MUWHUCTEPCTBO [TPOCBEILEHUS POCCUNCKOI ®EJEPALINU
MuHucTepcTBO 00pa3oBaHusl, HAYKH U MOJIOJICKHOM MOJUTUKH

Kpacnomapckoro kpast

MyHuIunaisHOe aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEKACHUE CPETHSSA
oOmieoOpa3oBarenpHas mkona Ne 35 MyHUIIMnaibsHOro 0Opa3zoBaHus rOpoi-
KypopT AHamna UMEHU TeHepai-mMaiiopa, Haka3HOro aramaHa YepHOMOpPCKOTO

Ka3aubero BoMcka Anekces JlanunoBuya beskpoBHOTo
MAOQOY COHUI Ne35 um. beskposaoro A.JI.

PACCMOTPEHO
PykoBogurens MO
EctecTBeHHO-HayYHBIX

JUCLUILINH

bauuna 10.B.

[Tpotokosa Nel ot « 01 »
ceHTs0ps 2023 1.

COTI'JTACOBAHO

3aMecTUTENb JUPEKTOpa 110
YBP

Bepounxkas .M.

[Ipotokoa Nel ot « 01 »
centsiops 2023 r.

YTBEPXIEHO

Jupektop

IToznueea JLIIL.
[Tporokon Nel ot « 01 »
centsaops 2023 r.

PABOYASA ITPOTPAMMA

y4eOHOoro kypca «buosorus»

it ooyuaromuxcs 10-11 kmaccos

r.-x. Auamna 2023



IlosicHuTeIbHAA 3aNIMCKA

Pabouas nporpamMma 1mo OHOJIOTHH Ha YPOBEHb CPEAHEro 00IIero oopa3zoBaHus
mia  oOyuatomuxess 10-11-x xmaccoB MAQOY COII Ne35 um. A
be3kpoBHOro pa3paboTana B COOTBETCTBUH C TPEOOBAHUSIMHU:

o @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHUU B
Poccuiickon @enepauum»;

o mpukaza MwunoOpHayku oT 17.05.2012 Ne 413 «OO06 yTBepxkIeHUU
denepanbHOrO  rOCyAapCTBEHHOTO  00pa30oBaTENIbHOTO  CTaHAapTa
cpenHero oOmero oOpa3oBaHMs» (C W3MEHEHUSMH, BHECEHHBIMU
npukazoM MunmnpocsenieHus ot 12.08.2022 Ne 732);

o npukaza MunnpocsemieHuss ot 18.05.2023 Ne 371 «O0 yTBepkaeHUn
dbenepanpHOlt  00pa3oBaTEBbHON MPOrpPaMMbl  CPEIHEro  OOIIETo
o0pa3zoBaHUs;

o npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O0 yrBepxkaeHun
[lopsinka  opraHu3alMd W OCYLIECTBIEHUS  00pa3oBaTENbHOMN
JEeATEIbHOCTH N0 OCHOBHBIM 0OII€00pa30BaTENIbHBIM MPOrpaMMaM —
oOpa3zoBaTeIbHBIM MpOTpaMMaM HauyaJlbHOrO OOIIEero, OCHOBHOTO
o0111ero u cpeHero oo1ero oopa3oBaHUs»;

« Konnenuuu npenopaBanus yueOHoro npeamera «bruonorusy;

o Konuenuuu skonornyeckoro oOpa3oBaHHsi B CHCTEME  OOILEro
oOpa3oBaHus;

o CII 2.4.3648-20 «CaHUTapHO-3MUIEMHUOJIOTHYECKUE TpeOOBaHUA K
OpraHu3alusM BOCHHUTaHUS W OOYYEHUS, OTAbIXa M O3JOPOBJICHUS
JIeTeldl W MOJIOJIEKN», YTBEPKICHHBIX IMOCTAHOBJICHUEM TJIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urmeHuvyeckue HOpPMATHUBBI U TPeOOBAHUS K
obecrieueHU0 0€30MacHOCTH U (WUJK) OE3BPEAHOCTH ISl 4YeJIOBEKa
(bakTopoB cpenbl OOMTaHUS», YTBEPKIAEHHBIX IMOCTAHOBJICHUEM
TJIABHOTO caHuTapHOro Bpava ot 28.01.2021 Ne 2;

e Yy4eOHOTO IUIaHA CpEJHEro OOIIero 00pa3oBaHUsI, YTBEPKICHHOTO
npukazoM MAOY COII Ne35 um. A.Jl. beskposraoro ot 01.09.2023 Neo
1 «OO0 yTBEepKICHHH OCHOBHOW O0Opa30BaTEIbHOW MPOTPAMMBI
CpeaHero o01ero 0opa3oBaHusY;

o (denepanbHOl paboueil mporpaMMbl 1O  y4eOHOMY  TpPEaMETY
«buonorus» 6a30BOT0 YpOBHSI.



PaGouas  mporpamMmmMa  OpHUEHTHpOBaHa  Ha  IEJEBbIE  MPUOPHUTETHI,
chopmynupoBaHHbie B (emepanbHO pabodeil mporpamMme BOCIHTAHHS U B
paboueit mporpamme Bocnutanuss MAOY COLI Ne35 um. A.Jl. beskpoBHoro.

[Ipu paspaboTke mnporpaMmbl MO OHUOJOTHU TEOPETUUYECKYIO OCHOBY ISt
onpeneneHus: MoAXoA0B K (OPMHUPOBAHUIO COACPIKAHUS YYEOHOro MpeaMeTa
«buonoruss» cocrtaBuid: KoHUenTyaidbHble mnojoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJep)KaHus, pe3yJbTaTOB OOy4YeHHS U
TpeOOBaHWI K YpPOBHIO TOJATOTOBKH BBIMYCKHUKOB, TOJIOKEHHUS 00 O0O0mux
LUeNAX U OPUHIUIIAX, XapaKTepU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpasoBanuss B Poccuiickoit ®Denepanuu, a Takke
MTOJIOXKEHUS O creuprKe OMOJIOTHH, €€ 3HAUYCHUU B TIO3HAHUY KHBOW MPUPOIBI
U O00€eClEeUYeHUH CYIIECTBOBaHUs 4elioBeueckoro obmiectBa. CoriacHo
HA3BaHHBIM TOJIOKEHUSIM OIPEACIICHbl OCHOBHBIE (DYHKIIMM TPOTPaMMBbI IO
OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o 6MOJIOTHHU JAeT MPEACTaBICHHUE O HENsIX, 00 00IIel cTpaTeruu
oOy4eHMs, BOCIIMTAHHUS M Pa3BUTHS OOYYaIOIIUXCSA CPEICTBAMHU YYEOHOIO
npenMera «buonorusy», omnpeaenseT o0A3aTeNbHOE MPEIMETHOE COACpKAHHE,
€ro CTPYKTYpY, paclpeiesieHHe IO pas3ieiaM M TeMaM, PEKOMEHAYeMYIO
MOCIIEAOBATEIbHOCTh ~ W3YYEHHA  yd4eOHOro  mMarepuajia ¢ y4eToM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3C€H, JIOTMKH 00pa30BaTeIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarOIuXCs.

B mporpamme mo 6monoruu TakkKe YYUTHIBAIOTCA TPEOOBAaHUS K MJIAHUPYEMbBIM
JUYHOCTHBIM, METAINPEAMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOy4eHHs B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIBLHOM
NeATEeIbHOCTU/Y4eOHbIX JEeUCTBUN OOYyYaromMXCsl MO OCBOEHHUIO COJIEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme mo 6monoruu (10-11-e kmaccel, 6a30BbI YPOBEHB) peaiM30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B HM3yYCHHMHM OHWOJIOTHH, Ojarojaps 4yeMy B HeEl
MPOCMATPUBACTCS] HANPABICHHOCTh HA pa3BUTUE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAllUH JIMYHOCTH, DSKOJOTHYECKOTO MBIIUICHUS, TPEACTABICHUA O
3I0pOBOM oO0pa3e JKM3HHM U OEpPeKHBIM OTHOIICHHEM K OKpYyKaromen
npupogHoit cpeme. llosromy Hapsmy ¢ HU3y4eHHEM OOIEOMOIOTHUECKUX
TEOpUHA, a TaKKe 3HAHUH O CTPOSHUW JKMBBIX CHCTEM pa3HOrO paHTa |
CYIIHOCTH OCHOBHBIX IPOTEKAIOMUX B HHUX IPOIECCOB B IporpamMme IO
OWOJIOTUM  YACICHO BHUMAaHUE WCITOJIB30BAHUIO TIOJYYCHHBIX 3HAHUW B
MOBCETHEBHON KM3HU Ui pEIICHWsS TNPUKIAIHBIX 3a7a4, B TOM YHCJIE:
npoUIaKTUKKA  HACIEJACTBEHHBIX  3a00JeBaHMI  YENOBEKa,  MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU



11€J1IeCO00pa3HOro TMOBEACHUS B OKpY’KaloUled NpupoAHON cpere, aHamu3a
BIUSTHUS XO3WCTBEHHOM JEATEIILHOCTH YEJIOBEKA HA COCTOSIHHE MPHUPOJHBIX U
UCKYCCTBEHHBIX  DKOCHCTEM. YCHJICHHE BHUMAaHUS K  MPUKIATHOU
HampaBJIEHHOCTH  yueOHOro  mpenmera  «buomorus»  TPOIUKTOBAHO
HEOOXOIMMOCTBIO 00ECTICUEHHsI YCIIOBUM ISl pEIIeHUs] OJJHON U3 aKTyaJbHBIX
3aJja4 IIKOJBHOTO OHMOJOTMYECKOro 0Opa30BaHUs, KOTOpas Mperojaraer
¢dopmupoBaHre y 00y4alonMXcsl CIIOCOOHOCTH aAaNTUPOBAThCA K U3MEHEHUSAM
JMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpefHEero o0miero o0pa3oBaHUs 3aHUMAET BaXKHOE MECTO.
Ona obGecnieunBaeT (OpMUPOBAHKE Y 00YUAIOIINXCS IPEACTABICHUN O HAYYHOM
KapTUHE MHpa, paclIMpseT W oO000IIaeT 3HAaHUSA O JKUBOM MPUPOJE, €€
OTIMYUTEIHHBIX MPHU3HAKAX — YPOBHEBOM OpraHW3aIlMN U SBOJIOIHUH, CO3/1aeT
yCIOBUSL JJIsi: TO3HAHUSA 3aKOHOB JKMBOM  Mpupoibl, (POpMUPOBaHUSA
(YHKIIMOHAJIBHONM TPaMOTHOCTH, HABBIKOB 370POBOI0 M Oe30macHOro obpasa
KU3HU, HKOJOTMYECKOTO MBIIUICHUS,, LEHHOCTHOTO OTHOIIEHHUS K >KUBOM
MIPUPOJIE U YETIOBEKY.

Bonwimoe 3HaueHne OMONOTHS MMEET TakKe JJIs PEUICHUS BOCIHMTATEIBHBIX U
pa3BUBAIOIIMX 33Jad CpeaHero obmero o0pa3oBaHUs, COIHAIM3AINU
oOyuatomuxcsi.  M3ydenue  Ouonorum  oOecrieuyMBaeT  YCJIOBHUS — JJIS
(GhOopMHUPOBaHNS HHTEIUICKTYJIBHBIX, KOMMYHUKAIIMOHHBIX U HHPOPMAITMOHHBIX
HaBBIKOB, 3CTETHUYECKOU KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIINA OMOJOTHIECKUX
3HAHUM C TPEJACTaBICHUSMU U3 JIPYTUX  YYEOHBIX MPEIMETOB, B
yacTHOCTU Pu3uku, Xumuu U Teorpaduu. Ha3BaHHbIE TOJNIOKEHUS O
npelHa3HAaYeHUH Yy4yeOHoro mnpenMera «buonorus» coCTaBUIM OCHOBY IS
OTpeeeHUs] MOAX0J0B K OTOOpY M CTPYKTYPHUPOBAHHUIO €r0 COJEp KaHMS,
MIPEAICTABJIICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

Ot16op conepxanust ydeOHOro mnpenmera «buosorus» Ha 0a30BOM YypOBHE
OCYILIECTBJICH C TMO3UIMK KYJIbTYpOCOOOPa3HOro MOAX0Jd, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromuecs: AOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus 0OIIEH KyJIbTYphI, OMPEICISIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKA B OKPY’KAIOIIEH MPUPOIHON Cpelie, BOCTpeOOBaHHbBIE B TTIOBCEIHEBHOM
KU3HHA U TIPAKTUYECKOMN nearenbHOCTH. Oco00e MEeCTO B 3TOM CHCTeME 3HAHUI
3aHUMAIOT  DJIEMEHThl ~ COJEpKaHUs, KOTOPbIE CIyKaT OCHOBOW  JUIst
dbopMHupoOBaHUS TPEACTABICHU O COBPEMEHHOM E€CTECTBEHHO-HAYyYHOU
KapTHHE MHUpa M I[IEHHOCTHBIX OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINUX
ryMaHU3aIuu OMOJIOTHYeCKOro o0pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuansa B NIPOrpaMme Io
OMOJIOTUM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTIUYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alluu



¥ SBOMIONHMHU. B COOTBETCTBUU C 3THUM B CTPYKType Y4YeOHOro IMpeamMeTa
«buonorusy BbIIENEHBI CIENYIOLME COAepKaTEIbHbIe JIMHUN: «brosorus kak
Hayka. MeToipl HayqHOro no3HaHus», «Kietka kak Onojgornyeckas cucteMa,
«Opranu3m kak Owuonoruueckas cuctema», «CucreMa u MHOrooopasue
OpraHUYEeCKOT0 MUpPa», «OBOIIOLUSA JKUBOWM IPUPOABDY, «IKOCUCTEMBI U
MPUCYILIUE UM 3aKOHOMEPHOCTH.

Lener u3ydenuss ywyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(YHKIIMOHAJIBHOU
OpraHM3alliM >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHUH
WCIIOJIb30BaTh 3TW 3HAHMS JJI TPAMOTHBIX JEUCTBUH B OTHOIICHUU OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTmkeHHE Ieau W3ydeHus: ydeOHoro mpeamera «buomorus» Ha 06a30BoM
YpOBHE 00eCIIeUnBaeTCsl PEIICHUEM CIICIYIONINX 3a1au:

e OCBOCHHE OOYYAIONUMHUCS CHUCTEMBl 3HAHHUM O OHOJIOTHYECKUX
TEOPHsSIX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBuiax,
CIy)KalllUX OCHOBOM JIsi  (OpMUpOBAHUS  MPEACTABICHUH O
€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O METOJIaX HAYYHOTO MO3HAHUS,
CTPOCHHH, MHOTI'000pa3uM M OCOOCHHOCTSX JKMBBIX CHCTEM pa3HOTO
YPOBHSI OpTraHMU3aIlid, BBIIAIONINXCS OTKPBITUSX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

o (GopMHpOBaHUE y O0YYAIOIINUXCS TTO3HABATEIBHBIX, HHTEUICKTYaIbHBIX
U TBOPYECKUX CIIOCOOHOCTEH B MpOIECCe aHaau3a JaHHBIX O ITyTAX
pa3BUTHS B OWMOJOTMM HAYYHBIX B3IJIANIOB, WJEH W TOIXOIOB K
U3YUYCHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aINM;

o CTAHOBJICHHE Yy OOydYarouuxcs oOIIed KyJbTypbl, (PYHKUIMOHAIBHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATH W OIICHWBAThH SIBJICHUS
OKPYXKAIOIIEro MUpPa KUBOHM MPUPOILI HA OCHOBAHWHW 3HAHWUH M OTIBITA,
TIOJTYYCHHBIX TIPH U3yYECHUU OUOJIOTHH,

o (GopMHpOBaHHE Y OOYYAIOIIMXCS YMECHHHA HWILTIOCTPUPOBATH 3HAYCHHE
OMOJOTUYECKUX 3HAHWWA B TPAKTUYECKON EATETHHOCTH YEJIOBEKa,
pa3BUTHH COBPEMEHHBIX METUITUTHCKHIX TEXHOJIOTHUA u
arpoOMOTEXHOJIOTHA;

e BOCHUTaHUE YOEKIECHHOCTH B BO3MOXHOCTH IIO3HAHHS UYEIOBEKOM
JKUBOM TPUPOJBI, HECOOXOAUMOCTH OEpPEKHOIO OTHOIICHHUS K HEW,
COOJIIOJIEHUsT JTHYECKMX HOPM TPHU TIPOBEICHUU OHOJOTUYECKUX

HCCJICIOBAHUI;
e OCO3HAaHME IICHHOCTH OMOJIOTUYECKUX 3HAHUU ISl TIOBBIIICHUSI YPOBHS
DKOJIOTUYECKON  KyJbTypbl, Ui  (OPMUPOBAHUS  HAYYHOIO

MUPOBO33PEHUS;



o IPUMEHEHUE NPHUOOPETEHHBIX 3HAHUM M YMEHHA B IIOBCEJIHEBHOMU
YKU3HM IS OLIEHKU MOCJTEACTBUN CBOEU JESTENBHOCTU MO OTHOIIEHHIO
K OKpy»XXalolllel cpeie, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHE U
cobioieHre Mep poUIaKTHUKH 3a00JIeBaHUH.

B cucreme CPpCOHCTO O6I[I€FO 06p330BaHI/I}I «BI/IOJIOFI/IH», n3ydyacMasa Ha
0a3oBOM YPOBHE, ABJIICTCA 00s13aTeIHLHBIM y‘{€6HI>IM npecamMeToM, BXOAJAIINM B
COCTaB Hpe,ZIMeTHOfI oOmacTu «ECTCCTBGHHO-H&Y‘IHBIG MpcaAMCTbD».

Jlns u3ydenust Ononorur Ha 0a30BOM YPOBHE CPEAHEro oO0mIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10-m kiacce — 34 gaca (1 gac B Henemo), B 11-M kimacce
— 34 gaca (1 gac B HeemIO).

JUisi peanuzauuyd MPOTPaMMBbl  MCHOJB3YIOTCS YYEOHUKH, MOMYLIEHHBIE K
HCIIOJIb30BAHUIO TIPU PeaIM3alMi UMEIOUIUX TOCYAAPCTBEHHYIO aKKPEIUTALIMIO
0o0pa3oBaTeNbHbIX MPOrpaMM HAYAJIBbHOIO OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero  oOmiero oOpa3oBaHUsA  OpraHU3alMsIMU,  OCYIIECTBIISIIOIIUMU
00pa3oBaTEIbHYIO ACATEIBLHOCTh, MprKazoM MunnpocsenieHus ot 21.09.2022
Ne 858:

o bwuonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilom pen. Ilaceunuka B.B., AxumonepHoe 00I11€CTBO
«3narensctBO "IIpocBeiieHue' »;

o buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /lIlon pen. Ilaceunuka B.B., AxuunoHepHoe 00111€CTBO
«3marensctBo "[IpocBemienue' »;

DneKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHl, JOMYIICHHBIC K HCIIOIH30BAHUIO
Mpyu  peaau3allui  00pa30BATCIBHBIMA  OpPTaHU3ANMSIMH,  WMCIOIIUMHU
rOCYJapCTBCHHYIO aKKPEAUTAIMIO, 00pa30BaTENbHBIX MPOTPAMM HAYaJIbHOTO
o011iero, OCHOBHOTO OOIIEro, CpeaHero oOIero oOpa3oBaHUs MPUKA30M
Munnpocsemenus ot 02.08.2022 Ne 653:

o OnexkTpoHHBIM oOpa3zoBarenbHbIl pecypc «JlomamnHue 3amanHus.
Cpennee oOmiee o6OpazoBanue. buomorus», 10-11 xkmacc, AO
«3marensctBo "[IpocBemienue' »;

Tpenaxep «O6mako 3HaHuit». buonorusa. 10 kimacc, OO0 «DuzukoH
JIab»;

Tpenaxep «O6nako 3HaHui». buonorusa. 11 knacc, OO0 «DuznkoH
JIab»;

Poccwuiickas 3neKTpoHHAs MIKOJIA: hitps:/resh.edu.ru/subject/5/10/

Poccniickast 35ieKTpoHHas mKouna: https:/resh.edu.ru/subject/5/11/

IlnannpyemMble pe3y/ibTaThl OCBOCHUS MpPeIMeTa


https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/

Cornmacho ®I'OC COO ycraHnaBiauBaroTcsi TpeOOBaHMA K pe3ysibTaTaM
OCBOCHMS OOYYalOIMMHCS TMPOrpaMM CpeaHero oOiero o0pa3oBaHUs:
JMYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE Pe3yJIbTarTbl

B crpykType NMYHOCTHBIX peE3yJIbTATOB OCBOCHUS mpeamera «buomorus»
BBIJICJICHBl  CJIEAYIOIIHE  COCTaB/IOIIME:  OCO3HAaHHE  OOYYAOIIMMUCS
POCCHICKOM TPa)XJaHCKOW HWAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIbBHOCTU M CaMOOMPEICIICHUIO, HAIMUYUE MOTHBALIMM K OOYYECHUIO
OMOJIOTHH, 1IEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUIN JTUYHOCTH Ha
OCHOBE KIJIOUEBBIX LIEHHOCTEHW MW MUCTOPUYECKUX TPAAULMNU PaA3BUTHS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CIHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJACTBOBAaTbCSI B CBOEU  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
YCTAaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrOo OOpa30BaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUA Mpeamera «buosiorus» IOCTUTarTCs B
€UHCTBE Y4YeOHOW U BOCHUTATEIBLHON JAESATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA  POCCUMCKMMHM  COLUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JyXOBHO-HPABCTBEHHBIMH [IEHHOCTSAMHU, MIPUHATHIMHU B OOIIIECTBE MpPaBUIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEHN MO3ULIUHU JINYHOCTH,
NaTPUOTH3Ma, YBAXKECHUA K 3aKOHY U TIPABOIOPSANKY, YEJIOBEKY Tpyla H
CTapiieMy TIIOKOJIEHUIO, B3aMMHOTO YBaXXEHHUs, OEpPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HACJHEOUIO W TPAAUUMSIM MHOTOHAIlMOHAJIBHOIO  Hapojaa
Pocculickon ®@enepanuu, Mpupoae U OKPYKAKOILIEH Cpeae.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOTo npeaMera «buosiorus» ToMKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTH, CHUCTEMOU IIEHHOCTHBIX
OpUEHTAllUW, TIO3UTUBHBIX BHYTPEHHUX YOEXKICHHHA, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIECTBA, PACIIMPEHUE KU3HCHHOTO
OITBITA W OIIBITA ACATEIBLHOCTH B POILIECCE PeaTnu3allii OCHOBHBIX HAIIPABJICHUN
BOCIIUTATEJILHOM JIESATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

o ChOPMHPOBAHHOCTh TPAKIAHCKOW TO3UIMUA OOYyYaloOmEerocs Kak
AKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCHUICKOTO OOIIECTBA;

e OCO3HAaHHWE CBOWX KOHCTUTYITMOHHBIX MPAB U O0S3aHHOCTEH, YBaXKCHHE
3aKOHA U MPaBOIOPSIKA;



e TOTOBHOCTh K COBMECTHOH TBOPYECKOH MEATECIHLHOCTH IPH CO3aHUU
y49eOHBIX TPOCEKTOB, PEIMICHWH YyYeOHBIX W IO3HABATEIBHBIX 3aj]ad,
BBITIOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

¢ CIIOCOOHOCTBH OMPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOUICHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBSCHATH €¢;

e YMCHHEC YyYHTBIBATH B  CBOMX  JICHCTBHSX  HEOOXOJMMOCTH
KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIOJCH C pa3HbIMHU yOCIKICHUSIMH,
KYJIbTYPHBIMH IICHHOCTSIMH M COITMATIBLHBIM IOJIOKCHHUEM;

e TOTOBHOCTb K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBITTOJIHCHHS
y4eOHBIX, [M03HABATEILHBIX u HCCIIE0BATEILCKUX  3ajad,
YBAXUTEIHHOTO OTHOIICHHUSI K MHEHHUIO OTITIOHEHTOB TIPH OOCYKICHUN
CIIOPHBIX BOITPOCOB OHMOJIOTHUECKOTO COEPIKAHMUS,

e TOTOBHOCTH K TYMaHUTApHOMN 1 BOJIOHTEPCKOM JEATCIbHOCTH,

2) MATPUOTUYIECCKOI'0O BOCIIMTAHUA:

o C(OPMHUPOBAHHOCTH  POCCHUUCKON  TrpakAaHCKOW  UJEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHUSI K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoM, ropaocTu 3a ¢BOM Kpail, CBOXO PonnHy, CBOM S3BIK U
KyJlbTYpy, MpOIUIOE M HACTOSIIEE MHOIOHAIMOHAJIBLHOTO Hapoja
Poccuu;

o IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0 W MaMSITHUKaM
OpUPOABI, JOCTHKEHHMsIM Poccuum B Hayke, HMCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPYAE;

¢ CIIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBIICHUE U
pa3BuTHE OHMOJOTMM, MOHUMAaHMsI 3HAUYEHUs OHOJOTHMM B IO3HAHUU
3aKOHOB MPUPOJIbI, B KU3HU UYEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

o uaelHas YOEXIEHHOCTb, TOTOBHOCTb K CIY)KEHHIO U 3allluTe
OtedecTBa, OTBETCTBEHHOCTH 3a €0 Cy/b0Y;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

¢ OCO3HaHME AYXOBHBIX LIEHHOCTEN POCCUUCKOIO HAPOA;

o Cc(hOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

e CIOCOOHOCTH OIICHMBATh CHTYallMI0 W TPUHAMATH OCO3HAHHBIC
pEILICHUsI, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

¢ OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYyLIEro;

e OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSIM, CO3JAaHUIO0 CEMbHM Ha
OCHOBE OCO3HAHHOI'O TNPUHATHUS LEHHOCTEM CEMEUHOM KU3HU B
COOTBETCTBHHM C TpaAuLIUsIMU Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:



e DCTETUYECKOE OTHOIIECHHUE K MUPY, BKJIIOUYasi 3CTETUKY ObITa, HAYYHOTO
U TEXHMYECKOTO0 TBOPYECTBAa, CIIOPTA, TPyJda, OOIICCTBEHHBIX
OTHOIIICHUI;

o IOHMMAHUE SMOIMOHAJIBHOTO BO3JCHUCTBUS KWUBOW NPUPOABI U €€
LIECHHOCTH;

e TOTOBHOCTh K CaMOBBIP@&KEHHIO B Ppa3HbIX BHUJAX MCKYCCTBA,
CTPEMIICHUE MPOSBJIATh KAYE€CTBA TBOPUECKON JIMYHOCTH;

S) ¢usumyeckoro BocnuUTaHHMsA, (POopMUPOBAHMA KYJBTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOyYHUs:

o TOHMMaHWE M pealn3alusi 3J0pOBOTO M 0e30IMacHOro odpaza >KU3HU
(3m0poBO€ MUTAaHME, COOJIOJICHWE TUTMEHWYECKUX MPABWII U HOPM,
cOQJIaHCUPOBAHHBIM  PEXKUM  3aHATUH M OTAbIXa, peryJspHas
dbusznueckass ~ aKTUBHOCTb),  OEPEKHOTO,  OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

o TIOHMMaHHUE IIEHHOCTH TMPAaBWJI WHIWBUIYAJBHOTO W KOJIJICKTHBHOTO
0e30macHOT0 TIOBEACHHUS B CHUTYalHUsSX, YTPOXKAIONINX 370POBBI0 M
JKU3HHU JTIOACH;

e OCO3HAaHWE TIOCIHEACTBUHA W  HENPHUATHS  BPEAHBIX  TPUBBIUEK
(ynmoTpeOneHust aaKorossi, HAPKOTUKOB, KypeHHUs );

6) TPy10BOI0 BOCIIMTAHMS:

e TOTOBHOCTH K TPY/Iy, OCO3HAHWE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

e TOTOBHOCTh K aKTHBHOW JCATEIBHOCTH TEXHOJOTHYCCKOH U
COLMAIBHOM  HAIMPaBJIECHHOCTH, CIIOCOOHOCTh ~ HMHUIIMUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEIHHO BBITIOJHSTH TAKYIO ACSITEIBHOCTD;

e UWHTEpPEC K paznuyHbiM cdepaM NpodhecCUOHATBLHOU JesTeNbHOCTH,
YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied npodeccnn u
peann30BBIBATH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

e TOTOBHOCTh U CIIOCOOHOCTH K OOpa30oBaHUIO M CaMOOOpPA30BAHMIO HA
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

¢ DKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIIEHUE K TMPHUPOJIEC KaK UCTOUHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHMS;

o TIOBBINICHUE YPOBHS IKOJOTHYECKON KYIbTYphI: TIPUOOPETEHHUE OTBITA
MJIAHUPOBAHMUSI MOCTYNKOB U OLICHKH UX BO3MOKHBIX MOCIEACTBUN AJIS
OKPYXarIIEN CPEbI;

¢ OCO3HaHHWE MIO0ANTBHOTO XapaKTepa HKOJIOTMYECKUX MpoOsieM U myTen
UX pelIeHUs;



¢ CHOCOOHOCTH MCIOJIB30BaTh MPUOOpPETAEMbIE IPH U3YYEHHH OHOJOTMU
3HaHWS W yMEHHUS TP PEUICHUH MpoOJeM, CBSI3aHHBIX C
pallMOHANIbHBIM ~ MPUPOJONOJIb30BaHHEM  (COOMIOJIEHUE  MpaBUI
NOBEJCHUS B MPUPOJIC, HANIPABICHHBIX HA COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Onochephl);

e AKTUBHOE HEMpUATHE JCHCTBUN, TNPUHOCIIIMX BpEa OKpYyXKarolen
OPUPOAHOM  cpelie, YMEHHE MPOTHO3UPOBATh HEOJIAroNmpUATHHIC
HKOJIOTHYECKUE TOCIEJACTBUS  MPEANPUHUMAEMBIX  JCHCTBUH U
peaoTBpaiaTh ux;

e HAJIMYME PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpBI, OIbITA JAESITEIIBHOCTH HKOJOTMYECKON HalpaBICHHOCTH,
yMEHUS PYKOBOJICTBOBAThCS UMU B MTO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLMAIbHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
IIPaKTUYECKOM AESITEIBHOCTH IKOJIOTMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

e CchOPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAKTHKH,
OCHOBAaHHOTO Ha AHAJIOTEe KYJIbTYp, CIOCOOCTBYIOMIETO OCO3HAHHIO
CBOETO MECTa B MOJIUKYJITYPHOM MHUPE;

e COBEPIICHCTBOBAHWE S3BIKOBOH W YHUTATCIIBCKOW KYJIBTYpPhI Kak
CpeIICTBa B3aUMOJCHCTBUS MEXKTY JTIOJIbMH U TTO3HAHUS MHPA;

o IIOHMMaHHWE crernudUKA OUOJOTHM KaK HAyKH, OCO3HAHHUS €€ POJId B
GbOpMUPOBAHUM PAIIMOHAIIBHOTO HAyYHOTO MBIIUICHHUS, CO3JaHUU
IIEJIOCTHOTO TPEJCTABICHUS 00 OKpYy)KalollleM MHUpE KaK O €IMHCTBE
NPUPOJIBI, dYeJIOBEeKa MW  OOINeCTBa, B IO3HAHUW MPHUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUU MPOOJEM COXPaHEHHUS IPUPOIHOTO
paBHOBECHS,;

o YOGXKICHHOCTh B 3HAYUMOCTH OWOJIOTMM JJI1  COBPEMCHHOMU
IIUBUJIM3AIMK: OOCCIICUCHUSI HOBOTO YPOBHS Pa3BUTHS MEIUIIMHEI,
CO3/IJaHUE TMEPCIEKTUBHBIX OMOTEXHOJOTHI, CIIOCOOHBIX peliaTh
pecypcHbIe POOJIEMBI pa3BUTHS YEIIOBEUYCCTBA, MIOMCKA ITyTEH BBIXO/1a
U3 TJIO0ATBHBIX JKOJOTMYECKUX MpoOIeM M oOecreyeHus mepexoa K
YCTOWYHNBOMY Pa3BHTHIO, parmoHAIIBHOMY HCIIOJIB30BAHUIO
TIPUPOIHBIX PECYPCOB B POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

e 3aMHTEPECOBAHHOCTh B TOJYYCHUH OHMOJOTUYECKHX 3HAHUN B IEJIAX
MOBBIMICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOYyYarOIIMXCS,
dbopmupyemMoil py U3ydeHUU OHOJIOTHH;

o TIOHMMAaHWE CYIIHOCTA METOJOB IIO3HAHWS, WCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOIb30BaTh TOTydaeMbIe
3HaHUS JJIs aHaIM3a U OOBSCHEHUS SBJICHUN OKPYKAIOIero MUpa U



IMPpOUCXOIAININX B HCM HBMCHGHHﬁ, YMCHHUC AOCJIaTb 000CHOBaHHBIC
3aKIIIOYCHHUA Ha OCHOBC HAYYHBIX CI)aKTOB Hn UMCIOIMIMNXCA AAaHHBIX C
HCJIBIO MMOJIYUCHHA JOCTOBCPHBIX BHIBOAOB,

e CIIOCOOHOCTH CAaMOCTOSTEJIPHO MCIIOJIL30BaTh OHMOJOTHYECKUE 3HAHUS
A1 pCIICHUA HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX,

e OCO3HAaHHC OCHHOCTHU Hay‘{HOﬁ ACATCIBbHOCTH, I'OTOBHOCTD
OCYHICCTBIITE ITIPOCKTHYIO H  HCCICIHOBATCIBCKYIO ACATCIBHOCTD
HHAWBUYAJIBbHO U B I'PVYIIIIC,

e TOTOBHOCTH H CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p&30BaHI/IIO )41
caM006pa3013aHm0, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAaHUU TI0
OMOJIOTUH B COOTBETCTBHH C JKM3HCHHBIMHU HOTpC6HOCT51MI/I.

MeranpeaMeTHble pe3yJbTAThI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUs yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble [JIs1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOIIUXCS
MEXAUCIUTUIMHAPHBIC (MEXIpEIMETHBIC) OOIIEHAYYHbIE MOHSITHS,
OTpaXKAIOUIUE IETOCTHOCTh HAYYHOM KapTHUHBI MHUpa U CHEHU(UKY METO/OB
MMO3HAHUS, WCIIOJB3YeMbIX B CCTCCTBEHHBIX HayKax (BEIIECTBO, DJHEPIHs,
SBJICHWE, TIPOIECC, CHCTeMa, HAay4YHbId (akT, TPUHIUI, THUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHHUE, HAOIIOJICHUE, U3MEpPEHUE,
AKCIEPUMEHT U [Ip.), YHUBEpPCaJbHbIE yueOHble IeHCTBUS (TIO3HABATEILHBIE,
KOMMYHUKATUBHBIC, PETYJSATHBHBIC), oOOecnedynBaromue (GopMHUpPOBAHUE
(GYHKIIMOHATBHOW TPAMOTHOCTH M COIMAILHONW KOMIIETEHITMH O0ydJaronuxcs,
CIIOCOOHOCTh 00YYarOIIUXCSl UCIIOJIH30BATh OCBOEHHBIE MEXAUCIIUIUIMHAPHEIE,
MHUPOBO33PEHYECKME 3HAHUA W YHUBEpCallbHbIE Yy4eOHbIE JICUCTBHUS B
IT03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OCBOEHHUS MPOTPAMMbl CPEIHEro OOLIEro
0o0pa30BaHMsl TOJKHBI OTPAXKATh:

OsBJagenue YHUBEPCAJIbHBIMU yueOHbIMH MO3HABATEJIbHBIMHU
NEeMCTBUAMM:

1) 6a30Bble JIOrHYeCcKHe TeHCTBHS:

e CaMOCTOSATENLHO (OPMYIUPOBATH U AKTyaJIU3UPOBATH MPOOIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

e HCIIOJB30BaTh MPH OCBOCHUH 3HAHUH MPHUEMBI JIOTHICCKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Kiaccudukamuu, O0OOOIICHNS),
pacKphIBaTh  CMBICT  OWOJOTHYECKUX TMOHATHNA  (BBIACTATH WX
XapakTEepHbIC TPU3HAKW, YCTAHABIMBAThH CBSI3W C  JIPYTUMU
MOHSATUSIMU);



o ONIPEACISTh LUEIU ACATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCHUTh pe3yJIbTaThl NEATEIBHOCTU c
MTOCTABJICHHBIMU LEISIMU;

e WCIIOJIb30BaTh OWMOJOTHYECKUE TOHSATUS I OOBsICHEHUS (AKTOB W
SABIICHUN )KUBOU ITPUPO/IBIL;

e CTPOUTH JIOTMUECKHE PACCYXICHUSl (MHIYKTUBHBIC, NEAYKTHUBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W  NIPOTHUBOpEYMS B
paccMaTpUBaeMBbIX SIBICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

o IPUMEHSTh CXEMHO-MOJIEJIBHBIE CpEICTBAa ISl  MPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3€M U OTHOILIEHUN B M3Yy4aeMbIX OMOJOTHYECKUX
00BbEKTaxX, a TakKe IPOTHUBOPEUYUM pPaA3HOrO pPOJa, BBHISIBJICHHBIX B
Pa3IMYHBIX UH(OOPMALIMOHHBIX UCTOYHUKAX;

o pa3pabaTbiBaTh IUTAH pEIICHHS MNpoOJEMbl € YYETOM aHalu3a
MMEIOIINXCS MATEPUATBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

e BHOCHUTH KOPPEKTHUBBI B JEITEIbHOCTb, OIIEHHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;

e KOODAWMHUPOBATb U BBIMOJHITHL PabOTy B YCJIOBUAX PEATLHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

e pa3BUBAaThb KPEATUBHOE MBIIUICHUE IIPU PEIICHUU IKU3HECHHBIX
npooIeMm.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

e BIIAJICTh HAaBBIKAMH  Y4YCOHO-MCCIICIOBATEIHCKOM W IPOCKTHOM
JeATEIbHOCTH, HaBBIKAMHU pa3pelIeHUs] MPoOJIeM, CIIOCOOHOCTBIO H
FOTOBHOCTHIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHUS;

e HCIOJIb30BaTh Pa3JIMUHbIC BUJIbI JCATEIBHOCTH IO MOJYYECHHIO HOBOIO
3HAHUS, €ro HMHTEPNPETANU, MNPeoOpa3OBaHUI0 W NPUMEHCHHIO B
Y4eOHBIX CHUTyalMsiX, B TOM 4YHCJE TMPU CO3JaHUU YYEOHBIX H
COITMATILHBIX MPOEKTOB,;

o (opMupoBaTh HAy4HBIM THUN  MBIIUICHHUS, BIAJETh HAYYHOU
TEPMUHOJIOTHEH, KJTIOUEBBIMHU MOHATHUSAMHU U METOJaMHU;

e CTaBUThb U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJja4M B 0Opa30BaTEIbHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

e BBIABIIATH NMPUUYUHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlM3UPOBATh 3ajady,
BBIJIBUTAaTh THUIOTE3y €€ PEUICHUs, HaXOJIUTh AapryMEHTbl s
JI0OKa3aTeIbCTBA CBOMX YTBEPJ)KJICHMU, 3a/aBaTh MapaMmeTpbl H
KPUTEPUHU PEILICHUS;

o AHAJNM3UPOBATH IMOJIYYECHHBIE B XOJI€ PELICHHS 3alaud pe3yJbTaThl,
KPUTHYECKH  OILIEHMBAaTh UX  JIOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

e JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh IPHUOOPETEHHBIN OIBIT;



e OCYIIECTBIATH IICJICHAIIPABJIICHHBIA IOMCK IIEPeHOCa CpPEICTB |
CTHI0CO00B JCHCTBHS B MPO(PECCHOHAIBHYIO CPEIY;

e YMETh IICPCHOCUTH 3HAHUS B ITIO3HABATCIILHYI0 W TPAKTHYSCKYIO
00JIaCTH KU3HEICITCILHOCTH;

e YMETh HHTETPUPOBAThH 3HAHHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTEH;

o BBIIBUraTh HOBBIC HJCH, MpeAjaraTb OPUIMHAIbHBIC IOAXOIbI U
pelIeHHs, CTaBUTh  MPOOJEMBI M 3aJaud,  JOIYCKAOIIHe
aJIbTEPHATHBHBIC PEIIICHHS.

3) pabora ¢ unpopmanueii:

o OpPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HHPOpMAIUKU (TEKCTE
y4e0HOro 1MocoOusi, Hay4YHO-TOIMYJIIPHON JUTEpaType, OMOJOTUYECKIX
CIIOBAapsX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax [JaHHBIX, B
WHTEPHETE), aHAJIM3UPOBATh UHPOPMAIIMIO PA3TUYHBIX BUJIOB U (opM
NpPEJCTaBICHNUs, KpPUTUYECKH OLICHWBAaTh €€ JOCTOBEPHOCTb U
HEMPOTHUBOPEYUBOCTH;

o (opMymUpOBaTH 3aMpPOCHl W MPHUMEHITh pPA3IUYHBIE METOABl TPHU
NOMCKE U OTOOpEe OMOJIOrMYECKOW HMH(POpMaluU, HEOOXOAUMOW st
BBITIOJTHEHMSI YI€OHBIX 3a71a4;

o TPHUOOpPETATH OTIBIT HCIIOJIb30BaHUsA MH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX ~ TEXHOJIOTWW, COBEPIICHCTBOBATh  KYJIBTYpPY
AKTUBHOTO HMCTIOJIb30BAHMSI PA3ITMYHBIX TOMCKOBBIX CHCTEM;

e CaMOCTOSATENILHO BBIOMpATh ONTUMAJIBHYIO (OPMY MPEICTABICHUS
Oouonornyeckor  umHbopmaruu  (cxeMbl, TrpaduKH, TUATPAMMBI,
TaOJHIIBI, PUCYHKH U JIP.);

e HCNOJb30BaTh HAYYHBIM S3bIK B KAauecTBE CpEACTBA MpuU padoTe ¢
Oounonornyeckor MHMOpMaIuen: MPUMEHATh XUMUUYECKHUE, (PU3MUECKHUE
W MaTeMaTW4yecKue 3HaKU W CHUMBOJIBI, (QopMyibl, abOpeBuarypy,
HOMEHKJIaTypy, HCIIOJNIb30BaTh H  MPEOOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIATHOCTH;

e BIANETh HABBIKAMU DACIO3HABAHWSA W 3aIIUTHl  MH(pOpMAIHH,
nH(OPMAITMOHHONW 6€30MaCHOCTH JIMYHOCTH.

OBJIaZ[eHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATHUBHBIMHA Z[eﬁCTBHﬂMI/I:
1) oOmenue:

e OCYUIECTBJISATh KOMMYHHUKAllMM BO BceX cdepax KU3HHM, AKTHUBHO
y4acTBOBaTh B AHAJIOTE WM JUCKYCCHH MO CYIIECTBY O0OCYXIAaeMOMn
TeMbl (YMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CY>KICHUS
OTHOCUTEJIBHO BBINOJHEHUS MpeaIaraéMord 3aJauyd, YYUTHIBaTh
WHTEPECHl U COIIACOBAHHOCTh MO3ULMUK APYTHX YYACTHUKOB JMajora
VI TUCKYCCHH);



e pacmo3HaBaTh HEBEpOAJIbHBIC CPECTBA OOICHUS, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(DIMKTHBIX
CUTYaIlNi, YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

e BIIQJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICUCTBUS,
NOHUMAaTh HaMEpPEHUsl APYrux JIoJIed, MPOSBISTh YBAKUTEIbHOE
OTHOUIEHUE K COOECEHUKY U B KOPPEKTHOH ¢opme (popmyaupoBaTh
CBOM BO3paKCHMUS;

e Da3BEPHYTO U JIOTMYHO WU3JaraTh CBOIO TOYKY 3pEHUA C
MCIIOJIb30BaHUEM SI3bIKOBBIX CPEJICTB;

2) coBMeCTHas JAeSITeJIbHOCTD:

o IIOHMMATh W  WCHOJB30BaTh  NPEUMYILECTBA  KOMAaHAHOM W
WHUBUyaIbHONM pa0OThl MPU PEUICHUU OUOJIOTHYECKON MPOOIeMBbI,
00OCHOBBIBaTh HEOOXOJMMOCTh TPUMEHEHUs] TPYHMHOBBIX (Hopm
B3aMMOJICUCTBUS MPU PEIICHUH YICOHOMU 3a/1a4u;

¢ BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUI C yUETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

o IPUHUMATH UEIA COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH W
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHUKECHHUIO: COCTAaBIATH IUIAH
JNEUCTBUM, paclpelnenarb POJM C YYETOM MHEHUM YYaCTHUKOB,
00CYyX/1aTh Pe3ylbTaThl COBMECTHOMN pabOTHI;

¢ OLICHMBATh KA4ECTBO CBOETrO BKJIAJA M KAKIOTO YYaCTHUKA KOMAaH/bI B
o0t pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

o IIpEJIaraTb HOBBIC INPOEKTHI, OLUECHWBATH WIAEHU C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

e OCYLIECTBJIATH ITO3UTUBHOE CTPATErMYECKOE IMOBEACHHUE B Pa3JIMYHBIX
CUTyallMsiX, TMPOSIBIATH TBOPYECTBO U BOOOpakeHHE,  OBITh
MHUIMATUBHBIM.

OBJaeHNe YHUBEPCAJIbLHBIMU PEryJsiTUBHBIMU AeCTBUAMM:
1) camoopranu3anus:

¢ WCTOJH30BaTh OMOJOTHYECCKUE 3HAHMSI IS BBISBICHHS MPOOJIEM U HUX
pEIICHUs B )KU3HEHHBIX M YI€OHBIX CHUTYaIUIX;

e BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIEJIEBBIE W CMBICIOBBIE
YCTaHOBKH B CBOMX JICHCTBHSX W TMOCTYMKaX MO OTHOIICHHUIO K JKUBON
IPUPOJIe, CBOEMY 370POBBIO U 3JI0POBBIO OKPY’KAIOIINX;

e CAMOCTOSITENIBHO  OCYIIECTBISTh  IMO3HABATEIbHYIO  JACSITEIBHOCTD,
BBISIBJISITH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aaUU
B 00pa30BaTeNbHOM EATENBHOCTH U KU3HEHHBIX CUTYaIUsX;

¢ CAMOCTOSITENIBHO COCTABJIATH IUJIaH pPEIICHHUsS MPOOJIEeMbl C Y4YETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEIMTOYTCHHI;



e J1aBATh OLICHKY HOBBIM CHUTYallHsIM;

o pacuMpsATh paMKd Y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

o JenaTh  OCO3HAHHBIK  BBIOOpP, ApPryMEHTHpPOBaTh €ro, Opath
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

« Crnoco0cTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOH SPYAULINH B
pasHbIX  00JacTsIX  3HAHWW,  IOCTOSIHHO  MOBBIIATH  CBOWU
00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHB;

2) CAMOKOHTPOJIb

e JaBaTb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B
NEATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

e BJIAJIETh HAaBbIKAMHU II03HABATEJILHOM pe(pIeKCUu KaK OCO3HAHUS
COBEpPLIAEMBbIX  JEUCTBUM W  MBICIMTEIBHBIX  IPOLECCOB, HUX
pe3yibTaTOB M OCHOBAHMM, HMCIOJIb30BaTh MPUEMBbI pedIECKCHH IS
OLICHKHU CUTYAIlMH, BBIOOpA BEPHOTO PELLICHUS;

e YMETh OLCHUBATHh PUCKHA M CBOEBPEMEHHO NPUHUMATH PEIICHUS 110 UX
CHIDKEHHIO;

o IIPUHHAMAaTh MOTHBBI M apTyMEHTBI JPYTHX NPH aHAJIU3€E PE3YJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

o TPUHUMATH CeOsl, MOHMMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

o IIPUHHAMATh MOTHBBI M apTyMEHTBI JPYTHX NPH aHAJIU3€E PE3yJIbTaTOB
NEATEIbHOCTH;

¢ TPHU3HABATH CBOE MPABO U MPABO APYIHX HA OIIHOKH;

¢ pa3BHUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3UIUU JAPYTOTrO YEIOBEKA.

IIpexmeTHbIE pe3yibTATHI

[IpeameTHbie pe3ynbTarthl ocBoeHus mnporpammbl COO 1o Ouosornu Ha
0a30BOM YpOBHE BKJIIOYAIOT croenuduyueckre s y4eOHOro mpeameTa
«buonorusy HaydHble 3HaHUS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO,
UHTEpIIpPETallud U NpeoOpa30BaHUIO 3HAHWM, BHUABI JCSATENBHOCTH IO
MOJIyYEHHI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUW B Pa3jIMYHBIX Y4eOHBIX
CUTyallUsAX, a TakK€ B pPEaJbHBbIX JXKU3HEHHBIX CHUTYalUsAX, CBI3aHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3yiabTaThl MPEACTaBICHbI M0 TojlaM
00yueHus.

10-# kiaace



[IpeameTHBIC pe3yabTaThl OCBOEHHUs ydeOHOTo npeamera «buonorus» B 10-m
KJ1acce JI0JDKHBI OTPaXKaTh:

e CPOPMUPOBAHHOCTh 3HAHUH O MeCTE€ W PO OHUOJOTHH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B () OPMUPOBAHUN COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpa W HAYYHOTO MHPOBO33PEHUS, O
BKJIaZIC¢ POCCHHCKHX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BHUTHE
ounonornv, (yHKIIUOHATHHOW TPAMOTHOCTH YEJOBEKa ISl PEIICHUS
YKU3HCHHBIX 337124,

e YMEHHE pacCKphIBaTh COJACpKaHWE OWOJOTHYECKUX TEPMHUHOB U
MOHSATUM: >KU3Hb, KJIETKA, OpraHu3M, MeTabosu3M (0OOMEH BEIIECTB U
MpEeBpaIllEHUE DHEPruu), TroMeocTa3 (CamMoperyJsiius), ypOBHEBas
OpraHu3alysl JKUBBIX CHUCTEM, CaMOBOCTIPOU3BEACHHE (PEIPOIYKITHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

e YMEHHME HM3JIaraThb OMOJOTHYECKHUE TEOpHUH (KJIETOYHasi, XPOMOCOMHAas,
MyTalMOHHAsI, IICHTPAIbHAS JOTMa MOJIEKYJIIPHOW OMOJIOTHH), 3aKOHBI
(I'. Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 meHTpax
MHOTO00pa3usi ¥ MPOUCXOXKACHUS KyJbTypHBIX pactenuit H.U.
BaBwuiioBa), ompenensTh TPaHUIBI HX MPUMCHHUMOCTH K JKHUBBIM
CUCTEMaM;

e YMEHHE BJIQACTh METOJAMHU HAYYHOTO TIO3HAHUS B OWOJIOTHU:
HAOJIOZICHNE W OMKCAHWE >KMBBIX CHUCTEM, IPOIECCOB W SIBIICHHMA,
OopraHu3anus W TPOBEICHHWE OWOJOTHYECKOTO  DKCIICPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl,  BBISABJICHUE  3aBHCHUMOCTH  MEXAY
UCCIICTYEMbIMU BEJIMYUHAMH, OOBSICHCHHE TMOYYCHHBIX PE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TEOPUHW W 3aKOHOB, yMEHHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUCHHBIX PE3YJIbTATOB;

e YMEHHE BBIICIATh CYIICCTBEHHbIE TIPU3HAKH BUPYCOB, KIIETOK
OPOKapUOT U DYKAPUOT, OJHOKIETOYHBIX U  MHOTOKJIETOYHBIX
OpraHu3MOB, OCOOCHHOCTHM  IIPOIIECCOB: OOMEHa BEIICCTB U
MpEBpAIICHUs] dHEPTUU B KIETKE, (POTOCHMHTE3a, TUIACTUYECKOTO U
OPHEPreTUYecKoro  oOMeHa,  XEMOCHHTEe3a,  MHTO3a,  Meho3a,
OIUIOJIOTBOPEHMS,  PAa3MHOXKEHHUS,  WHIUBUIYAIBHOTO  Pa3BUTHS
opranu3Ma (OHTOTeHE3);

e YMCHHEC TPUMCHATH IIOJYYCHHBIC 3HAHHS I OOBSICHEHUS
OMOJIOTHYECKUX TIPOIECCOB Y SIBICHHM, IS MPUHATHS TMPAKTUICCKUAX
pelIeHu B TOBCETHEBHOM KU3HHU C I1IeJIbI0 0OecreueHrst 0€30MacHOCTH
CBOCTO 3/I0POBBS U 3I0POBBS OKPYKAIOIINX JIFOJEH, COOTIOICHUS HOPM
rPaMOTHOIO TMOBEACHUS B  OKPYKAKOWIEW MNPUPOAHOU  CpeleE,
MTOHUMAaHUE HEO0OXOIUMOCTH WCIIOJIb30BAHUS JOCTKCHHM
COBPEMEHHOW OHOJIOTMH ¥ OWOTEXHOJOTUW JUIsl PalMOHATBHOTO
IPUPOOTIOIH30BAHNS,



YMEHUE pelaTh 3JIEMCHTApHBIE TEHETWYECKHE 3aJad4d Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CIEIJICHHOE HACJICIOBAaHUE, COCTABJISTh
CXeMbl ~ MOHOTHOPHUIHOTO  CKPCIIMBAHWS Uil  TMPEACKa3aHUs
HACJICIOBAHUSI IPU3HAKOB Y OPTAaHU3MOB;

YMEHHUE BBINOJHATH JA0OpaTOpHbIE U  MpaKTUYECKUe padoThl,
cobmoaTh TpaBWia Ipu paboTe C y4eOHBIM M J1aOOpPaTOPHBIM
000py0OBaHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M WHTEPIPETUPOBATH WH(OpMAIUIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS
U3 pa3IUYHbBIX HCTOYHUKOB (CpelICcTBa MaccoBOW HHQpOpMaluu,
HAyYHO-TIOMYJISIPHBIC MaTEPHANIbl), STUYECKUE ACIIEKThI COBPEMEHHBIX
HCCJICIOBAaHNM B OMOJIOTHH, MEAULINHE, OMOTEXHOJIOTHH;

YMEHHE CO37IaBaThb COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHWS,
00001m1ass OUOIOTUUECKY0 UH(OPMALIUIO U3 HECKOJIBKUX MCTOUHUKOB,
IPaMOTHO MCTIOJIb30BATh MOHATUWHBIN anmapar OUOJIOTHH.

11-i kiace

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» B 11-m
KJ1acce JI0JDKHBI OTPaXaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE M POJIM OHOJOTHH B CHCTEME
HAay4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUH COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTHWHBI MHpPAa U HAyYHOTO MHPOBO33PCHHS, O
BKJIaJIc POCCHMCKUX W 3apyOC)KHBIX YUCHBIX-OHMOJIOTOB B Pa3BUTHE
ouosioruu, (yHKIIMOHAIHPHOWM TPaMOTHOCTH YEJIOBEKA [JIsi PEIICHUS
YKU3HEHHBIX 33]1a4;

YMEHUE paCKpBIBaTh COJEP)KAaHHE OHOJIOTMUECKHX TEPMHHOB U
MOHATUI: BUJ, TOMYJSIHUSA, TeHOMOHA, DBOIONUS, JABWKYIIUE CHIIBI

(dbakToOpHI) ABOJIIOLINH, MIPUCIIOCOOJICHHOCTh OpTraHU3MOB,
BHJ1000pa3oBaHue, IKOJIOTUYECKHUE (bakTopHl, IKOCHUCTEMA,
TIPOTYTICHTHI, KOHCYMEHTBI,  PCAYIICHTHI, end  TUTaHus,

AKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHHUE H3JIaraTh OMOJIOTHYECKUE TEopuu (dBOIOIMOHHAS Teopus Y.
JlapBuHa,  CHUHTETHYECKass  TEOpUS  DBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTU (3apoapiiieBoro cxojcrBa K.M. bapa, dyepenoBanus
TJIaBHBIX HampapieHui u mytei 3Bomonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnanckoro), ompenensiTh  TPaHUIBI — HUX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BIAJCTh METOJAMH HAyYHOTO TIO3HAHHUS B OHOJIOTHH:
HAOJIOZICHUE M OINHMCAHHWE >KUBBIX CHUCTEM, IPOILIECCOB M SIBJICHUH,
opraHu3anus W TNpOBEJEeHHWE OHOJOTMYECKOTO  IKCIEPUMEHTA,
BBIJIBUKEHUE  TUIOTE3bl,  BBISIBICHHUE  3aBUCUMOCTH  MEXAY



UCCIIETyeMbIMU BEJIIMYMHAMH, OOBSICHEHHE MOJyUYEHHBIX PE3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHATUW, TEOPUUA W 3aKOHOB, yMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHUH TOJYUYEHHBIX PE3yJIbTaTOB;

e YMEHHUE BBIACISTH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB:  BHJIOB, MOMYJSLUNA, MTPOIYIEHTOB, KOHCYMEHTOB,
pPEeAYyLIEHTOB, OMOTEOIEHO30B U IKOCUCTEM, OCOOEHHOCTH MPOIECCOB:
HACJIEICTBEHHOU W3MEHYHUBOCTH, €CTECTBEHHOT'O otbopa,
BUJI000pa30BaHUs, MPUCIOCOOIEHHOCTH  OpPraHU3MOB, JIEUCTBUS
HKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBbI, IEPEHOCA BEUIECTB U MOTOKA
PHEPIrUM B HKOCUCTEMAX, aHTPOIOTCHHBIX M3MEHEHHHM B KOCHCTEMax
CBOEH MECTHOCTH, KpPYroBOpOTa BEHIECTB M OHOr€OXMMHYECKUX
LIMKJIOB B Onocdepe;

e YMEHHE TPUMCHATH IIOJYYCHHBIC 3HAHHS JUJII  OOBSICHEHUS
OMOJIOTHYECKUX TIPOIECCOB WM SBJICHHUM, JJIS TMPUHATHS MPAKTHICCKHUX
penieHnii B TOBCEAHEBHOM KM3HU C 1I€JIbI0 00ecrieueHus: 0€30MacCHOCTH
CBOETO 37I0POBbsI M 37J0POBBs OKPYKAIOIINX JIFOJIEH, COOTIOACHNUS HOPM
rPaMOTHOTO TOBEJACHHS B  OKPYXKAIOWIEHM MPHUPOJHOU  Cpene,
MOHUMAaHUE HE00X0JIMMOCTH WCIIOJIb30BAHUS JIOCTHKEHUM
COBPEMEHHOW OMOJIOTUH /ISl pAllMOHATILHOTO TIPUPOAOIIONH30BAHNUS;

e YMEHHE pEelIaTh AJEMEHTapHbIe OWOJIOTMYECKHE 3a/Jaud, COCTaBISTh
CXEMBbI IEPEHOCA BEUIECTB U SHEPTUHU B 3KOCUCTEMAX (LMY MUTAHUSA);

e YMEHHE BBIMOJHATH JAOOpaTOpHbIE ©  TMPAKTHYECKUE PaOOTHI,
coOmoaTh TpaBuia mpu padboTe ¢ y4dyeOHBIM U Ja0OPATOPHBIM
000Opy10BaHUEM;

e YMCHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH WH(OOPMAIHIO
OMOJIOTHYECKOTO COJEPKaHuUsl, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHMS
U3 Ppa3NIWYHBIX HWCTOYHUKOB (CpelcTBa MaccoBOi uH(pOpMaIuy,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepHalibl), paccMaTpuBaTh  TI0OaTbHBIC
IKOJIOTUYECKHE TPOOJIEMBI  COBPEMEHHOCTH, (HOpMHpOBATH IO
OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

e YMEHHE CO3/1aBaThb COOCTBEHHbIC NMHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast 6MOJOTUYECKYI0 HHPOPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO UCTIOJIh30BaTh MOHATUHHBIN anmapat OMOIOTHH.

Conep:kaHue y4eOHOIr0 npeamMera

10-i1 k1acc
Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOILIECTBEHHBIMU, TEXHUUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, Quiocopuen, STUKOH, ICTETUKOH U



npaBoM. Ponp Ouonoruu B (OpMUPOBAHHMU COBPEMEHHON HAyYHOW KapTUHBI
mupa. Cucrema OMOJIOIMUECKUX HAYK.

Metoabl O3HAHHS KUBOW MPUPOALI (HAOIIOACHUE, IKCIIEPUMEHT, OIMHCAHHUE,
u3MepeHue, Kiaccudukaiys, MOJeIMpOBaHUE, CTaTUCTHYecKas o00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H.K. Konbsuos, [Ix. Yorcon n ®@. Kpuk.
TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IPUPOIBD».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHuEe pa3IUYHBIX METOJOB IPHU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKupble cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus Ouosioruu. Otauyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHu3aluud OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBINA, TKAaHEBbIM, OPraHU3MEHHBIN, MOMYJIAIMOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTeOIeHOTHYSCKUIT), OMOC(hEPHBIH.

JdemoHcTpanuu:

Tabmuiel 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.
Tema 3. Xumnueckuii cCOCTAB U CTPOCHHUE KJIETKH.

XUMHYECKAM COCTaB KJIECTKH. XUMHYECKHE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKPOAJIEMEHTHI. Boja 1 MuHEpaibHbIE BEILIECTBA.

OYHKIIMM BOJBI W MHMHEpPAJBHBIX BEIIECTB B KieTke. Ilommepikanue
OCMOTHYECKOI0 OaiaHca.

benku. CoctaB u crpoeHue O€NKOB. AMUHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble M 3aMEHMMbIE AMHHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB.
VYPOBHU CTPYKTYpbI OETKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS U



YETBEPTUYHASI CTPYKTypa). XMMHUYECKHE CBOICTBAa OenkoB. buonormueckue
byHKIIUU OCITKOB.

®epMeHThl — OHoJornYecKkrue Karaau3zaropbl. CTpoeHue (pepMeHTa: aKTHUBHBIM
HeHTp, cyocrpatHas creuuduunocts. Kodepmentsl. Butamunbl. Otnuuus
(hepMEHTOB OT HEOPTAHWYECKUX KAaTaTU3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJIIOK03a, pud03a M AC30KCUPU003a), TUCAXaAPUIBI
(caxaposa, 7naKkTo3a) M TMOJUcCaxapuabl (Kpaxmal, TJIUKOTEH, IIEJUII0I03a).
buonornueckne GyHKIIUN YTIIEBOIOB.

Jlunuapl:  Tpurnunepunsl,  dochomunuabl, crepounpl.  ['mapoduibHO-
ruipodoOHbIe CcBOMCTBA. buonormyeckue ¢GyHkuuu nunuaoB. CpaBHEHUE
yTIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTHUHU.

Hyxknennoseie kucnorsl: JHK wu PHK. Hykmeotnaer — MoHOMEpSI

HyKJIenHOBBIX KuciaoT. Ctpoenue u dynknuu JIHK. Crtpoenne um QyHKImm
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[utonorus — Hayka o kieTke. Knertounas teopuss — npumep B3aUMOJCHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas upasi cuctema. OOuiye npu3Haku KJIETOK: 3aMKHYTast
HapyxHass memOpana, monekynsl JJHK kak renernueckuii anmapar, cucrema
CUHTE3a OelKa.

Tunel KIETOK: 3yKapuOTHYECKas U nMpokapuoTrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHyeckod kieTku. Knerounas crenka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYHUSA PACTUTEIBHOM, >XKMBOTHOW M
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, UX
¢bynkuu. [1nazmaruueckas memOpana, ee cBoiictBa u Gyuknuu. [{uronnazma u
ee opranouapl. OmHomeMOpanHble opranouasl kietku: OIIC, ammapar
lNonbmxu, nu3ocoMbl. [10ayaBTOHOMHBIE OPraHOUJIBI KIIETKU: MHUTOXOHIPHH,
wiactuapl.  [IpoucxoxaeHne MHUTOXOHAPUKW M IUIACTHA. BUAbl IUIACTHULL.
HememOpanHble  OpraHoOuIbl  KJIETKH: PUOOCOMBI, KIETOYHBIM  IEHTP,
LIEHTPUOJIH, PECHUYKHU, KTYTUKUA. DYHKIIMU OPTaHOUI0B KIIETKU. BKITIOUeHHUs!.

SAnpo — perynstopHbiii 1ieHTp KieTku. CTpoeHue sijapa: sjaepHas 000J10YKa,
KapuoIjiazMa, XpOMaTHH, SIIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.



JdeMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IllneiiaeH, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juarpammel: «PacnpeneseHne XUMAYECKUX AJIEMEHTOB B HEKUBOU IIPUPOJIEY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEY.

Tabmuiel 1 cxembl: «llepuoaudeckas TabnMIa XUMHYECKHX JJIEMEHTOBY,
«CtpoeHue MoOJIeKyJibl BOJbI», «buocunTes Oenka», «CTpoeHHE MOJEKYJIBI
oenka», «Ctpoenue ¢pepmenta», «Hykmennossie kucnotel. JIHK», «Ctpoenue
Mojiekysibl  AT®», «CTpoeHHe DJYKapUOTHUECKOM KJIETKu», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue pacTUTENbHON KIEeTKW», «CTpoeHue
MPOKAPUOTUYECKON KIETKN», «CTpoeHHue sapa KIETKW», «YTJIEBOIbDY,
«JIummmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, OOOpyIOBaHWE MJig IPOBEACHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Jlabopatopnass pabora Ne 1. «M3yueHwe KaTaqTUTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTala3bl)y.

Jlabopatopnas pabota Ne 2. «3yueHue cTpoeHUsI KIETOK pACTEHUMN, )KUBOTHBIX
1 OaKTEpHil MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax U uX OMUCaHUEY.

Tema 4. ’KuzHeaesasTeJJLHOCTH KJICTKH.

OOmeH BemiecTB, WM MeTa0oIu3M. AccUMWIANUS (TUTACTUYECKU OOMEH) U
TUCCUMUJIAIUS (SHEPTETUUECKUT OOMEH) — JIBe CTOPOHBI €IMHOTO TMpoIecca
MeTabonr3Ma. Poilb 3aKOHOB COXpaHEHHUs BEIICCTB M DHEPTUM B TIOHMMAaHHH
MeTaboJIM3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOodHBIN U reTepoTpodHsiii. Poas hepMeHTOB B
0OMEHE BEIIIECTB M MPEBPAIICHUH SHEPTHH B KIICTKE.

®dotocunTe3. CBeToBas U TeMHOBas da3wl poTocuHTEe3a. Peakinu hoTocuHTe3A.
OddexTuBHOCTL PoTOCHHTE3a. 3HaAUeHUE (HOTOCHMHTE3a JIJIsl )KM3HU Ha 3emiie.
Brnusane ycnoBuwit cpeapl Ha (DOTOCHHTE3 W CHOCOOBI TOBBIIMICHHS €TI0
MPOTYKTUBHOCTHU y KYJIbTYPHBIX PACTCHHUM.



XemocuHTE3. XEMOCUHTE3UPYIOINE OaKTEepuu. 3HAUYCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DOHepreTuueckuii oOMeH B KieTke. PaciieruieHne BeIlecTB, BbIIEICHUE U
aKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukomm3. bpokenue u ero BuIbl. KucaopogHOe OKWICIEHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTH
HHEPreTHUECKOro oOMeHa.

Peakunu wmatpuuyHoro cuHTe3a. [enermueckas wuHpopmanus u JIHK.
Peanuzanus reHeruueckoi mHpopMauuu B KieTke. ['eHeTHueckuid Koa U ero
cBoricTBa. TpaHckpuniusi — wMarpuuHblii cuHte3 PHK. Tpancasuums -—
OuocuHTe3 Oenka. Otambl TpaHciaauuu. KoaupoBaHue aMUHOKHUCIOT. Poib
pubocoM B OMocHHTE3E OerKa.

Heknerounsie gopMbl xu3Hu — BUpychl. Mcropust otkpsitus Bupycos (/.M.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHuil, >XMBOTHBIX U YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bozoyaurens CITM/a.
OOpaTtHass  TpaHCKpUILIMS, peBepTraza U  uHTerpaza. lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHMIA.

JdemoHcTpanuu:
[Toptpetsi: H.K. Konbuos, JI.1. UBanoBckuii, K.A. Tumupszes.

Tabmumer u cxembl: «Tumbl nuTaHus», «MeTtabomuzm», «MHUTOXOHAPHS,
«JHepreTuyeckuit 0OMeny», «Xioporiact», «PotocunTesy, «Ctpoenne [JTHK»,
«Ctpoenne u (yHKIIMOHUpOBaHUE TreHa», «CuHTe3 Oenkay, «l eHeTHYeCKUi
Kon», «Bupyce», «bakrepuodarn», «CTpoeHHe W KMU3HEHHBIM IUKJI BHUpyca
CII1/a, 6axtepuodara», «Peruxkarus JHK.

O6opynoBanue: Moxaenu-ammukamuu «Ynapoenne JIHK u Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounbi 1Mk, WM SKU3HEHHBIM 1K KieTku. MHTepdaza u MHTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernmukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocoM. XpoOMOCOMHBIH HAOOp — KapHOTHIL.
JIMTUIONHBIA YW TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTonornueckne OCHOBBI PA3MHOXKEHHUS W WHAWBUIYAJIBbHOTO Pa3BUTUS
OPraHu3MOB.



Henenne knetkn — muto3. Cramum muto3za. Ilpomecchl, mpoucxopsuiye Ha
pa3HBIX CTaIUAX MUTO3a. BUOJIOTHMYECKUI CMBIC MUTO3A.

[Iporpammupyemast ru0enb KJIETKU — arnomnTo3.

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U MmoyioBoe. Buasl Oecronoro
pPa3sMHOXCHHUS: [IEJICHUE HAJBOE, IMOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cIIopooOpa3oBaHue, BETETaTUBHOE pPa3MHOKEHHE. HckyccTBeHHOE
KJIOHHPOBaHHE OPTaHU3MOB, €T0 3HAUCHHE JIJISI CEJICKITUH.

ITomoBoe Pa3MHOKCHHUC, €TO OTIUYUSA OT OecroJioro.

Meiio3. Cragum wmenosa. Ilponecchl, Nmpoucxonmsimue Ha CTaausaX Menosa.
[ToBenenne xpomocom B menose. KpoccuHrosep. buosiornueckuii CMbICI U
3Ha4YeHUE Meno3a.

["amerorenes — npoiecc 0Opa3oBaHMsI MOJOBBIX KIETOK Yy KUBOTHBIX. [TosoBbIE
JKeJle3bl: CEeMEHHUKHU U AnYHUKU. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK —
ramMer (crmepmMaTto3oui, SHIEKIeTka) — CIepMaTOreHe3 U OBOIEHE3.
Oco0EHHOCTH CTpOEHUs SUUEKIETOK U cnepMaro3ouaoB. OILI0I0TBOPEHHE.
[Taprenorenes.

WupuBuayanbHOe  pa3BUTHE  (OHTOr€HE3). OMOpPUOHANIBHOE  Pa3BUTHE
(amOpuorenes). Itarbl IMOPUOHATHHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
apobiyeHue, racTpyisinus, opranorenes. [loctambpuonansHoe pazputue. Turmbl
NOCTAMOPHUOHAILHOTO Pa3BUTHSL: MPsAMOE, HENpsiMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOKICHHBIE
YpOJACTBA.

Poct m pa3Butme pacreHmii. OHTOT€HE3 IBETKOBOTO PACTEHHUs: CTPOCHHE
CEMEHHM, CTaJIUU PA3BUTHS.

JdeMoHcTpanuu:

Tabmuupr U cxembl: «@DOpMbI Pa3MHOXKEHHSI OpPraHu3MOB», «JIBoiiHOe
OIJIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHUi», «BereTtaTuBHOE pa3MHOXKECHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpOeHHE TOJOBBIX KJIETOKY,
«Ctpoenue xpoMocoMbl», «Kietounsiii nukny, «Permmukanus JHK», «Muto3y,
«Meriosy, «lIpsamoe u HenpsiMoe pa3BuTHEe», «['aMeToreHe3 y MIIEKOIMUTAIOIINX
Y 4eJ0BEKa», «OCHOBHBIC CTAJMU OHTOTEHE3a».

Ob6opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301/1bI
MIIEKOTIUTArOLIEro», «JSlileknerka Miekonurawoomero», «KapuoknHes B



KJIETKaX KOpEIIKa JyKa», MarHUTHAs MOJEIb-anIuIMKanus «JleneHne KIeTKkmy,
mozens JIHK, Monens metadazHoit XpOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatopuass pabora Ne 3. «HaGmromenme MuTO3a B KIETKAX KOHYHKA
KOpEIITKa JTyKa Ha TOTOBBIX MUKpOTIperiapaTax.

JlabopatopHas pabota Ne 4. «3ydueHune cTpoeHus MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpompenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

Hpe,Z[MCT " 3aJa49M I'CHCTHKH. I/ICTOpHH Pa3BUTHA I'CHCTHUKM. Ponpb OUTOJOI'NHN U
3M6pI/IOJIOFI/II/I B CTAHOBJICHHHN T'CHCTHUKH. BKJIaI[ pOCCPIfICKHX n 3ap}I6C)KHBIX
YUYCHBIX B PA3BUTHC TI'CHCTUKH. MGTOI[BI I'CHCTHUKHU (FH6pHI[OJIOI‘H‘-ICCKHﬁ,
HHTOFGHGTHHGCKHﬁ, MOHGKYJBIpHO-FGHGTHHGCKHﬁ). OCHOBHBIC TCHETHUYECKHE
nousTus. I'eHeTHueckas CUMBOJIMKA, UCITIOJIb3YyEMasa B CXEMaAX CerH_[I/IBaHPII)'I.

3aKOHOMEPHOCTH HAacleOBaHUS TPU3HAKOB, ycTaHOBIEHHBIE [. Menaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eJuHO00pa3usi THOPHUIOB IEPBOTO
nmokoneHus. [IpaBuUiao AOMHHHMpPOBaHWSA. 3aKOH pACIICIVICHUS TPU3HAKOB.
['unoresa unctoThl rameT. [lomHOE U HETTOJTHOE TOMUHUPOBAHHE.

JlurnOpuHOe CKpenMBaHue. 3aKOH HE3aBHCHMOIO HACJICIOBAaHUS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAWTHOPUIHOTO CKPEIIMBAHUA. AHAITU3HPYIOIISEe
CKpemuBanue.  VICmoibp30BaHME — AHAIU3UPYIOMIETO  CKPEIIMBAaHUS IS
oTpe/IeIeHHs] TeHOTHUIIAa 0COOH.

CuerienHoe HacienoBanue npusHakoB. Padorta T. Moprana no cierieHHOMY
HACJICIOBAaHWIO T'eHOB. HapymeHwe cuensieHuss TEHOB B pe3yJbTare
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETHYECKHE KApThI.

I'enetuka mnona. XpOMOCOMHOE ONpeAeNieHHEe Mojia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omMorameTHble M reTeporameTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.

N3meHunBoCTh. BUABI M3MEHUYMBOCTH: HEHACJICACTBECHHAsA M HACJICICTBCHHAas.
Pons cpenpl B HEHACHENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAIIMOHHOW HM3MEHYMBOCTU. BapualMOHHBIA psii ¥ BapUalMOHHAs
kpuBas. Hopma peakumu npusHaka. KoJIM4eCTBEHHbIE U Kauye€CTBEHHBIC
MPU3HAKU ¥ X HOpMa peakimu. CBONCTBA MOAU(PUKAIMOHHON H3MEHUYNBOCTH.



HacneactBeHnHasi, wWid TE€HOTHIIMYECKas, W3MEHUYMBOCTb. KomOuHaThBHas
M3MEHYUBOCTh. MeW03 M TMOJOBOM TMPOLECC — OCHOBa KOMOWHATHUBHOU
M3MEHYMBOCTH. MyTalmoHHas W3MEHUYMBOCTh. Kiaccudurarus MyTaruii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTrorTa ¥ NOpPUYUHBI MYTalUM.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTHUECKHX psIOB B HACIIEICTBEHHON
n3MeHunBoctr H.W. BaBunosa.

BHCSII[epHaH HaCJICACTBCHHOCTb U U3MCHUYNBOCTD.

I'enetuka uenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOJbI TEHETHUKU
YeJoBeKa: rE€HEaJIOTUYECKUN, OJIM3HEIIOBBIH, UTOT€HETUYECKUM,
OMOXMMHUYECKUM, MOJICKYJIApHO-TeHeTUuYeckuii. COBpEMEHHOE OmpeelicHue
TE€HOTHUIA: MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS YEIOBEKA: T'€HHBIE
0oJe3HH, OOJIE3HNU C HACJIEICTBEHHON MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTH4eCKMe M TEeHepaTuBHbIe MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBL 3710pOBOTO 00pa3a *KU3HU, JUATHOCTUKH, TPO(PUIAKTUKY U JICUECHUS
reHeTUYeCcKuX 0oJie3Hel. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIUIIMHCKOW TE€HETUKU B TMPEJOTBPAIICHUH ¢ JICYCHUU TE€HETUUYECKUX
3a00s1€BaHUH YellOBEKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pusz, C.C. Yersepukos, H.B.
Tumodees-Pecosckuii, H.I1. BaBuios.

Tabmuier 1 cxembl: « MOHOTHOPUAHOE CKPENTUBAHUE U €r0 [UTOTCHETHYECKas
OCHOBa», «3aKOH pacUICIUICHUS W €ro IUTOTCHETHYEeCKas OCHOBa», «3aKOH
YUCTOTHI TamMeTy», «JlurubpumaHoe ckpemmBaHue», «lluTosorundeckre OCHOBBI
JTUTHOPHIHOTO CKpelMBaHus», «Meio3», «B3aumMoaeicTBHEe —alIeIbHBIX
F€HOBY», «[ €eHeTHUeCKHE KapThl PACTCHUM, )KUBOTHBIX U 4Y€JIOBEKa», «I'eHeTnka
noja», «3aKOHOMEPHOCTH  HAcJEJOBaHMUsS, CIEIUICHHOIO ¢  IOJOMY,
«KapuoTunel  4emoBeka W JKUBOTHBIX», «Buabel  MU3MEHUYHMBOCTHY,
«MoaudukanmonHas HU3MEHUMBOCTh», «HacnenoBanue pesyc-dakTopay,
«I'eneTnka rpynn KkpoBm», « MyTalMOHHast U3MEHYUBOCTDY.

O6opynoBanue: Monenu-anIuMKanuu — «MOHOTHOpUIHOE  CKpEIIMBAHUEY,
«Henonmnoe momuHupoBanue», «JluruOpumaHoe ckpemmBanue», «llepexpect
XpPOMOCOM», MHUKPOCKOI W MuKpompemnapar «Jlpo3zoduna» (Hopma, MyTaruu
(bopMBI KPBUIBEB U OKpPACKH Teia), repdapuii «['opox moceBHOM.

JlabopaTtopHble M mpaKkTHYecKHe padoThI:



JlabopaTopHass pabora Ne 5. «M3ydyeHue pe3yslbTaToB MOHOTHOPUIHOTO M
AUTUOPUIHOTO CKPEIIMBAHUS Y IP030(UIIbI Ha TOTOBBIX MUKpOTIpEnapaTaxy.

JlabopatopHasi padota No 6. «/3ydyeHne MoAM(PUKAIMOHHON M3MEHYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO PSJa U BAPUALIMOHHOM KPUBON».

Jlabopatopuast pabora Ne 7. «AHanu3 MyTtanuid y Apo30(UiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[TpakTuyeckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.
Tema 7. Cesiekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa M TpoOLECC. 3apOXKICHUE CEIEKIMH U JIOMECTHKALHS.
Yyenne H.M. BaBunoBa o0 1eHTpax MPOUCXOXKICHUS U MHOTro00pa3us
KYJIbTYPHBIX pacTeHH. [IeHTpbI MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIHMH. MaccoBbli U MHAMBUAYAJIbHBII OTOOpPHI B
CEJIEKIIMN PACTEHUM M KUBOTHBIX. OlLleHKa JKCTEpbepa. BIM3KOpOACTBEHHOE
cKpemuBanue — MHOpuauHr. Yucras nuHusa. CKpelMBaHUE YUCTBIX JIMHUMH.
I'ereposuc, nnu rubpuanas cuiia. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
OtpanenHass ruOpuau3anus W ee ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJIyYEHHUE MOJUILIONIOB. JIOCTMIKEHUS CEJIEKLUMU PACTEHWUM, JKUBOTHBIX H
MHKPOOPraHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITarlbl
co3ganusi pexkomOunantHod JIHK wu TpaHcrenHeix opranuszmoB. Kierounas
nHxeHepus. Kiietounble  KyabTypbl. MHUKPOKIOHAIBHOE  Pa3MHOKEHHUE
pactenuid. KioHMpoBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOTHYeCKHe U 3Thueckue mnpodiembl. MO — reHeTudecku
MOIU(DHITUPOBAHHBIEC OPTraHU3MBI.

JlemoHcTpanuu:
[Toptpetsr: H.W. BaBuiios, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 11BaHoB.

Tabmuier m cxeMbl: KapTa «L[eHTpbl TPOMCXOXKICHHS W MHOT000pa3us
KYJbTYpPHBIX pacteHuil», «llopoabl goMamHUX KUBOTHBIX», «CopTta
KYyJIbTYPHBIX pacTeHuit», «OtmaneHHas rubOpuauszaius», «PaboTel akameMuka
M.®. MBanoBay, «Ilomumnonaus», «O0beKTHl OMOTEXHOIOTHNY, «KIIeTOUHEIE
KyJbTYpbl W KIOHUPOBaHHE», «KOHCTpyHMpOBaHHE W NEPEHOC TEHOB,
XPOMOCOMY.



O6opynoBaHue: MyJISDKH TUIOIOB U KOPHETIONOB JUKHUX (OPM M KYJIbTYpPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Okckypceusi «OCHOBHBIE METOIBl W JIOCTH)KEHHMSI CEJEKIHUH PACTEHUA H
KUBOTHBIX  (HAa  CEJCKIMOHHYIO  CTaHIMIO, IUIEMEHHyI0  (depmy,
COPTOMCHBITATENBHBIN Y4aCTOK, B TEIUIMYHOE XO34WCTBO, JIADOPaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11-i xkiace
Tema 1. DBoJIOHNOHHAA OMOJIOTHSL.

[IpennochlIkKi  BO3HMKHOBEHHUS 3BOJIOLMUOHHON TEOPUHU. OBOJIOIMOHHAS
TEOpUsl U €€ MECTO B OMoJioruu. BiusiHue 3BONIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHUHU U JPYTUX HAYyK.

CBunerensctBa  dBomonuu. [laneoHrosornyeckue:  MOCIEAOBATEIBHOCTh
MOSIBJIEHUSI BHUJIOB B MAJECOHTOJOTMYECKON JIETONMUCH, MEPEXOJHbIE (OPMBI.
buoreorpapuueckue: cxoAcTBO U paznuuue ¢dayH U (GIOp MaTEPUKOB U
OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJICTBA W pas3iuyusi SMOpPHUOHOB pa3HbIX BUJOB
NMO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, AHAJIOTUYHBIE,
PYJIIMMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IMyTeH y BCEX
OPTraHUu3MOB.

OomonuonHas teopuss Y. JlapBuna. Ilpeanocelikun  BO3HUKHOBEHUS
JapBUHU3Ma. J[BIKyIIME CHJIBI 3BOJIIOLMU BUAOB 1O [lapBuHy (M30BITOYHOE
pa3MHOXEHUE  TpHU OrPaHUYEHHOCTH  PECYPCOB, HEeonpeaeIeHHas
U3MEHUYUBOCTb, OOpH0A 32 CyIIeCTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunternueckas Teopus 3Bomonnn (CTI) U ee OCHOBHBIE MOJOKEHUS.
MuxposBosorus. [Tomymnsaius kak eIMHUIA BUIa U SBOJIIOIUH.

JBrokymue cuibl ((pakTopbl) SBONIONMK BUAOB B Tpupojae. MyTaiMOHHBIN
poIecC ¥ KOMOMHATUBHAS U3MEHYMBOCTh. [lomysiiMoHHbIE BOJHBI U Japeid
reHoB. M3omanusa u murpanusi.

EctectBennbiii  0TOOp — HampaBisoomuid  QakTtop dBOMIONUH. DOpMBI
€CTECTBEHHOT'0 0TOOpA.



[Ipucnoco0aeHHOCT, OPraHU3MOB Kak pe3yjibTaT »dBojouud. [Ipumepsl
IPUCTIIOCO0JICHN Yy OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTAIINH.

Bun wu  BumooOpazoBanme. Kpurepuum  Buma. OcHoBHbIE  (DOpPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MaxkposBomorusi.  DopMbl  3BOMIOIMM:  (pumeTHUECKas, JAUBEPreHTHAs,
KOHBEpreHTHasi, napajuienpHas. HeoOpaTtuMocTs 3BOIOIHH.

[IpoucxoxkaeHne OT HecHenuaIu3upoBaHHBIX mpenkoB. I[Iporpeccupyromias
crienuaiu3anus. ATanTUBHAS padalius.

JlemoHcTpanuu:

[Toptpetsi: K. Jlunnei, XK.b. Jlamapk, Y. Jdapeun, B.O. Kosanesckuii, K.M.
bap, 3. I'ekkens, ®. Mroiutep, A.H. CeBepros.

Tabmuupl u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiiey», «3apoJIbIIIH
MMO3BOHOYHBIX  JKMUBOTHBIX», «ApxeonTepukc», «Popmbl OOpbObI  3a
cyumectBoBanue», «EctecTBeHHbli  0oTOOp»,  «MHoroodpasue  COpTOB
pacTEeHHI», «MHoroobpaszue 110poJ YKUBOTHBIX, «Tomymsanumny,
«MyTanmoHHas U3MEHUUBOCThY, «ApoMopdo3sly, «Mauoanantauuny, «O01mas
nereHepauus», «Brwkymme cuiel 3Boiouun», «Kapra-cxema wmapmpyra
Iy TEIIECCTBUS 4. JapBuHay, «bopnba 3a CYLECTBOBAHUEY,
«IIpucnocodbnenHocts opranusmMoB», «l'eorpaduueckoe BumooOpazoBaHHEY,
«IKOJOTUYECKOE BUA000PA3OBAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C pPa3JU4YHbIMU THUIIAMH OKPACKH,
Ha0op TUIOJ0B U CeMsH, KoJUieKUus «[Ipumepsl 3alUTHBIX TPUCTIOCOOICHHUH Y
AKUBOTHBIX», MOJieJIb «OCHOBHBIE HAMPABICHUS HBOJIOLUNY, OObEMHAs MOJIEIh
«CTpO€HHE rOJIOBHOTO MO3ra O3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, Kowiekuus «@PopMbl  COXPAaHHOCTHU
HCKOIIAEMbIX JKMBOTHBIX M pacTeHui», Mopenb-ammmkanus «llepexpect
XpOMOCOM», BJaXHble Tnpenapatbl «Pa3BuTtue HacekoMoro», «Pa3Burtue
JATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (popMbl KPbUIBEB U
OKpacKH TeJa).

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 1. «CpaBHeHue BHAOB MO MOp(OIOTHIECKOMY
KPUTEPHUIOY.



Jlabopatopnas padora Ne 2. «Onucanve mMpUCIOCOOIECHHOCTH OpPTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HBIE TPEACTABICHUA O 3apOXKACHUM JKU3HUA. HaydHele ruUnmortessl
BO3HHMKHOBEHHUSI >KM3HM Ha 3emiie: aOMOreHe3 W MaHCIepMHus. XUMUYecKas
»BOIIIOLIMSA. AOUOTEHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCNEepUMEHTAIIBHOE MOATBEPKICHUE XHUMHUYECKOW 3Boonnu. HauvanbHble
sTambl Ouonornueckoi spomroruu. [umoreza PHK-mmpa. ®dopmuposanue
MEMOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBbie KIETKH U UX
sBOIIOIMSA. POPMHUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

Pazutne xu3Hm Ha 3emie mo spaMm u nepuoaam. Karapxen. Apxeuckas u
npoTepo3oiickast spel. Ilameo3olickas 3pa U €€ MEepUOIbl: KEMOPHUHCKUH,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3so030¥1cKas 5pa U €€ IEPUOBI: TPUACOBBIN, FOPCKUN, METIOBOM.

KaiiHo30lickas »3pa ®W €€ IEepHUoJbl:  MAJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KiIMMaTa W TEOJOTMYECKUX MpoueccoB. OCHOBHBIE ITaIlbl
ABOJIIOIIMU PACTUTEIBLHOTO U KMBOTHOTO MUpa. ApoMopdo3bl y pacTeHUd H
KUBOTHBIX. [TosiBIEHME, pacliBET U BBIMUPAHUE TPYMIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa KakK OTpakeHHe HIBOJIONUH. (OCHOBHBIE
CUCTEMAaTUYECKHUE IPYMIbl OPraHU3MOB.

DBOJIIOIMA YeJOBEKa. AHTPOIOJOTHS Kak Hayka. Pa3BuThe mpencTtaBiIeHUN O
IPOUCXOKIECHUHU 4esIoBeKa. MeToapl u3yuyeHus aHTpororeHe3a. CxoacrtBa u
pa3nuyus 4eJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JIBxynue cuibl (akTopbl) aHTpororeHe3a. HaciencrBeHHass W3MEHUYHMBOCTh
U €CTEeCTBEHHbIM 0TOOp. OOIIEeCTBEHHBIA 00pa3 *KU3HU, U3TOTOBICHUE OPYAU
TPYJa, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaUU W BETBHU 3BOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
yMenblid, YenmoBek mpAMoOXondimui, YenoBek HeaHIEepTAIbCKUM, YenoBek
pazymHblii. Haxoqku MCKOMAaeMbIX OCTAaTKOB, BpEeMsl CYIIECTBOBAaHHUSA, 00JIaCTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

Yenoeueckue pacbl. OCHOBHBIE 0OJIBIIIME PAChl: €BPONEOUIHAs (€Bpa3uiicKas),
HErpo-aBCTPATIOUAHAS (3KBaTopUalibHAs), MOHTOJIOU THAS (a3matcko-



aMepukaHckas). UepTbl MPUCTIOCOOIEHHOCTH MPEICTABUTEICH UYETOBEUECKUX
pac K YCIOBHSIM CyHIECTBOBaHWA. EQMHCTBO uenoBeueckux pac. Kpuruka
pacusma.

JemMoHcTpanum:

[Toptpetsi: ®@. Peau, JI. Ilactep, A.U. Onapun, C. Mumiep, I'. Opu, 4.
JlapBuH.

Tabmupsr u cxembl: «Bo3HukHoBeHne CosHeyHON cucTteMbl», «Pa3Butue
OpraHu4eckoro wmupa», «PacrturenpHas kineTka», <« KuBoTHas KieTkay,
«IIpokapuoTnueckas kierka», «COBpeMEHHasi CUCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMMUYECKHUX YEpPT CTPOCHHS 4YEJIOBEKa M YeIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJOTMYECKUX HaXOAOK IPEIKOB
COBPEMEHHOIO 4YEJIOBEKa», «J[peBHelmme moan», «lpesaue moan», «llepseie
COBPEMEHHBIE JIIOAN», «HermoBeuecKkue paceh».

O6opynoBaHue: MYJISIKH «IIpoucxoxaeHue YeJI0OBEKa» (6rocTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIIa, HeaHAepTallblla, KPOMaHbOHIIA), CICIKH HIIH
M300paKeHNUsT KaMEHHBIX OpYIUN MEPBOOBITHOTO YeJIOBEKa (KaMHH-YOIIIEPHI,
pyomita, ckpebOia), TeoXpoHOJOrHYeckas TaOauIa, KoJIeKus «DopMbl
COXPaHHOCTH MCKOTIAEMBIX YKMBOTHBIX M PACTCHUI.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

[Ipaktuueckas pabora Ne 1. «/3ydeHune MCKOMaeMbIX OCTATKOB PACTCHUN U
KUBOTHBIX B KOJUICKIIHASIX).

OKcKypcHsi «IBOJIIOIUS OpraHUYEecKOro mupa Ha 3emie» (B €CTeCTBEHHO-
HAy4HBIN WJIM KPaeBEIUECKUI My3ei).

Tema 3. OpranusMbl 4 OKpy:Ka0IIaa cpeaa.

DKOJIOTHs KaK HayKa. 3ajjadyd ¥ pas3fesibl SKOJOTUH. METObl SKOJIOTHYECKUX
HCCIIE0BAaHMM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YeJIOBEKa.

Cpenbl 0o0WMTaHUS OPraHW3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonornueckue  ¢akropel. Kiaccupukauus 5KOJIOrMUECKUMX  (PaKTOPOB:
abuoTtuyeckre, OMOTUYECKHE M aHTPOINOreHHbIe. JleWCTBHE HKOJIOrMYECKUX
(hakTOpPOB Ha OPTAHU3MBI.



Abunotndeckue (akTOphl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoOneHust OpraHM3MOB K JCUCTBUIO aOHOTHYECKHX (HaKTOPOB.
buonornueckue puTMBI.

buotnueckue daxtopel. Buabsl 6MOTHUYECKHX B3aUMOJCUCTBHUI: KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOKO03 U ero GopMmel. [Tapa3utusm, koonepaius, MyTyalu3Mm,
KOMMEHCANIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIU3M, HEUTPAIIU3M.
3HaueHHe OMOTHMYECKUX B3aMMOJEHCTBUN [JIsl CYIIECTBOBAHMSI OPraHU3MOB B
IPUPOAHBIX COOOIIIECTBAX.

DKOJIOTHUECKHUE XapaKTCPHUCTHUKHU ITOITYJIALINH. OcCHOBHBIC II0Ka3aTC/In
IMOoNyJIAun: 4YHUCIICHHOCTb, INIOTHOCTBL, POXKIACMOCTb, CMCPTHOCTBL, IIPHPOCT,
MUTpamus. I[I/IHaMI/IKa YHUCJIICHHOCTH IIOITYJIALIMKU U €€ PCTYJISALMA.

JlemoHcTpanuu:
[Toptpetsi: A. I'ymOonbar, K.®. Pynbe, O. I'ekkens.

Tabmusr u cxemsl: kapta «IIpupoansie 30HBI 3eman», «Cpenbl oOUTaHUS
opranusMoBy», «®Portonepuoausm», «llomymsnunm», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MOMYJSIIMU UHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdonornueckne 0coOOEHHOCTH PACTCHUN W3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas pabora Ne 2. «IlojacyeT MIOTHOCTH MOMYJAIMA pa3HbIX BUIOB
paCTEHUI.

Tema 4. Coo011ecTBa M DKOJOTHYECKHEe CHCTEMBI.

CooOmiecTBo opraHu3MoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpodudeckas (muimieBas). Buapl-momuHanTel. CBs3U B
OuolLIeHO3E.

Okosornueckre cucrembl (3kocuctemsbl). Ilonstue 00 3KocuctemMe U
ouoreorieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BelIeCTB M MOTOK 3HEPrud B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IuieBsie nenu u
cetu. OCHOBHBIE TIOKa3aTeld JKOCHCTEMBI: Ouomacca, MPOIYKIHS.



DKOJIOTUYECKUE MUPAMUJIbL: MPOAYKIMU, YUCICHHOCTU, OnomMacchl. CBOMCTBA
AKOCHCTEM: YCTOMYMBOCTh, CAMOPETYIISALHNS, pa3BuTHE. CyKIIECCHSI.

HpI/IpOIlHI)IG 9KOCHUCTEMbBI. DKOCUCTEMBI 03€CP U PCK. DKocHUCTeMa XBOMHOTO HJIU
IMAPOKOJIUCTBCHHOIO JICCA.

AHTPOTNIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBL. YpboskocucTeMsl.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpasue kak (¢akTop yCTOWYMBOCTH dKocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3eMIIe.

VYuenue B.W. Bepnaackoro o Ouocdepe. I'paHuIpl, cocTaB U CTPYKTypa
ouocdepnl. XKupoe BemectBo u ero pyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100aNnbHONM 3KOCUCTEMBI. JlMHAMUYECKOe paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTb! BemiecTB U OMOr€OXMMHUYECKUE IMKIBI 3JIEMEHTOB (yriaepoja,
a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenosedecTtBo B Ouochepe 3emiin. AHTPOINOTEHHbIE U3MEHEHUsI B Ouocdepe.
I'moGanpHbIE PKOJIOTUYECKHE TTPOOIICMBL.

CocymectBoBanue mpupobl U uyenoBedectBa. CoxpaHeHue O6uopazHooOpasus
KaKk OCHOBa ycToWumBocTu Ouocdepsl. OCHOBA PaAlMOHAIBHOTO YIIPABICHUS
IPUPOAHBIMA pECypcaMH M WX HCHOJb30BaHHe. JloCTmKeHuss Ouoyiornu u
OXpaHa MPUPOJIbI.

JdemoHcTpanuu:
IToptpetsr: A. Ix. Tencnu, B.H. Cykaues, B.W. Bepnanckuii.

Tabmumer u cxemsl: «[lumeBsie memm», «bHOLIEHO3: COCTaB W CTPYKTypay,
«IIpupognsie cooOmiecTBay, «llemn mutanus», «IKoIOrHUecKas MHPaAMUAAY,
«buochepa wm demoBek», «IKOCHUCTEMa IMUPOKOJUCTBEHHOTO  JIiEcay,
«JKocucTeMa XBOWHOTO Jiecan, «bHOIEHO3 BomoeMa», «ATPOIEHO3Y,
«IIpumepHBIE AHTPONOTEHHBIE BO3IACHUCTBUS Ha NOPUPOLY», «BakHeuiue
HMCTOYHHMKHU 3arpsi3HCHHS BO3JyXa U TPYHTOBBIX BOM», «[louBa — BakHewas
coctaBsitonas  Ouocdepor», «DakTopbl nerpaganuu mouBy, «llapHUKOBBI
abdext», «DakTophl PaAMOAKTHUBHOTO 3arps3HeHusi Ouochepw», «OO6mas
cTpyKTypa Omocheps», «Pacnpoctpanenue xu3Hu B 6uocheper», «O30HOBBIIM
sKkpan 6uocheps», «KpyroBopot yriepoaa B 6uochepe», «Kpyrosopot azora B
TIPUPOIEY.



ObopynoBanue: MoOeNb-aMUIMKaIKs « TUnuyHble OHOLEHO3BI», Tepdapuit
«PactutenpHBle  cooOmmiecTBa», Koiekumu — «buornenos», «Bpemurenn
BOKHEUIIIUX CEIBCKOXO3SHUCTBEHHBIX KYyJIBTYp», TepOdapuu ©  KOJUICKIIUU
pacTeHU Y KUBOTHBIX, TPUHAICKAIIUE K PA3HBIM 3KOJIOTHYECKUM TpyIIam
omHoro Buma, KpacHas xkuHura Poccuiickoii ®enepaiuu, u300paxeHUs
OXPAHSIEMBIX BUJOB PACTCHUN U )KUBOTHBIX.

TemaTu4eckoe NJIAHUPOBaAHUE

10-# knacc
N Hanmenopanu | K0J1M1€CTBO uacon DJIeKTPOHHBbIE
n/- € pasieios H B Koutpoas |HMpakruuec | (WHdpoBLIe)
o |TeM € | anie KHe odpa3oBaTejIbHbIE
nporpammer | T0 | yaG0ry padoThbI pecypcesl
butmmoreka OI'nC
«Mos [IKOJIa -
lesson.academy-
1 |buonorus  xak|, 05 content.myschool.edu.ru
HayKa /06/10;
https://resh.edu.ru/subject/5/10/
buGmmoreka OI'nC
«Mos LIKOJIa -
YKHBEIC lesson.academy-
9 |cmeremsl u wx |1 content.myschool.edu.ru
OpraHu3alus /06/10;
https://resh.edu.ru/subject/5/10/
Tpenaxep «Ob6nako
XUMHIYeCKHi 3HAHUW. buonorus.
COCTAB - 10 xiacc, 000
3 cTpoeHuUe 8 1 «Duzukon JIad»;
KIICTKH https://resh.edu.ru/subject/5/10/
4 Kuznenesarens 5 DNEeKTPOHHBIN
HOCTb KJIETKU o0pasoBaTenbHbII



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

pecypc «Jlomamrnue
3a/1aHusl. Cpennee
obmee  oOpa3oBaHHUE.
buonorusay, 10-11
KJ1acc, AO
«31arenpCcTBO
"IIpocBemienue" »,
https://resh.edu.ru/subject/5/10/
PasmHOXEeHNE U
5 MHIUBUAYaAJIBHO 5 1 https://resh.edu.ru/subject/5/10/
e pa3BUTHE
OpraHUu3MOB
Hacaencrtsenno
CTh u https://resh.edu.ru/subject/5/10/
6 8 15
U3MEHYMBOCTH
OpraHUu3MOB
Ceneknus
7 OpraHHU3MOB. 3 https://resh.edu.ru/subject/5/10/
OcCHOBBI
OMOTEXHOJIOTUH
https://resh.edu.ru/subject/5/10/
8 |IloBTOpeHue 1
OBIIIEE
KOJMYECTBO 34 o 4
YACOB 10
ITPOTPAMME
11-ii k1ace
HaumenoBa | KosmnuecTrBo yacoB
JJIeKTPOHHbIE
No | Hue
1/ |pa3aejoB M (ungposere)
P Beer | Kontposibn | Ilpakmuiec | ogpazoparennubie
n Tem 0 bie pa0oThl | KHe paGoThl | pecypenl
MporpaMmabl
DBOIIOIUOH buoOmmoreka dIr'ucC
1 |masx 9 1 «Mos IIKOJIa —
ouoorus lesson.academy-



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

content.myschool.edu.ru/
06/11;
https://resh.edu.ru/subject/5/11/
bubnmnoreka OI'NC
Bo3uukHOBe «Mos IIKOJIAa» —
HUE u lesson.academy-
2 |pa3Butue 9 1,5 content.myschool.edu.ru/
KU3HU Ha 06/11;
3emie
https://resh.edu.ru/subject/5/11/
Tpenaxep «O0bnako
OpranusMel 3HAHUW. buonorus.
3 [® 5 1 11 xacc, 000
OKpYyKaromia «Dusukon Jlady,
a cpeaa
https://resh.edu.ru/subject/5/11/
DJIEKTPOHHBIN
00pa3oBaTeIbHbIN
pecypce «Jlomaninue
CoobuiecTna saganus. Cpeqnee obmiee
4 |1 9 oOpazoBaHue.
DKOJIOTHYECK buonorusay, 10—-11 kmacc,
UE€ CUCTEMBI AO «H3naTennpcTBO
"IIpocBemienue »;
https://resh.edu.ru/subject/5/11/
5 |IloBTOopenue |2 https://resh.edu.ru/subject/5/11/
OBIIIEE
KOJIMYECTB
OJIMIECTBO |4, 4

YACOB 110
I[TPOI'PAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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