119. PepepanbHana pabo4yasa nporpamma no yye6Homy npeagmety "Buonormna”
(6a3oBbIN YPOBEHb).

119.1. ®enepanbHas pabouas mporpamMma no ydebHomy npeamery "buonorus” (6a30Bblif
YpPOBEHB) (Hajiee COOTBETCTBEHHO - TMporpaMMa IO OHOJOTHM, OWOJOTHS) BKIIOYAET
HOSICHUTENBHYIO 3alluCKy, COjepKaHue OOydYeHMs, IUJIaHHpYeMble pe3yJbTaThl OCBOCHUS
MIPOTPaMMBI TIO OHOJIOTHH.

119.2. TlosicHuTenbHas 3alucKa OTpakaeT OOIIME IEeNu W 3aJauyd U3yueHHs OHuoJIoruw,
XapaKTePUCTUKY TCUXOJOTMYECKUX MPEANOCHUIOK K €€ M3YyYeHHUIO0 OOydarolUMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOJAXOAbI K OTOOpY COAEp)KaHUs, K OIpeleeHUI0
IIJIAHUPYEMBIX PE3YyJIbTAaTOB.

119.3. Cognepxanue oOyueHHMs] PpacKpbIBAeT COAEp)KATENIbHbIE JIMHUH, KOTOpbIE
MpeaIararoTes Ui 0053aTEeIbHOTO M3YYEHUS B KaXKJOM KJIAcCe HAa YPOBHE CPEIHETO OOIIero
o0Opa3oBaHusl.

119.4. Tlnanupyembple pe3yJbTaThl OCBOCHHS MPOTPAMMBI TIO OHOJIOTHH BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE PE3yNbTaThl 32 BECh MEPHOJ] OOy4YEeHHS Ha YpPOBHE CPEIHEro
oOuiero oOpazoBaHus, a TaKXe IpPeIMETHbIE AOCTH)KEHHsS OOydarollerocs 3a KaKIbli Toj
o0y4eHusl.

119.5. NosAcHUTenbHaaA 3anucka.

119.5.1. Tlpm pa3paboTke mnporpaMMbl TIO OHOJOTHH TEOPETUYECKYIO) OCHOBY IS
ompejeNieHus] MOAX0A0B K (OPMUPOBAHHUIO COAEpKaHHUS yueOHoro mpeamera "buonorus"
coctaBmwin: KoHuentyanbHbie mnonoxkenus OPI'OC COO o B3anMO0OOYCIOBICHHOCTH IIETIEH,
COJIep’KaHUs, PE3yNbTaTOB OOy4YeHHs U TpeOOBaHUN K YpPOBHIO TOJTOTOBKH BBITYCKHUKOB,
MOJIOKEHU 00 OOMmMX HesIX W MPHUHIMIIAX, XapaKTEepPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEeMBI cpelHero odmiero obpaszoBanusi B Poccuiickoit denepannu, a TakKe MOJIOXKEHUS O
cnenuduke 6MOIOTHY, €€ 3HAUCHUU B TO3HAHUHU >KUBOI IPUPO/JIbI K 00ECTIEUEHUH CYIIECTBOBAHUS
yenoBedeckoro odmiecTBa. CoraacHO Ha3BaHHBIM MOJIOKEHUSIM OTPEIeNIEHbl OCHOBHBIE (DYHKITUU
MIPOTPaMMBI TIO OMOJIOTHH B €€ CTPYKTYpaA.

119.5.2. IIporpamma mo OHOJOTMM JaeT HpEeACTaBICHHUE O LEeNsAX, 00 olmel crpaTeruu
00y4eHus1, BOCIIUTAHUS U Pa3BUTHUS 00yUaroIIMXcs cpeAcTBaMu yueoHoro npeamera "buonorus”,
orpenenseT o0sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue 10
paszenaM M TeMaM, PEeKOMEH]IyeMYIO IOCIIeI0BaTeIbHOCTh M3yueHHus yueOHOro marepuaia ¢
YUETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, TOTUKM 00pa30BaTEeILHOTO IpolLecca,
BO3pacTHBIX ocoOeHHocTel oOydaromuxcs. B mporpamMme mo OMOJIOTMH TaKK€ yUHUTBHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM M IPEeIMETHBIM pe3yJibTaTaM
0o0ydeHust B OpMHUPOBAHUN OCHOBHBIX BHUJIOB YUEOHO-TTO3HABATEIHHOU ACATEIHHOCTH/YUEOHBIX
JecTBUI 00YyYaroUXCsl IO OCBOCHUIO COJIEPKaHHsI OMOIOrHYeCKOro 00pa3oBaHMsL.

119.5.3. B nporpamme no Oumonoruu (10 - 11 kimaccel, 0a30BbIil ypOBEHb) peaan30BaH
HOPUHIMI TPEEeMCTBEHHOCTH B M3y4YeHMH OmoJioruu, Onarojgaps yeMy B HEil mpocMaTpHuBaeTcs
HAIpaBJICHHOCTb HAa PA3BUTHUC 3H3HI/II>1, CBJ3aHHBIX C q)OpMI/IpOBaHI/IeM €CTCCTBECHHO-HAYYHOTI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIICHHS,
MpPEe/CTaBICHU O 3740pOBOM o00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpyKarolen
npupoaHoii cpene. [loaTomy Hapsay ¢ u3ydeHueMm oOeOMOI0OrMYECKIX TEOPUH, a TAK)KE 3HAHUH
0 CTPOCHHHU XKHUBBIX CHCTCM PA3HOr0 paHra W CYHNIHOCTH OCHOBHBIX IIPOTCKAIOIIHUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH Y/IeIeHO BHUMAHUE UCIIOIb30BAHUIO TIOTYYEHHBIX 3HAHUH
B HOBC@HHGBHOI\/'I KHU3HU JId PCHICHUA MNPHUKIAAHBIX 3ajJad, B TOM YHCJIC! HpO(bI/IJ'IaKTI/IKI/I



HACJICJICTBEHHBIX ~ 3a00NIEBAaHUN  YENOBEKa, MEAMKO-TeHETHYECKOTO KOHCYJIbTHUPOBAHUS,
00OCHOBaHHMS KOJOTHUYECKH IEIeCO00Pa3HOTO TMOBEACHUSI B OKpPYIKAIOUIeH MPUPOIHON cpene,
aHaliM3a BIIMSHUS XO3AHWCTBCHHOW JEATEIBHOCTH 4YEJIOBEKAa HAa COCTOSIHUE TPUPOIHBIX U
HMCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHHEC BHUMAaHUS K TPUKIAIHOW HAIMPABICHHOCTH Y4eOHOTO
npeameta "buonorus" mpoaMKTOBAaHO HEOOXOIMMOCTHIO 00ECIICUeHHs YCIOBUN IS PEIIeHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJFHOTO OMOJIOTHYECKOro 00pa30BaHusl, KOTOpas MPEeAIoiaraet
(dbopMupoBaHHe Yy OOYYarOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

119.5.4. Tlporpamma 1o OHWONOTHU SIBISETCS OPUEHTHPOM Ji COCTaBICHHS paboumx
MPOrpamMM, aBTOPbI KOTOPBIX MOTYT MPEJJIOKUTH CBOM BAPUAHT MOCIEA0BATEIbHOCTH U3YUYECHUS U
CTPYKTYphI yueOHOTO MaTepHalia, CBoe BuaeHue mytei popmupoBanus y oOyuatommuxes 10 - 11
KJIACCOB TMPEIMETHBIX 3HAHWW, yMEHUHW W CIOCOO0B Y4YEOHOW JEATENTHHOCTH, a TakKkKe
METOJMYECKUX PEIICHUH 3a]ad BOCIUTAHUS U PA3BUTHUS CPEICTBAMHU Y4YeOHOTO IMpeaMera
"Bbuonorus".

119.5.5. buonorus Ha ypoBHE cpe/iHero oo1ero oopa3oBaHus 3aHMMaeT BakHoe MecTo. OH
oOecnieunBaeT (GopMUpOBaHUE y OOydYaloOIUMXCs MPEICTaBICHUNH O HAy4yHOM KapTHHE MHpa,
pacuupsieT 1 000011aeT 3HaHus 0 )KUBOM NPUPOJE, €€ OTIUUYUTENBHBIX IPU3HAKAX - YPOBHEBOM
OpTraHW3alliil W DBOJIIONMHU, CO3/IaeT YCIOBHS IS TIO3HAHUS 3aKOHOB JKMBOW IPHPOJIBL,
(dopmupoBaHUsa (QYHKLIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3[0POBOTO M Oe3omacHOro obpasza
KHU3HH, YKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHHS K KHBOH MPUPOJIE U YEIIOBEKY.

119.5.6. Bonpioe 3HaueHHWE OWONOTHS MMEET TAKXKE JJS PEHICHHUS BOCIHUTATEIbHBIX U
Pa3BUBAIONINX 33]1a4 cpeHero oliiero oOpa3oBaHus, coruain3anun odoydarommxcs. M3ydenne
Omosorum obecreynBacT yCIoBuUs 71 (POPMUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHHUKAIIHOHHBIX
1 WHOOPMANMOHHBIX HABBIKOB, JICTETHUECKOH KYyJBTYpbI, CIIOCOOCTBYET HMHTErPaIlid
OMOJIOTUYECKUX 3HAHUHM C MPEACTAaBICHUSMU M3 IPYTHX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumMun 1 reorpadun. Ha3zBaHHBIC MONOXKEHHS O TIPeHA3HAYCHUH yIeOHOTOo IpeIMeTa
"buonorus" cocTaBUIN OCHOBY ISl ONIPEIETICHHsI TOAX0A0B K OTOOPY U CTPYKTYPHUPOBAHHUIO €T0
COJIEPIKaHUs, TIPEJCTABICHHOTO B IIPOTPaMME 110 OHOJIOTHH.

119.5.7. Otb6op conepxkanus yuyebHoro mnpenmera "buonorusa" nHa 06a30BOM ypoBHe
OCYIIIECTBIIEH C TIO3MIUH KyJIBTYpOCOOOPAa3HOTO IIOAX0Ja, B COOTBETCTBHH C KOTOPBIM
oOyyaromuecs: J0JDKHBI OCBOMTH 3HAHUS M YMEHHs, 3Ha4MMble JUIsi (OpMHUpOBaHUS OOIIeiH
KYyJIbTYpbI, ONPEACISIONINE TIOBEICHHE YEJIOBEKAa B OKPYXKAIOIIEH MNPUPOAHON Cpeje,
BOCTpeOOBaHHBIE B MOBCETHEBHOM )KU3HU U MPAKTUUECKOi esitensHoCcTH. Oco00e MECcTo B ATOM
CHUCTEME 3HAHMH 3aHUMAIOT DJIEMEHTBI COACpIKaHUA, KOTOPBIC CIIy>XKaT OCHOBOH I
(dbopMHUpOBaHUS TPEJCTABIEHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE MHpa U
OEHHOCTHBIX OPHCHTAlUAX JIMYHOCTH, CHOCO6CTBYIOHH/IX TyMaHu3aluunu OHOJIOTMYECKOTO
o0Opa3oBaHusl.

119.5.8. CtpykTypupoBaHue coepKaHusl yaeOHOTO MaTepHaia B MPOrpaMMe 10 OMOJIOTHH
OCYIIECTBIIEHO C YYETOM MPHUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
YKUBOM MPUPO/IBI, O €€ YPOBHEBOW OpPTraHU3AIMH U SBOJIONNH. B COOTBETCTBUY C 3TUM B CTPYKTYpE
yaeOHoro mpenmMera "buonorus" BbIIENEHBI CIEIYIONINE COJepKaTeNbHbIe TUHUH: "buonorus
Kak Hayka. Metoasl HayuyHOTO To3HaHms", "KieTka kak Ouonormdeckas cucrema', "Opranusm
Kak Ouonoruueckas cucrema’, "CrucreMa U MHOroobpasue opraHudeckoro mupa', "IBOTIOIUSL
AKUBOU nmpupoabl", "IKOCUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTH".

119.5.9. llenp u3yuenus: yuebHoro npeamera "buonorus" Ha 6a30BOM YPOBHE - OBJIaJICHUE
00yJarOMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHAJILHOW OpraHW3aIllid JKUBBIX CHCTEM
pa3HOTO paHra u MpuoOpETeHHe YMEHUN HUCIIOIb30BaTh 3T 3HAHUS I TPAMOTHBIX JIEHCTBUN B



OTHOIIICHUN 00BEKTOB JKMBOI MpupoAbl U pCIICHUA PA3JIMYHBIX JKU3HCHHBIX HpO6HeM.

119.5.10. JocTmxenue uenu n3yuenus yueoHoro npeameta "bruosiorus” Ha 6a30BoM ypoBHE
o0ecreunBaeTcsl pelIeHUeM CIeAYIOINX 3a/1a4:

OCBOEHHE 00YYAIOIIMMHUCS CUCTEMBI 3HAaHUHN O OMOJIOTMYECKUX TEOPUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWiaX, CIyXalluX OCHOBOM i (OpMHUpPOBAHUSA
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4YHOro ITO3HaHWI,
CTPOECHUHU, MHOr000pasMM M OCOOCHHOCTSAX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

(I)OpMHpOBaHI/IC y o6yqalonmxc;1 TO3HABATCJIbHBIX, WHTCIJICKTYAJIIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B Mponecce aHajin3a AAHHBIX O ITYTAX pa3BHUTHA B ouonoruu HAayY4YHBIX B3IJI10B,
UK U II0JIXO0JI0B K HU3YYCHUIO JKXUBBIX CUCTEM PA3HOT'O YPOBHSA OpraHU3allnuN,

CTaHOBJICHHE Y 00yJaromuxcs o011ei KyabTypbl, QyHKIIMOHATbHOW IPaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATH M OLIEHUBATh SBJICHUS OKPYXKAIOIIEro MUpPA KUBOW MPUPOIbI HA OCHOBAaHUU
3HAHUU U OTIBITA, MOJYYEHHBIX IPU U3YYEHUU OMOJIOTUH;

(I)OpMHpOBaHI/IC y 06yqa101u1/1xc51 y'MeHI/Iﬁ HIUIIOCTPUPOBATL 3HAYUCHUC OMOJIOTHYECKUX
3HAHUI B HpaKTI/ILIeCKOfI ACATCIIBHOCTH YCJIOBCKA, PAa3sBUTHH COBPEMCHHBIX MCIUIMHCKUX
TEXHOJIOTUH U aPp06HOTCXHOHOFHﬁ;

BOCIIUTAHUE YOEXKJACHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM >KHWBOW TPUPOJIHI,
HEOOXOIMMOCTH OEpEKHOTO OTHONIICHUS K Hel, COOMIOCHHS AITHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTUYECKUX UCCIICIOBAHMIA;

OCO3HAHME ILIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIS MOBBIMIEHUS YPOBHS 3KOJOTHMYECKOU
KYJbTYpBI, 11 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHMUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHHMH B TOBCEJIHEBHOW >KU3HU JJIS OLICHKH
MOCJIEICTBUIl CBOEH MAEATENBHOCTU 0 OTHOLICHUIO K OKpYXKarolled cpene, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIIOACHNE Mep NMPO(UIAKTUKH 3a00JI€BaHUH.

119.5.11. B cucreme cpennero ooumiero obOpa3zoBaHusi yueOHbIH mnpeamer "buonorus",
U3yyaeMblil Ha 6a30BOM YpOBHE, BJISIETCS 0053aTEIbHBIM YUYEOHBIM MTPEIMETOM.

O6miee yncIo YacoB, pEKOMEHIOBAHHBIX JUTsl H3ydeHHs OMoJIoruu - 68 yacos: B 10 kiacce -
34 qacoB (1 gac B Hegenmto), B 11 kiacce - 34 yacos (1 yac B Hezemo).

119.6. CopnepxxaHue ob6y4yeHusa B 10 knacce.
119.6.1. Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTUMU
€CTEeCTBCHHBIMU HayKaMmH, (uiocoueit, 3TUKOW, ICTETUKOW W mpaBoM. Ponbs Ouonoruu B
(hopMUpOBaHUH COBPEMEHHOI HayYHOU KapTHHBI Mupa. CucTtemMa OMOIOTUYECKUX HayK.

Mertoap! MO3HAHMS )KHBOW MPUPOBI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHKE, U3MEPEHHE,
KJaccu(pUKaIus, MOJSIUPOBAHNE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX).

JleMoHCTpauu:

[Moptpetsr: Y. Hapsun, I'. Menaens, H.K. Konbuos, . Yorcon u ®@. Kpuk.



Tabnuiel 1 cxeMbl: "MeTo/IbI TO3HAHUS )KUBOU IPUPOJIBI".
JlaGopaTopHble U TPaKTUIECKUE PAOOTHI:

[Tpaktuueckass padora N 1. "Hcmonb3oBaHuWe pazTUYHBIX METOJOB TPHU H3yUYEHUU
OHOJIOTUYECKUX 00OBEKTOB" .

119.6.2. Tema 2. )KuBble CUCTEMBI U UX OpraHU3aIHsl.

JKusble cucteMbl (OMOCHCTEMBI) KaK MpeAMET n3ydeHus Ononoruu. OTanune KUBbIX CUCTEM
OT HEOPraHUUYECKOHN MPUPOIBI.

CpoiictBa OwmocucteM © HX paszHooOpazwe. YPOBHH OpraHU3AUH OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIA,  IONYJSLIMUOHHO-BHUIOBOM,
9KOCUCTEMHBIHN (OMOTreoleHOTHYECKHIT), OnOoCchepHbI.

JleMoHcTpauuu:

Tabmuuel u cxembl: "OCHOBHBIE NpU3HAKU >KU3HHU", "YPOBHM OpraHu3anu >KUBOM
IpUpoabI".

Oo6opynoBanue: moaens Mosekybl JTHK.
119.6.3. Tema 3. XuMHUECKNI COCTAB U CTPOEHHUE KIIETKH.

XHAMHMUYECKUHN COCTaB KJIETKU. XMUMHUYECKHE 3JIEMEHTBI: MAaKPOJIEMEHTHI, MUKPOJIEMEHTHI.
Bona u MuHepanbHbIE BEILIECTBA.

OyHKIMM BOJBI M MUHEPATBHBIX BENIECTB B KieTke. [lojjiepkaHne OCMOTHYECKOTO
OasaHca.

benku. CocTaB u cTtpoeHue 6eKoB. AMUHOKHUCIIOTHI - MOHOMEpPHI OenkoB. Hesamenumbie u
3aMEHUMBbIE AMHMHOKHUCIIOTBl. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl OelKOBOM
MOJIEKYJIbI (TIepBUYHASI, BTOPHYHAS, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GyHKIMHU OEIKOB.

®epMmeHTHl - Ouonornueckue karaiauzaTopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM IIEHTP,
cyocrpatHas  crnemuduuHocth. Kodepmentsl. Butammubel.  Otanuuss  (QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTopOB.

YrneBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a u Ie30Kcuprbo3a), nucaxapuabl (caxaposa,
JaKTO3a) M IMoJIcaxapuibl (Kpaxmals, TJIMKOTeH, LeiUloo3a). buomornyeckue QyHkunu
YTJIIEBOJIOB.

Jlununapr:  Tpurmuuepunsl, ¢gocdonununel, crepouabl. [unpodunsHO-ruAPOoPOOHBIE
cBoiicTBa. buonornueckue Qpynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunosbie kucnotel: JJHK n PHK. Hykneoruaer - MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢yukiuu JJHK. Crpoenne un ¢ynkuumn PHK. Bunet PHK. AT®: crpoenue u

(GYHKIMH.

[uTonorus - Hayka o kieTke. Kiierounas Teopus - mpuMep B3auMoIeiCTBUS Uiel U GaKkToB
B Hay4YHOM I1I03HAHUHU. METObl U3yUYEHHUs KIIETKU.



Knerka kak 1enoctHas sxuBasi cucreMa. OOmIMe MpU3HAKKM KIIETOK: 3aMKHYTasi HapyKHast
MeMOpana, monekyinbl JJHK kak renerndeckuii anmapart, cuctema cUHTe3a Oelka.

Tumbl KJIETOK: JYKapHOTHUecKass U mpokapuoruyeckas. OCOOEHHOCTH CTpPOEHHS
npokapuoTnyeckoil kinetku. Kinerounas crenka Oakrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYHS PACTUTEIILHOMN, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK - KJIETOYHAs CTEHKA, TJIMKOKAIMKC, WX (DYHKITHH.
[Mnazmatudeckass memOpana, ee cBoicTBa M (QyHkmuu. [luTomnmazmMa U ee OpraHOUBL
OnnomemOpannbie opranouibl kietku: DIIC, anmapat ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOMIbI KJIETKU: MUTOXOHIPHH, TIacTHAbL. [IpoucxoxxaeHne MUTOXOHAPUN U iacTul. Buasl
mnactun. HemeMOpaHHBIE OpPraHOWIbI KJIETKH: PHOOCOMBI, KJIETOYHBIM IIEHTp, IEHTPUOJIH,
pecHUYKH, KryTUKU. DyHKIIUU OpraHOUI0B KIIETKU. BKiitoueHus.

SAnpo - perynaropHslil neHTp KieTku. CTpoeHue sjpa: siaepHas 000J0UKa, KapuoIia3ma,
XPOMAaTHH, APBIIIKO. XPOMOCOMBI.

TpaHcropT BEUIECTB B KIIETKE.
JleMoHcTpanyu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K.M. bap.

Huarpammbel:  "PacnpeneneHre XMMHUYECKHMX J3JEMEHTOB B HEXHMBOW mpupone",
"Pacnipenenenne XMMHUUECKUX 3JIEMEHTOB B )KUBOU Mpupoje".

Tabmumpr u cxemsl: "llepumonuueckass Tabimia XuMmudeckux d3jeMeHToB", "CTpoeHwne
MoJekyibl Boabl", "buocuntes 6enka", "Crpoenue monekynsl 6enka”, "Ctpoenue depmenra',
"HyxneunoBble kucinotsl. JJHK", "Crpoenne monekynsr AT®", "CtpoeHue 3ykapuoTHYECKOM
kinetkn", "Crpoenue >xuBoTHOM KieTku", "CrpoeHue pacturenbHon kietku", "CrpoeHue
npokapuotnyeckoit kinetku", "Crpoenue sapa kiuetku", "Yraesonsl", "Jlunuasr".

OG6opyoBaHME: CBETOBOM MHKPOCKOI, OOOpyHOBaHHME JUlil IPOBEJCHHUA HAOIIOJIECHUI,
W3MEpeHull, IKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, KUBOTHBIX U OaKTepHaTbHBIX
KJIETOK.

JlaGopaTopHble U TPaKTUIECKHUE PAOOTHI:

JlaGopatopnass pabora N 1. "M3yueHue KaTaqTUTHYECKOW AaKTUBHOCTH (EpPMEHTOB (Ha
MpUMepe aMuIIa3bl WK KaTajasbl)".

JlaGopatopnas padota N 2. "HM3yueHune CTpOeHHUs KIETOK pacTeHUi, )KUBOTHBIX U OaKTepuit
110, MUKPOCKOTIOM Ha F'OTOBBIX MUKpOIIpENaparax U uX onucaxHue".

119.6.4. Tema 4. )KuzuenearenbHOCTb KJIETKH.

OOMeH BeliecTB, WK METa00IU3M. ACCUMUIIAIUS (TUTACTUYECKUH 0OMEH) U TUCCUMUIISINS
(oHepreTHyecknii oOMEH) - JIBeé CTOPOHBI €AMHOro mporecca Meradonuszma. Ponb 3akoHOB
COXpaHEeHHS BENIECTB ¥ SHEPTHH B TOHUMaHUH MeTa0oIM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHsii. Ponb depmenToB B 00OMeHe
BEIIECTB ¥ MPEBPAIICHUH YHEPTHH B KIIETKE.



dorocunte3. CmetoBas u TeMHOBas (¢aszpl ¢ortocuHTe3a. Peakiuu ¢doTtocuHTE3A.
D¢ dexkTuBHOCTH (hOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €70 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.

XeMocuHTe3. XEMOCHUHTE3UPYIONIUe OakTepuu. 3HAUYCHHE XEMOCWHTE3a JIs KU3HH Ha
3emute.

DHepreTrdeckuii 0OMEH B KieTKe. PaciierieHne BenecTs, BBIICICHNE U aKKYMYJTUPOBaHHE
SHEpruM B KIETKE. OTambl JHEpreTudeckoro obmeHa. [nmkonus. bpoxkeHune W €ro BHJBIL.
Kucnoponnoe okxucienue, WM KiIeTouyHoe abixaHue. OkuciautenbHoe (ochopriinpoBaHUE.
O} PeKTUBHOCTH SHEPTETUIECKOT0 0OMEHA.

Peakimun wmatpuunoro cunHTe3a. ['enermueckas wunHpopmamms u JIHK. Peanmzanus
TeHeTUYECKON MH(popManuu B KieTke. ['eHeTHYecKuil KOA M ero CBOWCTBA. TpaHCKPUIILIUS -
matpuuHblid cuHTe3 PHK. Tpancnsmus - 6uocunTes Oenka. Dtansl Tpancisinuu. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B GuocuHTe3e Oenka.

Hexknerounsie popmsl xu3HH - BUpychl. Micropust otkpeitust Bupycos (.M. BanoBckwit).
OCOOeHHOCTH CTPOCHMsS M JKU3HEHHBIH MK BUpPYcoB. bakrepuodaru. bonesnu pacreHwuit,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mummyHoxaeduuura yenoseka (BUY) -
Bo30yautens CIIMJla. OOpaTHas TpaHCKpuIIMs, peBepraza M HHTerpasza. Ilpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JleMoHCcTpauuu:
[Toptpetsr: H.K. Konsuos, J[.11. UBanosckuii, K.A. Tumupsses.

Tabnune! u cxemsl: "Tumnbl nutanus”, "Metabonusm", "Muroxouapus”, "DHepreTudecKkuit
obmen", "Xnopomact", "®orocunres", "Crpoenne JAHK", "Ctpoenue u QpyHKIHOHMpOBaHUE
rera", "Cunre3 Oenka", "I'enermueckuit xon", "Bupycsl", "baktepuodaru"”, "Crpoenue u
xu3HeHHbI nuki Bupyca CIINa, 6akrepuodara", "Pennukanus JJHK".

Ob6opynosanue: moaenu-anmiukanuu "Ynoenue JJHK u Tpanckpunuusa", "buocunres
6enka", "Crpoenue kieTku", Mozaens cTpykTypsl JJTHK.

119.6.5. Tema 5. Pa3mHOX€eHUE U UHAUBUYaJIbHOE PA3BUTUE OPTaHNU3MOB.

Knerounslii 1uki, wiM XU3HEHHBIM nukia kietkd. WMutepdaza u mwuros. Ilponeccsl,
npotekaromue B uHTepdaze. Perumkanus - peakuuss marpuyHoro cunreza JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HabOp - KapUOTHUIl. JMIJIOWIHBIA W TalJIOUIHBIA XPOMOCOMHbBIE
HaOopel. XpoMaTubl. [{uTomornueckue OCHOBBI pa3MHOXKEHHMS M MHIUMBUAYAIBHOTO PAa3BUTHUS
OpPraHU3MOB.

Henenue knetku - muto3. Cranuu mutosa. IIpouecchl, Iporucxoasiiue Ha pa3HbIX CTaUsAX
MUTO3a. broJ0oTHYecKuii CMBICI MUTO3A.

[Tporpammupyemasi rudesb KJIETKH - alloITO3.

®opMbI pa3MHOXKEHUSI OPraHU3MOB: OECII0JIOE U M0JI0BOE. BUibl 6€cronoro pa3sMHOKEHHU:
JiefieHHe HaJlBoe, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETETATUBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPIraHU3MOB, €I0 3HAUE€HUE JUIs CEJIEKIINU.

ITonoBoe PAa3SMHOXKCHHUEC, €0 OTIINYUSA OT 0ecIoI0ro.



Metiio3. Craguu meiiosza. Ilpoueccsl, mpoucxonsume Ha crtaausx menos3a. IloBeneHue
xpomocoMm B Meo3e. Kpoccunrosep. buonornueckuii CMbICI M 3HAYEHHE ME03a.

["amerorenes - mpoilecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy JKMBOTHBIX. [10JIOBBIE JKene3bl:
CEMCHHHUKU U SIMYHUKU. O6p330BaHI/Ie U Pa3BHUTHUC IIOJOBBIX KJIICTOK - IaMCT (CHepMaTOSOI/I)I,
SIIeKIIeTKa) - crepMaToreHe3 W ooreHe3. (OCOOEGHHOCTH CTpPOEHUS SHIEKICTOK U
criepmaro3onaoB. OmnogorBopenue. [laprenorenes.

WuauBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOTeHe3). DTarbl
SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX )KMBOTHBIX: JPOOJIEHUE, TaCTPYIISILHSL, OPraHOTEHES.
[ToctaomOpHroHabHOE pa3BUTHE. THUMBI MOCTIMOPHMOHAIBHOTO Pa3BUTHS: MpPSIMOE, HEMpsAMOe
(munHOYHOE). BnusiHME cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH
BPOKICHHBIE YPOJICTBA.

Poct n Pa3sBUTHC paCTeHHﬁ. OnTorenes IBETKOBOT'O paCTCHHUA: CTPOCHHUE CCEMCHU, CTaAUU
Pa3sBUTHUA.

JleMoHCTpauu:

Tabnuubl 1 cxemsl: "®opMbl pa3MHOXKEHHUs1 opraHu3MoB", "JIBOHOE OIUIOOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil", "BereratuBHoe pazmMHoxeHHue pacTteHuil", "Jlenenue kinetku Oakrepuit'”,
"Crpoenue mnonoBbix kierok', "Crtpoenue xpomocoms!”, "Knerouneni muxn", "Perumkanus
JHK", "Mwnro3", "Meio3", "[Ipamoe u Henpsamoe pazputue', "['ameTorenes y MiIeKOIMUTAOMMNX

u yenoBeka', "OCHOBHEIC CTaAuN OHTOTeHe3a".

OOopynoBanue: MHUKpPOCKOHN, MHUKpompenapaTtsl '"CriepMaTo30uabl MIIEKOIIHUTAIOMIETO"
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"Sitnexnerka muekonuTatomero”, "Kapuokrnnes B KJIeTKax KOpenika Jiyka', MarHuTHasi MOJIEJb-
anmumukanus " lenenne knetku", moaens JTHK, moxens Metadaznoit XpoMoCOMEI.

JlaGopaTopHble U MpaKTUYECKHe paboThI:

Jlaboparopnast pabota N 3. "HabGmronenne Muto3a B KJIeTKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpoOIIpenapaTax".

Jlaboparopnast pa6ora N 4. "H3ydeHue CTpPOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpoIpenaparax".

119.6.6. Tema 6. HacineACTBEHHOCTh M K3MEHYHMBOCTh OPTaHU3MOB.

IIpeamer u 3agaun reHeruku. lMcropusa pasButus reHeTMKH. Pomnbp muToioruv U
SMOPHOJIOTUN B CTAHOBJICHUH T€HETUKU. BKitas poccuiickux u 3apyOeKHbIX YYEHBIX B pa3BUTHE
TeHEeTUKU. MeToabl TeHeTHKH (TUOPUAONOTHYECKHH, LUTOTCeHETHYECKUH, MOJIEKYJISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETHUUYECKUE MOHATHS. ['eHeTnueckass CHMBOJIMKA, UCTIOIb3yeMasl B
CcXeMax CKpelUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHMs  IPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MoHorubpuaHoe CKpelBanue. 3aKoH eMH000pasus rTuOpuI0B nepBoro nokosienus. [Ipasuio
JOMHUHUPOBaHMs. 3aKOH pacllelUIeHUs MpU3HAaKoB. ['mmore3a yuctoThl ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHMUE.

JurubpunHoe cKkpemiMBaHue. 3aKOH  HE3aBUCUMOIO  HAcJ€ZJOBaHMUS  MPU3HAKOB.
[{uToreneTnyeckue OCHOBBI JAUTHMOPHIHOTO CKpEIIMBAaHU. AHAIM3MUPYIOILIEe CKpeEIlUBaHUE.
Hcnonp3oBaHne aHaIM3UPYIOIEro CKPEIMBAHUS TS ONPEENICHHs TEHOTHUIIa 0COOU.



CLICHJ'ICHHOC HACJICAOBAaHHUC TIPHU3HAKOB. Padora T. MopraHa o CHCIJICHHOMY
HacCJICA0OBAaHHUIO I'CHOB. HapymeHHe CIHCINICHUA IT'€HOB B PE3YJIbTATC KPOCCUHT OBEPA.

XpOMOCOMHaSI TCOpUA HACICACTBCHHOCTH. I'enetnueckue KapThl.

I'eneruka mosa. XpoMOCOMHOE OIpesesieHHe 1Mosa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mmbl. HaclienmoBaHue NpPU3HAKOB, CUEIUJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl MI3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEACTBEHHAs. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuu npusnaka. KonnuecTBeHHbIE U
KauecTBEHHbIE TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(UKAIIMOHHOW N3MEHUYHUBOCTH.

HacneznctBenHast, WM TeéHOTUIIMYECKAsi, U3MEHYMBOCTh. KOMOMHATHBHAS HM3MEHYUBOCTb.
Meiio3 ¥ TONOBOM mpolecc - OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs
u3MeHunBOCTh. Kraccu¢ukamuss MyTaluii: TeHHble, XpOMOCOMHBIE, T'eHOMHble. YacTora u
MpUYKHBI MyTalui. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSAOB B HACJIEJCTBEHHOU
n3menunBocty H.W. BaBuiosa.

BHeﬂ)IepHaH HacCJICACTBECHHOCTh U U3MCHYUBOCTD.

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBbIE METOJbl TEHETHKH YEJIOBEKA:
TE€HEAJIOTUYCCKUN, OJNIM3HEIOBBIM, IUTOTCHETHUYECKUH, OWOXUMHYECKHUH, MOJIEKYJISIPHO-
reHeTudyeckud. COBpEeMEHHOE OIpe/e/ieHHe TEeHOTHUIA: IOJIHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTHIHMPOBaHKWE, B TOM 4yucie ¢ nomompbio [1I[P-ananu3a. HacnencTtBennsie 3aboseBaHus
YeNoBeKa: TeHHbIe OONe3HH, OONE3HM ¢ HACIEICTBEHHOW MPeapacioyioKeHHOCTHIO,
XpoMocoMHBIE Oonie3HH. ComaThueckue © TeHepaThBHbIE MyTanuid. CTBOJOBBIC KIIETKH.
[IpuHIHMIB 310pOBOTO 00pa3a XKU3HHU, NTUATHOCTUKU, MPO(YUIAKTUKHA U JICYCHUS T€HETHUECKHUX
Oosye3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYCHHWE MEIUITMHCKOW TEHETHKU B
NPEOTBPAIICHUH U JICUSHUU TeHETUYECKIX 3a00JIeBaHUI YeIOBeKa.

JleMoHCTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C.C. YerBepuxos, H.B. Tumodees-
Pecosckuii, H.J1. BaBuios.

Tabnunel 1 cxembl: "MOHOTHOPUAHOE CKPEIIMBAHWE U €r0 IUTOTeHEeTHYecKas OCHOBa',
"3aKoH pacHIeIUICHHS U €T0 [IUTOreHeTHYecKass ocHoBa", "3akoH uncToThl Tamet", " urnOpuaHoe
ckpemuBanue", "lluTonorumueckue OCHOBBI ~AWTMOpUIHOTO  CKpemmBanusa', "Meiios",
"B3anMopeicTBre ajuienpHbIX TeHOB", "['eHeTHUeCKne KapThl PACTEHUI, )KUBOTHBIX U YeJIOBeKa',
"T'enetuka mona", "3akOHOMEPHOCTH HACIEAOBaHMS, ClEIIeHHOro ¢ mnosioM", "KapuoTumsl
yenoBeka W OKUBOTHBIX', "Bumbl wm3MeHumBoctu", "MomudukanmoHHas HW3MEHYUBOCTS',
"HacnenoBanue pesyc-daxropa", "I'eHeTnka rpymnm kpoBu", "MyTalmoHHas U3MEHYHBOCTB .

O6opynoBanue: Moxaenu-ammukanuu "MonoruOpugHoe ckpemmBanue”, "HemomHoe
nomuHupoBanue", "Jlurubpuanoe ckpemuBanue”, "llepekpecT XpoMocoMm'", MHUKPOCKON H
Mukponpenapar "Jpo3zodpuna" (Hopma, myTtanuu GopMbl KpPbUIbEB U OKpAacKu Tena), repdapuit
"T"opox nmoceBHOI".

JlaGopaTopHble U TPaKTUIECKUE PAOOTHI:

JlaGopatopnas pabota N 5. "U3ydeHue pe3yabTaToB MOHOTMOPUIHOTO U JUTHOPUIHOTO
CKpEIINBAaHUA Y Ip030(UIIBI Ha TOTOBBIX MUKpOIIpenaparax”.



JlaGopatopnas pabora N 6. "H3yueHne MoAu(pHUKAIMOHHON M3MEHYMBOCTH, MOCTPOCHUE
BApUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KpUBOM".

JlaGopatopnass pabora N 7. "Ananmuz wMyTtaumid y JApo30¢uiIbl Ha TOTOBBIX
MHKpoOIpernaparax'.

[Tpaktuyeckas padora N 2. "CocTaBieHne 1 aHAINU3 POJOCIOBHBIX YeJloBeKa'.
119.6.7. Tema 7. Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka M IIpoLecc. 3apoKIEHHUE CEJEKIIMU U JoMmecTukanus. Yuenue H.U.
BaBwioBa 0 1eHTpax NpPOMCXOXKJEHUS M MHOrooOpas3usi KyJIbTYpHBIX pacTeHuid. LleHTpsl
IIPOUCXOXKIECHUS JOMAIIHUX KUBOTHBIX. CopT, OpoJa, ITaMM.

CoBpeMeHHbBIE METOJbI CEeNIeKIIMA. MacCOBBI M WHIWBHUIYATBHBIA OTOOPHI B CEJIEKIIMH
pacTeHuii u XKUBOTHBIX. OlleHKa dKcTephepa. BIM3KOpOICTBEHHOE CKPEUIUBAHUE - UHOPUIUHT.
Uucras muans. CkpenuBanue YUCTHIX JTuHAE. ['eTeposuc, unu rudpuanas cuwia. HeponcrsenHoe
CKpemuBaHue - ayTopuauHr. OTmaneHHas ruOpuausanus U ee ycnexu. McKyccTBeHHBIN
MyTareHe3 W TOJy4YeHUE TMOJHIUIONAOB. JIOCTHKEHHUSI CEeNeKIUH PACTEHWUH, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorust kak oOTpacib NPOU3BOACTBA. ['e€HHAas WH)KEHEepHUs. OTambl CO3JaHUS
pexombunantHo JIHK u Ttpancrennbix opranu3moB. Kierounas umxenepus. Kietounble
KyJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacTeHuil. KioHnpoBaHue BHICOKONPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYeCKHe M dTHueckue mnpobiembl. MO -
FeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpauuu:
IToptpetsr: H.. BaBuiios, 1.B. Muuypum, I'.J[. Kapneuenko, M.®. IBaHoB.

Tabmuubl u cxembl: Kapta "LIEHTpbl MPOMCXOXKIEHUS M MHOT000pa3us KyJIbTYypHBIX
pactenuit”, "I[lopoasl nomamHux XkuBOTHBIX", "CopTa KynbTypHbIX pacTeHuil", "OtnaneHHas
rubpuamzarus”’, "Paborel akagmemuka M.D. Hpanoma", "llomummowaus"', "OOBEKTHI
ouorexnonorun", "Knerounsle KynabTypsl U KioHupoBaHue", "KoHCTpynpoBaHMEe U NEPEHOC

T€HOB, XpOMOCOM".

ObopynoBaHue: MyJISDKU IUIOJIOB UM KOPHEIUIOAOB JUKUX (OPM U KyJIbTYPHBIX COpPTOB
pactenuii, repbapuii "CesbCKOX035HCTBEHHBIE pacTEeHHS "

JlaGopaTopHble U TPaKTUIECKUE PAOOTHI:

Okckypcust "OCHOBHBIE METOJBI U JOCTMIKEHMS CEJIEKLIUU PAaCTEHUM M KXUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacCTOK, B TEIJIMYHOE
XO034HCTBO, JTA0OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOT'O IIEHTpa)".

119.7. CopepxaHue oby4yeHus B 11 knacce.
1 gac B Henento, Bcero 34 vaca, U3 HUX 2 4aca - pe3epBHOE BpEMsI
119.7.1. Tema 1. OBomonOHHAsE OGUOJIOTHSI.

[TpeanochIku BOZHUKHOBEHUS BOIOIIMOHHON TEOPUHU. DBOIOIIMOHHAS TEOPHUS U €€ MECTO
B Omosoruu. BriusHye 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OMONOTHH U APYTUX HAYK.



CeupnerenbctBa 3Bomtonuu. [laneoHTonornueckne: Nocaea0BaTeaIbHOCTh NOSIBICHNS BUJIOB
B MAJIEOHTOJOTUYECKOW JIeTONMUCH, mnepexoanbie ¢opmbl. buoreorpaduueckue: cxoacTBo u
paznuune ¢ayH u GJop MaTepUKOB U OCTPOBOB.

DOMOpHoIOrHuecKrue: CXOACTBA U paszIuuus AMOPHOHOB Pa3HBIX BUJOB IMO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, AHAJOTUYHbBIE, PYJUMEHTapHbIE OpraHsbl,
aTaBU3Mbl. MOJEKYyIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HAClIEJICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHass  Teopust Y. JlapBuna. [Ipeamnochiiki BO3HUKHOBEHHS JapBHUHH3MA.
JIBIKyliue CHJbl 3BOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECypCoB, HEONpEeJeNIeHHas W3MEHYMBOCTh, OOopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnu (CTD) u ee OCHOBHbBIE MOJIOKEHUS.
Muxpoaomtonus. [Tomynsanus kak eIMHUIA BUA U DBOJIIOLIUN.

JBuxyume cuibl (QakTophl) 3BOJIOLMU BUAOB B Mpupoje. MyTallMOHHBIA THpolecc u
KOMOWHATHBHAsI U3MEHYUBOCTb. [ 0Ny IAIIOHHBIE BOJIHBI U Apeii] reHoB. M30ma1ust 1 MUTpanus.

EctectBenHnsblit 0TOOp - Hanpapstonui pakTop 3BOIIOIUH. POPMBI €CTECTBEHHOT0 0TOOPA.

[TprcmocoOaeHHOCTh OPTaHU3MOB KaK pe3yNbTaT 3Botoiuu. [Ipumeps! nmpucnocobneHuit y
OpraHu3MoB. ApoMop(0O3bl U UNOATATTAIIH.

Bun u BupmooOpasoBanue. Kputepuum Bupma. OcHOBHbIE (OPMBI  BUI000pa30BAHMS:
reorpaduyeckoe, 3K0JI0rHYECKOe.

MaxkposBomrorusi. @opMbl 3BOTIONWHK: (PHUIIETHYECKas, JAUBEPreHTHAs, KOHBEPIeHTHAs,
napasiensHas. HeoOpaTuMocTs 3BOIIOLUH.

[Ipoucxoxnenue oT HECIEeMaIN3UPOBAHHbBIX MIPEJIKOB. IIporpeccupyromas
crienuanu3anys. ATanTUBHAS paJraIivs.

JlemoHCTpanuu:

[Toprpersr: K. Jlunne#t, XK.b. Jlamapk, Y. {apBun, B.O. Kosanesckuii, K.M. Bap, O.
I'exkens, @. Mromnep, A.H. CeBepiios.

Tabnuue! u cxeMsl: "Pa3BuTne opraHnyeckoro Mupa Ha 3emie", "3apoabIy MO3BOHOYHBIX
xHUBOTHBIX", "Apxeonrtepukc", "®opmbl 60prObI 3a cymecTBoBanue", "EctecTBenHblit 0TOOp",
"Muoroo6pa3zue coptoB pacreHuil", "MHoroo6pasue mnopon xuBoTHbIX", "llomynsuun",
"MyTtannoHHas u3MeH4HuBOCTh", "Apomopdoss”, "Wanoaganranuun", "OOmas nereHeparus”,
" JIBwkymme cuisl sBomrouu”, "Kapra-cxema mapuipyra nyremectsus Y. lapsuna, "boproa 3a
cymectBoBanue", "[IpucnocobienHocts opranu3moB”, "'eorpapuueckoe BHa00Opa3zoBaHue",
"DKoJIOTHYECKOE BUI000pa3oBaHue" .

O6opynoBaHue: KOJIEKIMs HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPACKH, HA0Op TJI0JI0B U
ceMsiH, koJutekius "[Ipumephl 3alIUTHBIX TPUCIIOCOOIEHUN Y )KUBOTHBIX", MoJenb "OCHOBHbIE
HampaBleHus 3BoIONUK", 00beMHast MoJienb "CTpoeHHe TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra wmupa, koiekuus "®OpMBI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHH", mozenp ammiukanus "[lepekpect xpoMocoM", BilaXKHbIE ITpenapaTsl



"Pa3zButne Hacekomoro", "Pa3surue snarymku", mukponpenapat "Jpozodpuna" (Hopma, MyTaruu
(hOopMBI KPBUTIHEB M OKPACKH Tella).

JlaGopaTopHble U MpaKTUYECKHe paboThI:
Jlaboparopnas padota N 1. "CpaBHeHHe BHI0B 10 MOP(OIOTrHIECKOMY KPUTEPHIO".

JlaGopatopnass pabora N 2. "OnucaHue mpHUCIIOCOONCHHOCTH OpraHu3Ma U ee
OTHOCHUTEIBHOTO XapakTepa'.

119.7.2. Tema 2. BO3HUKHOBEHHE U Pa3BUTHUE )KU3HU Ha 3eMJIE.

JloHayudHbIe TpeICcTaBIECHUS O 3apOKJICHUU XU3HHM. HaydHble rMnoTE3bl BO3HUKHOBEHMS
KHU3HM Ha 3emiie: abMOreHe3 M MaHCHepMus. XUMHUYEcKas 3BOJOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHHE XUMHUUECKON
sBosonuK. HauaneHbie sTansl Ouonorndeckoit sposronuu. ['unoresa PHK-mupa. @opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MNPOTOKIETKU. [lepBble KIETKH MW HX 3BOJIOLUS.
DopMHUPOBAHNUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3HM Ha 3emMiie 1o 3pam u niepuoaamM. Kartapxei. Apxelickas u mpoTepo30iicKas
spsl. [Taneo3oiickas spa 1 ee NepuoIbl: KeMOPUICKUI, OpAOBUKCKUNA, CUITYPHUICKUNA, 1€BOHCKHIA,
KaMEHHOYTOJIbHBIN, TEPMCKHM.

Me3so30¥icKkast opa U €€ NepUOAbl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.
Kaiino3zoiickas 3pa 1 ee mepuoibl: MaJI€OreHOBbIA, HEOT€HOBBIN, aHTPOITOT€HOBBIH.

XapakTepucTUKa KiIMMaTa M Te0JIOTMUECKHUX IpoueccoB. OCHOBHBIE 3Tallbl ABOJIIOLUN
PaCTUTENBLHOTO U )KUBOTHOT'O MHpa. ApoMop(o3bl y pacTeHH 1 KUBOTHBIX. [losiBIeHNEe, pacuBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OoTpakeHHe 3BOJIOLUUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIbI OPTaHU3MOB.

OBonronMs  yejgoBeka. AHTPOIOJIOTHS Kak Hayka. Pa3BuTthe mpeacraBieHH o
IIPOMCXOXKIEHNHN YesloBeKa. MeToibl U3ydeHus: aHTpororese3a. CxoAcTBa U pa3indus 4eJI0BeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeIOBeKa.

JBwxymue cunbl  (pakTopbl) aHTpomoreHeza. HacnencTBeHHas W3MEHUMBOCTD U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNE OPYIUil TpyAa, MBIIIUIEHHUE,
peub.

OCHOBHBIE CTaAWM M BETBHM 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIblii,
UYenosek mnpamoxonadmuii, YenoBek HeaHaepranbckui, Yenosek pasymssid. Haxonku
HCKOIMAEMBbIX OCTaTKOB, BPEMS CYIIECTBOBaHHUS, 00JIACTh PaCIpPOCTPAHEHUS, 00BEM T'OJIOBHOIO
Mo3ra, 00pa3 >KU3HHU, OPYAUSL.

UYenoseueckne packl. OCHOBHBIE OOJBINME pachl: €BpOIEOUHAs (€Bpa3uiicKas), HErpo-
aBcTpaionjHas  (9KBaTOpHAlIbHAs), MOHTOJOWUIHAS  (a3MaTCKO-aMepuKaHckas).  UepTsl
MPUCTIOCOOJICHHOCTH MIPEICTABUTENIECH YETOBEUECKHUX PaC K YCIOBHIM CYIIECTBOBaHUsA. EMMHCTBO
yesoBeueckux pac. Kputuka pacusma.

JleMoHCTpauu:



[Toptpetsr: @. Penu, JI. ITacrep, A.H. Onapun, C. Musep, I'. FOpu, Y. lapBuH.

Tabmumpr u cxemsl: "Bo3nukHoBenune CosHeuHOU cuctemsbl", "Pa3Butne opraHnydeckoro
mupa", "PacturenpHas kiuertka', '"XKuBotHas kierka", "lIpokapuoTmueckas Kierka',
"CoBpemeHHasl cuctemMa opraHuueckoro mupa', "CpaBHEHHE aHAaTOMHYECKHMX Y€PT CTPOCHMS
YeloBeKa M YeNOBEKOOOpa3HbIX 00e3bsH", "OCHOBHBIE MeCTa MATCOHTOJIOTHUYECKUX HAaXOJI0K
MIpEAKOB COBpeMeHHOoro 4enoseka', "/Ipesneimmue mronn", "Jlpesrme mogu", "Ilepsle
coBpeMeHHbIe moaun', "UenoBeueckue pacsl”.

Ob6opynoBanue: wMyssoku  "Ilpoucxoxnenne demoBeka" (OFOCTBI  aBCTpaJIONUTEKA,
MUTEKAHTPOMa, HeaHJAepTalblla, KPOMAaHBOHIIA), CIENKUA WM M300pakeHHUs KaMEHHBIX OpYIuit
MEePBOOBITHOTO YEJIOBEKA (KaMHHU-YOIIEPHI, pyOmia, ckpediia), TeOXpOHOJIOTHYECKas TaOnIla,
kosutekius "dopMbl COXPaHHOCTH HUCKOMIAEMBIX )KHBOTHBIX U pacTeHUI'".

JlaGopaTopHble U TPaKTUIECKUE PAOOTHI:

[TpakTuueckas padora N 1. "M3yueHne uCKOmaemblX OCTATKOB PAaCTEHUI M KUBOTHBIX B
KOJLIEKIMIX".

DKckypcus "DBOJIOLMS OpraHUYecKoro Mupa Ha 3emse" (B €CTEeCTBEHHO-HAYUYHBIM WM
KpaeBeauecKuil My3ei).

119.7.3. Tema 3. Opranu3msbl 1 OKpy:Karoas cpeaa.

DKojorusi Kak Hayka. 3ajadud W pa3ienbl AKOJOTMH. MeToapl  HKOJIOTMYeCKUX
UCCJIEe0BaHUI. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.

Cpenm 0o0UTaHUA OpTaHHU3MOB: BOoaHasd, Ha3€MHO-BO3AylIHAasd, IIOYBCHHAas,
BHYTPUOPraHU3MCHHAs.

Oxonornueckue ¢aktopel. Kimaccudpukamus 3K0IOTHYECKHX (HAKTOPOB: aOMOTUUYECKHE,
OMOTHYECKHE U aHTpOoNoreHHbIe. JlelicTBre IKOIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGuotnyeckue  GakTopbl:  CBET, Temmeparypa, BIakHOCTb.  DoToneproausM.
[IpucnocobnaeHns opraHu3MoB K JIeHCTBHIO aOMOTHUYECKUX (haKTOpoB. bruonornueckue puTmel.

buotnueckue  daxktopsl. Buasl < OMOTHMYECKMX — B3aUMOAECWCTBMI:  KOHKYPEHLHS,
XHMIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomneparys, MyTyaan3M, KOMMEHCAIN3M
(KBapTHpPaHCTBO, HaXJEOHUYECTBO). AMEHCAJIN3M, HEWUTpanu3M. 3HaueHHe OHOTHUYECKHX
B3aUMO/JICHCTBUH JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPaKTCPUCTHKU  TOIYJIALUH. OCHOBHBIE IIOKa3aTEIIN MOMyJIAIHUN
YUCJICHHOCTb, IINIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTb, HPHUPOCT, MHUTpALU. I[I/IHaMI/IKa
YHUCJICHHOCTH MOMYJIAINU U €€ PETryJIALNA.

JleMoHCcTpauuu:
[Toptpetsr: A. I'ymGonbar, K.®. Pynwe, 3. I'ekkens.

Tabmuubl u cxembl: kapta "[Ipupoansie 30Hb 3emun", "Cpenbl 0OUTaHUS OpPraHU3MOB',
"®ortonepnoguzMm”, "llomynmsaumn", "3aKOHOMEPHOCTHM pPOCTa YHCIECHHOCTH  IOIYJISALIMHA
uHby3opun-Tydensku", "Tlumessie nenu".

JlaGopaTopHble U TPaKTUIECKUE PAOOTHI:



Jlaboparopnas pabota N 3. "Mopdonorndeckue 0COOEHHOCTH PAaCTeHUN U3 Pa3HBIX MECT
oburanusa".

JlaGopatopHnast pabota N 4. "BiusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB KoJieyca'.
[TpakTuueckas pabora N 5. "[logcueT mI0THOCTH MOMYJISUI pa3HbIX BUJIOB pacTeHUl".
119.7.4. Tema 4. CooO1iecTBa ¥ 9KOJOIMYECKUE CUCTEMBI.

CooOmiectBo  opraHu3mMoB -  Ouoneno3.  CTpykTypsl — OuoleHO3a:  BHJIOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (numieBas). Bunsl-nomunantel. CBs31 B OHOIIEHO3E.

Dkosoruueckue cuctemsl (9kocuctemsl). I[lonstre 00 skocucreMe M OHOreOLEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemiecTB M IMOTOK SHEPruu B 3SKocucTeme. Tpodudeckue (NMUIIEBbIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBI: OHomacca,
MPOAYKIHUSA. DKOJOTWYECKHE MHUpaMUAbl: MPOAYKIHMH, UYHUCIEHHOCTH, Omomaccel. CBolcTBa
9KOCUCTEM: YCTOWYUBOCTb, CAaMOpEryJsius, pazsurue. Cykueccus.

[IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M peK. ODKOCHCTEMa XBOMHOIO WU
HIMPOKOJIMCTBEHHOIO JIECA.

AHTpOTIOTEHHBIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOocHCTeMBl. bromorndeckoe u
X034 CTBEHHOE 3HAUEHHE arpOIKOCUCTEM H YPOOIKOCHCTEM.

buopasznoobpaszue kak ¢hakTop ycTOWYMBOCTH dKocucTeM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. Kupoe
BemecTBO M ero ¢Qynkiuu. OcobeHHOoCcTH OHOCheEpbl Kak TIJI00aJbHOH JKOCHCTEMBI.
JlunamMuueckoe paBHOBecHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOTEOXMMHUYECKHE IHKIBI AJIEMEHTOB (yriepojaa, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Ouochepe 3emian. AHTpornoreHHbIe u3MeHeHus B Ouocdepe. ['modanpHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHUE MPHUPOJIBI U yenoBeuecTBa. CoxpaHeHre OMOpa3HOOOpas3ns KaKk OCHOBA
yctoiunBoctu 6uochepsl. OCHOBA pallMOHAIBHOTIO YNPABICHUs MPUPOIHBIMU PECYpCaMU U MX
ucnonb3oBaHue. JloCTHKeHHsI OMOIOTUU U OXpaHa MPUPOIBI.

JleMoHCTpauu:
[Hoptpetsr: A.JI. Tencnu, B.H. Cykaues, B.. Bepnaackuii.

Tabmuuel u cxemsl: "[lumessie nenu", "buonenos: cocraB u crpykrypa”, "[Ipupoansie

coobmectBa", "llemun mnwuranua", "Dkomormueckas mnupamuma', "buochepa u uyenosek",

"DKocucTeMa MIMPOKOINCTBEHHOTO Jieca”, "DKrocucTeMa XBorHOrO Jeca", "buorenos sogoema"
b

b b

"Arponenos", "lIpuMepHble aHTpPONOTE€HHbIE BO3ACHCTBUA Ha mpupoxay", "Baxuelimue

WCTOYHMKHN 3arpsi3HEHMsS BO31yXa M IpyHTOBbIX Box", "IlouBa - BakHeWIIas COCTABIISIOLIAS
6uochepsr", "dakropsl Aerpagannu nous”, "Ilapaukosslil 3¢ dext", "PakTOpsl paAMOaKTUBHOTO
3arpsizHeHust O6uocgepst”, "OOmas crTpykrypa Ouocheprl”, "PacmpocTpaHeHue KU3HU B
ouocdepe", "O30HO0BBIN 3kpaH O6uochepsr”, "Kpyrosopot yriaepoaa B 6uochepe”, "Kpyrosopor



azora B npupoje".

O6opynoBanue: Moenb-anuikKanus "Tunuaasie 6uomneHo3sl", repdapuii "PacTutenpHbie
coobmectBa", komekiuu "buonenos", "BpemuTenn BaKHEHIIMX CEIHCKOXO3HCTBEHHBIX
KyJneTyp", TepOapuu W KOJUICKIIMM PACTEHWW W >KUBOTHBIX, MPUHAIJICKAININE K Pa3HBIM
9KOJIOTHYECKHUM TpyIiaM ofgHoro Buaa, Kpacuast kaura Poccuiickoii denepammu, n3o0pakeHus
OXpaHsEMBIX BUIOB PACTEHUN 1 KUBOTHBIX.

119.8. MnaHupyemble pe3ynbTaTbl OCBOEHUS Nporpammbl No Guonorum
(6a3oBbIN ypoBeHb) Ha YpOBHe cpeAHero o6Liero oopasoBaHus.

119.8.1. Cornacno ®I'OC COO ycraHaBiuBaroTCs TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
00yyYaromyMuUCs MPOrpaMM CpeTHEro oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IpCIAMETHBIM.

119.8.2. B cTpykType JIHMYHOCTHBIX pe€3yJbTaTOB OCBOEHHUs mpeamera '"buonorus"
BBIJIEJICHBI CJIETYIOIINE COCTABISAIONINE: OCO3HAHUE 00YUYaIOUIMMUC POCCUMCKON Tpa)1aHCKON
UJCHTUYHOCTU - TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPENEIEHHUIO,
HaJIWMyMe MOTHBAIMM K OOydYeHHUI0 OWOJIOTUH, LIeJICHANpaBICHHOE pa3BUTHE BHYTPEHHHX
yOexIeH!I JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHS
OHMOJIOTrMYECKOr0 3HaHUSI, TOTOBHOCTh U CIIOCOOHOCTH 00Y4YarOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JeSITeIbHOCTH IIEHHOCTHO-CMBICTIOBBIMHM YCTAHOBKaMM, MPUCYIIMMHU CHCTEME OMOJIOrMYECKOTrO
o0pa3oBaHMsl, HATMYKME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTD LIETU U CTPOUTH
YKU3HEHHBIE IIJIaHBbI.

119.8.3. JIM4HOCTHBIE pe3yabTaThl OCBOEHUs mpeamera 'buosoruma" gocturarorcs B
€IMHCTBE Y4YeOHON M BOCHHTATEIHHOW JEATEIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU
POCCHICKHMH COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMHU,
OPUHATHIME B OOIIECTBE MpaBWIAMH W HOPMAaMM TOBEIEHHUS M CIOCOOCTBYIOT Mpolleccam
CaMOIIO3HAHHUSI, CAMOBOCIIUTAHHS M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3MIIMU JIMYHOCTH,
NaTPUOTU3MA, YBAKEHHS K 3aKOHY U IPABOMOPSIKY, YEIOBEKY TPyJa U CTaplIeMy ITOKOJICHUIO,
B3aMMHOTO YBa)X€HHUs, OEPEKHOTO0 OTHONIICHHWS K KYJbTYPHOMY HACIEAUI0 U TPaAUIUSM
MHOTOHAllMOHAJIIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKpY:Karollen cpee.

119.8.4. JluyHOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro mnpeamera "buonorus" HOMmKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBAThCS C(HOpMUPOBAHHOM
BHYTPEHHEN TO3WLMENH JMYHOCTH, CUCTEMOM II€EHHOCTHBIX OpHEHTAlWW, IO3WTHBHBIX
BHYTPEHHUX YOEXICHHUH, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHICKOro
oOuiecTBa, paclIMpeHHe XXU3HEHHOTO OMNbITa U OIbITa JEATENLHOCTH B IPOLIECCe peaan3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCIIE B YAaCTH!

1) rpax1aHCKOrO BOCIIUTAHUS:

C(OPMHPOBAHHOCTh ~TPAXKIAHCKONH TO3UIMM  OOY4Yaromerocs KakK aKTHUBHOTO W
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIIECTBA;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M OOsS3aHHOCTEH, yBak€HHE 3aKOHa U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3MaHUHN yLIGGHLIX IIPOCKTOB,
PEICHNN y‘-Ie6HI)IX " IO3HaBAaTCIIbHBIX 3a/ia4d, BBIINIOJTHCHUHN OMOJIOrHYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTh  OMpPENAEATh COOCTBEHHYIO TO3MIHMIO IO OTHOIICHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;



YMCHUC YUUTBIBATH B CBOUX HeﬁCTBHHX HCO6XO,Z[I/IMOCTL KOHCTPYKTHBHOT'O B3aHMOHeﬁCTBHH
J'IIO}IGﬁ C pa3sHbIMU y6e)KJIeHI/I$IMI/I, KYJbTYPHBIMU HEHHOCTAMHU U COMATIbHBIM IMOJIOKCHUCM,

FOTOBHOCTbL K COTPYAHHUUYCCTBY B IMPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘-Ie6HBIX,
MMO3HABATCJIbHBIX W HCCICAOBATCIIBCKUX 3aJad, YBAXHUTCIBHOC OTHOIICHHUE K MHCHUIO
OIIIIOHCHTOB IIPpHU 06CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COZACPIKaHUA,

TOTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ JACATCIIBHOCTH,
2) MaTpUOTUYCCKOT'O BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Inepen PoanHONM, ropiocTh 3a CBOW Kpail, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K IIPUPOJHOMY HACIIEAMIO U MAMATHUKAM IIPUPOBL, JOCTHKEHUAM
Poccnn B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/JIE;

CIIOCOOHOCTH OLICHUBATDh BKJIAa/] pOCCPIfICKPIX YUYCHBIX B CTAHOBJICHUC U PA3BUTHC 6I/IOJIOFI/II/I,
MOHMMAaHWE 3HAUYeHHS OMOJIOTMM B ITO3HAHWMU 3aKOHOB Opupoabl, B KHU3HHU 4YCIOBCKA H
COBpPCMCHHOT'O 06IJ_[CCTB3.;

uaenHas yOEXKICHHOCTh, TOTOBHOCTh K ChykeHuiro OTeuecTBYy W €ro 3aluTe,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAaHME JYXOBHBIX LIECHHOCTEN POCCUMCKOr0 HApPO/a;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATHL CUTyallUlO U IPUHHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACH HAa
MOpPAJIBHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HAHUC JINYHOTI'O BKJIaJda B TIOCTPOCHUC YCTOﬁqHBOF (V) 6y,£[yU.ICTO;

OTBC€TCTBCHHOC OTHOMICHUC K CBOMM POAUTEIAM, CO3JAHUIO CEMBU HA OCHOBE OCO3HAHHOTI'O
IIPUHATHUA LICHHOCTEH CeMENHOM )KU3HU B COOTBETCTBUM C TpagulusaAMU HApOJAOB POCCI/II/I;

4) 5CTeTUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsi SCTETUKY OBbITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHHE YMOLIMOHAIBHOI'O BO3/IEHCTBUS KUBOI mpupoabl U €€ ICHHOCTH;,

FOTOBHOCTH K CAaMOBBIPAXXCHHUIO B pPa3HbIX BHAAX MCKYCCTBa, CTPEMIICHUEC IIPOSABJIATH
Ka4ycCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) du3nyeckoro BOCIUTAHMUS:

MOHUMaHHUE U peaju3alys 370pOBOro U 6e30macHoro oopasa *HU3HHU (310pOBOE MHUTAHUE,
coOroieHNe TUTMEHUYECKUX MPaBWJI U HOPM, cOAIaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXA,
peryisipHas (QU3MUECKash aKTUBHOCTb), OEpPEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUUYECKOMY 310POBbIO;



NOHUMaHWE LEHHOCTH TPaBWI WHAMBHUIYaJbHOIO U KOJUIEKTMBHOTO 0€30IacHOro
MOBEJICHUS B CUTYalHsAX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHME TOCIEACTBUN W HENPUATHE BPEIHBIX NPHUBBIYEK (YNOTpPeOJIEeHUs ajIKoroJs,
HapKOTHUKOB, KYpEeHHUsI);

6) TPyAOBOTO BOCTIUTAHUS:
TOTOBHOCTB K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTh K aKTUBHOM JACATCIIbHOCTH TEXHOJIOTHYECKOM U COHHaHBHOﬁ HAIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIUHUPOBATH, INTAHUPOBATE U CAMOCTOATCIIBHO BBIMIOJIIHATE TAKYIO ACATCIIBHOCTD,

UHTEpEC K pa3NuyHbIM cdepaM MpodecCHOHATHHOU AEATeIbHOCTH, YMEHUE COBEpPIIATh
OCO3HAHHBIN BRIOOD OyayIiel mpodeccuu 1 peaan30BhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO M caMOOOpa30BaHHUIO Ha MPOTSHKEHUH BCel
JKU3HH,

7) PKOJOTUYECKOTO BOCITUTAHHUS

AKOJIOTMYECKHU 11e7eco00pa3Hoe OTHOILIEHUE K MPHUPOJE KaK UCTOYHHUKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTMYECKOW KyJIbTYpbl: NMPHOOPETEHUE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOXKHBIX IIOCJICCTBUN JUIsl OKPYKAIOLIEH CPEBL;

OCO3HaHUe TI100aIbHOI0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX pelieHus;

CIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble IpU W3yUYeHUH OWMOJIOTHH 3HAHWUSA U YMEHHUs
MIPH PEUICHWU TMPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJIOTOIH30BaHUEM (COOIIOICHHE
IpaBUI MOBEACHHUS B INPHPOJIE, HANPABICHHBIX HAa COXpPAHEHHUE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHochepbl);

aKTUBHOE HEINPUATHE NEHUCTBUM, IPUHOCAIUMX BpEl OKpYXKalolEeHd IPUPOAHOU Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HYKOJIOTMYECKHE MOCIEACTBUS MPEAIPUHUMAEMBbIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HAJINYHUE PA3BUTOTO IKOJOTHMYCCKOrO MBIIJICHUA, 9KOJIOTHYCCKOU KYJIbTYphI, OIIbITA
JACATCIIBHOCTH 9KOJIOTHYECKOM HAITpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCA HWMHU B
HOSH&B&T@J’IBHOﬁ, KOMMYHI/IKaTI/IBHOI\/II n COHH&HBHOﬁ IMPAKTUKE, TOTOBHOCTH K Y4YaCTHIO B
HpaKTquCKOﬁ JACATCIIBHOCTH 3KOJIOTHYECKOM HAIpaBJICHHOCTH,

8) 1IEHHOCTH HAYYHOTO TTO3HAHUS

c(hOpPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAaJOTe€ KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIBCKOW KYJIbTYPBI KaK CPEACTBA B3aNMOJECHCTBHUS
MEXY JIOJIbMU U ITIO3HAHWS MUDA,

MOHMMAaHUE creuu(UK OHOJOTMM KaK HayKH, OCO3HAHUE €€ POoJu B (POPMHUPOBAHUU
PalMOHAIFHOIO HAYYHOTO MBIIIICHHS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIoIIeM
MHpe KaK O €IMHCTBE TMpUPOIbI, 4YelOBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX



3aKOHOMepHOCTCﬁ " pCIICHUU HpO6JICM COXPAaHCHUSA NPHUPOAHOTO PABHOBECUS,

yOXXICHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsl COBPEMEHHOW NMBWJIM3AIIMN: OOCCTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/aHUS MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemiaTh pecypcHbIe MPOOJIEMBbl Pa3BUTHSI YEJIOBEYECTBA, TIOUCKA MyTEeH BBIXO/A U3 TI00aTBHBIX
IKOJIOTHUECKUX MPOoOJieM 1 00ecTieueHus mepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAIUOHATTLHOMY
WCTIOTB30BaHUIO TIPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HH,

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBILICHUS OOLIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH KaK COCTaBHOM 4YacTH (YHKIMOHAIbHOU
IPaMOTHOCTH 00yyJaronmxcs, popMupyeMoi Ipu U3y4yeHUH OHOJIOTHHY;

IMOHUMAaHHUEC CYIIHOCTU MCETOJAOB IIO3HAHHA, HCIIOJIB3YCMBIX B C€CTCCTBCHHBIX HayKaX,
CIIOCOOHOCTh HCIIOJIB30BaTh MoJIyda€MbIC 3HAHUA [JI1 aHaJIi3a U 00BACHEHHS SIBJICHUH
OKpYXKaromero Mupa MU IIPpOUCXOAANMX B HEM I/ISMeHeHI/Iﬁ, YMCEHUE [J€J1aTb 000CHOBaHHBIE
3aKIIIOYCHHUA Ha OCHOBC HAYYHbIX (baKTOB U UMCIOHIUXCA HOAaHHBIX C MCJIbIO MMOJIYYCHUA
JOCTOBCPHBIX BBIBOOOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO MCIIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS AJid pCHICHUS
HpO6J’I€M B pCAJIbHBIX )XU3HCHHBIX CUTyallHuAX;

OCO3HAaHUEC IICHHOCTHU Haqu0171 ACATCIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH NMPOCKTHYIO U
HCCICA0BATCIBCKYIO JCATCIBbHOCTE NHAUBHUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAaHUH 1O OHOJOrMM B COOTBETCTBHH C JKMU3HEHHBIMHU
HOTPEOHOCTAMH.

119.8.5. B mpouecce nOCTHXKEHUS JIMYHOCTHBIX PE3YJHTATOB OCBOCHHS OOYUYaIOLIUMUCS
OporpaMMbl 10 OWOJIOTMM Ha YpPOBHE CpeaHero oomiero obpa3oBaHus y OOydYarOUIMXCS
COBEPUICHCTBYETCS IMOLMOHAJIbHBIN UHTEIIEKT, IPEANIoaralomui cOpMUpPOBAHHOCTH!

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BUJICTh HAIIPABJIEHUS Pa3BUTHS COOCTBEHHON dYMOIMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHN, BKIIFOYAOIIETO CAMOKOHTPOJIb, YMCHUC ITPUHHUMATHL OTBETCTBECHHOCTDb
3a CBOC ITOBCJICHHC, CIIOCOOHOCTH Al TUPOBATHECA K DMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOSABIIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAllMY, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHHIO LEIH U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHE JIEHCTBOBATH, UCXO/s U3 CBOUX BO3MOKHOCTEH;

OMIIaTHUH, BKJ'HO'—IaI-OHIefI CIOCOOHOCTh MOHHUMAThH OMOIHOHAJIIBHOC COCTOSAHHE JPYTIUX,
YYUTBIBATH €r0 MpPU OCYIIECTBICHUHM KOMMYHHKAI[MH, CIHOCOOHOCTH K COYYBCTBHIO W
COMNEPESIKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C JPYTHMMHU
JIOABMH, 3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3periaTb KOH(INKTHL.

119.8.6. MeramnpeameTHble pe3yibTaThl OCBOeHMs YyuyeOHoro mpeamera "buomorus"
BKITIOYAFOT: 3HAYNMBIC TSt dbopmupoBaHUs MHUPOBO33PEHUS o0yJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIpeaAMEeTHbIE) OOIIeHayYHbIe MOHITHS, OTPAXKAIOLINE IETOCTHOCTh
HAayYHOW KAapTHHBI MHUpa W CIEMU(PHUKY METOJOB IMO3HAHUS, WCIOJIB3yEMBIX B €CTECTBEHHBIX
HayKax (BEIIeCTBO, YHEPIHUs, sIBIEHUE, MPOIecC, CUCTeMa, HayYHbIH (aKT, IPUHIMI, TUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBaHUE, HAOIIOJEHUE, U3MEpPEHHE, DKCIEPUMEHT U
JIpYTUX), yHUBEpCAJIbHBIC ydeOHbIE JeWCTBHS  (IIO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
peryisTuBHBIE), obOecrneunBaronie QopMupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH H
COIMAIPHOM  KOMIIETEHIIMH OOYyYalolUXCsl, CIOCOOHOCTh OOYYalOIIUXCSl HCIOJIb30BATh
OCBOGHHBIE MEXKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHbBIE
JICUCTBUS B TO3HABATEIBHOM U COLIMATIbHOM MTPAKTHKE.

119.8.7. MeranpenMeTHbie pe3yldbTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO OOIIETro
00pa3oBaHMs TOHKHBI OTPAXKATh:

119.8.7.1. OBnasenue yHuBepcalbHBIMU Y4€OHBIMU TO3HABATEILHBIMU JICHCTBUSMHU:
1) 6a3oBbIe JTOTHYECKUE JCHCTBUSA:

CaMOCTOSITENIFHO (OPMYJIMPOBATh W aKTyalIM3MpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIL30BaTh MIPH OCBOCHHUH 3HAHH MMPUEMBI JIOTHUECKOT0 MBIIUICHHS (aHAIHM3a, CHHTE3a,
CpaBHEHHUA, Kiaccuukamuu, OOOOIIEHUS), PACKPBIBATh CMBICT OHMOJOTHYECKUX TOHSITUH
(BBIIEISTHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU MOHITHIMH);

OMmpeaAcCiIATL LCIIU ACATCIbHOCTU, 3aJaBas IMapaMETpbl W KPUTCPUU HUX HJOCTHKCHUA,
COOTHOCHUTD PE3YyJIbTAThI ACATCIIBHOCTHU C IOCTABJICHHBIMHU LICIISIMU

UCIIOJIb30BaTh OHMOJIOTHYECKHE TOHATUS ISl OOBSICHEHHS (AKTOB M SBJICHUM >KUBOM
IIPUPOJIBI;

CTPOUTD JIOTHIECKUE PACCYKIACHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, 10 AHAJIIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (JOPMYIUPOBATH BBIBOABI U
3aKJIIOYECHUS;

MIPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3e€U U
OTHOIIIEHWW B M3Y4YaeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUMMA pPa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PEIIEHUs IPOOIEMBI C YIETOM aHaIM3a UMEIOUINXCS MaTepUaibHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLEI B ACATCIBHOCTH, OLUCHHUBATH COOTBETCTBUC PEC3YJIbTATOB IICJIAM,
OILICHUBATHb PUCKU HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBUSAX pPEATBbHOr0, BHUPTYyaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCILICHNH )XKU3HCHHBIX HpO6J’IeM;
2) 0a3oBbIC HCCICI0BATCIbCKHUEC HeﬁCTBHHZ

BJIaJJ€Th HaBbIKaMH y‘-Ie6HO-I/ICC.]'Ie)IOBaTeJ'IBCKOI\/’I u HpOGKTHOﬁ JACATCIbHOCTH, HaBbIKaMU
Pa3spCIICHUA HpO6J1€M, O6J'Ia,£[aTB CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOHUCKY
METOAOB PCIICHUA MPAKTUYCCKUX 3aaa4, IPUMEHCHUIO PA3JIMYHBIX METOA0B ITO3HAHMA,

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JCATEIBHOCTH II0 IIOJIYYEHHUIO HOBOIO 3HAHM, €ro
WHTEpPIIpETAINH, PeOoOPa30BaHUIO M MPUMEHEHUIO B Y4E€OHBIX CUTyalUsiX, B TOM 4YHCIE MpU



CO3JaHNU y‘-Ie6HLIX " COLIMAJIBHBIX IMTPOCKTOB,

(dhopMHUpPOBaTh HAYYHBIN THI MBIILUICHUS, BJIaJIeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH
MOHATUAMHU U METOJIAMMU;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATENbHOW EATEIHHOCTH H
KU3HEHHBIX CUTYAIUIX;

BBISIBIIATh IIPUYMHHO-CJIEACTBEHHBIE CBSI3M M AKTYaJU3MpOBaTh 3aJady, BBIJIBUIATH
TUIIOTE3Y €€ PEILIECHMs], HAXOAUTh apIyMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PELLICHHUS;

AHAJIIM3UPOBATDH MMOJIYUCHHBIC B XOJ€C PCHICHUA 3ala4r PC3YJIbTAThl, KPUTHYCCKU OLICHUBATDH
X JOCTOBEPHOCTD, IPOTrHO3NUPOBATH U3MCHCHHE B HOBBIX YCIIOBUAX,

JaBaTb OUCHKY HOBBIM CUTYyallUsAM, OICHHUBATDH HpHO6pCTCHHHﬁ OIIBIT,

OCYIICCTBIIAThH IIEJICHANPABICHHBIA MOUCK TEPEHOCa CPEJICTB M CIOCOOOB JCHUCTBHS B
npodeccroHaIbHYIO Cpeay;

yMETh TIEPEHOCHTh 3HAHWUA B  TIO3HABATENPHYID H  MPAKTHYECKYI0  OOJacTH
KU3HENIESTEIIbHOCTH;

YMETH MHTCTPHUPOBATHL 3HAHUA U3 PA3HBIX yqe6HHx npeaAMCETOB;

BBLIBUT'aTb HOBBIC HACHU, MNPCAjlaraTb OPUTHHAJIBHBIC MTOAXOAblI W PCHICHUSA, CTAaBHUTb
HpO6J’I€MBI " 3a71a4M, JOIMyCKAaIOIIE aJIbTCPHATUBHBIC PCIICHUSA

3) pabota ¢ uHpOpMmManueit:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX MHpopManuu (TeKcTe y4eOHOro mocodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBApsIX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B MHTepHere), aHaIM3UpOBaTh WHGOPMALMIO DPA3JIUYHBIX BUIOB U (QOpM
IIPEJICTaBJIECHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTB;

dbopMynUpOBaTh 3ampOChl W TPUMEHSTh pa3IYHBIE METOABl MPU TIOUCKE U OTOOpE
Ouosorudeckoi HHGopMaIuu, HEOOXOIUMOH JIJIS BBITIOJIHEHUS yUeOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIBTYPY daKTHUBHOT'O MCITIOJIL30BaHUA PA3JIMYHBIX ITIOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaJbHYIO (OpMY MpeAcTaBieHus OHOJIOrHMYECKOi
uHpOpMaLUH (CXeMbl, TpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIOJIh30BaTh HAyYHBIA S3BIK B KauyeCTBE CPEACTBA NpH padoTe ¢ OMOJIOTHYECKOU
uHpOpMaIluel: MPUMEHITh XUMUYEeCKue, PU3NYECKUe U MaTeMaTHUeCKHe 3HaKW U CHMBOJIBI,
dbopmynbl, ab0OpeBUaTypy, HOMEHKIATYpPY, HCIIOJB30BaTh U MPeoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATIISITHOCTH;

BJIQJIeTh HAaBBIKAMM pAacllO3HAaBaHUS U 3alUThl UHPoOpManuu, UHGOPMALUOHHON
0€30IIaCHOCTH JINYHOCTH.

119.8.7.2. OBnageHne yHuBEepCaIbHBIMM KOMMYHUKATHBHBIMU JIEHCTBUSMMU:

1) obuienwue:



OCYILIECTBIISATh KOMMYHHKAIIMM BO BCeX cepax *KHU3HH, aKTUBHO Y4acTBOBATh B JMAJIOTe
WM JUCKYCCHM IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BHICKA3bIBATh
CYKJEHHsI OTHOCUTEJIBHO BBINIOJHEHMSI NpeUlaraéMoil 3ajadd, Y4YUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHbIE CPe/ICTBA OOIICHUS, TOHUMATh 3HaYeHHE COLIMAIbHBIX 3HAKOB,
MIPEANOCHIIIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTYallUl, YMETh CMr4aTb KOHQIMKTBI U BECTU
IIEPETOBOPBI;

BIIQJIETh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATh HaMEpPEHUS
JIPYTHX JTIOCH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH dopMme
(hopMyITHpOBaTH CBOM BO3PAKEHUS;

pa3BEepHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/CTB;

2) COBMCECTHAsA ACATCIBbHOCTD.

MOHMMATh U HCIOJIb30BaTh MPEUMYyLIeCTBa KOMaHIHOW M MHIUBUAYaJIbHOW pabOTHI MpuU
peleHn O1oIorndeckoi mpooieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX
(hopM B3aMOJEHCTBUS NP pelIeHUH y4eOHOIl 3a1a4u;

BBI6I/IpaTB TEMATUKyY U MCTOAbl COBMCCTHBIX JIEeHUCTBUI C y4ueTOM 06H_[I/IX HUHTCPCCOB U
BO3MOKHOCTEH KaXXJ10ro 4JI€Ha KOJIJICKTHBA,

[IPUHUMATh LEJIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BbIBATH U KOOPAUHHUPOBATH
JIEHCTBHS I10 €€ JIOCTUKEHHUIO: COCTABJIATh IUIAH ACHCTBUM, pACIIPEAEIIATH POJIU C y4€TOM MHEHUHN
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHMBATh KAYE€CTBO CBOET0 BKJIa/1a M KaXKJA0r0 YHaCTHUKA KOMaH bl B OO pe3yIbTaT o
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC ITPOCKTHI, OUCHHUBATH HACHU C IMO3UWIIMW HOBHWU3HBI, OPHUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBIATL TIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHHWEC B PA3JIMYHBIX CUTyalUsIX,
IMPOSABJIATE TBOPUCCTBO U B006pa)KCHI/Ie, OBITh WHHUIUATHUBHBIM.

119.8.7.3. OBnageHne yHUBEpCAIbHBIMY PETYJIATUBHBIMU JIEHCTBUSIMMU:
1) camoopranu3zanus:

HCIIOIL30BaTh OMOJIOTHUECKHE 3HAHUS JJIsI  BBIABJICHUS HpO6J’I€M U HX PpCUHICHUA B
KHU3HCHHBIX U yLIe6HBIX CUTyalluiX;

BBHIOMPATh HA OCHOBE OMOJOTUYECKHX 3HAHWU IIEJIEBbIC U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNENUCTBUSIX U MOCTYINKAaX IO OTHOIICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATEIBHYIO JAESITENBbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJa4ll B O0Opa30BATEIBHOW NIEATEIHHOCTH U
KU3HEHHBIX CUTYaIUIX;

CaMOCTOSITEJIBHO COCTaBJISATh IUIaH PEUICHUs MPOOJIEMBI C yUeTOM MMEIOIIUXCS PECYPCOB,



COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUN;
JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;
pacImupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
JleJIaTh OCO3HAHHBIN BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE;
OLIGHHBATh MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIIUU B Pa3HbIX 00IacTAX
3HaHUi, OCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

JaBaTb OHLCHKY HOBBIM CHTyallMdIM, BHOCUTHb KOPPCKTHUBBI B ACATCIIBHOCTbH, OLCHUBATH
COOTBETCTBHUEC PE3YJIbTATOB LECJIAM;

BJI1aACTh HABbIKaAMH IM03HABaTENIbHOMI peq)HeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX ,[[CI\/'ICTBI/II\/'I u
MBICJIUTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, HCIIOJIB30BaTh NIPHUEMBI pe(bneKcm/I
IJI OLICHKU CUTYyaIluu, BBIGOpa BCPHOT'O PCUICHU,

OLIEHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIIECHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYT'MX IIPU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHA ce0sl U JPYrUxX

NPUHUMATD ce0s, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAIHU3€ Pe3yIbTaToOB AESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPaBO JAPYTUX Ha OIMINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeIOBEKa.

119.8.8. IIpeametHbie pe3yabTaThl ocBoeHHs MpopamMmbl COO mo Ouonoruu Ha 6a30BOM
yYpOBHE BKIIIOYAIOT cHenuduueckue st yueOHoro npeamera "buonorus" HayyHble 3HaHUSA,
YMEHHUS U CIIOCOOBI IEHCTBHI 110 OCBOSHHIO, MHTEPIIPETALIMH M MPE0Opa30BaHUIO 3HAHHM, BUJIbI
JESATENIbHOCTH O TIOJYYEHUI0 HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTYyaIMAX, @ TAKXKE B peaJIbHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosiorueil. B mporpamme
MpeIMETHBIE PE3yJIbTAThI MTPEICTABICHHBI IO TOJjaM 00yUYeHUS.

119.8.9. IlpenmeTHbIe pe3ynbTaThl OCBOeHHs yueOHoro npeamera "buonorus" B 10 kiacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe U pPOJIM OMOJIOTUM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOIl €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIaJI€ POCCHUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE
Ouosorum, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEpKAHUE OMOJIOrMYECKMX TEPMUHOB M MOHATHUN: XKHU3Hb, KJIETKA,
OpraHusM, MeTabom3M (0OMeH BELECTB U MpeBpallleHne SHEPTUH ), TOMEOCTa3 (CaMOperyisinus),
YPOBHEBas  OpraHu3alUsl  KHUBBIX  CHCTEM, CaMOBOCIpPOM3BEIEHHE  (PEempoayKIus),
HACIIeZICTBEHHOCTh, U3MEHYHBOCTbD, POCT U Pa3BHUTHE;



yMEHHE WH3JIarath OHOJOTMYECKHE TEOpHM (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHa,
LEHTpaJbHas JIOTMa MOJIEKYJIsIpHOM Ouosiorun), 3akoHsl (I. Mennens, T. Moprana, H.U.
BaBuiosa) u yueHus (0 LIeHTpax MHOTO00pasus U MPOUCXOXKACHUS KyIbTypHBIX pacTtenuit H.M.
BaswuiioBa), onpenensite rpaHULibl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHUC BJIAACThH MCTOAAMU HAYYHOI'O IMO3HAHUA B OHOJIOTUH: HaGHIOI[eHI/IC N OINHMCAaHUC
JKHUBBIX CHCTEM, IIPOLCCCOB U ﬂBHeHHfI, opraHu3anyvsa W TMPOBCIACHUC OMOJIOrTYECKOro
OKCIICPUMCHTA, BBIABUIKCHHUC THUIIOTE3bI, BBIABJICHUC 3aBUCUMOCTHU MCKAY HCCICAYCMBbIMU
BCIIMYNHAMMU, 00BsACHEHHE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBLIX HAYYHBIX HOHHTHﬁ,
TCOpI/Iﬁ " 3aKOHOB, YMCHHC J1€JIaTh BBIBOJbBI HA OCHOBAHWHU IMOJIYUYCHHBIX PC3YJIbTATOB,

YMCEHHUEC BBIACIATh CYHMIECCTBCHHBIC IMPU3HAKH BUPYCOB, KIJIICTOK IMPOKAPUOT U OYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIPEBPAIICHUS YHEPTUU B KJIETKE, (POTOCHHTE3a, ITUIACTHICCKOTO M DHEPreTHUECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOJIOTBOPEHUS, PA3MHOKECHHSI, UHIUBUAYATHHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE NPUMEHATH MOJIyYeHHbIE 3HAHUS JUIsI OOBSICHEHUS! OMOJOTHMUYECKUX MPOILIECCOB U
SIBJICHUH, JIJISl IPUHATUS IPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHus
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0POBbSl OKPYXKAIOIIUX JIOJIel, COOMIONEHUsI HOpM
rPaMOTHOTO TOBEACHHSI B OKpY)Karolled NPUPOAHON cpele, NOHMMaHHe HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul paldOHaIbHOTO
MIPUPOIONIOIB30BAHUS;

YMCHUC pCHIaTh JSJIEMCHTAPHBIC TCHCTUYCCKHUC 3aJa4Yd Ha MOHO- U JII/IFI/IGPI/I,Z[HOG
CKpCIIMBAHHUE, CHCIINICHHOC HACJICAOBAHUEC, COCTABIIATh CXEMBbI MOHOFI/I6pI/IlIHOFO CKpCIIUBaHHUA
AJIg TIpEACKAa3aHuA HACJICAOBAHUA ITPU3HAKOB Y OPTaHU3MOB;

yMEHHE BBINOJIHATH Ja0OpaToOpHble M TMpakTU4YecKue padoThl, cOOMIOAaTh MpaBWiia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pYy10BaHUEM;

yMEHHE KPUTUYECKH OILIEHHBATh W HHTEPIPETHPOBATH HHPOPMAIUIO OHOIOTHYECKOTr0
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBIAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBOW MH(OpMaIMK, Hay4YHO-TIOMYJIIPHbIE MaTE€pHalibl), STUHUECKUE aCIEKThl COBPEMEHHBIX
UCCIIeIOBaHU B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO0371aBaTh COOCTBEHHBIE TMHCHbMEHHBIE H YCTHBIE COOOImIEeHUs, 00001Ias
OMOJOTHYECKYt0 HMH(POPMAIMI0 U3 HECKOJBKUX HMCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHATUHHBIN anmapaT OMOJIOTHH.

119.8.10. IIpenmeTHbIe pe3yiabTaThl OCBOeHUs yueOHOro npeameta "buosnorus" B 11 kiacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe U pPOJIM OMOJIOTUM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHPOBAHHHM COBPEMEHHOIl €CTECTBEHHO-HAyUYHOM KapTUHBI MHUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIaJIe POCCHICKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosorum, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PACKpPBIBATh COJIEPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHITHIA: BUJ, TOMYJISALINS,
reHo(OH/, DBOJIONMS, JBIKYIIHE CHJIBI ((DaKTOpBI) DBOJIOIUH, MPHUCTIOCOOIICHHOCTh
OpPraHW3MOB, BHJ000pa3oBaHWE, JKOJOTHYECKHe (AKTOPhI, OKOCHUCTEMa, TMPOAYIECHTHI,
KOHCYMEHTHI, peyIIeHTHI, IIeNN MUTAaHUs, YKOJIOTHYECKas MUpaMuia, OrnoreorieHo3, obuocdepa;

YMCHUC MU3JIaraTb OHOJIOTUYECKHUE TCOpHUU (BBOJ'IIOI_[I/IOHHaSI TCOpHUA 4. I[apBI/IHa,



CHUHTETHYECKasi TEOPHsI IBOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojibliieBoro cxozcrea K.M.
bapa, yepenoBaHus rnaBHBIX HampaBieHH u myteidt sBomtormu A.H. CesepiuoBa, ydeHus o
6uochepe B.M. Bepnaackoro), onpeaensTh IpaHULbl KX TPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHUEC BJIAACTh MECTOAAMH HAYYHOI'O0 IMO3HAHHUA B OHOJIOTHH: Ha6J'IIOJI[eHI/Ie 1 OIIMCaHHuC
JKHUBBIX CHUCTEM, IIPOLCCCOB U HBHCHHﬁ, opranuzanuvss MW TPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBMIKCHHUE THUIIOTE3bI, BBLIABJICHUEC 3aBUCUMOCTH MCKAY HCCICAYCMBIMU
BCIIMYHUHAMMU, 00BsICHEHHUE MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ M 3aKOHOB, YMCHHEC J1€J1aTh BbIBOJbI HA OCHOBAHWHU IMOJIYUCHHBIX PE3YJIbTATOB,

YMEHHUE BBIJICIIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHHSI OMOJOTHUYECKUX OOBEKTOB: BUJIOB,
MOMYJIAIHMK, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOTEOIIEHO30B U OSKOCHCTEM,
OCOOCHHOCTH  TPOILIECCOB:  HACIEJCTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTraHU3MOB, JCHCTBHUS 3KOJIOTMYSCKHX (DAaKTOPOB Ha
OpraHU3MBbI, IIEPEHOCA BEIIECTB M TOTOKA YHEPTHU B SKOCHCTEMAX, aHTPOTIOTCHHBIX U3MEHEHHI B
JKOCHUCTEMAX CBOEH MCCTHOCTH, KpPYTOBOpOTa BCHICCTB U OMOr€OXUMHUUECKUX IIUKJIIOB B
ouocdepe;

YMEHHE TPUMEHSATH MOJIyYCHHBIC 3HAHUS JUIA OOBICHEHHS OMOJOTHYECKUX TPOIECCOB U
SIBIICHUH, ISl IPUHATUS MIPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM JKU3HHU C 1SN0 O0eCTIeUeHus
0€30MacCHOCTH CBOEro 3/I0pOBbS U 370POBbSl OKPYXKAIOWIMX JIIOJEH, COOMIOJIEHUsT HOPM
ITPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIIeH MNPUPOAHON Cpelne, MOHMMaHHWE HEO0OXOTUMOCTU
WCTIOTb30BAHMS JTOCTYOKCHHI COBpPEMEHHOI ouosorun TUTSt paloHaIbHOIO
IPUPOOTIOIB30BAHMS;

YMEHHUEC pPEIIaThb JJICMCHTApPHBLIC OMOJIOrNYECKHE 3aaa4r, COCTaBJIATh CXEMBI IICPEHOCA
BCIICCTB U SHCPI'UU B 3KOCUCTEMAX (I_ICHI/I HI/ITaHI/IH);

yMEHHE BBINOJIHATH Ja0OpaToOpHble M TMpakTU4YecKue padoThl, cOOMIOAaTh MpaBWiia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pYy10BaHUEM;

yMEHHE KPUTUYECKH OILIEHHBATh W HHTEPIPETHPOBATH HHPOPMAIUIO OHOIOTHYECKOTr0
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBIAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBOW HMH(OpPMAalMK, HAYYHO-TIOMYJSIPHBIE MaTepualbl), paccMaTpuBaTh TIJI00aIbHBIE
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UILIHNIO;

YMEHHE CO37aBaTh COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJIOTMYECKYI0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
HNOHSATUIHBIN anmapaTt OMOJIOTHH.

119.9. B ¢enepanbHbIX W pernoHANBHBIX MpOLEAYpax OLEHKH KauecTBa 00pa3oBaHUS
UCTIONIb3YyeTCsl TepeueHb (KOAU(HUKATOP) paclpelesieHHbIX IO KiaccaM IPOBEPSIeMbIX
TpeOoBaHUil K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPETHET0 00IEro
00pa30BaHUs U JIEMEHTOB COZAEPIKaHUS 10 OUOJIOTHH.

Tabnuma 16
[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOSHHSI OCHOBHOU
obpazoBarenbHO TTporpammsl (10 kmacc)
Kon [IpoBepsieMbie IpeAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM

POBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbI CPETHETO 00IIEro 00pa3oBaHUs




pe3yJbrarta

1

CdopMHUpOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O BKIIAJE POCCHUICKUX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (HYHKIMOHAIBHOM
TPAaMOTHOCTH Y€JIOBEKA /IS PEIICHUS )KU3HECHHBIX 337249

YMeHne pacKpbIBaTh COACp)KaHWE OMOJIOTMYECKUX TEPMUHOB U TIOHSATHM:
JKU3Hb, KJIETKA, OpraHu3M; MeTabonu3Mm (0OOMEH BEUIECTB W IMpEeBpallleHUe
SHEPTHH), TOMEOCTa3 (CaMOPETYJISIHs), YPOBHEBas OpraHU3AIMs >KUBBIX
CHUCTEM, CaMOBOCHpOU3BeJeHUE  (PEMpOAyKIHs), HACIEICTBEHHOCTD,
HN3MCHYUBOCTL, POCT U Pa3BUTUC

YMenue wuznaratb OHOJOTHYECKHE TEOpPUHM (KJIETOYHAas, XPOMOCOMHas,
MyTanuoHHast), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yuenus
(0 meHTpax MHOTO00Opa3us M MPOMCXOXKACHHS KyJIbTypHBIX pacteHuid H.H.
BasuiioBa), onpeensTb rpaHULIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIaieTh METOAaMH Hay9IHOTO TIO3HAHUS B OMOJIOTHY (HAOIIOICHHUE U
OIMCAHUE KMUBBIX CUCTEM, IPOLECCOB U SIBJICHUI; OpraHU3allMsl U IPOBEICHUE
OMOJIOTMUECKOTO JKCIEPUMEHTA, BBIJIBM)KCHUE THUIIOTE3bl; BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIeAyEeMbIMH BETUUUHAMU, 00bSICHEHNE MOTYyYECHHBIX
pe3yJIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX IOHSATHI, TEOPUM MU 3aKOHOB;
yYMEHHeE JIe1aTh BBIBO/IbI HA OCHOBAHUH MOJYUYEHHBIX Pe3yIbTaTOB)

YMeHHe BBIICTATH CYIIECTBCHHBIC TIPU3HAKN BHPYCOB, KIETOK MPOKAPUOT U
9YKapuoT, OJHOKJICTOUYHBIX U MHOI'OKJICTOYHBIX OPTraHU3MOB, OCO6€HHOCTI/I
NPOIIECCOB OOMEHA BEIIECTB U MTPEBpAIllCHUS JHEPTUH B KIIETKe, POTOCHHTE3a,
TUTACTHYECKOTO W DHEPTreTHUECKOro oOMeHa, XeMOCHHTEe3a, MUTO03a, Meio3a,
OIJIOJIOTBOPEHHUSI, Pa3MHOKEHHsSI, WHIUBUIYATLHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHE3)

YMeHue NpUMEHSTh MOJyYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB M  SIBIIGHUM, Il TPUHATHA NPAKTUYECKUX PEIICHU B
MOBCETHEBHOM KM3HH B LIEMAX 0OecTieueHusi 6€30IacCHOCTH CBOETO 3I0POBBS
U 3JI0POBbS OKPY>KAIOIIUX JIOACH, COOIIOIEHUSI HOPM TPAMOTHOTO MTOBEACHHUS
B OKpYXXalIIeW MNpUPOJHON  cpele; TOHHMMAaHUE HEOOXOIUMOCTH
UCIIONIb30BaHUS JJOCTHKEHUN COBPEMEHHON OMOJIOTUU M OMOTEXHOJIOTHIA TSI
palMoOHATBHOTO TMPUPOAOTIOIH30BAHUS

YMeHne pemarh dJeMEHTapHble TEHETUYECKHE 3a7ayd Ha MOHO- U
TUTUOPHUIHOE CKPEIIMBaHUe, CIEIUICHHOE HACIIeJOBAHHUE; COCTABIISTH CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JIJIs PEICKAa3aHusI HACIEeJOBAHUS MPU3HAKOB
Yy OpraHu3MOB

YMeHue BBINOMHATH Ja0OpaTOpHbIE M TMpakTHUeCKue paboTbl, COONMIOIATH
npasuiia npu paboTe ¢ yueOHbIM U JIabopaTOPHBIM 000pyAOBaHUEM

YMeHue KpUTHYECKH OICHHBaThb W MHTEPHPETUPOBATH HH(OpPMAIIIIO
6PIOJIOI“PI‘I€CKOFO COACPpIKaHMA, BKIIOYAIOIIYIO IMCCBAOHAYYHBIC 3HAHUA W3
pasnmuuHbiX  ucTouyHUKOB (CMU, HaydHO-TOMyJsipHBIE  MaTepUaIb);
9TUYCCKUC aCIICKTbI COBPCMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B 61/IOJIOFI/II/I, MCOUIINHE,
OMOTEXHOJIOT I
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YMmeHne co3ngaBaTh COOCTBEHHBIE NHCBMEHHBIE W YCTHBIE COOOIIEHUS,
0000mas Ouonmornyeckyro HWHGOPMAILMI0O M3 HECKOIbKUX HCTOYHHKOB,
IrPaMOTHO MCIOJIL30BaTh TOHATHWHBIN arapar OuoJIOTHH

Tabmuma 16.1

[TpoBepsiembie aeMeHThI coaepkanus (10 kmacc)

Kon

HpOBCp}ICMHﬁ QJICMCHT COACPIKaAHUA

buonorusa kak Hayka

1.1

Buonoruss - wayka o xuBOW mpupone. Pomp Ouomornm B opmupoBaHUH
COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTemMa OMOIOTHYSCKUX HAYK

1.2

MeToapl TO3HAHUS >KMBOW MPHUPOAbI (HAONIOJEHHE, SKCIEPHUMEHT, OIHCaHUe,
U3MepeHue, KIacCUPUKaIUs, MOJCIIMPOBAHNE, CTATUCTUIECKAs 00padOTKa JTaHHBIX )

JKuBBIE cUCTEMBI M X opraHu3anunsa

2.1

Kusble cucrtembl (OMocHucTEMBI) Kak IMpeaMeT u3ydyeHus Ouosoruu. CBoiicTBa
O6uocucTeM U uX pasHooOpasue

2.2

YpoBHU OpraHuzalMu OHOCUCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIETOUHBIH,
OpraHU3MEHHBIN, MOMYJIAINOHHO-BUIOBON, S5KOCUCTEMHBIN, O1ochepHbIi

XUMHUYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XUMHUYECKU  COCTaB  KJIETKM. XHUMHUYECKHE JJEMEHTBI: MaKpOAJIEMEHTBHI,
MI/IKpOZ-)JIeMeHTBI. BOI[a nu MI/IHepaJIBHbIC BCIICCTBA. q)}/HKI_II/II/I BOAbBI 1 MI/IHepaHLHbIX
BeIECTB B KieTke. [loanepkanue ocMOTHYECKOTO OanaHca

3.2

benku. CoctaB um cTpoeHHE OENKOB. AMHHOKHCIOTHI - MOHOMEPHI OEJIKOB.
HezameHnuMble 1 3aMEHUMBbIE aMUHOKUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHH
CTPYKTYphl ~ O€JIKOBOM MOJEKyJabl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBepTHYHAsE CTPYKTypa). XHUMHYECKHE CBoiicTBa OenkoB. buonormueckue
byHKIIUN OEIKOB.

®DepMeHTHI - Onosiornueckre karanu3zatopbl. CTpoeHue GepMeHTa: aKTUBHBIN IIEHTD,
cyOctpatHas crienupuyHocts. Kodepmentsl. Butamunbl. OTnndus ¢epMeHTOB OT
HEOPTraHWYECKUX KaTallu3aTOpPOB

33

YrneBoasl: MOHOcaxapuabl (TJIIOKO3a, pub03a M JI€30KCHpH003a), Ircaxapuabl
(caxapo3a, JaKTo3a) ¥ IOJHCaxapuabl (Kpaxmaj, TJHKOICH, LEJUIIII03a).
buonorudeckne GyHKINHU YTIIEBOJIOB.

Jlunuael: TpuraHIepuabl, crepousl, pochonunuasl. 'uapodunbHo-ruapodhoOHbIE
cBoiicTBa. buonormueckne Qynkiun nununoB. CpaBHEHHE YIJIEBOJOB, OCITKOB H
JIMITU/IOB KaK UCTOYHUKOB SHEPTHU

34

Hyxneunossie kucnorel: JJHK u PHK. Hykneotuns! - MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Ctpoenue u pyuxuuu JJHK. Ctpoenue u pynkuuun PHK. AT®: ctpoenue u
byHKIIUN

3.5

I_[I/ITOJIOTI/I}I - HayKa O KJICTKC. Knerounas TCOpHH. Metoasl N3YUCHUA KIICTOK




3.6

Knerka kak nenoctHas »kuBasg cucrema. OOmue NPU3HAKU KIETOK: 3aMKHYTast
Hapy’kHas MeMOpaHa, MojiekyJibl JIHK kak reneTnueckuii anmnapar, cucreMa CHHTE3a
Oenka

3.7

Tunsl KIETOK: 3yKapuoTHyecKkas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHHUS
npokapuoTudecko  kietku.  Kiuerounas — creHka  Oaktepuil.  Crpoenue
DYKApUOTHUECKOW KIETKH. (OCHOBHBIE OTJIMYWSA PACTUTEIBHOM, >KMUBOTHOW U
IpUOHON KJIETKU

3.8

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK - KIETOYHAas CTEHKA, TJIMKOKAIUKC, HUX
¢bynkun. [lnasmatuueckas memOpana, ee cBoiicTBa U @pyHkuuu. Lluromnasma u ee
opraoupl. OgHOMEMOpaHHBIE OpPraHOWJBI KIETKH: SHIAOIIa3MaTHYecKas CeThb
(BIIC), ammapar T'ompmxu, 1m30coMbl. [loMyaBTOHOMHBIE OpPTaHOWABI KIETKH:
MUTOXOHJPHUH, IutacTuiabl. [lpoucxokneHne MUTOXOHAPUM M TulacTHA. Bumsl
miactua. HememOpaHHbIE OpraHOWABl KIETKH: PUOOCOMBI, KIIETOYHBIA IIEHTD,
PECHUYKH, KIyTUKH. DYHKIIMU OPraHOUI0B KIETKH. BritoueHus

3.9

SAnpo - perynstopHblii neHTp kietku. CrpoeHue supa: sjepHas o000J0uKa,
KapHoIUIa3Ma, XpPOMATHH, SJIPHIIIKO. XPOMOCOMBI

3.10

TpaHcmopT BeliecTB B KJIETKE

X(PBHCI[GHTGJ’IBHOCTB KIICTKH

4.1

OOMeH BemecTB, WJIW MeTa0oJM3M. AcCUMUIANUSA (TJIACTUYCCKUH OOMEH) H
JTUCCUMUIISALINS  (PHEPTEeTHUYECKUH OOMEH) - JBE CTOPOHBI E€IUHOTO Ipoliecca
MeTabonu3ma. Tunbl oOMeHa BEHIECTB: aBTOTPO(HBIN M reTepoTpodHbIA. Pob
(dbepMEeHTOB B 0OMEHE BEIIECTB U IPEBPANICHHH YHEPTUU B KICTKE

4.2

®dotocunrte3. CeroBass u TeMHOBas ¢as3pl GorocuHTe3a. Peakuu (orocuuTesa.
DddextuBHocth porocunHTe3a. 3HaueHue (GOTOCHUHTE3a A KHU3HU Ha 3emiie.
Bmustnue ycnmoBuii  cpeapl Ha  (POTOCHHTE3 M CHOCOOBI  TOBBIIMICHUS  €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHIA.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIue OakTepru. 3HAUCHUE XEMOCHHTE3a JIJIS KU3HHU
Ha 3emuie

4.3

DHepreTudyeckuii oOMeH B KJIeTKe. PaciuenseHne BelIeCcTB, BBIICICHUE U
AKKyMYJIMPOBAaHUE SHEPTHH B KJIETKE. DTarbl SJHEPTEeTHIECKOTO 0OMeHa. [ mukomus.
bpoxenune u ero Buabl. KuciopogHoe OKUCIEHUE, WU KIETOYHOE JbIXaHHE.
D¢ heKTUBHOCTH IHEPTETUIECKOTO 0OMEHA
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Peakiun matpuunoro cunresza. ['enernueckas wHpopmanus u JJHK. Peanuzanus
reHeTUYecKo HHpopManuu B KiIETKe. | 'eHeTWdeckwii KOJA M €ro CBOMCTBA.
Tpanckpunius - matpuunbldi cuHTe3 PHK. Tpancnmsuus - OmocuHTe3 Oenka.
Koauposanue amunokucnot. Poib pubocom B GnocunTese Genka

4.5

Hexnerounsie ¢opmbl *u3HH - BUpychl. Mcropust otkpeitusi BupycoB (.U.
WBanoBckuii). OCOOCHHOCTH CTPOSGHHUS U KU3HENICATCIBHOCTH  BHPYCOB.
Bakrepruodaru. bone3nu pacteHuii, >)kUBOTHBIX U Y€JIOBEKA, BHI3bIBAEMBIEC BUPYCAMHU.
Bupyc nmmynoaeduiura yenoseka (BUY) - Bo3oynurens CITINda. [TpodrrakTuka
pacnpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUIA

Pasmuoxenne u HHAUBUAYAJIbHOC Pa3BUTUC OPraHU3MOB




5.1

KrneTounslil U1, WK >KU3HEHHBIN UK KiieTkd. MHaTepdaza u mutos. [Ipoueccsl,
npotekarone B uHTepdaze. Pemnukanus - peakuus marpuuHoro cuaresa JJHK.
CtpoeHne XpoMocoM. XpOMOCOMHBIM Ha0Op - KapuoTum. JIUTUIOWAHBIN W
TarIONIHbI  XpoMOocoMHbIe Habopbl. Xpomatunbl. [{uromorunueckne OCHOBBI
Pa3MHOXXEHUS U UHAMBHUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenune knetku - Muto3. Ctaauu muto3a. IIpoueccel, npoucxonsiiyue Ha pa3HbIX
CTaJIusSIX MUTO3a. BMOJIOrMYECKUI CMBICT MUTO3a

5.2

@®opMbl pa3MHOXKEHHS OpraHU3MOB: Oecronoe W mojoBoe. Buasl Oecronoro
pPa3MHOXKEHUS: JIEJICHHME HaJBOE, II0YKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
CIopoo0Opa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHHE. VCKycCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAUEHUE [ CEJIEKLIUN
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[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTIOIOTO.
Meiios. Ctaguu Mmeiio3a. [Iporiecchl, mpoucxosimue Ha cTagusx meiosa. [loBenenne
xpomocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbIci U 3HaUY€HUE MeH03a
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lamerorenes - mporecc 00pa3oBaHUSI MOJOBBIX KIETOK Y >KUBOTHBIX. [loyoBbIe
KeJe3bl: CCMCHHUKU U SHIHUKUA. OOpa3oBaHUE U pa3BUTHE TIOJOBBIX KJIETOK - TaMeT
(ciepmaTo30u, SUILEKIETKA) - ciepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS
SMIEKJIETOK U criepMaro3onaoB. OmnogorBopenue. [laprenorenes

5.5

NunuBuyansHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAILHOE Pa3BUTHE (AMOPHOTEHE3).
Oransl SMOPUOHATIBHOTO PA3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JApOOJICHUE,
racTpyJIsIus, OpraHoreHes. [TocTamOproHaTBEHOE pa3BUTHE. Twurbr
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: IPSMOE, HETIPSAMOE (JINIMHOYHOE). BiusiHue cpeb
Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC YPOJICTBA.
PocT u pa3Butue pacrenuil. OHTOTE€HE3 IBETKOBOTO PACTEHUS: CTPOSCHUE CEMEHH,
CTaJIu¥ Pa3BUTHSI

HaCJ'Ie,I[CTBeHHOCTB U UIBMCHYHUBOCTb OPIraHU3MOB

6.1

[Tpenmer u 3amaun reHeTuku. Mcropus pa3BUTUS TeHETUKH. Bkiaa poccuiickux u
3apyOeXHBIX  yY4EHbIX B  DPa3BUTUE  TEHETUKU.  MeToabl  T'€HETUKH
(rudpuI0IOrNYECcKui, LIUTOr€HeTHYECKU, MOJIEKYJISIPHO-T€HETUYECKUI ).
OcHOBHbBIE T€HETHYECKHE NOHATHA. ['eHeTnyeckass CHMBOJIMKA, UCIOJb3yeMas B
cXeMax CKpelBaHuH

6.2

3aKOHOMEPHOCTH HACTEJIOBaHUS NPU3HAKOB, YyCTaHOBIEHHBbIE [. MeHuenem.
MoHOTHOpUIHOE CKpeIlMBaHWE. 3aKOH eAUHO0Opa3us THOPUIOB IEPBOTO
nokoneHus. [IpaBuno nomuHMpOBaHMs. 3aKOH paclIeIUIeHUs] MPU3HAKOB. [ unoresa
YUCTOTHI rameT. [1oJIHOe U HeMoJTHOE TOMHHHUPOBAHHE.

JurubpunHoe ckpemuBaHue. 3aKOH HE3aBHCHMOTO HACIEAOBaHUS MPHU3HAKOB.
[{luToreHeTHUYeCKUEe OCHOBBI JTUTHOPUIHOTO CKpPEUIMBAHMS. AHAIM3UPYIOIICE
ckpemuBanue. Mcnonp30BaHne aHATU3UPYIOIIETO CKPEIIMBAHMS TSI ONIPEICICHUS
T€HOTHIIA OCOOH

6.3

CuemnnieHHoe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo CHEIUIEHHOMY
HacJIeJ0OBaHMIO TeHOB. HapyIieHue cuerieHns reHoB B pe3yJIbTaTe KpOCCHHTOBEpA.
XpOoMOCOMHasl TEOpHUs HACJIEICTBEHHOCTHU. | 'eHeTH4eCKe KapThl.

l'enernka mnoma. XpOMOCOMHOE OIpelIeieHHE IMoJla. AYTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. I'omorameTHbele U TeTCpOraMEeTHBIC OpPraHHU3MBEI. HaCJ'ICJIOBaHI/Ie
IIPU3HAKOB, CLIETIJIEHHBIX C ITOJIOM




6.4 MN3menunBocTh. BBl N3MEeHUNMBOCTH: HEHACHEICTBEHHAA U HaclencTBeHHas. Poib
cpelibl B HEHACJIEJCTBEHHOW M3MEHYMBOCTH. XapaKTepUCTHKAa MOAU(DUKALMOHHOM
W3MEHYMBOCTH. BapuanmoHHbI psAl M BapHalMOHHAas KpuBad. Hopma peakunu
npusHaka. KolnyecTBEHHbIE UM KAaYECTBEHHBIC NPU3HAKKM M MX HOpMa DPEAKIMH.
CaoiicTBa MOTU(PUKAIIMOHHON H3MEHUYUBOCTH

6.5 HacnencrBenHas, WM  TIEHOTMIIMYECKAs, H3MEHUMBOCTh. KoMOuHaTHBHAA
U3MEHYMBOCTh. Meio3 ¥ TOJOBOM TPOIECC - OCHOBAa KOMOWHATHBHOU
M3MEHYMBOCTH. MyTarmoHHass u3MeHYUBOCTh. Kiaccudukamus MyTanuii: TeHHBIC
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTanuii. MyTareHHbIe (haKTOPBHI.
3aK0oH TOMOJIOTHYECKUX PSJIOB B HacheAcTBeHHOM n3MeHunBoctu H.M. BaBuiosa

6.6 ['enetuka yenoBeka. Kapuorumn vemnoBeka. OCHOBHBIC METOJIBI TEHETUKHU YETIOBEKA:
TeHeaIOTUYECKUH, OJIM3HEIIOBBIH, IIUTOT€HETUYECKU, OMOXMMUYCCKUH,
MOJIEKYJISPHO-T€HETUUECKHI. CoBpeMeHHOE omnpeneneHne TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHKCII€ C MOMOUIBIO
[TI[P-ananu3a. HacnencTtBenHbie 3a00JIeBaHuUS YE€TTOBEKA: TeHHbIE 001€3HU, O0JIE3HH
C  HACJEICTBEHHOW  TPEIpaClONIOKEHHOCTBIO,  XPOMOCOMHBIE  OOJIe3HH.
ComMarnueckne W TeHepaTHuBHBIE MyTaluu. [IpuHIHMBI 310poBOTO 00pasza KU3HH,
JTUATHOCTHKHU, TPO(QUIAKTUKA M JICUEHUS TeHETHYeCKHX Oone3Hei. Menuko-
TEHETUYECKOE KOHCYJBTHPOBAHHWE. 3HAYCHHE MEAUIIMHCKOM TEHETHKA B
MPEIOTBPALICHUH U JICUSHUU TeHETUYECKIX 3a00JIeBaHUI YeTOBeKa

7 Cenexuus opraau3mMoB. OCHOBBI OMOTEXHOJIOTUI

7.1 Cenekiusi Kak HayKa U MPOIECC. 3apOXkKICHUE CEJICKIIMU U JOMECTUKAIUsA. YUYeHHE
H./. BaBumoBa o 1ieHTpax MpOUCXOXKISHUS U MHOTOOOpa3Hsi KyJIbTYpPHBIX PAaCTCHHM.
LleHTpbl NPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoJIa, ITaMM

7.2 CoBpeMeHHBIE METOJbl CeJEeKIMU. MacCoBbIi M WHAMBHUIYAIbHBI OTOOPHI B
CEeNeKIIMM pPAacTeHWil M >KUBOTHBIX. OIeHKa OJKcTepbepa. bim3koponcTBeHHOE
ckpemBanue - HHOpuamHTr. Yucras nuHUsS. CKpemuBaHHE YUCTBIX JIMHUM.

['eteposuc, wnu rubpunHas cuina. HepoacTBeHHOE CKpelllMBaHUE - AyTOPHJIMHT.
Otnanennas ruOpuan3anms 1 ee ycrnexu. VIckyccTBeHHbII MyTareHe3 U MoJly4eHue
MOJIMIUIOUAOB. JJOCTHKEHUS CeNeKIMN PaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3 buoTtexHoOrUs Kak oTpacib NIpOM3BOACTBA. ['€HHas MH)KEeHepHsl. DTalbl CO31aHus
pexomOuHantHoit JIHK u TpaHcrenHbix opranu3moB. KierouHas WH)XEHEpus.
Knerounsle KynpTypbl. MUKpOKIIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KioHnpoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHM3MOB. OKOJIOTUYECKUE H
strueckue npobdsuemsl. 'MO - reHeTnyecky MOAU(UIIMPOBAHHBIE OPraHU3MBI

Tabnuua 16.2

[TpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON IporpamMmsr 11 Kimacca

Kon [IpoBepsieMbie IpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON TPOrpaMMBbl CPETHETO 001IeTr0 00pa30BaHUs
pe3ynbrarta

1 ChopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHU B CUCTEME HAyYHOT'O




3HAHUSl €CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU COBPEMEHHOH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa U HaAyYHOI'O MUPOBO33PEHMSI; O BKIIALE POCCUNCKUX
U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIEHON
IPAMOTHOCTH Y€JIOBEKA Ui PELICHUS )KU3HEHHBIX 3a1a4

YMeHue pacKkpbIBaTh cojiepKaHre OMOIOrMYECKUX TEPMUHOB U MTOHITUI: BU],
HOIYJISIIMSL, TeHO(OH, IBOIONMS, IBUKYILIUE CUIIBI ((haKTOPbI) SBOIIOLHH,
OpUCHOCOOJICHHOCTh  OPraHUM3MOB,  BHMJ000pa3oBaHME, 3KOJIOIMYECKHE
(dakTopbl, SKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTBI, PEAYyLEHTHI, LENU
NUTaHUs, SKOJIOTHYECcKas MUpaMuia, buoreoreHos, 6nocdepa

YMenue wuznaratb OHOJOTHYECKHE TEOpUM (dBOMOLMOHHAS Teopus Y.
llapBI/IHa, CUHTCTHUYCCKAsA TCOpUA 3BOJ'IIOHI/II/I), 3aKOHBI U 3aKOHOMCPHOCTHU
(3apoapiteBoro cxoactea K.M. bapa, uepeoBaHus riaBHBIX HAPaBICHUH U
nyteit sBommroruu A.H. CeBepiioBa, yuenus o 6uochepe B.U. Bepuanckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CUCTEMaM

YMeHue BiIaeTh METOAaMH Hay9YHOTO TIO3HAHUS B OMONIOTHY (HAOII0ICHHE U
OIMCaHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUI; OpraHu3alys U IpoBeeHHe
OMOJIOTUYECKOTO JIKCIEPUMEHTA, BBIIBMKCHHE THIIOTE3bl; BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIeAyEeMbIMHU BETMUUHAMU, 0ObSICHEHNE MOTYYEHHBIX
pe3yJabTaTOB, HMCIOJIb30BAHHBIX HAYYHBIX TOHSTHI, TEOPUH M 3aKOHOB;
yYMEHHE JIeaTh BHIBO/Ib HA OCHOBAHUH MOJYUYEHHBIX Pe3yIbTaTOB)

VYMeHue BBIACHATh CYIIECTBEHHbIC NPU3HAKH CTPOCHUS OHOJOTHYECKUX
O00BEKTOB: BHUOB, MOIYJISIHNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OHMOTEOIICHO30B M DIKOCHUCTEM; OCOOCHHOCTH TPOIIECCOB HACIIEICTBCHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO orbopa, BU000pa30BaHus,
NPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHUCTBUS JKOJOTHYECKUX (aKTOPOB Ha
OpraHu3MBbl, II€peHOCa BEIIECTB M TIOTOKA DJHEPrUM B SKOCHUCTEMAX,
AQHTPOIIOTEHHBIX U3MEHEHUH B DKOCHCTEMAaxX CBOCH MECTHOCTH, KPYrOBOPOTa
BEIIECTB U OMOTCOXUMUYECKHX ITUKIIOB B Onocdepe

YMeHne NpUMEHATh MOJyuYeHHBIE 3HAHUS I OOBSCHEHHs OMOJIOTHYECKUX
IPOLECCOB M SIBICHHUH, U1 HPHUHATHS TNPAKTUYECKUX PELICHUH B
IIOBCETHEBHOM JKU3HU B LIEJIAX 0OecredeHus: 0€301acHOCTU CBOETO 3/10pOBbs
U 3JI0POBbsI OKPY>KaIOIIUX JIt0JIeH, COOJI0IEHHsT HOPM IPaMOTHOT'O TIOBEJICHUS
B OKpYyXamolIlled MNpUpOAHONW cpeAe; MNOHMMAaHHE HEOOXOAMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTHMHU sl palMOHAJILHOTO
IIPUPOJOTIOIB30BAHNS

YMmenune peuiaThb 3JICMCHTAPHBIC OMOJIOTYECKHE 3aga4u, COCTAaBIATh CXCEMbI
MEPCHOCA BCHICCTB U S9HEPIUU B SKOCUCTCMAX (I_Iel'II/I HI/ITaHI/IH)

YMeHue BBINOMHATH Ja0OpaTOpHbIE U INpakTHUECKue paboThbl, COONIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U JIabopaTOPHBIM 000pyAOBaHUEM

YMeHue KpUTHYECKH OIEHHBaThb W MHTEPHPETUPOBATH HH(POPMAIIIIO
OMOJIOTHYECKOTO COJIepKAaHUs, BKJIIOYAIOUIYIO IICEBAOHAYYHbIE 3HAHUS U3
paznuuHbiX  ucTouyHUKOB (CMMU, HaydHO-HOMYJSIpHBIE  MaTepHabl);
paccMaTpuBaTh IJI00ANbHBIE HKOJOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH,
(GbopMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITHIO
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YMeHne co3/1aBaTh COOCTBEHHBIC IHCHbMEHHBIE W YCTHBIE COOOIICHWS,




0000mass OMOJNOTHYECKYI0 HWH(MOPMAIMI0O W3 HECKOJIbKUX HWCTOYHHKOB,
PaMOTHO MCIIOJIb30BaTh MOHITUHHBIN ammapar OHOJIOTUH

Tabauua 16.3

[IpoBepsiemble anemenThI cofepxanus (11 kiacc)

Kon

[TpoBepsieMblil AIEMEHT COJIEPHKAHUS

DBOJIIONMOHHAS OMOJIOT U

1.1

DBOJIIONIMOHHASL TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuperenncTBa 3Bomonuu. [laneonronornueckre: mocue10BaTeIbHOCTD HOSABICHHS
BUJIOB B MAJICOHTOJIOTUIECKOM JICTOTIHCH, NIePEXOIHbIC bopMmBI.
buoreorpaduueckue: cxoAacTBo u paznuuue GayH u GIOp MATEPUKOB M OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOJICTBA W Pa3iM4us HSMOPHOHOB  pa3HBIX  BHIIOB
MO3BOHOYHBIX. CpaBHUTENHLHO-aHATOMHYECKHUE: TOMOJIOTHYHBIC, aHAJOTHYHEIC,
pPYIMMEHTapHBIC OpPTaHbl, aTaBU3MbBI. MOJEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHH3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH Yy BCeX
OpPraHu3MOB

1.2

OpomonmonHas teopus Y. Jlapsuna. IIpeanocbulki BOSHUKHOBEHUS JapBHHU3MA.
JIBM>KyIIMe CHIIBI SBOJIIONUH BUIOB 0 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeJeNeHHas H3MEHYUBOCTh, Oopbba 3a
CyILIIECTBOBaHHE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Teopus »HBomonuu  (CTD) W OCHOBHBIE €€  TOJOXKEHUS.
MuxkposBosmtorus. [lomynsanus Kak eIMHUIA BUAA U YBOJIOLNUN

1.4

JBwxymue cuibl (pakTopbl) 3BOIIOLUU BUIOB B pUpoae. MyTallMOHHBIH mporecc
A KOMOMHATHBHAS H3MEHYHUBOCTE. HOHYJIHIII/IOHHBIG BOJIHBI H )Ipeﬁ(b T'CHOB.
W3onauus un murpanus. EcrecTBeHHbIH 0TOOD - HanpaBiAtoMmUi (GaKkTop SBOJIIOLUH.
®opMBbI €CTECTBEHHOI'O 0TOOpA.

[IpucrnocobaeHHOCTh ~ OPraHM3MOB  Kak  pe3yibTaT 3Boitouuu. I[Ipumepst
IPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(}o3bl U UIUOAJaTALIUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (POpPMBI BHI000pa30BaHMUSL:
reorpapuueckoe, 3K0JI0rH4ecKoe

1.5

Makpossomtonns.  DPOpMBI  HBOJIOLUU: ¢unernyeckas,  JAUBEpPreHTHas,
KOHBEpreHTHasl, napasiensHas. HeoOpaTtuMocTs 3BOTIONHUN

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJIe

2.1

I[OHay‘-IHBIC MNpEaACTaBJICHUA O 3apOXJACHUH  KHU3HH. HaquHe THUIIOTC3bI
BO3HUKHOBEHHUS KH3HM Ha 3emye: abuoreHe3 H MmaHcrepMmus. XHUMHYECKas
OBOJIFOIIUA. 3KCH€pI/IMeHTaJIBHO€ MOATBCPKIACHUC XUMHYECKOM SBOJIOUH.
Havanpabie aTambel Ouosnormyeckod sposronmu. ['umoreza PHK-mupa. Ilepswie
KJIICTKHU U UX 3BOJIFOIUA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emie mo spam u nepuojgaM. Karapxeil. Apxelickas u
mporepo3oiickast 3pel. [lameosoiickas 2pa W ee TEepHOoIbl: KEeMOPHUHCKHA,
OPJIOBUKCKHW, CWIYPUWCKHW, JICBOHCKHH, KAMEHHOYTOJbHBIA, TMEPMCKHIl.
Me3so3olickas 3pa 1 €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, METOBOM.




Kaiino3oiickas 3pa 1 ee nmepuojpl: NajleoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.
XapakTepucTuka KiuMaTa M TeOJOTMYecKHX IpoueccoB. (OCHOBHBIE ATalbl
HBOJIIOIMMA PACTUTEIILHOTO W KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUNl Hu
KUBOTHBIX. [T0siBNIeHHE, paclBeT U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB
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Cucrema OpraHu4eCKoro Mupa KakK OTpPaXXCHUC  DBOJIIOIHUH. OcHOBHBIC
CUCTEMATUUYCCKHE I'PYIIIILI OPraHnu3MOB

2.4

OBojIOIUS YelloBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTue mpeacTaBiIeHHl O
IIPOMCXOXKICHUN 4eloBeKa. Meroabl u3ydeHus aHTpomnoreHesa. CxoncrBa H
pasnuyuus YesloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeI0BeKa.
JBwxymue cunbl (pakTopsl) aHTpororeHesa. HacneacTBeHHass M3MEHUYHMBOCTh U
€CTeCTBeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHHUE OPYIUN Tpyaa,
MBIIIICHUE, PEYb

2.5

OCHOBHLIG CTalun W BCTBU JOBOJJIIOIINU YCJIIOBCKA: aBCTpaJIOHI/ITeKI/I, qCHOBCK
yMenbid, YenoBek mnpsaMmoxomsuuid, YenoBek HeaHAEpTaNbCKUH, YemoBek
pa3yMmHbIif. Haxoaku MCKOmaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHMA, 001aCTh
pacrpocTpaHeHusi, 00beM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY M

2.6

Yenoseueckrne packl. OCHOBHBIC OOJIBIIME PACHl: €BPOINEOWAHAS (EBpa3HiicKas),
HErpo-aBCTPaJIOU(HAs (3xBaTOpHAaNbHA), MOHTI'OJIOUTHAS (a3matcko-
amepukaHckas). YepTbl MpucrocoOIEHHOCTH MpeCTaBUTeNeH YeI0BEYECKUX pac K
YCJIOBUSM CyIIeCTBOBaHUsA. EqMHCTBO uenoBeueckux pac. Kpuruka pacuzma

OpraHusMbl 1 OKpy’Karolias cpea

3.1

OKoJorusl Kak Hayka. 3ajaud M paslienbl 3KOJOTMU. MeToabl 3KOJOTHYECKUX
UCCIIEIOBaHMUM. DKOJIOTHYecKoe MHUpOBO33peHue. Cpeapl OOMTaHHsS OpPraHU3MOB:
BOJ[HAs, HA3€MHO-BO3IyIIIHAs, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs

3.2

Oxonornueckue  ¢akrtopsl.  Knaccudukamuss — 2KOJIOTHYECKUX  (DAKTOPOB:
abnoTuveckre, OMOTHYECKHE M aHTPONOreHHbIe. JleHCTBHME DKOJOTHYECKUX
(haKkTOpOB HA OPraHU3MBI
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AbGuotnyeckue (QakTophl: CBET, TeMIlepaTypa, BIQXKHOCTb. DOTONEpPUOAU3M.
[Ipucnocobnennss  opraHu3sMOB K  JCWCTBUIO  aOMOTHYECKUX  (PAKTOpPOB.
buonornueckne puTMbl

3.4

buotnueckune ¢dakTopel. Bumbl OHOTHUYECKMX B3aMMOJCUCTBHI: KOHKYPCHIIHSI,
XUINTHUYCCTBO, napasuTuim, MYTYyaJIu3M, KOMMCHCaAJIN3M (HaXHe6HI/I‘-I€CTBO,
KBapTUPAHTCTBO),  aMEHCAJIMW3M,  HEUTpaau3M.  3HadeHHe  OMOTHYECKUX
B3aMMOJICHCTBHI JJIs CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XAPaKTCPUCTHUKU TOITYJIALNH. OCHOBHBIC ITOKA3aTCIIN MOIMyJIAIruu:
YUCJICHHOCTh, INIOTHOCTH, POXAAEMOCTb, CMCPTHOCTH, IIPHUPOCT, MHUI'pALH.
I[I/IHaMI/IKa YUCJICHHOCTHU IOIMYJIAIINU U €€ PCryJIansa

COO6IIICCTB3. 1 3KOJIOTMYCCKUEC CUCTEMBI

Coo0mecTBO opraHu3MoB - OuoneHo3. CTpyKTypbl OuWoOleHO3a: BHUIOBas,
OpOCTpaHCTBEHHas, Tpoduyeckas (mumeBas). Buapl-momuHaHTbl. CBs3M B
OuoueHo3e




4.2

Dkonorudeckue cucreMsl (3kocuctemsl). [loHsTHE 00 3KOCHCTEME M OMOTEOLIEHO3E.
OyHKIMOHANBHBIE  KOMIIOHEHTBI ~ 3KOCHCTEMBI:  NPOAYIEHTHI, KOHCYMEHTHI,
penyteHTsl. KpyroBopoT BEMIECTB M IMOTOK DHEPTHM B dKOCHCTeMe. Tpodudeckue
(numieBble) ypoBHU 3KocucTeMbl. [IumieBsle nenu u cet. OCHOBHbIE MOKa3aTeNu
HKOCHCTEMBI: OHoMmacca, MPOAYKIUSA. OKOJOTMYECKHWE MUPaMUIbL: MPOIYKIUH,
YHUCICHHOCTH, Onomacchl. CBOMCTBa 3KOCHCTEM: YCTOHYMBOCTb, CaMOpETryJIsALus,
passurtue. Cykueccus

4.3

[TpuponHble 3K0CHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMa XBOMHOTO WIIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpOTIOTeHHBIC 9KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMsl.
Buonornueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak (Qakrtop ycrtoWumBocTH dKocucteM. CoxpaHeHwHe
OMOJIOrMYEeCcKOro pazHooOpasus Ha 3emie

4.4

VYuenne B.U. Bepuaackoro o 6uocdepe. ['panutisl, coctaB u cTpykTypa Ouochepsl.
’KuBoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OnOchepsl Kak TIOO0ATBHOM
9KOCHCTeMbl. JlMHaMuYeckoe paBHOBeCHME U oOpaTHas CBsi3b B Ouocdepe.
KpyroBopoThI BemecTB 1 OHOT€OXUMHUYECKHE IIUKITBI AJIEMEHTOB (YTIIepo/ia, a30Ta).
3oHanpHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoseuecTBO B Ouocdepe 3emin. AHTPONOTeHHBbIE W3MEHEHHS B Ouocdepe.
['moGasbHBIE PKOTOTHYECKUE TTPOOTIEMBI.

OcHOBa palMOHATIBHOTO YIIPABIICHHSI IPUPOJTHBIMU PECYPCAMH M MX UCTIOIb30BaHUE.
JlocTrKeHusI OMOJIOTHH U OXPaHa MPUPOIbI
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