KylbTypbl, (QYHKIHMOHAIbHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUIN OOBSCHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MHpa KUBOW MPUPOALI HA OCHOBAaHWUM 3HAHUW U OIBITA, MHOJYYEHHBIX MpPH
W3Yy4eHUU OMOJIOTHY;

dbopmupoBaHUe Yy OOydYarOUIMXCA YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHMM B MPAKTUYECKOW JEATETbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIUTAHHUE YOEXKAEHHOCTH B BO3MOXXHOCTH IO3HAHUS YEJIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEM, COOMI0ICHUST STUYECKUX
HOPM IPU IPOBEIEHUH OMOJIOTMYECKUX UCCIEA0BaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHMM [JIs TOBBIILICHHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYUHOTO MUPOBO33PEHUS;

pUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEHEBHOM KU3HU JIJIsI
OLICHKH IOCJEICTBUI CBOEH JEATENBHOCTH 110 OTHOIIEHUIO K OKpYXKarole cpeae,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME M COOJIOJEHUE Mep MNPOPUIAKTUKA
3a00JIeBaHU.

B cucreme cpennero oobumero oOpazoBanus «buosnorus», uzydaemas Ha
0a30BOM YpOBHE, SBISETCS 005A3aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOMN 001acTh « EcTecTBeHHO-HAay4YHbIE IPEIMETHI.



Jlst m3ydenust 6uosoruu Ha 6a30BOM YPOBHE CPETHEr0 00IIero oOpa3oBaHUs
oTBoauTCs 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hefiento).



COAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buoJiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiiocopuei, STUKON, 3CTETUKOW U MPaBOM.
Ponp OGuosormu B (GOPMUPOBAHMM COBPEMEHHOM HaydHOM KapTUHBI MHpa.
Cucrema OMOJIOTrMYECKUX HAYK.

MeToapl MO3HAHUS KUBOW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OTIHCAaHUE,
u3MepeHue, KiaccuUKamus, MOJACIMPOBAHUE, CTAaTUCTHYECKas oO0paboTka
JTAHHBIX).

JdemoHcTpanmu:

[Toptpersr: Y. lapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpakTH4YecKue padoThbl:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHuEe pa3iaUYHBIX METOJOB MpHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPTraHU3AIUSA.

Xusble cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. Otaudue
UBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CaoiicTBa 6MocHUCTEM M UX pa3HOOOpa3ue. Y POBHHM OpraHU3alud OUOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIN, MOMYJALUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EPHBIH.

JdemoHcTpaumu:

Tabnuibl 1 cxembl: «OCHOBHBIE MPU3HAKY )KU3HNY», « Y POBHU OpraHU3alluu
YKUBOW MPUPOIBD».

Ob6opynoBanwue: moaenb Mosekyibl JJHK.

Tema 3. XuMHUYEeCKHM COCTAB M CTPOCHHUE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKA. XUMHUUYECKUE DIIEMEHTBHI: MaKpPOIJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/la 1 MUHEpanbHbIE BEIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B KieTke. [logaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amenumble 1 3aMEHUMBIE aMUHOKUCIOTBI. AMHUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYphl O€IKOBOM MOJIEKYJbl (IIEpBUYHAS, BTOpPUYHASA, TPETUYHAS W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBoiWcTBa OenkoB. buonorumueckue
byHKIMN OETIKOB.



depmenTsl — Owonormyeckue Karanuzatopel. CrTpoeHue depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuudpuyHoctb. KodepmeHnTsl. Burtamunsi
OTnuuus PepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl  (IVIFOKO3a, pubo3a U JAe30Kcuprbdo3a),
aucaxapunipl - (caxaposa, JIaKTo3a) W THojMdcaxapuabl  (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YriIeBOJOB.

Jlununel:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapoduIbHO-
rugpodoOHble cBoiicTBa. buonornueckue ¢GyHkiuu aunuaoB.  CpaBHeHUHE
yII€BOAO0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxkneunoseie xucnorer: JHK wn PHK. Hykneornasr — moHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u dynkuuu PHK.
Buast PHK. AT®: crpoenue u GpyHKIINN.

[utosorust — Hayka o kieTke. Kiietounast Teopusi — mpuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MO3HAHUU. MeTObl U3yUYeHUs KIIETKH.

Knerka kak uenoctHas »xuBasi cucreMa. OOume MpPU3HAKK —KIIETOK:
3aMKHyTas HapykHass MeMmOpana, mojekynbl /JIHK kak remernueckuii ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: dyKapuoTHUecKass U mnpokapuoTtuueckas. (OcoOeHHOCTH
CTpPOEHHUS MpOKapuoTHuecKon KkieTku. Kinerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KJIETKU. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >KMUBOTHOM H
rpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmaruueckas MeMmOpana, e€ cBoiictBa u ¢pyHkuuu. L{uronnazma u eé
opranousibl. OgHoMeMOpaHHble opraHouasl kietku: OIIC, ammapart ['ombaxw,
nu30coMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KJIETKA: MUTOXOHJPUHU, TUIACTHUBL.
[Ipoucxoxnenne MUTOXOHIpUN u 1actun. Buasl mnactua. HememOpanubie
OpraHOWJIbI KJIETKH: PUOOCOMBI, KIETOUHBIA IIEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIIUU OPTaHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHslid HUeHTp KieTku. CTpoeHue siapa: saepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, J{x.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxiin, K. M. bap.

[uarpammsbl:  «PacnpenenieHMe XMMUYECKMX  JJIEMEHTOB B HEXHBOWU
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuuel u cxemsbl: «llepuonnueckas TabMUIa XUMHUYECKUX SIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJbD, «brocunTtes 0enka», «CTpoeHre MOIEKYJIbI OEIKa,
«Ctpoenue pepmentar, «Hykneunosbie kuciaotsl. JJHK», «CtpoeHue Monexyibl



AT®», «CTtpoeHHne 3yKapuOTHYECKOW KIIETKN», «CTpOECHHE KUBOTHOWU KIIETKWY,
«CTpoeHue pacTUTeNbHOM KIeTKn», «CTpoeHHE NPOKAPUOTHUYECKON KIETKWY,
«CTpoeHue siapa KIETKN», « Y TIEBOIAbD, «JIUmub.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHWE [JIsi MPOBEICHUS
HAOIOCHUM, W3MEPEHUH, SKCIEPUMEHTOB, MHKPOIpENnapaTbl PacTUTEIBHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlabopaTopHble U pakTHYeCKUe padoThI:

JlaGopatopnas pabGota Ne 1. «M3yueHwe KaTaJIUTHUYECKONM aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlaGopatopuas pabGota Ne 2. «lM3yueHue CTpOEHHUsI KJIETOK pPaCTEHUM,
KUBOTHBIX W OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax U ux
OTUCAHUEY.

Tema 4. ) KuzHeaeaATeIbHOCTh KJIETKH.

OOMeH BenlecTB, Wi MeTaboau3M. AccuMmisIus (TJIaCTUYECKUH 0OMEH) U
JTUCCUMUJTISIIINSA (PHEPTETHUECKUT OOMEH) — JBE CTOPOHBI EIUWHOTO IMporiecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHsI BEIIECTB W SHEPTHMH B TOHUMAHHUH
MeTaboIr3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpodHBIN U reTepoTrpodHbiii. Poas depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas wu TemHoBas (da3el  (QorocuHTe3a. Peaknuun
dborocunTe3a. DPhHeKTUBHOCTH (HOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A I JKU3HH
Ha 3emiie. BiausHue ycioBuil cpeapl Ha POTOCUHTE3 M CITOCOOBI MOBBIIMICHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIolue OakTepuu. 3HaUYeHUE XEMOCHUHTEe3a IS
YKW3HU Ha 3eMJIe.

DHepreTrueckuii 0OMEH B KIIeTKe. PaciiemieHne BEIIeCTB, BBIACICHUE U
AKKyMYJIUPOBAHHE DJHEPrud B KJIETKE. OTambl DJHEPreTHUYECKOTO OOMEeHa.
['nmuxonu3. bpoxkenwe u ero Buabl. KHUCIOpOJHOE OKHUCIEHWE, WIH KIETOYHOE
JIbIXaHHUE. OkucnurenbHOe dhochopunupoBanue. D¢ (HEeKTUBHOCTH
HHEPIreTUICCKOro OOMEHa.

Peaknum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHdopmamms u JHK.
Peanuzanusi reHernueckoil wHbopMaluu B KIETKe. ['€HETHYECKHM KOA U €ro
cBoicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsiius — Ouocunres
Ooenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOkuciaoT. Pons pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust oTkpeiTus BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO I[MKJIa BUPYCOB.
bakrepuodaru. bone3Hu pacTeHUM, >KUBOTHBIX M YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenosexka (BUY) — Bo3oymurens CIIN/a.



OOpatHast ~ TpaHCKpWUNIHs,  peBepraza W  uHTerpasza.  l[IpodumakTika
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpauuu:

[Toptpetsr: H. K. Konbuos, . 1. UBanosckuii, K. A. Tumupsses.

Tabmumbr 1 cxembl: «Tumnbl nuTanusy, «Metabomuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuii ooMen», «Xnopomiacty, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u GyHKUMOHUPOBaHUE TreHay, «CuHte3 6enkay, «I'eHeTuuecKku Koy,
«Bupyce», «baktepuodaru», «Ctpoenue u xxu3HeHHbId 1k Bupyca CITW/Ia,
oaxrepuodaray, «Pemmmxkarus JTHK.

Oo0opynoBanue: moaenu-anmmkanuu «Y nsoenne JIHK u Tpanckpunums»,
«buocunTes 6enka», «CTpoeHUE KIETKNY, MOACNb CTPYKTyphl JIHK.

Tema 5. PazMHOKeHHe U MHIUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KinerouHnblii 1K, WM >KU3HEHHBIM LMK KieTku. MHTepdaza um MHTO3.
[Ipouieccnl, mpoTekaromue B UHTEpdaze. Permkanus — peakuuss MaTpuyHOTO
cuateda JIHK. Ctpoenme xpomocoM. XpOMOCOMHBI HabOp — KapUOTHII.
JluniouaHbIi W TalJIOWJHBIA ~ XPOMOCOMHBIE ~ HA0Ophl.  XPOMATHIBIL.
[{uTonornyeckue OCHOBBI Pa3MHOKEHUS M  HWHIWBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Ctaaum murosa. lIpoieccel, npoucxoasume Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOJIOrMYECKUIA CMBICT MUTO34.

[Tporpammupyemasi ruOENb KIETKH — aromTo3.

DopMbI pa3MHOXKEHHSI OpraHU3MOB: Oecrosoe U nojoBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JECJIECHUE HAJABOE, TIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTHBHOE pa3MHOkKeHHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYEHUE JIJIS1 CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECTOIOTrO.

Meito3. Cranuu Mmeito3a. IIporecchl, MpoUCXOO[IIME HA CTaausIX Meio3a.
IToBenenne xpomocoM B wmenose. Kpoccunroep. buonornueckuii cmbiCl U
3Ha4YeHUE Meno3a.

['ameTorenes — mporecc 0Opa30BaHUS TIOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeIie Kemne3bl: CEMEHHUKH U sSMYHUKH. OOpa3oBaHUE M Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (cmepMaro3ou], SHLEKIeTKa) — CIePMAaToOreHe3 W OBOTCHES.
OcoOEHHOCTH CTPOEHMS SMIEKIETOK W CrepMaro3ouaoB. OmioJI0TBOPEHUE.
[TapreHorenes.

WunuBunyanbHoe  pa3BuTHE  (OHTOreHE3). OMOpHUOHAJIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPUOHAILHOTO Pa3BUTHSA Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHne, racTpyisanus, opraHoreses. lloctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTAIMOPUOHAIBHOTO PAa3BUTHA: MpsiMOE, HempsiMoe (JIMuuHOuYHOE). BnusiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CTIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YpOJCTBa.

Poct u pa3Butue pacrenuii. OHTOr€HE3 LIBETKOBOTO PAaCTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmupt 1 cxembl: «@DOpMBI Pa3MHOKEHHS OPraHU3MOBY, «J[BolHOE
OIUIOAOTBOPEHUE Y ILBETKOBBIX pacTeHUW», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocombl», «Knerounsli mukin», «Pemmukanus JHK», «Mwuto3y,
«Menos», «IIpsamoe n HenpsiMoe pa3BUTUEY», «['aMETOreHe3 Y MIIEKOIIUTAIOIIUX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u1bl
MJICKOITUTAIOWIETOY, «SHIIeKIIeTKa MIIeKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJIeNIb-alIlIuKauus «JleneHue KIeTKu», MOJIEIb
JHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ IpakTH4YeCcKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmrogeHune MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOIPENApaTax)».

JlaGoparopHas pabota Ne 4. «M3ydeHue CTpOEHUS IMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTax».

Tema 6. HaciieacTBeHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmer u 3apaum reneTuku. Mctopus pa3BuTHs T€HETUKU. POJIb TUTOIOTUHN
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKH. BKiaa pOCCHUCKUX U 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHKU. METO/bl TeHEeTUKH (THOPUI0IOTHYECKUH,
UUTOI€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE TEHETUYECKHE
noHATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yeMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MoHoruOpuIHOe CKpelMBaHuE. 3aKOH eIWHO-00pa3us THOPHIOB IIEPBOTO
nokoneHusd. IIpaBuno JgomMuHUpOBaHMS. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'uniore3a ynctotsl rameT. [10HOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HAcCJeIOBaHUS
npu3HakoB.  lluToreHeTMYecKue  OCHOBBI  JUTUOPUIHOTO  CKpPEIIMBAHHUS.
AHanu3upymolee ckpenpanue. Mcnoib30BaHne aHAU3UPYIOIIETO CKPEIMBAHUS
JUISL OTIPEICJICHHS] TeHOTHIA OCOOHU.

CuemieHHOe  HaclieoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLECIUIEHHOMY HacJENOBAaHUIO TeHOB. HapylieHue cuernsenns reHoB B pe3yJibTaTe
KPOCCHUHI'OBEpA.

XpOMOCOMHasl TEOpHUsI HACIEACTBEHHOCTH. | €HETUUECKHE KaPThI.



['eHeTnka mona. XpoOMOCOMHOE ONPEAECICHHUE IMOJa. AYTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omorameTHele W TeTeporaMeTHble OpraHu3Mmbl. HacienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Ponp  cpempl B HEHAaclEeACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOIU(UKAIIMOHHOW U3MEHYMBOCTU. BapualimoHHbIi psal ¥ BapualliOHHAs KpHUBasl.
Hopma peakuuu mnpusHaka. KolM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKUA U HX
HOpMa peakuuu. CBOCTBA MOAU(PUKALIMOHHON N3MEHUYNBOCTH.

HacneacTBenHas, wWiaum TeHOTUNHYECKas, H3MEHYMBOCTh. KoMOuHaTuBHAs
W3MEHYMBOCTh. Mei03 W TMOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTUA. MyTarmoHHasi U3MEeHYMBOCTh. Kiaccudukarus MyTaiuii: reHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUYUHBI MyTaruil. MyTtareHnsie (pakTopsbl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBEHHOM n3menunBoctd H. 1. BaBuiiosa.

BuesaepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONbl T€HETHKHU
YyeJIOBEKa: TCHEATOTHUCCKNM, OJIM3HEIIOBBIM, IMTONCHETUYCCKUI, OMOXUMHUYCCKHM,
MOJEKYISPHO-T€HETUUECKUM. CoBpemeHHOE OTIpENICIICHHE TEHOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[II1P-ananu3a. HacaencTBeHHBIE 3a00JICBaHMS YEJIOBEKA: TEHHBIC OOJIC3HH,
OOJIE3HU C HACIEACTBEHHOM MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W reHepaTuBHble MyTanuud. CTBOJOBBIE KIETKU. [IpUHIUIBI
310pOBOT0 00pasa *KU3HH, JUATHOCTUKH, TPOPUIAKTUKN U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-rTeHeTUYECKOe KOHCYJIbTUPOBaHHE. 3HAYCHHE METUITMHCKOU
TCHETUKHU B MPEJOTBPAIEHNUHN U JICUCHUNU TEHETUYECKUX 3a00JIEBaHUI YeJIOBEKa.

JdemoHcTpaumu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOTMOpUJIHOE  CKpPEUIMBAaHHME U  €ro
HUTOTCHETUYECKass OCHOBAa», «3aKOH PACLICIUICHUS W €ro IUTON€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpujpHoe  CKpelrBaHUEY,
«{uTonornueckue OCHOBBI JTUTUOPUTHOTO CKPELMBAHUAY, «Meino3sy,
«B3anMOAEHUCTBHE  QUICNIBHBIX TE€HOB», «l'€HETMYeCKue KapThl PACTCHUMU,
KUBOTHBIX M 4eJOBeKa», «['eHeTnka monay», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CLHEIUIEHHOTO C Tmojom», «KapuoTumbel 4enoBeKa U KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukanroHHas HW3MEHYMBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBuw», « MyTanmoHHasi U3SMEHUYUBOCTDY.

O6opynoBaHue: MOAETU-AMIUIUKANUA «MOHOTHOPHUIHOE —CKpEIIMBAHHE,
«Henonmuoe jmoMuHuUpoBaHue», «JlurubpumHoe ckpenuBanue», «llepekpéct



XpOMOCOM», MUKPOCKON M MHUKpompemnapar «Jlpo3zoduia» (Hopma, MyTauuu
(GbOopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON.

JlabopaTopHble U pakTHYeCKUe padoThI:

JlabopaTtopHas padota Ne 5. «M3yyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO U
JUTHOPUHOTO CKPEIIMBAHUS Y IPO30(QUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabota Ne 6. «3ydenne MoaupuKarmOHHOW N3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOMY.

JlaGoparopHas pabotra Ne 7. «AHanu3 myTanui y apo30¢uibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckass pabora Ne 2. «CocraBieHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa W IpoLecC. 3apOKICHUE CENEKIMH M JOMECTHUKALIUAL.
Yuenne H. . BaBumoBa o0 1eHTpax TMPOUCXOXKACHUS ¢ MHOTooOpaszus
KYJIbTYPHBIX pacTeHHH. LIEHTpbl MPOMCXOXKAECHUS NOMAIIHMX >KMUBOTHBIX. CopT,
nopoAa, ITaMM.

CoBpeMeHHbIE METObI CeNeKIUU. MacCcoBbIf U MHAWBUIYAIbHBI OTOOPHI B
CEJIEKUMH pacTeHUH M KUBOTHBIX. OnEHka 3KcTepbepa. bIM3KOpoACTBEHHOE
cKkpeuuBanue — WHOpuauHr. Yucrtas nuHus. CKpelMBaHUE YHUCTBIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoJacTBEHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas rulOpuamzanuss U e€ ycnexu. VCKycCTBEHHBIH MyTareHes M
NOJIy4YCHUE TOJIUIUIONAOB. JIOCTM)KEHMSI CENEKUWH pAaCTeHUH, >KUBOTHBIX M
MUKpPOOPTraHNU3MOB.

buortexHosmorus Kak OTpacip IMPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanusi pexomOuHanTHOM JIHK w Tpancrenneix opranuzmoB. Kiierounas
nHxeHepud. Kinetounsie KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KiioHupoBaHue BBICOKONPOMYKTHBHBIX CEJIBCKOXO3SIIICTBEHHBIX OPraHW3MOB.

DKoJiorMueckue M 3Tthyeckue  npobiembl. MO —  reHeTuuyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

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

Tabnuupl 1 cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUSI U MHOTO00pa3us
KYJBTYPHBIX pacTeHui», «llopoabl 1oMamHux >KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rudpuausamnusy», «Padotel akagemuka M. ®. MiBaHoBay,
«Jlomumnonnus», «OO0BEKTHI OUOTEXHONOTUNY», «KJIETOUHbIE KYIBTYpbl H
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHKEe: MYJISIKY TIJI0JI0B U KOPHEIIOIOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTteHui, repoapuii «CebCKOX035UCTBEHHbBIE PACTEHUS.



JlabopaTopHble U NpakTHYeCKue padoThl:

Okckypeusi «OCHOBHBIE METOJBl M JIOCTH)KEHHS CEJIEKUUU PACTEHHH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaToOpuIo
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoTrONMOHHAA OMOJIOTHSA.

[TpennochlIKu BO3HUKHOBEHHSI SBOJIIOIMOHHOW TEOPUHU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OHOJOruu. BrusHue 3BOJIONMOHHON TEOPUM HA pPa3BUTHE
OHOJIOTUHU U APYTHUX HAYK.

CBuzerenbcTtBa dBoMONUU. [laneoHTonornyeckue: MOCIEA0BATENbHOCTD
NOSIBJICHHST BHUJIOB B NAJICOHTOJOTHYECKOW JIETONMUCH, TEpeXOoAHble (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOIOrHYECKHe: CXOACTBA U paziuuusg SMOPHOHOB pa3HBIX BUJOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHaJOTUYHEIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METaOOJIMUYECKHUX MyTeH Yy Bcex
OpPraHU3MOB.

OomonnoHHass teopus Y. JlapBunHa. Ilpeanocbulkn BO3HUKHOBEHUS
napBuHM3Ma. J[BWDKyIIME CHUIIBI JBOJIONWU BHIOB 1Mo JlapBuHY (M30BITOYHOE
pPa3MHOXKEHHE TPU OTPAHHMUYEHHOCTU PECYpPCOB, HEOMpenelaEHHass M3MEHYHBOCTD,
O00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bostonnn (CTI) U €€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomonus. [Tomynsius Kak equHUIA BUIa U BOJIOIUH.

JIBrokymne cuiibl ((pakTopbl) 3BOJIOLMK BUAOB B NpHUpoAe. MyTallMOHHBIM
IpoLecC M KOMOWMHATHUBHAS HM3MEHUMBOCTH. llomynsiiiMoOHHBIE BOJIHBI U Jpeid
reHOB. M30s1us 1 MUrpanus.

EctecTBenHbIii 0TOOp — HampaBistonmii  dakrop sBoaonur. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcrnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BOJIONUHU. [Ipumeps
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMop(h03bl U HIUO-aTaTAIIHH.

Bunx wu BumooOpazoBanme. Kpurepuu Buma. OcHoOBHbIE  (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe.

MakposBomorusi.  DopMbl  ABOJIOUMU:  (PUIETHYECKAsi, JUBEPreHTHAs,
KOHBEpreHTHasl, nmapayenbHas. HeoOpaTuMocTh 3BOIONUH.

[IpoucxoxaeHue OT HeCHelMaTU3UPOBaHHBIX NpeakoB. lIporpeccupyromas
crienuann3anus. AJanTHBHAS pauaIus.

JdemoHcTpaumu:



[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabmunp! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3eMie», «3apOoIbIiu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbOBI  3a
cyliectBoBaHue», «EctecTBeHHBIN 0TOOp», «MHOroo0pasue COpToB pacTeHUI»,
«MHoroobpazue  mopoJ  KUBOTHbBIX»,  «l[lomymsmuuy,  «MyTtamnronHas
U3MEHYUBOCTB», «ApoMopdo3bl», «Manoagantanun», «OO0Imas gereHepanus»,
«/IBmxymme cunel 3Bomounn», «Kapra-cxema wMapmpyra nyremecrBus Y.
HapBuna», «bopnsba 3a cymiectBoBaHue», «IIpucrnoco0i1eHHOCTh OpPraHu3MOBY,
«I"eorpaduueckoe B1000pa3oBaHue», « IKOJIOTMUYECKOE BUI000PAa30BAHUEY.

OOopyoBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3JMYHbIMM THUIAMHU OKPAaCKH,
HaOOp IUIOZOB M CeMsiH, KoJuleKius «lIpuMepsl 3alIUTHBIX MPUCHOCOOIECHUHN Yy
KUBOTHBIX», MOJiesib «OCHOBHBIE HAINpPABIEHUS 3BOJIIOLMNY, 00bEMHAS MOJEIb
«CTpoeHue TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmwupa, KoiwieKuus «DopMmbl COXpaHHOCTH
UCKOINAEMbIX JKMBOTHBIX M pacTeHui», Mojaenb anmumkauus «llepekpéct
XpOMOCOM», BJaXHble mnpenaparsl «Pa3Butne Hacekomoro», «Pa3sutue
JSATYUIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (GOpMbl KPBUILEB U
OKpacKH Tena).

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

Jlabopatopuas padota Ne 1. «CpaBHeHme BHUIOB MO MOP(}OIOTHIECKOMY
KPUTEPUION.

JlaGoparopHnas pabora Ne 2. «OnucaHue MpUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE )KU3HHU HA 3emuie.

JloHay4yHBl€ TPEACTABICHHUS O 3apOXKACHUM XU3HHU. HaydHble TrumoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuWOTeHe3 U MaHChepMus. XUMHUYecKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OPraHUYECKHX BELIECTB M3 HEOPTraHUYECKHUX.
DKCNEepUMEHTANIBHOE MOJITBEPKACHIUE XUMUYECKOHN 3BooIMU. HadanbHble Tamnsbl
ounonornyeckoi sBomronuu. ['unoresa PHK-mupa. ®opmupoBanne mMemMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHE NPOTOKIETKH. [lepBble KIETKM M HMX 3BOJIOLHS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hn Ha 3emie no spam u nepuonam. Karapxein. Apxelckas u
npoTepo3oiickast dpel. Ilanmeo3olickas 2pa u €€ Tmepuoabl: KEeMOPHUHCKUM,
OPAOBHUKCKHUH, CHITYPUMUCKHM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUH.

Meso3oiickass 3pa ©U €€ IEpUOIBl: TPHUACOBBIM, FKPCKUH, MEIOBOM.

KaliHo3olickags »92pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U T€OJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIMU PACTUTEIBHOTO M KUBOTHOTO MuUpa. ApoMop(o3bl y pacTeHUd H
*KUBOTHBIX. [TosiBIEeHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpraHMyecKoro Mupa Kak oOTpaxkeHue »HBomonuu. OCHOBHbBIC
CHUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIIOIMSA YeJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. Pa3BuTue npeacTaBieHuil o
MPOUCXOXKJICHUHN 4YeloBeka. MeTroabsl u3ydeHus aHTpornorene3a. CxojacTBa H
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKa.

JBwxkyme  cuwibl  (dakTopbl)  aHTPONOTEHE3a. HacnencreenHnas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU HBOJIOLIMM YEJIOBEKA: aBCTPAIONUTEKHU, YenoBeK
yMenbld, Yemoek npsAMoxonsdmiui, YenoBeKk HeaHAepTanbCKui, YesoBek
pasyMmHbIii. Haxolku HCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBAaHUS, OOJACThb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHSL.

UenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOHIHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUAJIbHAs),  MOHTOJIOWHAS
(a3uarcko-amepukaHckas).  UepTbl  OPUCHOCOOJEHHOCTH  MPEACTaBUTENICH
YEJIOBEUECKUX pac K YCIOBUSAM CYLIECTBOBaHUA. EJMHCTBO ue€lOBEYECKUX pac.
Kputuka pacuszma.

JdeMoHcTpauuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel u cxembl: «Bo3HukHOBeHne CoIHEUHOM CHUCTEMBI», «Pa3BHuTHE
opranuueckoro mupay», «PactutenbHas  kietka», <«OKWBOTHas  KIETKay,
«ITpokapuoTnyeckas kierka», «COBpEMEHHasi CHCTEMA OPraHUYECKOIO0 MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YeJIOBEKOOOpPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmue moan», «/pesHue monu», «llepseie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKre pachl».

Ob6opynoBanue:  mymspku — «[Ipoucxoknenne — denmoBeka»  (OOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpPTalblia, KPOMAaHBOHIIA), CIEMKU WIH
M300pakeHUsI KaMEHHBIX OpYAUN IEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebia), TeOoXpoHOJIOTHYEeCKas Tabiuia, KoJieKiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble 1 NpaKTHYecKue padoThbl:

[IpakTuueckas padora Ne 1. «/3ydeHne MCKOMAaeMbIX OCTaTKOB PACTCHUH U
KUBOTHBIX B KOJUIEKIIHAX).



OKCKypcHsl «IBOJIOLMSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKui My3eil).

Tema 3. OpranusMsbl 4 OKpPYKAOIIAS cCpeaa.

DKoJNOorus KaK Hayka. 3aJladyd U pa3Jielibl SKOJIOTrMU. MeTOIbl SKOJIOTMYECKHUX
UCCIIEOBAHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Oxonoruueckue ¢aktopel. Krnaccudukanus skonorudeckux (HaxTopos:
abnotuyeckue, OWOTHMYECKHUE U aHTPOINOreHHbIe. JleHcTBHE 3KOJIOTMUYECKHX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (HakTopbl: CBET, TEMIEpaTypa, BIaKHOCTh. DoToneprnoausm.
[IpucnocobneHuss OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buonornueckue puTMBI.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUS, XUITHUYECTBO, cMMOMO03 U ero ¢opmsbl. [lapazutusm, kooneparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HedUTpanmu3M. 3HadYeHHEe OWOTHYECKUX B3aUMOJIECUCTBUN IS CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTepUCTUKH mnomyisiiuud. (OCHOBHBbIE IOKa3aTeNld
NOMYJSIUMUA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUNA U €€ PEeryIIsIIusl.

JdeMoHcTpauum:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. 'ekkerns.

Tabmuubl u cxemsl: kapTta «lIpuponnbie 30Hb 3eMin», «Cpeapl 0OUTaHUS
opranusmoBy», «®otonepuoauzmy», «llomynsauumy, «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU MONyJsiuuu uHPy30puu-tyPenbrny, «[lumesrie nenm.

JlaGopaTopHble ¥ IpaKkTH4YeCKHe padoThbl:

JlaGopatopHas padota Ne 3. «Mopdosioruyeckrie 0cCOOEHHOCTU PACTCHUM U3
Pa3HBIX MECT OOHUTAHHS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBera Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padora Ne 2. «IToacuér mIOTHOCTH MOMYJISIIUN pa3HbIX BUJIOB
pacTeHU.

Tema 4. Coo01ecTBa U IKOJIOTrHYECKUE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBAs,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsi3u B
ouoneHose.

DKoJIorTMuecKre cucTeMbl (9kocuctembl). llonstne 00 »3Kkocucreme u
ouoreoneHo3e. @DOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMbBI: MPOAYLEHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB W MOTOK SHEPTUH B IKOCUCTEME.
Tpoduueckue (TuUIEBbIC) YPOBHU OKOCHUCTEMBI. [luileBple IMemu U CETH.
OCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMbI: OuUOMAacca, MPOAYKUHUA. IDKOJOTUYECKUE
nupamMubl:  MPOAYKIMHM, YHUCJIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAMOPETYJIAIHS, pa3BuTue. CyKIieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03Ep M PEK. IKOCHCTEMa XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPONOrE€HHBIE  JKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak Qakrtop ycroHuuBOoCcTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

VYuenue B. U. Bepnanackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocheprr. Kupoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OUOChEphl Kak
rJI00QIBHONM DKOCHCTEMBI. J[MHaMH4YecKoe paBHOBeCHE M oOOpaTHas CBs3b B
ounocdepe.

KpyroBopoThl BemecTB U OMOT€OXUMUYCCKHE IUKIIBI AJIEMEHTOB (yriiepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBo B Onocdepe 3eMan. AHTpONIOTCHHBIE U3MEHEHUS B Onocdepe.
['1106anbHBIE KOJIOTHYECKHUE TPOOIIEMBI.

CocymiecTBoBaHUE TIPUPO/IBI u YeJI0BEUECTRA. Coxpanenue
O6ropazHo00pa3us Kak OCHOBa yCTOMYUBOCTH Ouocheprl. OCHOBA parmoOHaIBHOTO
VOpaBJICHUS TPHUPOJHBIMA pEeCypcaMd W WX HCHOJb30BaHWE. J[OCTMKEHHS
OMOJIOTUY U OXpaHa IPUPOIBI.

JdeMoHcTpauuu:

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

Tabmuupbr u cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«I[Ipupognsie cooOmectBay, «llemm muTanus», «OKOIOTHUYECKas MUPAMUAAY,
«buocepa u genoBek», «IKOCUCTEMA MMUPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOMHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
aHTPOIIOTCHHBIC  BO3ACHCTBUSA Ha TPUPOAY», «BakHeWmme HWCTOYHUKH
3arpsi3HEHHs BO3/yXa W TPYHTOBBIX BOJ», «[louBa — Ba)kHEHIIash COCTaBIISIONIAS
ouochepr», «DakTopsl nerpananuu nousy, «llapHukoBeiii A3GdexT», «DaKTOPhI
PaZAOAaKTUBHOTO 3arpssHeHusi Ouocdepb», «OO0mas crpykrypa Ouocdepni»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBI 23KpaH OuoOcheps»,
«KpyroBopot yrieposa B 6nochepe», «kKpyroBopor azora B mpupoiey.

O6opynoBanue: Mojeib-aniuiMkanus « TunuyHbsie OMOIEHO3bD», repOapuid
«PactutenbHble cooOlIEeCTBaY, KOUIEKINN «broiieHo3y», «Bpenurenu BaxkHeHmmx
CEIbCKOXO3SIUCTBEHHBIX ~ KYJBTYp», Trepbdapuu U KOJUIEKUMU pPACTeHHHl W
YKUBOTHBIX, TIPUHAJICKAIINE K Pa3HBIM SKOJOTUYECKUM TPYIINIaM OIHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepanuu, M300pak€HUs OXPAHSIEMBIX BHIOB
pacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IIPOTPAMMbLI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHNMA

Cornmacno ®I'OC COOQO, ycraHaBIMBaIOTCS TpPeOOBaHMUA K pe3yJabTaTam
OCBOCHHS  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEr0 OOmero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType IHMUYHOCTHBIX PE3YJbTAaTOB OCBOCHHMS Mpeamera «buosiorus»
BBIJICJICHBI CIICYIONINE COCTABIISIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTHYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOOIPEACIICHUIO, HaJu4Yhe MOTHUBAIlMKM K OOy4YeHWIO  OHOJIOTHH,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHHM JIUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAIUIUNA Pa3BUTHUS OUOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMONOTHYECKOTO  O0pa30BaHMs, HAJIMYME HKOJOTHYECKOTO IMPABOCO3HAHWSI,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3YyNbTAThl OCBOEHUS TpeaMeTa «bHOJIOrus» TOCTUTaroTCs B
CINHCTBE YYEOHOW ¥ BOCIHUTATENBHON JEATETLHOCTH B COOTBETCTBHU C
TPAAUIIMOHHBIMA POCCUIUCKUMU COLIMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpolieccaM CaMOMO3HAHMs, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUS, Ppa3BUTHUS BHYTPEHHEW TMO3UIMHU JIMYHOCTH, TMATPUOTHU3MA,
YBaXKEHUS K 3aKOHY U MPABOMOPSJKY, YEJIIOBEKY TPYy/a U CTapUIEMYy MOKOJICHHIO,
B3aMMHOT'O0 YBa)XCHHUS, OCPEKHOTO OTHOUICHHS K KYJIbTYPHOMY HACICIUIO H
TPaJULMSAM MHOTOHAIMOHAIBHOTO Hapoja Pocculickont denepanuu, Opupoac u
OKpYXarolen cpeae.

JIngyHOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOro mnpeamera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH 00YYaIOIMXCsl PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEH TO3UIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIIMX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIEeCTBa, pacCUIMpPEHUE >KU3HEHHOTO
OTbITA M OMbITA JCATEIBHOCTH B IPOIECCE peAIM3allMd OCHOBHBIX HaMpaBJICHUI
BOCIIUTATEJILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:xaaHCKOro BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3ZUIIMK 00YUaAIOIIEToCcsd Kak aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCHMCKOTO OOIIECTBA;



OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIIOPSIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATEIBHOCTA MNPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YE€OHBIX U IMO3HABATENIbHBIX 3a7a4, BBITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TO3UIMIO MO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKICHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM IOJIOKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBbIX, TIO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIHHOTO
OTHOIIIEHUSI K MHEHHMIO OIMOHEHTOB TIPH OOCYXKIEHHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM ACSITENbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCHMCKOM rPaXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pe.l
Ponunon, ropmocty 3a cBOM Kpal, cBOXO PoOauHY, CBOM SA3BIK U KYJIBTYpPY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEAUIO0 U MaMATHUKAM MPUPOJIbI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHCKHX Y4YE€HBIX B CTAHOBICHHE U
pa3BUTHE OWMOJIOTMH, TMOHUMAHHUS 3HA4YeHUs OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CHyXeHHI0 u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HaHUE ITYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITBHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B IMOCTPOCHHE YCTOMYMBOTO OyAyUIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POAUTEIISAM, CO3/IaHUIO CEMBbU HA OCHOBE
OCO3HAaHHOI'O TMPHUHATHUS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauuusMHu Hapo10B Poccuu;

4) 3¢TeTU4€eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHUI;



NOHMMAaHUE 3MOLKUOHAIBHOIO BO3/AEMCTBUS )KMBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBJISITH KAU€CTBA TBOPUYECKOM TMUHOCTH;

5) ¢usnuyeckoro BocnuTaHus, GOPMHPOBAHMS KYJbTYPbl 310POBbS H
IMOLUOHAIBHOTO 0J1aTr0MOTyYHA:

MOHMMAHUE W peaau3alusi 3I0pOBOTO M 0Oe3omacHOro obpasza KHU3HU
(310poBOE  TNUTaHWE, COONIOACHUE TMIMEHMYECKMX TpaBWI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHH U OTAbIXa, peryispHas (usnyeckas
aKTUBHOCTH), OEpPENKHOTO0, OTBETCTBEHHOI0O M KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHUMAHUE I1IEHHOCTH TIPaBWJI WHAUBUAYATBHOTO W  KOJUICKTHBHOTO
0€30I1acHOT0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MOCIEJACTBUNA W HENPUSATUS BPEIHBIX MPUBBIYEK (YMOTpeOiaeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOI0 BOCIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa, TPYIOJIIO0HE;

FOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOM WU COLHAIBHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K Pa3nuyHbIM chepaM MpodeccHOHANbHON NeATeIbHOCTH, YMEHHUE
coBepuIaTh OCO3HaHHBIM BBIOOp Oynaymied mnpodeccun U peaIrn30BbIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0TrH4eCKOro0 BOCIIMTAHMSI:

HKOJIOTUYECKU II€JIeCO00pa3HOE OTHOIIEHHE K MPUPOAE KaKk HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIIIEHUE YPOBHS SKOJOTUYECKOM KyJIbTYphl: NPUOOPETEHHE OIbITA
IUTAHUPOBAHUSI TIOCTYMIKOB W OICHKA WX BO3MOXXHBIX TOCIEIACTBUN IS
OKpYXaroUen cpeabl;

OCO3HaHHE TJ00aJIbHOIO XapakTepa SKOJIOTMUECKUX MpoOjeM U myTed ux
pELIeHNS;

CIIOCOOHOCTh HKCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTrUU
3HAHUSI W YMEHUSA MpU pEUIEHUU MpoOJeM, CBI3aHHBIX C pPalHUOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COOJNIIOJIEHHE  TpaBWJI  MOBEACHUS B  MPUPOJE,
HaIPaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCUCTEMAX, OXpPaHY BHJOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HEMNPHUSITUE JIEUCTBUM, MPUHOCSIIIMX BPEN  OKPYKarolIeh
NPUPOIHON cpelle, YMEHUE MPOTHO3UPOBATh HEOIArONpPHUSITHBIE 3KOJIOTHUYECKHUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPAILATD HUX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTHUYECKON KYJIbTYpHI,
OmbITa NEATEIbHOCTH DKOJIOTHYECKOMN HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON ACATEILHOCTH IKOJIOTUYECKOM
HaITPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTHUKWA, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3IKOBOM M UYUTATENIbCKOM KYyJIbTYpbl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA,;

MOHMMaHWe crneruduKku OMOJIOTUM KaK HayKd, OCO3HaHUsA €€ pojau B
dbopMHUpPOBaHUN PANMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUHM IETOCTHOTO
MpeacTaBIeHus] 00 OKPYXAIoleM MHUPE KaK O €IWHCTBE NPHUPOIbI, YEJOBEKa W
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud MpodieM
COXpaHEHUS TIPUPOIHOTO PABHOBECHS,;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JIJIi COBPEMEHHOW LMBUJIU3AIUU:
obOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHWE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEIIaTh PECypCHble  MPOOJIEMBl  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJa U3 MIOOATBHBIX IKOJIOTUYECKUX MpoOsIeM U
obecrieyeHus  mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYpCOB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJIOTMYECKHX 3HAaHUW B IENIX
MOBBIINIEHNS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTABHOM 4YacTH (PYHKIMOHAIBHOW I'PaMOTHOCTH OOydYaromuxcs, GopMupyemon
IpU U3y4EeHUU OMOJIOTHH;

MOHMMAHHUE CYLIHOCTU METOAOB MMO3HAHUS, UCIOIb3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCMOJb30BaTh IOJy4yaeMble 3HAHUS JJId aHalu3a W
OOBSICHEHHUSI SBJICHUN OKPY>KAIOIIET0 MUpPA U MPOUCXOASIIUX B HEM HU3MEHECHUH,
yMEHHE JieJlaTb OOOCHOBAHHBIC 3aKJIIOYEHUS HAa OCHOBE HAy4HBIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYYEHHS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHust Tpo0JIeM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAy4YHOM JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000Opa30BaHNI0, K AaKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOEHHS ydueOHoro mpenmera «buosorus»
BKJIIOYAIOT: 3HAuYUMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUYaAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) OO0IIEHAyYHbIE MOHATHS, OTPaXKAIOLIUe
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa M CHEHUpUKy METOJAO0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBIEHUE, MpOIlecC,
cUCTEMa, Hay4HbIM (HaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsS,
UCCIIEJOBaHUE,  HaONIOJICHHe,  HW3MEpPEHUE, OKCHEPUMEHT U  JpYrux),
yHHUBepcajbHble ydeOHble JelcTBUA (IIO3HABaTElIbHbIE, KOMMYHHUKATHBHBIEC,

pEryJsiTUBHBIE), o0ecreunBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPAMOTHOCTH Y  COLMAIBHOM KOMIETEHIMH OOydYarouuxcsi, CHOCOOHOCTb
00yyaronmxcs UCIOJIb30BAaTh OCBOCHHbIE MEXKIUCUUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHUS W  YHUBEpPCAJbHbIE Yy4eOHBbIC JECHCTBUS B
IT03HABATEJIbHOU U COLIMAIBHON ITPAKTHUKE.

MeTanpeMeTHBIC PE3yJIbTaThl OCBOCHHUS IPOTPaMMBI CPETHETO O0OIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaanenue YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEJbLHBLIMHA
JIEUCTBUSIMH

1) 0a3oBbIe JJOrHYeCcKHUeE AeiiCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJU3UpOBaTh  IPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh IIPM OCBOCHUHM 3HAHMN NPHEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiIacCu(HUKaINK, 0000IEHNS ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepPHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpENICIATh IIeNIM JICITCIIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABIICHHBIMH IICIISMU;

HCIIOJIb30BaTh OMOJIOTHYSCKUE TOHATHS JJI1 00BsICHEHUS (DAKTOB U SBICHUMN
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUs (MHAYKTUBHBIC, JACAYKTHBHBIC, TIO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B PacCMaTPUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKJTFOUCHUS,

PUMEHSTh CXEMHO-MO/IETbLHBIE CpelcTBa JUTS peACTaBICHHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a



TaKkKe  MNPOTUBOPEYMII  pa3HOrO0  poja,  BBISIBIEHHBIX B Pa3iIMYHBIX
UH(POPMALIMOHHBIX UCTOYHUKAX;

pa3palaThIBaTh IUIaH PEUICHHs] MPOOJIEMbI ¢ YUETOM aHajIn3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBBI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
1eJISIM, OLIEHUBATh PUCKH MOCIIEICTBUH JIeATEILHOCTH;

KOODJAWHUPOBAaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBaTh KPEATHBHOE MBILICHUE IPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE NeiiCTBHSI:

BJIa/IETh HABBIKAMH Y4EOHO-HCCIEA0BATEIBCKON M IPOSKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelleHus MpodsieM, CIOCOOHOCTbIO U TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIIEHUS MPAKTUUECKUX 3a/1a4, TPUMEHEHHIO
pa3IMYHBIX METOJIOB MTO3HAHMUS;

UCTIOJb30BAaTh PA3IMYHbIE BUJABI JEATENBHOCTH M0 TOJIYYEHHUIO HOBOIO
3HaHWSA, €r0 HWHTEpIpeTaly, MNPeoOpa3oBaHUI0 U NPHUMEHEHHIO B Y4YEOHBIX
CUTYalUsX, B TOM YUCJIE MIPHU CO3aHUH YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUIT MBIIUICHHS, BJIaIeTh HAYYHON TEPMUHOJIOTHEMH,
KJIFOUEBBIMH MTOHITUAMU M METOJIaMH;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTENIbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ peIIeHUs, HaXOAUTh apTyMEHTBI NJs JT0OKa3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHaJIM3UpOBaTh TOJYYEHHbIE B XOJ€ pEIICHUs 3aJaddl pe3yibTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, OIIGHUBATh NPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTH IIeJICHANIPABICHHBIM MOUCK TEPEHOca CPEACTB U CIOCOOOB
NeicTBUS B IPO(ECCHOHATIBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
AKHU3HEIEATEIbHOCTH;

yMEeTbh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIIBUTAaTh HOBBIE HJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEHICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ undgopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaLUU (TEKCTE y4eOHOTOo
nocoOusi, HAYYHO-TIOMYJSIPHOM  JuTepaType, OWOJOTMYECKUX CJIOBapsiX W
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax AaHHbIX, B MHTepHeTe), aHaIM3HpPOBATH



nH(OPMAITUIO PA3TNYHBIX BUJIOB U (DOPM MpECTaBICHUS, KPUTHYECKH OIEHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

dbopMyIMpPOBaTh 3aNPOCHl W MPUMEHATHh Pa3IUYHBIC METOMBI TPU MOUCKE U
oTOOpe Omosiornyeckor MHpopmMaru, HeoOXOAMMOM JJISI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HMCHOJB30BaHUS WH(OOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3THUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMaJbHYI0  (opMy  MpeacTaBlIeHUs
ounosiornyeckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOJUIIbI, PUCYHKU
¥ Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SI3BIK B KauyeCTBE CpEeACTBAa IMpu pabore ¢
Ononornyecko wWHPOpMANMEH: TNPUMEHATh XUMHUYECKHe, (U3HUECKHE U
MaTeMaTUYeCKhe 3HAKU U CHUMBOJIbI, (opMyiibl, abOpeBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPElICTBA
HaTJISTHOCTH;

BJIAJCTh  HaBBIKAMH  pAacloO3HAaBaHMs W 3alUThl  WHGOpPMAIINH,
UH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBj1aieHHEe YHUBEPCAJTbHBIMIA KOMMYHHUKATHBHBIMH J1€/iCTBUSIMH:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAITUU BO BCeX cepax *KU3HHU, aKTUBHO Y4aCTBOBAThH
B JIMAQJIOTE WJIU JIUCKYCCHUM IO CYIIECTBY OOCYXKJaeMoOil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHSI OTHOCUTEIBHO BBIMOJHEHUS TMpejiaraeMou
3a/1a4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCThH MO3UILIMKM JIPYTUX YYaCTHUKOB
JIMaJIoTa WK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJbHBIC CpEJCTBA OOIICHUS, TMOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIIHH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJIETh PA3JIUYHBIMU CHIOCOOAMM OOIIEHUS M B3aWMOJICUCTBUS, TTOHUMATh
HaAMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHas AeSITeJIbHOCTh:

MOHUMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUYyaTbHOU
paboThI pU PEIICHUU OUOTIOTUUYECKOM TPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTUKy W METOIBI COBMECTHBIX ICHCTBUU C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;



IIPUHUMATh €A COBMECTHOM  JICITEIBbHOCTH, OpPTraHU30BBIBATH U
KOOPJAWHUPOBATH JIEMCTBUS IO €€ JOCTHKEHUIO: COCTaBJISATH IUIAH JIEMCTBUM,
pacnpeienaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa M KaXIOr0 Y4YaCTHHUKA KOMaH[Ibl B
0011 pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

[pejiaraTb HOBBIE NPOEKTHI, OLECHUBATH HUJECH C TO3ULHU HOBU3HBIL,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJIATh TO3UTHBHOE CTPATETHYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJbHBIMHU PEryJIITUBHBIMH ICHICTBUSIMH

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS TpoOOJIEM U HX
peleHus B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BHIOMpATh HAa OCHOBE OHOJIOTMYECKUX 3HAHWHA IIEJIEBbIE W CMBICIIOBBIC
YCTaHOBKM B CBOUX JICMCTBUAX M MOCTYIKaxX IO OTHOUIEHHUIO K KHWBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3JJOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYHIECTBIISATh MO3HABATEIIBHYIO JEATEIBLHOCTD, BBISIBIISITH
poOIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIHLHOM
JESTENPHOCTH U ’KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEIbHO  COCTaBJISATh IUIAH penieHuss npoOJeMbl ¢ y4ETOM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacuMpsATh paMKd y4eOHOro mpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTESHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEeIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHHUIO IMIMPOKON 3SPyIuLIUUA B
pa3HBIX 00JIaCTSAX 3HAHWM, MOCTOSHHO TMOBBINIATH CBOW 00pa30BaTENbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyalllsiM, BHOCUTb KOPPEKTHBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB 1ETISIM;

BJIaJICTh ~ HaBBIKAMHU  TIO3HABaTEJbHOW  pedJeKCMU  KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHM, WCIOJIB30BaTh MPUEMBI pedIeKCHH IS OICHKHA CHUTYyallud, BHIOOpA
BEPHOTO PELICHUS;

YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PELICHUS MO0 HX
CHIKEHMIO;



OPUHUMATh MOTHUBBI W apryMEHTbl JPYI'HMX IpU aHaJM3€ pe3yibTaToB
NESITETbHOCTH;

3) npuHsTHE Ce0SA M APYIHUX:

IPUHUMATh ce0s, TOHNMAasi CBOM HETOCTATK! U JIOCTOMHCTBA;

OpPUHUMaTh MOTUBbI M apryMEHTbl JPYTHUX TpU AaHaJIU3€ pEe3yJIbTaTOB
NESTEIbHOCTH;

IPU3HABATh CBOE MPABO U IPABO APYTUX HA OLINOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C O3ULMU JPYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO mno Ouonorud Ha
0a30BOM YpOBHE BKJIIOHAIOT crienuduueckue ais yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACMCTBUIA 10 OCBOCHHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JIEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUW B Pa3UYHBIX YYEOHBIX CUTYallMsIX, a TaKXe€ B pPEaJIbHbBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C Ouojorueid. B mporpamme mnpeaMeTHbie
pE3yNbTAaThl PEACTABIICHBI TIO TO1aM 00YyUYEHUS.

[IpeameTHbIC pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUIN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOIO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX H
3apyOCKHBIX  YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJNOTUM, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsl peLICHUs dKU3HEHHBIX 3a]1a4;

YMEHUE PACKPbIBATH COJAEpNKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHATHMA:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboju3M (OOMEH BEIIECTB U MPEeBpallcHUE
SHEPI'uM), TOMEOCTa3 (CaMOPEryJisilius), YPOBHEBAsi OpraHU3alus KUBbIX CHUCTEM,
CaMOBOCIPOU3BEAECHUE (PENPOAYKIIMS ), HACIEACTBEHHOCTh, U3BMEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHUE U3JIaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XpPOMOCOMHAs,
MyTallMOHHAs,, UEHTpaJibHas JOrMa MOJEKYJIsIpHOW Ouosoruun), 3axoHsl (I
Mennens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyJIbTypHbIX pactennii H. Y. BaBunoBa), onpenensite rpaHUIbl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHUE BJIAJIETh METOIaMH HAYYHOI'O TIO3HAHUS B OMOJIOTMU: HAOIIOIEHUE U
OMMCAHUE JKUBBIX CHCTEM, MPOLECCOB M SIBICHUW, OpraHU3alMs U MPOBEACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBMI)KEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEXKIYy HCCIEIYEMbIMH BEIMYWHAMHU, OOBSICHEHUE TMOTYICHHBIX



pe3yabTaTOB, MCMHOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJIEISATh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M MPEBPAILEHUS SHEPIUH B KIIeTKe, (POTOCHUHTE3A,
IJIACTUYECKOTO W DJHEpPreTMYeckoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKEHHs, WHIUBUIYaJbHOTO Ppa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS 11 OOBSICHEHUS OMOJIOTMYECKUX
MPOLIECCOB U SABJICHUM, JJIA MPUHATHUS MPAKTUYECKUX PELUICHUM B IMOBCEIHECBHOU
KU3HU C IeNbl0 obOecrieueHus Oe30MacHOCTH CBOETO 370POBbS U 370POBbS
OKpY’KaIOIIMX JIFOJeH, COOIIOIEHNS HOPM TPAMOTHOT'O MOBEACHUS B OKPYXKaIOIIe
OPUPOJIHON cpenle, MOHMMaHuE HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHKEHHM
COBPEMEHHOMU OMOJIOTUH u OHMOTEXHOJIOTHUI IS palMOHAIBLHOTO
MIPUPOIOTIONIE30BAHMS,

YMEHHME pellaTh »3JEMEHTApHbIE TE€HETHYECKHE 3a/Jadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIIMBAaHME, CLEMJICHHOE HAacleIOBaHUE, COCTAaBISTh CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBAHM JJIsl MPEACcKa3aHUsl HACIEIOBaHUS MPHU3HAKOB Yy
OpPTraHU3MOB;

YMEHUE BBINOJHATh JIa0OPATOPHBIE M TMPAKTHUYECKUE padOThI, COONIOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00PaTOPHBIM 000pYAOBaHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh W HMHTEPIPETUPOBATH HUH(POPMAIIUIO
OMOJIOTHYECKOTO  COJACPIKAHMS, BKJIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeICTBA MAacCOBO HMH(OPMAINH, HAYUYHO-TIOMYISPHBIC
MaTepuaibl), 3TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIIEHUS,
000011as1 OMOJOTUYECKYI0 MH(OpPMAIIMIO M3 HECKOJbKUX HUCTOYHUKOB, IPAaMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
KJlacce I0JKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIU OUOJIOTMH B CUCTEME HAYyYHOTO
3HAHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOM KapTHHBI MUpPa M HAYYHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUCKUX H
3apyOCKHBIX  YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUM, (YHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPBIBATh COACpNKaHHE OMOJOTHYECKHX TEPMUHOB W TOHSATHI:
BU/I, IONYJISALNS, TEHO(OH, IBOIIOLUS, JBUKYIIHE CHIIbI ((DaKTOPBI) 3BOJIIOLIIH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, HKOJIOTUYECKUE (aKTOPBHI,



DPKOCUCTEMA, TPOAYLEHTH, KOHCYMEHTHI, pEIyIeHTHI, IIENU MHUTAHHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHHE U3JaraTb OHOJOTHYECKHEe TEOpUH (IPBOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxonactBa K. M. bapa, depenoBaHus TJIaBHBIX HamlpaBlIeHUN U
nyteit spomornuu A. H. CeeprioBa, yuenus o o6uocdhepe B. U. BepHauckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIO/IEHNE U
OMHCaHNE >KUBBIX CHUCTEM, IMPOILIECCOB M SIBICHHWM, OpraHW3aIis W MPOBEICHHE
OMONIOTMYECKOTO  DKCIIEPUMEHTa,  BBIABI)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIYy HCCICNYEMbIMU BEIMYMHAMH, OOBSICHEHUE TOJYYCHHBIX
pPE3yJIbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOPHH W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJTYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIICIATh CYIICCTBEHHBIC TPU3HAKA CTPOCHUS OHOJOTHYECKUX
00OBEKTOB: BWJIOB, TOIYJISIUN, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOreoeHO30B U JKOCHUCTEM, OCOOEHHOCTH TPOIIECCOB: HACJIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMSs, MPUCIIOCOOIECHHOCTH
OpTaHM3MOB, JEWUCTBUSA DKOJOTHYECKMX (PaKTOPOB HA OpPraHU3MBI, TEpeHoca
BCIIECTB W TIOTOKA DHEPIHMM B DJKOCHCTEMaX, aHTPOIIOICHHBIX W3MCHCHHHA B
HKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOpOTa BEHIECTB M OHWOTCOXUMHUYECKUX
IIUKIIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJyYCHHbIC 3HAHUS 1T OOBSICHEHUS OMOJIOTMYECKUX
MIPOIIECCOB W SBJICHUH, JJI TMPHHATHSA TMPAKTHYCCKUX PENICHUN B TOBCETHEBHOM
KU3HU C IIeNbl0 obOecrieueHus: O€30MacHOCTH CBOETO 370POBBS U 370POBbS
OKPYKaIOIIUX JIFOJIeH, COOTIOICHHUSI HOPM TPaMOTHOTO MOBEJICHUS B OKPYKAIOIICH
IPUPOIHON cpefie, MOHMMaHWE HEOOXOJAMMOCTU WCIONIb30BAHUSA JOCTHKECHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIHOHAIEHOTO TTPUPOIOTIOIH30BaHNUS;

YMEHHE pelIaTh dJEeMEHTapHble OMOJOTHYECKHUEe 3a7aud, COCTABISATH CXEMBbI
NepeHOca BEIIECTB U SHEPTUH B d3KOcHCcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATh JIa0OpATOPHBIE W TMPAKTHUYECKUE PpadOThI, COONIOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YyMEHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH HH(DOPMAIHIO
OMOJIOTHUECKOTO  COJACPIKAHMS, BKJIIOYAIONIYIO TIICEBJOHAYYHBbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOM MH(MOpMAIMH, HAYIHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  TIJ00adbHbIE  SKOJOTUYECKHE  IMPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011258 OMOJIOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPaMOTHO
UCIIOJIb30BATh MOHATUIHBIN armapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyectBo yacos DJIEeKTPOHHBbIE
HanmMmeHoBaHHE pa31eJIoB H TEM mudpoBLIe
Ne n/mm P KonTtpoabnbie | IlpakTnueckue (uubp )
NMPOrpaMMbl Bcero oOpa3zoBarte/ibHbIE
padoThbI padoThbI
pecypchbl
but6mmoreka [IOK
2 .
! buonorus kax nayka 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble cUCTEMBI U UX OpraHu3aIug 1 buGnnorexa [IOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHU COCTaB U CTPOECHHUE KIECTKU 8 1 bubmmorexa [OK
P https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 FKHM3HEeATENHHOCTE KIIETKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3sMHOkeHME 1 HHINBUYaIbHOE PA3BUTHE 5 1 bubnuoteka [JOK
OpTaHU3MOB https://m.edsoo.ru/7{41c292
6 HacnencTBeHHOCTEL M UBMEHYUBOCTD g L5 bubmunoreka LIOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnunoreka LIOK
OMOTEXHOIOTUH https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMs 1 bubmmorexa [OK
p P https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 I[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 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/mm Kontpoabnbie | IIpakTHyeckue
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1
! IBOMOIMORHAA oo ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubmmoreka [LIOK
3emite ' https://m.edsoo.ru/7f41cc74
3 0] 3MBI M OKpY>Karomias cpeia 5 1 buGmorexa HOK
pra:u PYRAIOAL Cpest https://m.edsoo.ru/7f41cc74
bubnaunoreka LIOK
4 Coo011ecTBa 1 9KOJOTHYECKHE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41ccT4
bubaunoreka LIOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 IINTAHUPOBAHHUE

10 KUIIACC
KoaunuyectBo yacos DJIEeKTPOHHbIE
Ne nu@pposbIe JononHuTebHas
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIE uHopManus
padoThbI padoThbI
pecypchbl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUS JKUBOM
npuposl. [Ipaktudeckas
) pabota Ne 1 «Mcnionb3oBanue | 0.5 bubmuoreka LIOK
pa3IMYHBIX METOIOB IIPU ’ https://m.edsoo.ru/863e6122
W3YYCHHH OUOJIOTUYECKUX
00BEKTOBY»
3 buonornueckue cucTeMBl, 1 bubmmoreka [IOK
MPOIIECCHI U KX U3YUCHUE https://m.edso0.ru/863e6564
4 XUMUYECKUM COCTAB KIIETKU. 1 bubnuoteka [JOK
Boga u MmuHepasibHbIE COJIH https://m.edsoo.ru/863e674¢
5 benku. CocraB u crpoeHue 1 bubmmoreka LIOK
OeIKOoB https://m.edsoo.ru/863e6b72
depMeHTHI — OUOIOTHYECKHE
Karanu3atopsl. JJaboparopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bu6nuorexa [HOK

KaTaINTUIECKON aKTHBHOCTH
dhepMeHTOB (Ha mpuUMepe
aMHJIa3bl WA KaTajias3bl)»

https://m.edso0o.ru/863e6b72



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

but6mmoreka [JOK

KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX
MUKpOITpenaparax»

7 YreBoze!. JIurn et https://m.eds00.ru/863¢6870
bubnunoreka LIOK
8 Hyxnentosbie kucaotsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus v MeTOIbI U3y4EHUS bu6muoreka [IOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knetka kak nemnoctHas xuBast
cucreMa
CrtpoeHnue 3ykapuoTH4eCKOn
kietku. JlaboparopHas pabota
No 2 «M3yuenue cTpoeHus
KJICTOK PaCTCHH, )KUBOTHBIX, bubmmorexa [OK
11 FpHGOB 1 GaKTepHit MO 0.5 https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTICaHUE»
12 OOMeH BelecTB WIn bubnuoteka [JOK
MEeTa00IH3M https://m.edsoo.ru/863e766¢
bubnunoreka LIOK
13 PorocHuHTes. XemoCHHTE3 https://m.eds00.ru/863e7¢98
. bubmmoreka [IOK
14 InepreTieckuii oOmeH https://m.edsoo.ru/863e7aae
JKU3HEeHHEIN IUKIT KIETKH.
[enenune knetku. MuTos.
Jlaboparopnas padora Ne 3
15 «Habmronenne MuTO3a B 0.5 bubmmorexa [IOK

https://m.edsoo.ru/863e7dc4



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

16 Buocunres 6enka. Peakius bubnunoreka LIOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢

17 Tpancsius — 6uocuHTe3 bubnunoreka LIOK
Oenka https://m.eds00.ru/863e796¢

18 Hexnerounsie popMbl KU3HH bubnuoreka [IOK
— BUPYCBI https://m.eds00.ru/863¢7540

but6mmoreka [IOK
DopMBbI pa3MHOKEHUS

19 https://m.edso0o.1u/863e81b6
OPraHH3MOB https://m.edsoo.ru/863e831¢

bubnunoreka LIOK

2 Meti

0 eHO3 https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
Om010TBOpEHHUE. BuG 10K
nOIMoTeKa

21 JIab 6ota Ne 4 0.5

abopatoptas pabota A2 https://m.edsoo.ru/863e81b6
«M3ydeHune CTpoeHus MOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»

” NHnuBuayanpHOE pa3BUTHE bubnunoreka LIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o

K bubnunoreka LIOK
23 HACJIEJACTBCHHOCTH U
https://m.edsoo.ru/863e8612
U3MEHYMBOCTH
3aKOHOMEPHOCTH

24 HACJIEIOBAHUS IPUZHAKOB. bu6nuorexa [HOK
MonorubpuaHoe https://m.edsoo.ru/863e8878
CKpEIIIUBaHHE

)5 JluruOpuiHOE CKpEIIMBaHUE. bubnmoreka [JOK

3aK0H HE3ABUCUMOT'O

https://m.edso0.ru/863e89a4



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

HacCJICOJOBaHM IIPHU3HAKOB

26

CuemnieHHOE HaclIe10BaHHE
npu3HakoB. JlabopaTtopHast
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO
Y JUTHOPHUIHOTO CKPEIIUBAHUS
y IpO30(HIIBI HA TOTOBBIX
MUKpOTIpETriapaTax»

0.5

bubnunoreka LIOK
https://m.eds00.ru/863e8c60

27

I'eneruka noina. HacnenoBanue
HpI/IBHaKOB, CIICIIJICHHBIX C
[10JIOM

but6mmoreka [IOK
https://m.eds00.ru/863e8c60

28

M3MeHUYNBOCTb.
Henacnencrsennas
M3MEHUYUBOCTH. JIJaboparopHas
pabota Ne 6. M3yueHue
MOIU(PUKAITMOHHON
M3MEHYUBOCTH, TOCTPOCHUE
BapHAaIIOHHOTO psja U
BapHaIlMOHHON KPUBOW

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

29

Hacaencreennas
M3MEHYMBOCTH. JlabopaTtopHas
paborta Ne 7. «Ananus
MyTaIui y 1po30¢uisl Ha
TOTOBBIX MUKpOIpenaparax»»

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

30

I'eneTuka yesoBeka

bubnaunoreka LIOK
https://m.edsoo.ru/863e8d78

31

PeszepBHbIil ypok. O600meHne
no teMe «HaciencTBeHHOCTE U
U3MEHYMBOCTH OPraHU3MOBY



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

Cenexuus Kak HayKa U

bubnunoreka LIOK

32 1
Iporece https://m.edsoo.ru/863¢9214
MeToab!l ¥ JOCTUKECHUS

33 CEJICKLIUU PACTEHUU U 1 bubmorexa [OK

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

YKUBOTHBIX

34 buorexnonorus kak oTpacib 1 bu6nuorexa [HOK
MPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOIT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuectBo yacoB JIEKTPOHHBbIE
Ne Hara undposbie
n/n Tewa ypoxa Bcero Konrpoarubie | Tpakruieckie u3y4eHusi = oOpasoBaTesIbHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIMS U METOJIbI €€ U3yUCHUS 1 buGnnorexa [IOK
https://m.edsoo.ru/863ea20e
) Wcropus pazButus npeacTaBIeHUI 1 bubmmoreka [LIOK
00 »BOITIONINN https://m.eds00.ru/863e9570
Bu6nuoreka [IOK
3 Muipoososmows 1 https://m.edsoo.ru/863e9cle
[Tomynsmus Kak aIeMeHTapHast
€IMHHUIIA BUJIA ¥ BOJIOIUH.
4 JlaGoparopHas padota Ne 1 1 0.5 brbnmorexa LIOK
https://m.edso0.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHYECKOMY KPUTEPHUIO»
5 JBrkyiue cuiibl (3JIeMeHTapHbIE 1 bubnnoreka [IOK
(haKTOpBI) FBOITIOLIUN https://m.edsoo.ru/863e9dad
. bu6mmoreka I[IOK
6 EcTecTBenHsbIit 0TOOp 1 ero hopmMbl 1 https://m.edsoo.ruw/863e9ed0
Pe3ynbpTarel HBOTIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas | 0.5 bubnmoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma U e€
OTHOCHUTEIIbHOTO XapaKTepa»
2 HamnpaBnenus u nytu 1 bubnmoreka [IOK

MaKpO’3BOJIKOLUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTtumocTs 3BoOIIONIAH
10 Hcropus xxu3Hu Ha 3emiie U METOIbI
e€ U3yueHus
1 I'mnoTe3sl IPOUCX 0K ICHUS )KU3HU bubnmoreka [IOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3emiie IO IpaM U bubnmoreka [IOK
epuoaaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIbI 3BOJIIOLUN
PaCTUTENBLHOTO U )KUBOTHOTO MHUPA.
13 [IpaxTuueckas padora Ne 1 0.5 bubmmoreka [LIOK
«3y4eHne uCKOIaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKIHSIX)»
14 CoBpeMeHHas cucrteMa bubnnoreka [IOK
OpPraHUYECKOTO MHUpPa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBuxyrue cuisl ((pakTops) bubnnoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJ1U FBOTIOLUN
YyeoBeKa
13 YenoBeueckue pacsl U NPUPOIHBIE bubnmoreka [JOK
aJanTaluy 4YeoBeKa https://m.edsoo.ru/863eaca2
PesepBHeIil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
YKU3HU Ha 3emiie»
20 DKoJorus Kak Hayka
21 Cpenbl 00uTaHUs U HKOJIOTUYECKUE bu6mmoreka I[IOK



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

bakTopbl

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

AbuoTtnueckue GpakTopsl.
JlaGopaTtopnas pabota Ne 3.
«Mopdodonoruueckue 0coOeHHOCTH

22 pPacTeHM U3 pa3HbIX MECT 0.5 bubmorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padota
Neo 4. «BnusiHne cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6mmoreka I[IOK
23 brorurieckue paxTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomymsituu. [IpakTuueckas pabota
24 Ne 2 «IToacyéT mI0OTHOCTH 0.5
MOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»
25 CooOriecTBa OpraHU3MOB — bubnnoreka [IOK
OHMOILICHO3 https://m.eds00.ru/863eb46a
2% DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIN SKOCUCTEMBI.
27 DKOJOTUYECKUE TUPAMUIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocuctem. Cykieccust
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTPONOTE€HHbIE SKOCUCTEMBI
30 Buocdepa — rinobanbHas bubnmoreka [IOK
JKOCHCTEeMa 3eMJTn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnmoreka [IOK

o6uochepsr

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Omocdepe 3emnn 1
3 CocymiecTBoBaHUE TPUPOIBI U ) bubnmoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O0600IIEHHE TEMBI
34 «Co00111ecTBa 1 SKOJIOTHIECKHE 1
CHCTEMBD»
OBILIEE KOJIMYECTBO HACOB I1O 34 25

ITPOIT'PAMME



https://m.edsoo.ru/863eba1e




YUYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YHEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JI1 YAUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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