Pabouasi nporpamMmma

yue0HOro npemera «buosiorus»

nuist obyuatoruxcst 10-11 kmaccos



depepanbHasa paboyas nporpamma no y4ye6Homy npeamety “"Buonorua"
(6a3oBbIN YyPOBEHb).

denepanbHas pabouas mporpamma 1o yuebHomy npeamety "buosnorus" (6a30Bblii ypoBeHb)
(mamee COOTBETCTBEHHO - TporpamMma 1Mo OWOJOTHH, OWOJIOTHS) BKJIIOYACT MOSCHUTEIHHYIO
3aIUCKY, CO/IepyKaHNe 00YUEHNUs, INIAHUPYEMbIE pe3yJIbTaThl OCBOCHHS MIPOrPaMMBbI 110 OUOJIOTHH.

[TosicHuTenpHass 3ammMcKa OTpakaeT oOIMMe MeIM W 33Jadyd  HM3yYeHHs OWOJIOTHH,
XapaKTePUCTUKY TCUXOJOTHUECKUX MPEANOCHUIOK K €€ M3yUYeHHUIO0 OOYydYarolUMUCS, MECTO B
CTPYKType y4eOHOro IIaHa, a TaKXke MOAXOAbl K OTOOpY COAEp)KaHWs, K OIPEISTICHHUIO
IJIAaHUPYEMBIX PE3YyJIbTaTOB.

Conepsxanne 00ydeHHUs paCKphIBAET COEPKAaTEIbHbIC JIMHUH, KOTOPBIE MPEIaratoTcs AJIs
00513aTeNTFHOTO U3YUYEHUS B KQXKIOM KJIacce Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

[Tnanupyembie pe3yiabTaThl OCBOCHUS MPOTPAMMBI 1O OMOJIOTHH BKJIFOYAIOT JTUYHOCTHEIE,
MeTamnpeaMETHbIE pe3ylbTaThl 3a BEeCh MEpHOJ OOyuYeHHs Ha YpOBHE CpeIHEero ooOIero
00pa3oBaHms, a TAKXKE MPEIMETHBIE JOCTHKEHUS 00YUaIOMIEroCs 3a KaXK/IbIi ro1 00yUeHHUS.

NMosicHuTenbHaa 3anucka.

ITpu pa3paboTke mporpamMmbl IO OHMOJIOTUM TEOPETHUYECKYIO OCHOBY Ui OIpENEICHUS
NOJIX0J0B K (OPMHUPOBAHMIO cojepx aHus YydyeOHoro mnpeamera "buonorus" cocraBuiu:
koHuentyaibHble nojgoxeHus OI'OC COO o B3auMo0OYCIIOBIEHHOCTH LENeH, COJepKaHUs,
pe3ynbTaToB 00y4eHHUs M TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOXKEHUS 00
O0IMMX LEeNIX M NPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBl CPEIHEro
obmero obpaszoBanus B Poccuiickoit Deneparuu, a TakKe MOJOKECHUS O CrielupuKe OMOJIOTHH,
€e 3HAYeHHMU B IO3HAHMU >KUBOH MPHUPOJBI M 00ECHEUEHHH CYLIECTBOBAHMS YeJIOBEYECKOIO
oOmiectBa. CoryiacHO Ha3BaHHBIM MOJIOXKEHHUSIM OIPEIEIeHbl OCHOBHbIE (QYHKIIUHU IPOTrPAMMBI 10
OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o 6MOJIOTHH JAET MPEICTABICHUE O IENsIX, 00 00IIel cTpaTteruu oOy4eHwUs,
BOCIIHUTAHUA U Pa3BUTHS OOydYaroIIUXcs cpeAcTBamu ydeOHoro mpenmera "buomorus",
orpeneNnseT 005f3aTeNbHOE MPEIMETHOE COJCp)KaHUe, €ro CTPYKTYpYy, paclpeieieHue Io
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeN0BATeNbHOCTh M3yUeHUs yueOHOro marepuana ¢
Y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKK 00pa30BaTelbHOrO Ipolecca,
BO3PACTHBIX OcoOeHHOcTel oOydaromuxcsi. B mporpaMMe mo OMONOTHH TaK)Ke YYHTHIBAIOTCS
Tpe6OBaHI/I$I K IUIAHUPYCMBIM JIMYHOCTHBIM, MCTAIIPCAMETHBIM W MNPCAMCTHBIM pPE3yJIbTaTaM
oOydeHus B (pOpMHPOBAHUM OCHOBHBIX BUJOB YUEOHO-TIO3HABATENHLHOM JAESITETbHOCTH/YIeOHBIX
JIeMCTBUI 00YYarOIIUXCs IO OCBOCHHIO COJIEPIKAHHS OMOIOTHIECKOTO 00pa30BaHMSL.

B nporpamme no 6uonoruu (10 - 11 knaccel, 6a30Bblii ypOBEHb) peayin30BaH MPHHLIUI
IPEEMCTBEHHOCTH B HW3y4eHMM Ouosiornu, Onaromapss dYeMmMy B HeMl mpocmaTpuBaercs
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHUS, LIEHHOCTHBIX OpUEHTAlMi  JIMYHOCTH, OSKOJOTMYECKOIO0  MBILIUICHHUS,
NpeACTaBIeHUH O 3A0pOBOM o0OOpa3e KHM3HM U OEpeXHbIM OTHOIIEHHEM K OKpY’Karolen
npupoaHoii cpene. [ToaToMy HapsIy ¢ U3ydeHHnEM 00IIeONOIOTHUECKUX TEOPHH, a TAK)KE 3HAHUN
O CTPOEHHUM >KHMBBIX CHCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIUX B HUX
IPOLIECCOB B IPOrpaMMe MO OMOJIOTHH yA€JI€HO BHUMAHUE UCTIOIb30BAHMIO MTOTYYEHHbBIX 3HAHUN
B TIOBCEJAHEBHOM KM3HM Ui PpEIICHUS MNPHUKIATHBIX 3ajad, B TOM 4YHCIe: MPOQUIAKTUKU
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEJUKO-TEHETHUYECKOI0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS 3KOJOIMYECKH 1eJIeCO00pa3HOro MOBEACHUS B OKpY’Kalolleld MPUPOAHON cpene,
aHaJIM3a BIMSHUS XO3AHWCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOJIHBIX U



UCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAIHONW HAIMPABICHHOCTH Y4eOHOTO
npeameta "buonorus" nmpoaMKTOBAaHO HEOOXOIMMOCTHIO OOSCIIEYCHUSI YCIIOBUM JJISl PEIICHUS
OJTHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJBFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpasl MpeArnoIaraet
dbopmupoBaHue y OOYYAIONMIUXCS CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHUSM JTHUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOI'O MUPA.

[IporpamMma 1o OWOJIOTHUH SIBISIETCS OPUEHTHPOM JUISl COCTaBJIEHMSI pabOUYMX MPOrpaMM,
aBTOPBI KOTOPBIX MOTYT ITPEJIOKUTH CBOM BApUAHT MOCIEA0BATEILHOCTH U3YUEHUS U CTPYKTYPBI
ydueOHOro MaTepuaia, CBoe€ BUAeHHE MyTed GopmupoBanus y obywarommxcs 10 - 11 xmaccoB
NpPEIMETHBIX 3HAHUH, YMEHUH U CIOCOOOB Y4eOHOW NeATENIbHOCTH, a TaKKe METOIHMYECKUX
pelIeHnii 3a1a4 BOCIUTaHUs U Pa3BUTHUS CpeICTBaMU yueObHoro npeameta "buonorus".

buonorus Ha ypoBHe cpenHero ooOmero oOpa3oBaHMsS 3aHMMaeT BaxHoe Mecto. OH
oOecnieunBaeT (GopMUpOBaHHE y OOY4YaIOIIMXCS MPEICTaBICHUH O HaydyHOH KapTHHE MHpa,
pacuupsieT 1 000011aeT 3HaHUS 0 )KUBOM NMPUPOE, €€ OTIUUYUTENIBHBIX IPU3HAKAX - YPOBHEBOM
OpTraHW3allii W DBOJIIOLWHU, CO3/IaeT YCIOBHS JJIS: TIO3HAHWS 3aKOHOB YKHBOW TPHPOJIBL,
(opmMupoBaHusa (YHKLIMOHAIBHON I'pPaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M Oe3zomacHOro obpasa
KHN3HU, SKOJOTHYECKOI'O MBIIIIJICHUS, HIEHHOCTHOI'O OTHOIIICHUS K JKUBOM npupoac U YCJIOBEKY.

Bonbiioe 3HaueHre OMOIOTHSI UMEET TaKXKe /ISl PEIICHUs BOCIIUTATENIbHBIX U Pa3BUBAIOLINX
3a/7a4 cpenHero obmero oOpa3oBaHMs, coluamu3anuu obydaromuxcs. M3ydeHuwe Owmosoruu
obOecrieunBaeT yCIOBUA [UIsi (OPMUPOBAHUS HHTEIUIEKTYabHBIX, KOMMYHHKAIMOHHBIX U
UHGOPMALIMOHHBIX ~ HABBIKOB,  ACTETHUYECKOM  KYyJIbTYpbl, CHOCOOCTBYET  HMHTErpaluu
OMOJIOTMYECKNX 3HAHUI C MPEACTABICHUSMU M3 JIPYTUX Y4YEOHBIX MPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble monoxeHus: 0 NpeJHa3HAaYeHUHU yueOHOro mpeamMera
"buonorus" cocTaBUIM OCHOBY ISl ONIPEIETICHH MTOIX0A0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO
COJIepKaHus, TIPEICTABICHHOTO B TIPOTpaMMe 110 OUOJIOTHH.

OTt60p comepkanus ydueOHoro mpenmera "buonorus" Ha 6a30BOM YpOBHE OCYIIECTBIICH C
HNO3UIMI KyJIBTYpOCOOOPA3HOIoO MO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUECs TOJIAKHBI
OCBOUTH 3HAHHS W YMEHHS, 3HaYUMbIe s (opMHUpoBaHUS OOILIEH KyIbTYpbl, OMPEICISIONINe
MOBEJICHUE YEJIOBEKa B OKPYIKAIOIICH MPUPOIHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOMN
KU3HU W TIPaKTU4eCKoW nestenbHOCTH. Ocoboe MecTo B ITOM CHUCTEME 3HAHUN 3aHUMAlOT
AJIEMEHTHI COJIEP)KaHMS, KOTOPBIE CIIy»aT OCHOBOM st (popMUpOBaHUSI TPEACTABICHUN O
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTMHE MHUpPA U LIEHHOCTHBIX OPHEHTALMSAX JHUYHOCTH,
CMOCOOCTBYIOIIMNX TYMaHHU3AIIMN OMOJIOTHUYECKOTO 00pa30BaHuUs.

CTpyKTypHpoBaHHE coOJiepKaHUs Y4eOHOro Marepuana B IporpaMMe Mo OHOJOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENbHBIX OCOOEHHOCTSIX
YKUBOU PUPOJBL, O €€ YPOBHEBOW OPraHU3alliU U 3BOJIIOLMH. B COOTBETCTBUY C 3TUM B CTPYKTYypE
ydyebHoro npeamera "buonorua" BblIENEHBI CIEIYIONIME COAEpKaTelbHble TUHUM: "buonorus
Kak Hayka. MeToasl HayyHoro mosHanus", "Knerka kak O6uonornueckas cucrema, "Opranuszm
Kak Omorormueckas cucrema', "CucremMa U MHOrooOpasmue opraHmdeckoro mMupa", "DBomonus
KUBOU Npupoab!l”, "IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH".

[ens wu3ydenus ydyeOHoro mpenmera "buonorus" Ha 06a30BOM ypOBHE - OBJIAJCHHUE
00y4JarmMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBFHOW OpraHU3allii >KUBBIX CHCTEM
pa3HOTO paHra U MPUOOPETCHUE YMEHUI HCITOJIB30BATh 3TH 3HAHUS IS TPAMOTHBIX JIEHCTBUH B
OTHOIIEHUU O0BEKTOB KUBOW MPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TPOOIIEM.

HocTtmwkenune nenu uzydeHus ydeOHoro mpeamera "buomorus" nHa 06a30BOM ypoBHE
o0ecrieuynBacTCsl PEIICHUEM CIICIYIOIINX 3a/1a4:



OCBOCHHE 00YYaIOIIUMKCS CUCTEMBI 3HAHUH 0 OMOJIOTHYECKUX TEOPHSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXalluX OCHOBOM g  (opMUpOBaHUS
IIPEACTABICHUM O €CTECTBEHHO-HAy4YHOM KAapTHHE MHUpa, O METOJaX Hay4YHOro ITO3HAHWI,
CTPOEHUH, MHOTOOOpa3MM U OCOOEHHOCTSX MKHUBBIX CHCTEM pPAa3HOIO YpPOBHSI OpraHU3allNU,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOIOTHUH;

¢dbopMupoBaHHE y OO0YyYarOIIMXCS IO3HABATENbHBIX, MHTEJUIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSIX pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISIIOB,
HJIeH ¥ TIOJIXO/I0B K M3yYEHHMIO )KUBBIX CHCTEM PA3HOI'O YPOBHS OpraHU3allNy;

CTaHOBJIEHHE Y 00yUaroIMXCsi 0011el KyJIbTYphl, PyHKIIMOHAIBHON IPaMOTHOCTH, pa3BUTHE
yMEHHUH OOBSACHATH U OLIEHWBATH SIBJICHUS OKPYKAIOIIET0 MUPA KUBOW MPUPOJbl HA OCHOBAHUU
3HAHU U OMBITA, MOJYYEHHBIX ITPU U3YYEHUH OMOJIOTHUH;

dbopmupoBaHre y OOyYaromuXcsi YMEHHH WITIOCTPUPOBATh 3HAYEHHWE OMOJIOTHYECKUX
3HAaHUW B TNPAKTHUYECKOM JAEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIULMHCKUX
TEXHOJIOTHI 1 arpoOHOTEXHOJIOTH;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHMS YEIIOBEKOM >XHBOW MPUPOIBI,
He00X0IuMOCTH OEpeKHOTO OTHOUIEHMSI K HEH, COOJIIO/IEHUS] STUUECKMX HOPM IpU MPOBEACHUN
OMOJIOTHYECKHUX HCCIIEIOBAHUM;

OCO3HaHUE ILIEHHOCTH OMOJOrMYECKMX 3HAHWM JJi MOBBIIMICHHUS YPOBHS SKOJIOIMUYECKOMN
KYJIBTYpPBI, 151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE NPUOOPETEHHBIX 3HAHUM U yMEHMH B IMOBCEJIHEBHOM >KM3HHM JUIsI OLEHKU
MOCTIEACTBUI CBOEH NEATENHbHOCTH IO OTHOIIEHUIO K OKpYXKAlollel cpene, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHUE U COOJIIOICHHE MEP MTPOPUITAKTUKH 3a00JI€BaAHHIA.

B cucteme cpeanero obiiero oopasoBanus yueOHbli npeamet "buonorus", usyyaemslii Ha
0a30BOM ypOBHE, SIBJISIETCSA 00s3aTeNIbHBIM Y4€OHBIM NIPEAMETOM.

Oo011ee uncIo 4acoB, peKOMEHA0OBAHHBIX IS U3ydeHus ouonorun - 68 yacos: B 10 kmacce -
34 gacog (1 gac B Hexeno), B 11 knacce - 34 yacos (1 yac B Heeno).

CopepxaHue obyyeHus B 10 knacce.
Tema 1. buonorus xak Hayka.

buonorus kak Hayka. CBsizb OuMOJIOrMHM C OOLIECTBEHHBIMU, TEXHMYECKUMU WM APYTUMU
€CTeCTBEHHBIMH HayKamu, (uiocodueit, 3THKOH, 3CTeTUKOM M mpaBoM. Posib Ouonoruu B
(hopMHUpOBaHUM COBPEMEHHOIN HayYHON KapTHHBI MUpa. Cructema OMOJIIOTMYECKUX HAYK.

MeTo/p1 TO3HAHUS KUBOW MPHUPOABI (HAOMIOACHHE, YKCIIEPUMEHT, ONMHUCaHue, U3MEPEHHE,
KJaccuukanus, MoJeIMPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JeMoHncTpanuu:
[Toptpetsr: Y. apsun, I'. Mennens, H.K. Konbuos, /. Yorcon u ®@. Kpuxk.
TaOnuubl v cxeMmsbl: "MeTo/ bl TO3HAHUS KUBOM MPUPOBI".

JlaGopaTopHbIe U TIpaKTHIECKHE paOOTHI:



[Tpaktuyeckas pabora N 1. "Mcrnonp3oBaHHE pa3iMyHBIX METOAOB NpPU H3YYECHUHU
OMOJIOrNYECKUX 0OBEKTOB".

Tema 2. JKuBble CHCTEMBI U HX OopraHu3anuys.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeAMET U3yueHust 0noaoruu. OTIndme )KUBbIX CHCTEM
OT HEOPraHUYECKOHN MPUPOJIBL.

CpoiictBa OwmocucteM H HX pazHooOpaswe. YPOBHH OpraHU3aUM OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OpPraHU3MEHHBIM,  MONYIALHOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOreo1eHOTHYECKH i), OrnochepHBbIil.

JleMoHCcTpanyu:

Tabnuuel u cxembl: "OCHOBHBIE NpHU3HAKW >KU3HU', "YPOBHM OpraHu3aluu >KUBOU
pUpoabI".

Oo6opynoBanue: monaens mosekybl JJTHK.
Tema 3. XMU4ECKU COCTaB U CTPOEHHUE KIIETKH.

XHAMHMYECKUHN COCTaB KJIETKU. XUMHUYECKHE JJIEMEHTBI: MAaKPOAJIEMEHTBI, MUKPOJJIEMEHTBHI.
Bogna u MuHepanbHbIE BEILIECTBA.

OyHKIMM BOJIBI M MUHEPAJIBHBIX BEHICCTB B KieTke. [lojiepkaHne OCMOTHYECKOTO
OasaHca.

benku. CocTaB u ctpoeHue 6eKoB. AMUHOKHUCIIOTHI - MOHOMEPHI O6enkoB. Hezamenumeie u
3aMEHUMbIEC aMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI OSIIKOBOM MOJICKYJIBI
(mepBUYHas1, BTOpUYHAsl, TPETUYHAs U YETBEPTUUHAS CTPYKTypa). XUMHUECKHUE CBOMCTBA OEIIKOB.
buonornueckue pyHKIUN OEIKOB.

®epMeHThl - Ouonoruueckue karanuzaTopbl. CTtpoeHue (epMmMeHTa: aKTHUBHBIA LEHTP,
cyocrpatHas  crneuuduuHoct. Kodepmentsl. Burtamunbl.  Otiauuus  gepMeHTOB  OT
HEOPraHUYECKUX KaTaJln3aTOPOB.

YrneBojabl: MOHOCaxapuabl (TJII0K03a, pubo3a u ae30Kkcuprbo3a), nucaxapuibl (caxaposa,
JaKTo3a) M IoJIcaxapuibl (Kpaxmal, IJIMKOTeH, LeJUIoao3a). buomorndyeckue QyHkuuu
YTJIEBOJIOB.

Jlununapr:  Tpurnuuepuasl, ¢Gocoaunuapl, crepouabl. ['uapoduibHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkunu aunuaoB. CpaBHEHUE YTIIIEBOAOB, OEIKOB M JIMIHIOB Kak
UCTOYHUKOB SHEPIUH.

Hyxneunosbie kucnorel: JJHK n PHK. Hykieotnabsl - MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢yuxuun JJHK. Crpoenne u ¢ynkunu PHK. Buasr PHK. AT®: crpoenue u

(GyHKIMH.

[MuTonorus - Hayka o kieTke. Kiierounas Teopust - mpuMep B3auMoielcTBUS Hiel U (pakToB
B Hay4YHOM IT03HAHUHU. MeTObl U3yUEHHUs KIIETKU.

Knetka kak nemnoctHas >kuBasi cucrema. OO0mmuye Npu3Hakyu KIETOK: 3aMKHYTasl Hapy’KHas
memOpaHna, monekynsl JIHK kak renetuueckuil anmapat, cucteMa CUHTe3a Oeska.

Tunsl KJIETOK: J3yKapuoTHYecKas U mpokapuoTudeckas. OcCOOEHHOCTH CTpPOEHUs



npokapuoTudeckoi kineTku. Kinerounas crenka Oakrepuii. CTpoeHHE yKapuOTHUYECKON KIIETKH.
OcCHOBHBIE OTINYHUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK - KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, MX (YHKIHH.
[Inazmatuueckass memOpaHa, ee cBoiicTBa W (¢yHkiuM. lluTomnmasMa W ee OpraHOW[BI.
OnnomemOpanuble opranousl kietku: JIIC, anmapat I'onbmku, nu3ocomsl. [lonyaBTOHOMHBIE
OpraHouAbI KIIETKW: MUTOXOHAPUHA, IJIACTUABI. HpOI/ICXO)K)IeHI/Ie MI/ITOXOH}IpI/II\/’I " Imj1acCtTuna. BI/I)II)I
wiactu. HemeMOpaHHbIE OpraHOMABI KJIETKHU: PUOOCOMBI, KJIETOYHBIH LIEHTpP, LEHTPHOIH,
PECHHUYKHU, KTYTUKH. CDYHKIII/II/I OpTraHONAI0B KJICTKH. Bxirouenmus.

SAnpo - perynatopHbslii HeHTp kieTku. CTpoeHue sjpa: aaepHas 000J104Ka, KapruoIuia3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.
JleMoHCTpauu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. Illneiinen, P. Bupxos, Jx. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinn, K.M. bap.

Huarpammbl:  "PacnpeneneHue XMMHYECKHMX 3JIEMEHTOB B HEXHBOM  mpupone",
"PacnipeneneHne XMMHYECKUX JIEMEHTOB B )KUBOW TIpUpoe".

Tabnuuer u cxemsl: "llepuognueckas tadnuiia XuMudeckux siemeHToB", "CTpoeHue
MouiekyJbl Bobl", "buocunaTte3 Oenka", "Crpoenue monekynsl 6enka", "Ctpoenue depmenTa',
"Hyxneunosble kuciotsl. JJHK", "Crpoenne monexynsr AT®", "CrpoeHue 3ykapuoTHYECKOU
kietku", "Crpoenue >xuBoTHOM kietku", "Crpoenue pacturenbHoi kietku", "CrpoeHue
npokapuotnyeckoit kietku", "Crpoenue sapa kinetku", "Yraesonsl", "JIunuasr".

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHME [Jisi TMPOBEACHHUS HAOIIOACHUM,
U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENBHBIX, KUBOTHBIX U OaKTEpHATbHBIX
KJIETOK.

JlabopatopHble U MPaKTUIECKHE PaOOTHI:

N3yyeHnne kaTaauTHUeCKON aKkTUBHOCTU (DEPMEHTOB (Ha MpUMEpPE aMuiIa3bl WM KaTajlasbl).

W3yuenune cTpoeHMs KIETOK PACTEHWH, >KMBOTHBIX M OakTepuil MOJ MHUKPOCKOIOM Ha
TFOTOBBIX MUKPOIIPENApaTax U UX ONUCAHUE.

Tema 4. KusHenesTeIpHOCTD KIETKH.

OOMeH BeliecTB, WK METa00IU3M. ACCUMUIIALUS (TUTACTUYECKUN 0OMEH) U TUCCUMUIISIUS
(oHepreTHyeckuii OOMEH) - JIBe CTOPOHBI E€IMHOro Iporecca merabonusma. Ponb 3akoHOB
COXpaHEeHHS BEIIECTB M SHEPTHH B TOHUMaHUH METa00IM3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOGHBIA U rerepoTpodHbid. Pons pepmeHTOB B 0OMeHe
BEIIECTB ¥ MPEBPAIIECHUH YHEPTHH B KIETKE.

@dorocunte3. CmetoBas u TeMmHOBas (a3l (GoTocuHTe3a. Peakuuu (doTocuHTE3A.
DddexkTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3A IJIs )KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3Upylolue OakTepuu. 3HAYeHHE XEMOCHHTE3a ISl JKM3HU Ha



3eMite.

DHepreTudeckuii oOMeH B KiieTke. Paciienienne BemecTs, BbACIEHUE U aKKyMYJIUPOBaHUE
SHEPTrUu B KJIETKE. DTambl JHEPreTHYecKoro oOmeHa. [nmkonm3. bpoxkeHHE W ero BHIBIL.
KucnopomgHoe okwucieHue, WM KieToyHoe abixaHue. OKuciauTenbHOoe (GochoprimpoBaHUe.
O PeKTUBHOCTH IHEPTrEeTHIECKOT0 0OMEHa.

Peakiun wmatpuunoro cunTeza. ['enermueckass wuHbpopmamus u JIHK. Peamuzamms
reHeTuYeckoil mHpopMmauu B kieTke. ['eHeTnueckuit KoJ U ero cBoiicTBa. TpaHckpummwus -
Matpuunblii cunte3 PHK. Tpancnsius - 6uocuntes 6enka. Dtanbl Tpanciasiuu. Konuposanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Hexknerounsie ¢popmsl xu3HM - BUpychl. Mctopust otkpeiTus BupycoB (/.M. ViBaHOBCKUiN).
OCOOEeHHOCTH CTPOCHMS M JKU3HEHHBIH UK BUpPYycoB. bakrepuodaru. bonesnu pacreHwit,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BuUpycamu. Bupyc ummyHnonedunura yenosexa (BUY) -
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M uHTerpasa. lIpodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00JI€BaHUM.

JleMoHcTpauuu:
IToptpetsr: H.K. Konsnos, JI.11. UBanosckuii, K.A. Tumupsses.

Tabnune! u cxemsl: "Tunbl nutanus", "Merabonuzm", "Mutoxonapus", "DHepreTHuecKui
obmen", "Xmnopomiact", "®otocunres", "Crpoenune JJHK", "Ctpoenne u GyHKIHMOHUpPOBAHUE
rera", "Cunre3 Oenka", "['enermueckuit xon", "Bupycsl", "bakrepuodaru", "Crpoenue u
xu3HeHHbl nuki Bupyca CIINa, 6akrepuodara", "Pennukanus JJHK".

Ob6opynoBanue: moaenu-anmaukanuud "Ynsoenue JJHK u Tpanckpunuusa", "buocunres
6enka", "Crpoenue kietku", Moaens ctpyktypsl JTHK.

Tema 5. PazaMHOXeHHE U HHAUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB.

Knerounslii 0uki, WM XU3HEHHBIM LUK KieTkd. MuTtepdaza u mwuros. Ilpoueccsl,
nporekaromue B uHTepdaze. Perummkauus - peakuus marpuuHoro cureza JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HAOOp - KapUOTHUIl. JMIIOWIHBIA U TalJIOUTHBIA XPOMOCOMHbBIE
HaOopel. XpomaTuel. Lluromornueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUIYAIbHOTO PAa3BUTHUS
OpPraHU3MOB.

Henenue kinerku - muto3. Craauu muto3sa. IIpoueccsl, mpoucxoasiire Ha pa3HbIX CTaAUsIX
MHUTO3a. bBUonornyeckum CMpICII MUTO3A.

[Tporpammupyemas rudesb KJIETKH - alloINTo3.

®opMbI pa3MHOKEHUSI OPTraHU3MOB: OECIIONIOE U T0JI0BOE. Bubl 0€Cronoro pa3MHOKEHHUS:
JiefieHHe HaJlBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOXkeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKIIUN.

ITonoBoe Pa3MHOKCHHUE, €0 OTIINYUA OT Oecr1o0ro.

Metiio3. Cramuu meiiosza. Ilpormeccsl, mpoucxojsinme Ha cTagusx Mmenosa. [loBegeHue
xpoMocoM B Meio3e. Kpoccunrosep. bruonornueckuii cMbIca M 3HaYEHUE MEH03a.

I'ameTorenes - mpouecc 00pa3oBaHUs IMOJIOBBIX KJIETOK y *KHMBOTHBIX. [I0JIOBBIE Kene3bl:
CEeMEHHUKU U sMuHUKU. OOpa3oBaHHE M pa3BUTHE IOJOBBIX KIETOK - TaMeT (CIepMaTO30H],



SMIIEKIIeTKa) - crepMaToreHe3 U ooreHe3. (OCOOCHHOCTH CTPOCHHUsS SUIEKIETOK H
criepmaro3onaoB. OmnoaorBopenue. [lapreHorenes.

WuauBrayanbHOE pa3BUTHE (OHTOT€HE3). OMOPHOHAIBHOE pa3BUTHE (AMOpHOTeHes3). DTarbl
SMOPHOHAIEHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHNE, TaCTPYJIIALUS, OPraHOTE€HE3.
[ToctaomOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE, HENpSIMOe
(mmuuHoYHOE). BrusHME cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIE BBHI3BIBATH
BPOJKJCHHBIE YPOJICTBA.

Poct n pPa3BUTHC paCTeHI/II\/’I. OnToreHes LOBETKOBOI'0 paCTCHHUA: CTPOCHUE CCMCHU, CTaIUU
Pa3sBUTHUA.

JleMoHCTpauu:

Tabnuubl 1 cxembl: "®opMbl pa3sMHOXKEHUsT opraHu3MoB", "JIBOWfHOE OIUIOOTBOPEHUE Y
LBETKOBBIX pacteHuil", "BereratuBHoe pasMHOxkeHHe pacteHuit”, "Jlenenue kierku 6akrepuit”,
"Crpoenne mnonoBbix kinerok", "Crpoenue xpomocomsl", "Knerouneni muxn", "Perumkanus
JIHK", "Muro3", "Meiio3", "IIpsimoe u HenpsiMoe pa3Butue'”, "['aMeTorenes y MIIEKOMUTAIOIINX
u yenoBeka', "OCHOBHEIC CTaAUN OHTOreHe3a".

OOopynoBaHue: MHUKpPOCKON, MuKpompenaparhl '"CrepMaTro30ouabl MIIEKOMHUTAIOMETO"

b
"Sitnexnerka muekonuTatoero”, "Kapuokrnnes B KJIeTKax KOpenika Jiyka', MarHuTHas MOJIeJb-
anmuukanus "Jlenenue knetku", moaens JJHK, monens meradasHoit XpoMOCOMBI.

JlabopatopHble 1 MPaKTUIECKHE PaOOTHI:

Ha6J'II-OZI€HI/IG MHUTO34a B KJICTKAX KOHYHUKA KopemKa J'IYKa Ha 'OTOBBIX MI/IKponpenapaTax.
N3yueHune cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTax.

Tema 6. HacrnencTBeHHOCTh U M3MEHYMBOCTH OPTAaHU3MOB.

IIpeamer u 3agaun reHetuku. Mcropus pasButus reHetuku. Ponp nuronoruun u
SMOPHOJIOTUY B CTAHOBJICHUM I'eHETUKU. BKiia poccuiickux U 3apyOexHbIX YUYEHBIX B pa3BUTHE
TeHEeTUKU. MeToabl TEeHEeTHKH (THOPUAONOTMYECKHH, LUTOTeHETUYECKUH, MOJIEKYJISPHO-
reHeTuyeckuit). OCHOBHbIE F€HETUYECKUE MOHATHS. ['eHeTnueckass CHUMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpeIIUBaHUM.

3aKOHOMEpPHOCTH  HACJIeIOBaHWsl  IPU3HAKOB, ycTaHoBieHHble [.  Mennenem.
MoHorubpuaHoe ckpeuBanyie. 3aKoH eJMHO00pa3us ruOpuI0B MepBoro nokojeHus. [Ipasuo
JOMUHUPOBaHMs. 3aKOH pacllelUIeHus Mpu3HakoB. ['mmnore3a uuctoTel ramer. IlomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpunHoe ckpeumMBaHue. 3aKOH  HE3aBUCUMOIO  HAcJ€OBAHHUS  NPU3HAKOB.
[{uToreHeTnueckue OCHOBBI AMTHMOPHUIHOIO CKpEIIMBaHMs. AHAIM3MPYIOLIEEe CKpeIlnBaHUE.
Hcnonp3oBaHne aHAIU3UPYIOIIEr0 CKPEIIUBAHUS sl OIPEAEICHHUs TeHOTHUIIA 0CO0U.

CI_ICHJ'ICHHOC HacCJICAOBAaHHUC TIPHU3HAKOB. PaGora T. MopraHa o CHCIUICHHOMY
HaCJICJOBAaHUIO I'CHOB. HapymeHI/Ie CHCTIJICHHA I'CHOB B PE3YJIBTATC KPOCCHUHT'OBEPA.

XpOMOCOMHaH TEOpHUA HACICACTBEHHOCTHU. I'eneTnueckue KapThl.

'enernka mona. XpoMOCOMHOE ONpeNeSIeHUE MoJia. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele U rereporamMeTHble OpraHu3Mbl. HacnenoBaHue NpU3HAKOB, CLEIJIEHHBIX C



ITIOJIOM.

N3menunBOCTh. BUBI N3MEHUMBOCTH: HEHACIIEICTBEHHAS M HAcIeACTBEHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON HM3MEHYHBOCTH.
Bapuanvionsslil psa v BapuanmoHHas kpusas. Hopma peakunn npusnaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON HU3MEHYHBOCTH.

HacnencrBennas, win TeHOTHIUYECKas, U3MEHUMBOCThL. KoMOMHATHBHAS M3MEHYUBOCTb.
Meiio3 u TONOBOM mpolecc - OCHOBAa KOMOWHATUBHOM W3MEHYMBOCTH. MyTallMOHHAs
M3MEHYNBOCTh. Kitaccudukammst MyTanuii: TE€HHBIE, XpPOMOCOMHBIE, T€HOMHBbIE. YacTtoTa u
NPUYUHBI MyTalil. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIIEJICTBEHHOU
m3menunBocty H.M. BaBuiona.

BHCH,Z[epHa}I HaCJICACTBECHHOCTb U U3MCHYHNBOCTD.

I'eneruka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TI'€HETHKH YeJIOBEKa:
TeHeaJOrnYecKiii, OJIM3HENOBbIN, IMTOT€HETUYECKHH, OHMOXMMUYECKHHA, MOJEKYJSPHO-
reHetudeckuii. COBpEMEHHOE OIPEJeICHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMpOBaHUe, B ToM uucie ¢ nomoiubto [1I[P-ananu3za. HacnenctBeHHble 3a0o0ieBaHUS
4yejoBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACIEICTBEHHOM IPeIpaclolOKEHHOCTBIO,
XpoMocoMHbIe Oose3Hu. CoMaTHueckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[IpuHuune! 310poBOro odpasa KU3HU, ATUArHOCTUKU, MPOPUIAKTUKYA U JIEYEHUS] T€HETUYECKUX
6one3Hell. MeauKO-reHeTHYecKoe KOHCYJIbTHPOBaHUE. 3HAUEHUE MEIAMLMHCKOM TE€HETHKH B
NPEIOTBPALICHUH U JIEUEHUU TeHETUUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JleMoHncTpauuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-
Pecosckuii, H.M. BaBuios.

Tabnuuel u cxembl: "MOHOrHOpUAHOE CKpELIMBAHUE U €r0 LIUTOT€HEeTHYecKash OCHOBa',
"3aKOH pacUIeIICHUs K €T0 IMTOreHeTHIeckast ocHoBa", "3akoH 4yucTOThl ramet", " lurudpunnoe
ckpemuBanue", "llutonoruueckue OCHOBbI  AUTrHOpugHOro ckpemmBanus', "Meiio3",
"B3aumopeiicTBue amienbHbIX TeHOB", "['eHeTHUecKkne KapThl paCTeHU, ’)KUBOTHBIX U YelIoBeKa',
"T'enetnka moma", "3aKOHOMEPHOCTH HacleAOBaHUs, cleruieHHoro ¢ mnosnoM", "Kapuorturbr
yenoBeka M OKUBOTHBIX', "Bumel usMmeHuuBoctu", "MoaudukalnvoHHas H3MEHUHUBOCTB',

"Hacnenosanue pesyc-daxrtopa", "I'enetrka rpymnm kposu", "MyTanroHHas ©3MEHYUBOCTB".

Ob6opynoBanue: Mojaenu-ammivkanun "MoHorubpuaHoe ckpemuBanue”, "Hemomnnoe
nomunupoBanue”, "JluruOpunnoe ckpemmuBanue”, "[lepekpect XpoMocoM", MHKPOCKOI U
Mukponpenapat "/Ipozoduna" (Hopma, MyTanuu (HOopMbl KpbUIEEB U OKPACKU Tena), repOapuii
"T"opox moceBHOI".

JlaGopaTopHble U MpakTHYECKHe pabOThI:

N3ydenue pe3ynbTaToB MOHOTUOPHUIHOTO U TUTMOPUIHOTO CKPEIMBAHUS Y IPO30(]HIIbI HA
TOTOBBIX MUKpOIIpENaparax.

N3ydyenne Moau(UKalMOHHON W3MEHUMBOCTH, IOCTPOCHHE BapHAllMOHHOTO psAa U
BAPUALIMOHHON KPHUBOM.

CocraBiicHHE U aHAIU3 POOOCIOBHEBIX YCJIIOBCKA.

Tema 7. CCHGKHI/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOIOTHH.



Cenexuus Kak HaykKa U IpolLecc. 3apoKIEHUE CEJIEKIMM U aomecTukauus. Yuenue H.M.
BaBwioBa 0 1eHTpax NPOMCXOXKIEHUS M MHOrooOpas3usi KyJbTYpHBIX pacTeHuil. LleHTpsl
IPOUCXOXKIECHUS JOMaIIHUX KUBOTHBIX. CopT, mopoja, ITamm.

CoBpeMeHHbBIE METOJbI CEeNEeKIMA. MacCOBBI M WHIWBHUIYATbHBIA OTOOPHI B CEJIEKIIMH
pacTeHuii u KUBOTHBIX. OlIEHKa 3KCTephepa. BIM3KOpOACTBEHHOE CKpelMBaHue - HHOPHUIMHT.
Uucras muans. CkpenmBaHne YUCTHIX TUHUHN. ['eTeposuc, wim rudbpuanas cuia. Hepoactsennoe
CKpemuBaHue - ayTOpuauHr. OTtmaneHHas ruOpugu3anvs W ee ychnexu. VICKyCCTBEHHBIN
MYyTareHe3 M TMOJIyYEHHUE TOJUIUIOUIOB. JIOCTHIKEHUSI CEJIEKIUH PACTEHUW, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTallbl CO3/aHus
pexombunantHo JIHK u Ttpancrenneix opranuzmoB. Kiietounas umxenepus. Kietounsle
KyJbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiioHrupoBaHue BbICOKONPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHe M 3THYeckue npodiembl. MO -
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpauuu:
IToptpetsr: H.W. BaBuiios, 1.B. Muuypum, I'./[. Kapneuenko, M.®. IBaHoB.

Tabmuubl u cxembl: Kapra "LIEHTpbI MPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYypHBIX
pactenuit”, "I[lopoasl nomamHux xuBOTHBIX", "CopTa KynbTypHbIX pacTeHuil”, "OtnaneHHas
rubpuamzanus”’, "Paborel akagemuka M.D. Hpanoma", "llomummomausa", "OOBEKTHI
o6uorexnonorun", "Knerounele KyabTypsl U KioHupoBaHue", "KoHCTpyupoBaHUE U IEpEHOC
T€HOB, XpOMOCOM".

O6opynoBaHue: MyJISKU IUIOIOB U KOPHEIUIOAOB JUKUX (POPM U KyJNbTYPHBIX COpPTOB
pacrenuii, repbapuii "CenbCKoX035iiCTBEeHHbIE pacTeHUs" .

JlaGopaTopHble U TPAKTUIECKUE PAOOTHI:

Okckypeust "OCHOBHBIE METOZBI M JOCTHIKEHHS CEIEeKIMU PAacCTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
X034HCTBO, JJA0OPATOPUIO arpOyHUBEPCUTETA WIM HAYYHOI'O LIEHTpa)".

119.7. CopepxxaHue ob6y4yeHus B 11 knacce.
1 yac B Henento, Bcero 34 yaca, U3 HUX 2 Yaca - pe3epBHOE BpeMs
Tewma 1. DBonmonOHHAs OUOIOTHS.

[IpeanochIku BOZBHUKHOBEHUS IBOJIFOITMOHHON TEOPUHU. IBOTIOIUOHHAS TEOPHUS U €€ MECTO
B Ouosorun. BriusHue 3BOMIONMOHHON TEOPUH HA pa3BUTUE OUOJIIOTHH U APYTUX HAYK.

CeugerenbcTBa 3BoIOLMH. [laleoHTOIOrNYECKNE: TIOCIE0BATEIBHOCTD MOSABICHHS BUIOB
B TaJCOHTOJOIMUYECKOW JIeTONUCH, nepexojHble (opmbl. buoreorpaduyeckue: cxoacTtBo u
paznuuue ¢ayH U Gaop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOrMYECKUE: CXOACTBA U Pa3IMuYUs SMOPHUOHOB DPA3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIEC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUECKUE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTEeH y BCEX OpraHU3MOB.



OpomonmonHass Tteopuss Y. JlapeuHa. Ilpeanoceliku BO3ZHMKHOBEHUS JlapBUHU3MA.
JIBukyliie Cuibl 3BOJMIOLMM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpHU
OTPaHUYEHHOCTH PECYpCoB, HEONpeeNeHHas H3MEHUYHMBOCTh, OOph0a 3a CyIlecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

CuHreTHuyeckas TCOPpH: 3BOJIIOLUN (CTB) 1 €€ OCHOBHBEIC ITOJIOXKCHUA.
MI/IKp03BOJ'H-OIII/I${. HOHYJ'ISII_[I/ISI KakK €AMHHUIAa BHIa 1 5BOJIFOLIHUH.

JBmwxymue cuibl ((akTopsl) BOJIOLUUN BUIOB B NpHpoje. MyTalMOHHBIN IMpolecc U
KOMOHMHaTHBHAsI ©3MEHYUBOCTD. [lomynsannoHHbie BOJTHBI U Apeld renoB. V30masmus 1 Murpanms.

EcrecTBeHHBII 0TOOD - HaNpaBIIAIOUINA PakTOp 3BOMIOIMUA. POPMBI €CTECTBEHHOT'0 0TOOpA.

[Tpucrmoco0aeHHOCTh OPTAHU3MOB KaK Pe3yJIbTaT ABOIONUU. [IpruMepbl Tprcoco0IeHH y
OpraHu3MoB. ApoMOp(O3bl U UANOAAATITAIIUH.

Bun u BumooOpaszoBanue. Kpurtepun Bupa. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpauueckoe, 3KOJIOrHYECKOE.

MaxkposBomonus. @opmbl 3BOJIOLUU: (pUmeTHYecKas, AUBEPreHTHas, KOHBEPIeHTHas,
napaniensHas. HeoOpaTumMocTh 3BONIOLNN.

[TpoucxoxaeHne oT HEeCIeUATN3UPOBAHHBIX MPEJIKOB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHas paaralus.

JleMoHCTpanuu:

IToprpersr: K. Jlunnen, JK.b. Jlamapk, Y. dapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkens, @. Mronnep, A.H. CeBepiios.

Tabnuupl 1 cxemsl: "Pa3Butne opranuueckoro Mmupa Ha 3emie", "3apo/bIy MO3BOHOYHBIX
#KUBOTHBIX", "Apxeonrtepukc", "®opmbl 60pbObI 3a cymecTBoBaHue", "EcrecTBeHHbIN 0TOOpP",
"MHuoroo0pa3zue coptoB pacteHuil", "MHoroobpaszue mnopos kuBoTHbIX", "Ilomymsiuu",
"MyTtammonHasi u3MeHuuBocTh", "Apomopdossr", "Mmnnoamantamuu", "OO6mas aereneparus'’,
" IIBrky1e cuiiel 3Bosronuu”, "Kapra-cxema mapuipyra myremectsus Y. lapsuna", "bopn0a 3a
cymectBoBanue", "llpucnocobiaenHocts opranuzmoB", "['eorpaduueckoe BumooOpazoBaHue",
"Dxonoruveckoe BUI000pazoBanue".

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pPa3JIMYHBIMU TUIIAMU OKPAcKH, HAOOp II0J0B U
ceMsiH, Koyutekuus "IIpumepsl 3alMTHBIX MPUCIIOCOOIEHUH Y )KUBOTHBIX", Moaenb "OCHOBHBIE
HanpasJieHus 3BoJouun", 00beMHast MoJienb "CTpoeHre TOJI0BHOTO MO3Ta O3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, Kosulekuus "@OpMBI COXPAaHHOCTH MCKOIIA€MBIX
p p pa, 1 P P

KUBOTHBIX U pacTeHui", mozenp ammiukanus "[lepekpect xpomocoM", BlaxHbIE IMpernapaThl
"Pa3zButne Hacekomoro", "Pa3Burue narymku", Mmukponpenapat "po3opuna" (Hopma, MyTanuu
(hOopMBbI KPBUIHEB M OKPACKH Tella).

JlaGopaTopHble U MpakTHYECKHe pabOThI:
CpaBHeHHE BUI0B IO MOP(OIOTHUECKOMY KPUTEPHIO.
Onucanue MpUCIOCOOIEHHOCTH OPraHU3Ma M €€ OTHOCUTEIBLHOIO XapaKTepa.

119.7.2. Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3eMIIe.



JloHay4dHbIE IpPEICTABICHUS O 3apOKICHUU XU3HU. HayyHble rumore3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMUYecKas 3BOJIONUS. AOHWOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUECKUX. DKCIEPUMEHTAIbHOE IOATBEPKACHIUE XUMUYECKON
sBosmonny. HauanbHble sTansl Ononornyeckoit asostonuu. ['unoreza PHK-mupa. ®opmuposanue
MeOpaHHBIX CTPYKTYpP M BO3HUKHOBEHHE NPOTOKJIETKHU. IlepBble KIETKM M HMX HBOJIOLHSL.
@opMHUpPOBAHNE OCHOBHBIX I'PYIIIT KUBBIX OPTaHU3MOB.

Pa3Butue xu3HM Ha 3emie o paM u nepuoaam. Karapxei. Apxeiickas u npoTepo3oickas
apsl. [laneo3oiickas spa u ee nepuoibl: KEMOPUNCKUNA, OPJOBUKCKUMN, CHITYpPUHCKHMA, IEBOHCKHIA,
KaMEHHOYTOJIBHBIH, IIEPMCKHU.

Me3so30¥ickas 3pa 1 €€ MepHoJIbl: TPUACOBBIN, FOPCKUIM, METOBOM.
KaitHo3oiickas spa 1 ee nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuka KJIMMaTa U TeosIoTHYecKuX mporeccoB. OCHOBHBIE 3Tallbl ABOJIOLUN
PacTUTENILHOTO M )KMBOTHOT'O MUpPa. ApoMop(03bl y pacTeHH 1 KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMHApaHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema opraHM4eckoro Mupa Kak OoTpakeHHe 3BOJOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

9BOJ’IIOI_II/I$I YCJIO0BCKaA. AHTpOHOJ'IOFI/IH KakK Hayka. Pa3zButue HpeI[CTaBJIeHI/Iﬁ 0
IMPOUCXOKACHHUU YCIIOBCKA. MeTonsr HN3YUYCHUSA aHTPOIIOTCHE3A. CXOI[CTBa " pas3inyus 4CJI0BCKa
1 )XUBOTHBIX. CHCTEMAaTHUYECKOE IMOJI0KCHUE YeIIOBEKA.

Jewxymme cuiabsl  (pakTtopel) aHTpomoreHeza. HacnenctBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPY/a, MBILUICHHE,
peub.

OCHOBHBIE CTaZMM W BETBU SBOJIIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, YEIOBEK YMEIbIH,
UYenosek mnpsamoxoasamuii, YenoBek HeaHIepTalbCckuid, YenoBek pasymuHbli. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHHUS, 00JACTh PacHpOCTpaHEHUsl, 00BEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

YenoBeueckue packl. OCHOBHbIE OOJbIINE PAChl: €BpONEeOuaHas (eBpasuiickas), HErpo-
aBCTpayionHasi  (dKBaTOpHWajibHAs), MOHTOJOWAHAs  (a3MaTCKO-aMepuKaHCKas).  YepTsl
pUCIOCOOTIEHHOCTH MIPEICTaBUTENEH YETOBEUECKUX pac K YCIOBHSIM CyIlecTBOBaHUs. ENMHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JleMoHcTpauyu:
[Toptpetsr: @. Penu, JI. Tlactep, A.W. Onapun, C. Mwmnep, I'. FOpu, Y. JlapBus.

Tabnunel u cxembl: "Bo3nukHoBenue ConHeuHOU cucTembl", "Pa3BuTHE OpraHHYECKOro
mupa", "PactutenpHas kietka', '"JKuotHas kierka", "lIpokapuoTuueckas kierka',
"CoBpeMeHHasl cuctemMa opraHudeckoro mupa', "CpaBHEHHE aHATOMHMUYECKHX YEPT CTPOCHMS
YeJIoBeKa M 4eloBeKOoOpas3HbIX 00e3bsiH", "OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
IPEIKOB COBpeMeHHOro uenoseka', "JlpeBneinmme monu", "Jpesnue mogu", "Ilepsbie
coBpemenHsble moau", "Uenoseueckue pacor'.

Ob6opynoBanue: Mynsku  "lIpoucxoxneHue uyenoBeka' (OIOCTBI  aBCTpAJIONUTEKa,
NUTEKAHTPONa, HeaHJepTalblla, KPOMAaHBOHIIA), CICTIKM WM M300paXeHHUs KaMEHHBIX OpYAHi
NEPBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEpPHI, pyOuia, ckpebdia), reoXpoHOJOoTHYecKas Ta0nuia,



kosuiek1us "dopMbl COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX U pacTEHUM".
JlaGopaTopHble U TPAKTUIECKHUE PAOOTHI:
N3y4eHne nckonaeMplX OCTaTKOB PAaCTEHUI U JKUBOTHBIX B KOJUIEKIIHSIX.

Okckypcust "DBoONMS OpraHndeckoro Mupa Ha 3emie" (B €CTeCTBEHHO-HAyUYHBIM WITU
KpaeBeAUECKUN My3€ei).

119.7.3. Tema 3. Opranu3mMsl U OKpyKaromiasi cpeja.

DKoJIOTHS Kak Hayka. 3aJadyd W pasfelibl JKOJOTHH. METOMbl SKOJIOTHYECKUX
UCCIIeIOBaHUA. DKOJOrMIECKOe MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKa.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJAHAs,  HA3eMHO-BO3JyIIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHAs.

Okonornueckue ¢aktopsl. Kiaccudukanus skojJoruueckux (akTopoB: aOMOTHUECKHE,
OHOTHYECKHE U aHTpOoNoreHHsble. JlelficTBHEe IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuornueckue  (QaxkTOpbl:  CBET, TeMIIeparypa, BIAKHOCTb.  DOTONEPUOIU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO abUOTHYECKHUX (PaKTOpoB. bruonornyeckue puTMel.

buotnueckue  ¢aktopsl. Buasl OMoTHYeCKMX ~— B3aMMOJEHCTBHMIM:  KOHKYpEHLUS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus, MyTyajln3M, KOMMEHCATIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HAueHHE OMOTHYECKUX
B3aMMOJICHCTBUI ISl CYIIE€CTBOBAHUSI OPIrAHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPaAKTCPUCTHUKU  TIOIYJIAIUH. OCHOBHBIC IIOKa3aTelIH MOIyJIAIHN:
YHUCJICHHOCTb, IINIOTHOCTb, PpPOXIAACMOCTb, CMEPTHOCTH, MNPHUPOCT, MHUI'pPALUA. I[I/IHaMI/IKa
YUCJICHHOCTHU IOIMYJIAIUU U €€ PCryJIsalus.

JleMoHCTpauu:
[Toptpetsi: A. I'ymbonpar, K.®@. Pynse, O. I'ekkens.

Tabnuuel u cxemsl: kapta "llpuponnsie 30Hb1 3emun", "Cpeabl oOMTaHUsST OpraHU3MOB",
"®oronepuonusm", "llomymauun", "3aKOHOMEPHOCTHM pPOCTAa YHUCIECHHOCTH MOIYJISILMU
nHpy3zopun-tydenpku”, "Ilumessie nenu".

JlaGopaTopHble U pakTUYECKHe paboThI:

Mopdomornueckne 0COOEHHOCTH PACTEHUN U3 PAa3HBIX MECT OOUTAHUS.
BnusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJeyca.

[Toacuer MIOTHOCTH MOMYJIALMMI pa3HbIX BUJOB PACTCHUIA.

Tema 4. Coob1iecTBa U 3KOJIOTMYECKUE CUCTEMBI.

CooOmiectBO  opranu3mMoB -  OuoneHo3.  CTpykTypsl  OHOLl€HO3a:  BHJAOBaf,
NpoCTpaHCTBEHHasl, Tpopuueckas (mumieBas). Bunsl-nomuHanTel. CBs31 B OMOIIEHO3E.

Oxonoruyeckue cuctemMsl (3kocucremsl). [loHsTne 00 sKOcuUCTEME U OHOTEOIEHO3E.
OyHKIMOHAIBHbIE KOMIIOHEHTbl HIKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PpEeIyLEHTHI.



KpyroBopoT BemiecTB M NOTOK SHEPrMM B 3KocHcTeMe. Tpoduueckue (IHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE IOKa3aTelud 3KOCHCTEMBbI: Ouomacca,
OPOAYKIMS. DKOJOTWYECKHE NHpaMHJIbL: HPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
JKOCHCTEM: YCTOMUYMBOCTbD, CAaMOpErysinus, pazpurue. CyKkueccus.

HpPIpOI[HLIC DKOCHUCTEMBI. DKOCHCTEMEI 03¢p U PpPCK. DKocucTeMa XBOMHOI'O HIIM
IMUPOKOJIMCTBCHHOI'O JI€Ca.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATPO3IKOCHUCTEMBI. YpOOIKocucTeMbl. buonorudeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (akTop ycTOWYMBOCTU dKOcUCTeM. CoxpaHeHHe OHOJIOTHYECKOTo
pazHooOpa3us Ha 3emiie.

VYuenue B.M. Bepuazackoro o 6uocdepe. ['panutisl, coctaB u crpykrypa 6uocdepsl. XKupoe
BemecTBO W ero ¢ynkmouu. OcoOeHHOCTH Ouochepbl Kak TI00aTbHOM  DYKOCHUCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBsi3b B Ouochepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHYECKHE IUKIBI AJIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emiunn. AHTpororeHHbIe n3MeHeHus1 B Onocdepe. ['modanbHbIe
9KOJIOTHYECKHE TTPOOIIEMBI.

CocymiecTBoBanue npupoabl U denoBedecTBa. CoxpaHeHne Onopa3sHooOpa3us Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBa pallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU peECypcaM U UX
UCIOJIb30BaHue. JlocTrykeHust OMONIOruK U OXpaHa MPUPO/IBIL.

JeMoHncTpauuu:
[Toprpetsr: A.Jl. Tencnu, B.H. Cykaues, B.1. Bepuanckuii.

Tabnuubl u cxemsl: "Ilumessie nenu", "buonenos: coctaB u crpykrypa", "[Ipupogasie

coobmectBa", "llenn mnwuranua", "Okonoruueckas nupamuna", "buochepa u uenosex",
"DKocucTemMa MUPOKOJIUCTBEHHOrO Jieca", "Ikocuctema xBoitHoro jeca", "buouenos Bogoema",
"Arpoueno3", "[IpuMepHbiE aHTpPONOreHHBIE BO3ACUCTBUS Ha mnpupony", "Baxueimme

UCTOYHUKHU 3arpsi3HEHHUs BO3AyXa M IpyHToBbIX Bon", "IlouBa - BakHeimias cocTaBistoInas
6uocgepst”, "daxTopsl gerpanauuu noys", "IlapuukoBeiil adpdext"”, "PakTopbl pag0aKTUBHOIO
3arps3HeHust Ouocdepst”, "OOmas cTpykTypa Ouocdepsl”, "PacmpocTpaHeHHe KHU3HH B
ouocdepe", "O30H0BBIN 2KpaH Ouocheps", "Kpyrosopot yriepona B 6uochepe", "Kpyrosopor
azora B npupoje".

O6opynoBanue: Mojenb-antuinkaius "Tunuuasie 6noieHo3sl", repbapuii "PacTutenpHbIe
coobmectBa", komekiuu "buoneno3", "BpemuTenun BaKHEHIIMX CEIHCKOXO3SHCTBEHHBIX
KyJabTyp", TepOapuu W KOJUIEKIIMM PACTEHUW U >KUBOTHBIX, TMPUHAJICKAININE K Pa3HBIM
9KOJIOTHYECKHUM TpymiaM ofgHoro Buaa, Kpacuas kaura Poccuiickoii @enepamnmu, n3o0pakeHus
OXpaHsEMbIX BUJOB PACTEHUN U KUBOTHBIX.

MnaHupyemblie pe3ynbTaTbl OCBOEHUA NporpaMmmbl nNo 6uonorum (6asoBbin
YPOBEHb) Ha YPOBHe cpeAHero oouero oopasoBaHus.

Cornacho ®I'OC COO ycraHaBiMBarOTCS TpeOOBaHUSA K pe3ysibTaTaM OCBOCHHS
00YYalOUIMMHUCS IPOTPaMM CPEIHEro oOmero o0pa3oBaHMs: JINYHOCTHBIM, METAIPEMETHBIM H
MMPEAMCTHBIM.



B crpykType JNMYHOCTHBIX pe3yJIbTaTOB OCBOCHMs mpeamera "buonorus" BblaeneHb
CICAYIOMNE  COCTaBIAIONINE: OCO3HAHWE OOYYAIOMHUMHCS  POCCHMCKON  TpaKIaHCKOU
UJCHTUYHOCTH - TOTOBHOCTH K CAMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOONPEEIEHUIO,
HaJu4hie MOTHBAIIMM K OOYYEHHIO OHWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOKICHHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOSH
JESTEIbHOCTH 1IEHHOCTHO-CMBICIIOBEIMU YCTaHOBKaMU, MPUCYITUMH CHCTEME OHOJIOTHYECKOTo
00pa3oBaHMs, HATMYHUE YKOJIOTHIECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH €U U CTPOUTH
YKU3HEHHBIE TJIaHBI.

JlnuHOCTHBIE pE3yabTaThl OCBOEHHUs mpenMera "buonorus" pocTuratoTcsi B €IUHCTBE
y4eOHOIl W BOCIUTATENbHON JEsTeIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKHMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM, IPUHATBIMHA B
o0ImiecTBe MpaBWIaMH U HOPMAaMHU MOBEIEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCIIMTAHUS M CaMOPAa3BHUTHs, PA3BUTHsI BHYTPEHHEH IO3MIMHU JUYHOCTH, MMATPUOTU3MA,
YBOXXEHUs K 3aKOHY M IIPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplieMy I[IOKOJIEHUIO, B3aUMHOIO
yBaXKEHUs, OEpEeKHOr0  OTHOWIEHUS K  KyJbTYpHOMY  HACJIEOUI0O U TpaJulUsaM
MHOTOHAlMOHAJIIBHOTO Hapoaa Pocculickoint @enepauuu, Npupoae U OKpYKarollen cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUS yueOHoro npeamera "buonorus" mAOKHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCs PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOM BHYTpPEHHEH
NO3WLHAEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAlWW, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIIUMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOro  oOIlecTBa,
paclIMpeHne KM3HEHHOI'O OIbITa M OIbITa JEATEIBHOCTH B IIPOLIECCE PEATU3ALMU OCHOBHBIX
HaIIPaBJICHUN BOCIIUTATEIIbHOU IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa)1aHCKOrO BOCIIUTAHUSA:

C(OPMHPOBAHHOCTh  TPAKIAHCKONH TO3UIMM  OOYYAIOIIErocss KaKk aKTHBHOTO W
OTBETCTBEHHOTO YWJICHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOUX KOHCTUTYLIMOHHBIX IpaB M O0OA3aHHOCTEH, YBa)KEHUE 3aKOHA M
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOp’l@CKOfI ACATCIBHOCTH IIPU CO3JJaHUUN y‘le6HBIX IIPOCKTOB,
PEICHUH yqe6me " MMO3HaBaTCJIIbHBIX 3a/ia4, BBIINIOJTHCHUHN OHOJOTHYSCKUX SKCIICPUMCHTOB,

CIOCOOHOCTh  OMpPEAEATh COOCTBEHHYIO MO3MIMIO IO OTHOUICHUIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMCHUC YUUTBIBATH B CBOUX ﬂeﬁCTBHHX HeO6XO,Z[I/IMOCTI> KOHCTPYKTHBHOT'O BSaHMOHCﬁCTBHH
J'IIOI[GfI C pasHbIMU y6€)KI[eHI/I$IMI/I, KYJbTYPHBIMU IEHHOCTAMU U CONUAJIBHBIM ITOJIOKCHUCM;

FOTOBHOCTH K COTPYAHUYCCTBY B IIPOLCCCEC COBMCCTHOI'O BbIIIOJIHCHUA y‘le6HLIX,
MMO3HABATCJIIBHBIX W HCCICHAOBATCIBCKUX 3ala4d, YBAXUTCIHLHOC OTHOIICHHWE K MHCHHUIO
OIIIOHCHTOB IIPpU O6CY)I(I[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COACPIKAHUS,

TOTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTGpCKOfI JACATCIIBHOCTH,
2) MNaTpUOTUYCCKOT'O BOCITUTAHUSA:

c(hOPMUPOBAHHOCTH POCCUUCKOH Tpa)TaHCKOW MIICHTUYHOCTH, TATPUOTH3MA, YBOKCHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Inepel PoaMHON, TropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, NPOLUIOE U HACTOSIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHHUE K IIPUPOJHOMY HACIEAUIO U IAMATHUKAM IIPUPO/IbL, JOCTUKECHUIM
Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTH OLICHUBATDHb BKJIa/l pOCCHfICKPIX YYCHBIX B CTAHOBJICHUC U PA3BUTUC 6I/IOJ'IOFI/II/I,
MOHMMAaHWE 3HAUYeHHs OMOJIOTMM B IIO3HAHHU 3aKOHOB npupoAnl, B KHW3HHU 4YCIOBCKA H
COBpPCMCHHOT'O 06H_[eCTBa;

uaenHas yOEXKJICHHOCTh, TOTOBHOCTh K CHOyXkeHH0 OTedecTBYy W €ro 3alruTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAaHME AYXOBHBIX LIECHHOCTEN POCCUMCKOr0 HAPOJa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHHS;

CIIOCOOHOCTH OLICHUBATHb CUTyallulO U IPUHHUMATH OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HAa
MOpPAJIbHO-HPABCTBCHHBIC HOPMbI U [ICHHOCTH,

OCO3HAHUC JINYHOTI'O BKJIaJa B IOCTPOCHUC yCTOI‘/’I‘-II/IBOl"O 6ynyLuer0;

OTBCTCTBCHHOC OTHOIICHUC K CBOMM POAUTEIAM, CO3JJAHUTIO CEMbU HAa OCHOBE OCO3HAHHOT'O
IMPUHATHUA LICHHOCTEHN CEMENHOM KU3HU B COOTBETCTBUM C TpaauussM1 HaAapOJ0B POCCI/II/I;

4) 5CTETUYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsi 3CTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHI;

IMOHUMaHHE YMOLIMOHAIBHOTO BO3CHUCTBUS JKHUBOM npupoabl 1 €€ ICHHOCTHU,

FOTOBHOCTb K CaMOBBIPAXXCHHUIO B pa3HbIX BHOAX HCKYCCTBA, CTPEMJICHUC IIPOSABIIATH
KadycCTBa TBOpquKOﬁ JIMYHOCTH,

5) dusmyeckoro BOCIUTAHMUS:

NOHUMAaHHUE U peaju3alys 370pOoBOro u OGe3omacHoro odpasa >KU3HU (3710pOBOE MUTAHUE,
coOI0ICHNE TUTMEHUYECKUX IMPaBWJI U HOPM, COAJIaHCUPOBAHHBIN PEXUM 3aHATHH U OTHAbIXA,
perynspHas (u3nueckas aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

[OHUMaHWE LIEHHOCTH TPAaBWJI MHIMBHUIYAJbHOIO U KOJJIGKTMBHOTO 0€30I1aCHOTO
IIOBEJICHUS B CUTyalUsX, YIPOXKAIOIINX 300POBBIO U JKU3HU JIFOCH;

OCO3HAHME TMOCIEACTBUI M HENpUATHE BPEIHBIX NPHUBBIYEK (YNOTpeOIeHUs aiaKoroJs,
HapKOTUKOB, KypEHHUS);

6) TPy10OBOTO BOCITUTAHUS:
TOTOBHOCTB K TPYyJly, OCO3HaHHE LIEHHOCTH MacTepPCTBa, TPY10JI00HE;

TOTOBHOCTH K aKTUBHOM ACATCIIBHOCTHU TEXHOJIOTUYECKON U COHH&HLHOﬁ HAIIpaBJICHHOCTH,
CIIOCOOHOCTE HHUIUHUPOBATH, INTAHUPOBATE U CAMOCTOATCIIBHO BBITIOJIHATE TaKYIO JCATCIBHOCTD,

MHTEpeC K pazIuuHbIM cdepam MpodecCHOHATBHON NeSTeNbHOCTH, YMEHHE COBEpINATh



OCO3HAHHBIN BBIOOpP Oyay1ieil nmpodeccrun u peann3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHIO UM camMO00pa30BaHUIO Ha MPOTSHKEHUU Beei
KHU3HH;

7) SKOJOTUYECKOTO BOCTIUTAHMS:

9KOJOTHYCCKH uenecoo6pa3H0e OTHOIICHUC K IMPUPOAC KAK MCTOYHHKY KU3HU Ha 3CMJ'IC,
OCHOBC €€ CyHICCTBOBAHM,

MOBBIIICHHUEC YPOBHA 9KOJIOTHYECKOM KYJbTYPBbI: HpI/IO6pCTCHI/IC OIlbITa IUJIAHUPOBAHUA
IIOCTYIIKOB M OLICHKHU NX BO3MOXHBIX HOCHG}ICTBI/Iﬁ JUIA 0pr>1<a}on1e171 Cp€abl;

OCO3HAHME TII00aIbHOTO XapaKTepa 3KOJIOTHICCKUX l'[p06J'I6M )51 HYTeﬁ HX PCHICHUA;

CIOCOOHOCTH MCHOJIB30BaTh MPHOOpETaeMble MPU U3YUEHUH OMOJIOTMM 3HAHUS U YMEHUS
IpU PEUICHUH TpoOJIeM, CBS3aHHBIX C PAalMOHAIBHBIM MPUPOIOINOIB30BaHUEM (COOIIIOACHUE
IpaBuJI MOBCACHUA B NPHUPOAC, HANPABJICHHBIX HAa COXPAaHCHHE PaBHOBECUA B J3KOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTHUBHOE HENPUATHE NEHUCTBHM, NMPUHOCAIIMX Bpel OKpYXKarolleld NPUPOJHOU cpene,
YMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKUE MOCIEICTBHS MPEeANPUHUMAEMbIX
JEMCTBUN U MPEAOTBPAILATh UX;

HaJIMYME PA3BUTOTO HKOJOTHMYECKOIO0 MBILUIEHUS, ASKOJOTMYECKOW KYJIbTYphl, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHUS pPYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOW IPAKTUKE, TOTOBHOCTH K YYacCTUIO B
MPAKTUYECKOU JIEITEIBHOCTH AKOJIOTHYECKON HAMPABIECHHOCTH;

8) HECHHOCTHU HAYYHOI'O ITO3HAHU:

C(OPMHPOBAHHOCTh  MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOI'O Ha JMalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M UMTATEIbCKOM KYJbTYPbI KaK CpCACTBA B3aUMOJCHCTBHUS
MCXKAY JIOAbMHU U ITO3HAHUWA MHPA,

[OHUMaHHEe CcrenU(pUKA OMOJIOTUM KaK HAayKH, OCO3HAHHWE €€ PONU B (OPMHPOBAHUU
paLMOHAIBHOIO HAyYHOT'O MBIIIICHHS, CO3AAHUU LIEJTOCTHOTO IIPEACTABICHHS 00 OKpPYKaIOLIEM
MHUpe KaKk O €IMHCTBE NpPUPOAbI, YeJIOBeKa U oOmecTBa, B IMO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu NpooeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOeXJIEHHOCTh B 3HAYMMOCTH OHMOJOIMH AJIi COBPEMEHHOW IMBWIM3ALUM: 0OeCreueHus
HOBOI'O YpPOBHSI Pa3BUTHSI MEIULUHBI, CO3/aHUS MEPCIEKTUBHBIX OMOTEXHOJOTUMH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIX0J1a U3 II100aIbHBIX
9KOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoja K yCTOMYMBOMY Pa3BUTHIO, PalllOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYUYEHUH OMOJOTMYECKHX 3HAHUH B IIEJIAX IMOBBIIIEHUS 00IIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTHM KaK COCTaBHOM 4YacTh (yHKIIMOHAJILHOU
TPaMOTHOCTH 00ydJaronmxcs, GopMupyeMon ipy U3y4eHHH OHOJIOTHH;

MOHUMAHHUEC CYIIHOCTU MCETOAOB II0O3HAHHA, HCIIOJB3YCMLBIX B CCTCCTBCHHBIX HAYKaX,



CIIOCOOHOCTh HCIOJIB30BaTh MMoJIiydaCMbIC 3HAHUA [JIsI aHaJlu3a U 00BACHEHHS SBICHUH
OKpYXKaromero Mupa MU IIPOUCXOAAINIMX B HEM PI3M€H€HPII>'I, YMCHHUEC €J1aTb 000CHOBaHHBIE
3aKIIIOYCHHUA Ha OCHOBC HAYYHbIX (I)aKTOB U UMCHOIIUXCA HOAaHHBIX C MCJIbIO MMOJYUYCHUA
JOCTOBCPHBIX BBIBOOOB;

CIIOCOOHOCTh CaMOCTOSTENIFHO MCIIOIb30BaTh OHOJIOTUYECKUE 3HAHUS I pCHICHUA
HpO6H€M B pCAJIbHBIX JXU3HCHHBIX CUTyallHuAX;

OCO3HAaHUEC LICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBJIATH MPOCKTHYIO U
HCCIICA0BATCIBCKYIO ACATCIbHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTb K HENpPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHWH 1O OHOJIOTMH B COOTBETCTBUM C >KHU3HEHHBIMU
HOTPEOHOCTSIMH.

B nporiecce nocTrkeHus: TMYHOCTHBIX PE3YIbTATOB OCBOCHUSI 00YUYaIOLUIMMUCS IPOrPaMMBI
1o OMOJIOTHMH Ha YpOBHE CpelHero oouiero o0pa3oBaHHs y 00y4aroIUXCs COBEPIICHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, MIPeAIoiaratoiuii copMUpOBaHHOCTS:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE 3MOIMOHAILHOE COCTOSIHHE,
BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHOW AMOITMOHAIBHOU c(ephl, OBITh YBEPEHHBIM B ce0e;

CaMOpPCTyJIMPOBaHNs, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC NPUHUMATh OTBETCTBCHHOCTD
3a CBO€ ITIOBCACHHC, CIIOCOOHOCTD aaarnTUupoOBaTbCA K SMOLMOHAJIBHBIM U3MCHCHUAM U IIPOSABIIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAlLlMM, BKIIOYANOIIEH CTPEMJIEHHE K AOCTHKEHHIO LEIM U YCIEXY,
ONTUMU3M, NHULIIMATUBHOCTb, YMEHHUE JE€HCTBOBATDH, UCXOd U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHMH KOMMYHHKAIIUM, CIIOCOOHOCTh K COYYBCTBUIO H
CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLINX CIOCOOHOCTH BHICTPaMBAaTh OTHOIIEHUS C APYTUMHU
JTI0ABMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHIL.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS ydeOHoro mpeameTa "buomorus" BKIIOYAIOT:
3HaUMMbIe 11 (DOPMHUPOBAHHMS MHPOBO33PEHUSA OOYUYAIOIMMXCA  MEKIUCHUTLTHHAPHBIC
(MexTpeMeTHbIC) 00IIeHaYYHbIEC TTOHSITHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MHpa
U crienuuKy METOJIOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SIBJICHUE, TPOIIECC, CUCTeMa, Hay4HbIH (HaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, MCCIIeIOBaHNEe, HAONIOJACHUE, MU3MEpPEHUe, IKCICPUMEHT U JPYTuX), YHUBEPCAIbHBIC
ydeOHbIe JeiCTBUS (MO3HABaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIECUNBAIOIINE
dbopmupoBanue (HYHKIIMOHATILHOW TPaAaMOTHOCTH M COIIMAIBHOW KOMIIETEHIIMUA OOYYaroIINXCs,
CHOCOOHOCTh o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWUS U YHUBEpCaJbHbIE Y4YeOHBbIC JEHUCTBHS B TIO3HABATEIILHOW U
COIIMAJIbHON MPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OCBOEHHUS MPOrpamMMbl CpeIHEro oOIiero oOpa3oBaHuUs
JOJKHBI OTPaXKATh:

OBJ'IaI[eHI/IC YHHUBCPCAJIbHBIMHU y‘~I€6HI)IMI/I II03HaBaTCJIbHBIMHU I[Gf/iCTBPISIMI/II

1) 6a3oBbIe JTOTHYECKUE ACHCTBUS:



CaMOCTOSITENIbHO (HOPMYITUPOBaTh W aKTyalIM3HpOBaTh NpoOiIeMy, paccMaTpuUBaTh ee
BCECTOPOHHE;

MCIOJIb30BAaTh MPU OCBOCHUH 3HAHUM MPUEMBI JJOTHYECKOTO MBIIUICHUS (aHaln3a, CUHTE3a,
CpaBHEHHUA, KiaccuPpuKamuu, OOOOIIEHUS), PACKPHIBATh CMBICT OHOJOTUYECKHX TMOHATHN
(BBIIEISITH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMU MOHIATHUIMH);

OMMpPEACIIATE LCIIN ACATCIIbHOCTHU, 3aJaBasd MNapaMETpbl W KPUTEPHUU HUX OOCTHIKCHUAA,
COOTHOCHUTDH PE3YyJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

UCIOJIb30BaTh OHOJIOTUYECKHE TOHATUS ISl OOBsICHEHHs] (AaKTOB W SBIEHUI >KMBOMU
IIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKIACHUS (MHIYKTHBHBIC, TEAYKTUBHBIE, 10 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pPaCCMATPUBAEMBIX SBICHUSAX, (POPMYIHUPOBATH BBHIBOABI U
3aKJIIOUECHUS;

MPUMEHATh CXEMHO-MOJIENIbHbIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eM U
OTHOIIIEHWW B M3Yy4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHbBIX HHGOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabatbIBaTh IJIaH PEIICHUS IPOOJIEMBI C YUYETOM aHAJIN3a UMEIOLIUXCSI MAaTEPUATIBHBIX U
HEMaTepHUalbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBAThb PUCKU HOCJ'ICI[CTBI/If/’I ACATCIIbHOCTH,

KOOPJMHUPOBAaTh U BBINOJHATH pPA0OTy B YCJIOBHUSX pEalbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOCHUCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUU )KU3HCHHBIX HpO6J’IGM;
2) 0a3oBbIC HCCIICA0OBATCIILCKHUEC HCfICTBHHZ

BJIaJA€Th HaBbIKaMH yLIe6HO-I/ICCJ'I€}10BaT€J'IBCKOI71 n HpOCKTHOfI JACATCIIBHOCTH, HaBBIKaMU
pa3pcuicHus Hp06JICM, O6J'Ia,Z[aTB CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOHUCKY
MCTOHOB PCIICHUA NMPAKTHYCCKUX 3a7a4, IPUMCHCHHUIO PAa3JINYHbIX MCTOJOB ITIO3HAHUAA,

UCIIOJIB30BaTh DPA3JIMYHbIC BUIbl JEATEIBHOCTH II0 IIOJYYEHHIO HOBOIO 3HAHUSA, €ro
MHTEpIIpEeTalluy, PeoOpa3oBaHUI0 U NMPUMEHEHHIO B yU4EOHBIX CUTyalUsiX, B TOM 4YHCJE MpU
CO3JIaHUM YUEOHBIX M COLIMATIbHBIX POEKTOB;

(dhopMHUpPOBATh HAYYHBIN THUI MBIILIICHUS, BJIaJIeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATHUAMHU U METOJIAMMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATEIbHON JCSATEIHHOCTH U
KU3HEHHBIX CUTYaIMIX;

BBISIBIIATh IIPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3a/ady, BBIABUIAaTh
TUIIOTE3Y €€ PEIICHMS, HAXOAUTh apryMEHTHI JJI JOKA3aTelIbCTBA CBOUX YTBEPKICHUN, 3a/1aBaTh
napameTpsl U KpUTEPUH PEILCHNS;

AHAJIU3UPOBATH MMOJIYUCHHBIC B XOJI€ PCHICHUA 3aJa4r PE3YJIbTAThl, KPUTUYCCKU OLICHHUBATH
X TJOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;



JIaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIeJICHANPABICHHBI TOUCK IEPEHOCAa CPEICTB M CIIOCOOOB NEHCTBHS B
npo¢eCCUOHATIBHYIO CPEY;

yMeTh TIEPEHOCHTh 3HAHWUA B T[IO3HABATEIBHYID M  TPAKTHYECKYI0  00JacTu
KU3HENIESITEIIbHOCTH;

YMETH UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX y‘-Ie6HI)IX npeaMETOB;

BBIIBUT'aTb HOBBIC HACHU, MNpCAjiaraTb OPUTHHAJIBHBIC NOAXOAbl H PCHICHUA, CTABUTH
HpO6J’I€MBI " 3a71a4M, JOIMyCKAarOIIE aJIbTCPHATUBHBIC PCIICHUSA

3) pabota ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX HMHGpoOpManuu (TeKcTe y4yeOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJIOTHUECKUX CIOBApSIX M CHPABOYHHUKAX, KOMIIbIOTEPHBIX
0azax maHHbIX, B VHTepHere), aHanMM3UpOBaTh HMH(OPMALMIO Pa3IMYHBIX BHIOB U (GopM
IPEJCTaBICHNs, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

dbopMyIUpOBaTh 3ampOChl W MPUMEHITh Pa3IMYHBIE METOABI MPU TIOUCKE U OTOOpE
Ouoorudeckoi HHPopMaIuu, HeOOXOIUMOM JIJIs BBITIOJIHEHHUS yUeOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIBb30BaHUA I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O UCIIOJIB30BAHUS PA3JIMYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO ~BBIOMpaTh ONTHUMAJbHYI0 (OpMY TpEICTaBIE€HUS OHOIOrMYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMsbl, TaOJIMILIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAay4yHBIH $3bIK B KayecTBE CpeACTBa IpH paboTe ¢ OHOJIOrHYecKon
uHpOpMaLueil: TPUMEHITh XUMHUYECKHe, (pU3MYecKrue U MaTeMaTU4eCKHe 3HAKM U CHMBOJIBL,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIIOJB30BaTh M MPeoOpa3OBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIaJIETh HAaBBIKAMM PpAClO3HAaBaHUS U 3alIMTHl MH(pOpMauuH, HHGOPMALMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBHa}ICHI/IC YHHUBCPCAIbHBIMU KOMMYHUKATHBHBIMU I[el\/IICTBI/ISIMI/II
1) oOuenwue:

OCYHICCTBIATE KOMMYHHKAIIUN BO BCEX C(l)ean JKM3HH, aKTUBHO Y4YaCTBOBATb B JUAJIOIC
WM OJUCKYCCHUU IO CYHICCTBY O6CY)K)13.CMOI>1 TCMBbI (yMCHI/IC 3a1aBaTb BOIIPOCHI, BBICKA3bIBATH
CYXKIACHUA OTHOCHUTCIIBHO BBIIIOJTHCHUSA npej:[naraeMoﬁ 3ala4i, YUYUTbIBATbL MHTCPECBI U
COriaCoBaHHOCTb HO3PIL[PII>1 APYrux y4aCTHUKOB JHAJIOTa UIIN ,Z[I/ICKyCCI/II/I);

pacrno3HaBaTh HeBepOalbHbIE CPEJICTBA OOIIEHNUS, HOHUMATh 3HAUE€HUE COLIMATIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS! KOH(GIMKTHBIX CUTYyallud, yMETh CMSTr4aTh KOH(JIUKTHI U BECTU
HEPETOBOPBL;

BJaJIeTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOJAEUCTBHS, MOHMMAaThb HaMEPEHUs
JPYTHUX JIIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(hopMynHupOBaTh CBOM BO3PAKEHUS;

Pa3BCPHYTO M JIOTMYHO MH3Jaratb CBOIO TOYKY 3pPCHUA C HCIIOJB30BAHHUEM A3BIKOBBIX



CPENCTB;
2) cOBMECTHAs ICSITCIIBHOCTD:

MOHUMAaTh W MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYaJIbHOW pabOThl MpHU
pelieHny OMoJIorudecKor mpobiieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS IPYIIOBBIX
(hopM B3aMMOEHUCTBUS NPH pEIICHUH yueOHOH 3a1auu;

BBI6I/IpaTI) TEMATUKY WU MCTOABI COBMCCTHBIX H@ﬁCTBI/If/i C yU4€TOM O6I].[I/IX HUHTEPCCOB U
BO3MOXKHOCTEH KaXXJ0ro 4j€Ha KOJIJICKTHUBA,

MIPUHUMATh II€JIM COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAUHUPOBATH
JEUCTBHUS I10 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JEHCTBUN, PACIIPEAENIATh POJIA C Y4ETOM MHEHH
Y4aCTHUKOB, 00CY>KIaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4eCTBO CBOET0 BKJIaJa M KaX/10r0 yYaCTHUKA KOMaH/IbI B 00U pe3yIbTaT Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

rpeajaraTb HOBBIE MPOEKTHI, OLEHUBATh MJEHU C MO3ULMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATD TO3UTUBHOC CTPATCTHYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IPOABJIATE TBOPYECTBO U B006pa)KeHI/IC, OBITH WHUIMaTUBHBIM.

OBnajzieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUAMU:
1) camoopranuzanusi:

HCIIOJBb30BAaTh OHOJIOTUYCCKUE 3HAHMS JJIs  BBISABJICHUSA HpO6J’ICM U HUX PpCHICHUA B
KHU3HCHHBIX U y‘I€6HI)IX CUTyalluiIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHWUU IIEJICBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBUSX M MOCTYIKAaX IO OTHOLICHHWIO K >KMBOM IPHUPOJAE, CBOEMY 310POBBIO U 3J0POBBIO
OKpYKarOIlHKX;

CaMOCTOATCIIBHO OCYHICCTBJIATL IMO3HABATCIBbHYIO JACATCIBHOCTH, BBISABJIATH HpO6J’I€MI>I,
CTaBUTb H (bOpMyJ'IPIpOBaTB COOCTBEHHBIC 3aga4u B 06pa30BaTeJle0171 ACATCIIBHOCTH H
JKU3HCHHBIX CUTYalUAX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH PELICHUs MPOOIeMbl C YUeTOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
OLIEHHBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO IIMPOKON 3pYIUIMU B pa3HbIX 00JacTAX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD;

2) CaMOKOHTPOJIb:



JaBaTb OHLCHKY HOBBIM CHTyallMsIM, BHOCUTb KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATHL
COOTBETCTBUEC PE3YJIbTATOB LECJIAM;

BJI1aACTh HABbIKaAMH MO3HABaTEIbHOMI pe(i)JIGKCI/II/I KaK OCO3HaHUs COBCPIIACMBbIX HeﬁCTBHﬁ u
MBICJIIUTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOB&HI/IfI, HCIIOJIB30BATh IMPUCMBI pe(l)J'IeKCI/II/I
IJI OLICHKU CUTYyaluu, BBI60pa BCPHOTI'O PCIICHUA,

OLIEHHBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS M0 UX CHUKEHHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYIHX IIPU aHAIMU3€E PE3yJIbTaTOB ACSITEIbHOCTH;
3) npuHATHA ce0sl U JPYrUx

NPUHUMATD ce0s, TOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E Pe3yIbTaTOB AESTEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBeKa.

[IpenmertHbie pe3ynbTaThl ocBoeHus: nporpammbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienuduueckue s yuebHoro npeamera "buonorus" HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOEHHMIO, MHTEpPIpETAlMM U MNpeoOpa3oBaHUIO 3HAHUM, BH[bI
JESATENIbHOCTH 1O TIOJYYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHHUIO 3HAHWW B Pa3iIMUYHBIX Y4eOHBIX
CUTYyaIMAX, a TAKXKE B PEabHBIX )KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
npeIMeTHbIE PEe3yJIbTaThl IPEICTABICHbI 110 TOAAM 00yUYEeHHUS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS yueOHoro npeameta "buonorus” B 10 kinacce q0OmKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W POJNM OHONOTMU B CHUCTEME HAYYHOIO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAay4HON KapTUHBI MUpa U
HAY4YHOT'O MHUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OHOJIOrOB B Pa3BUTHE
Ouosoruy, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLICHUs )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBAaTh COJECpKAHUE OMOIOIMYECKHX TEPMUHOB U MOHATUMN: XKHU3Hb, KIIETKA,
Oopranusm, MeTabo13M (0OMeH BEILEeCTB U IPEBpaIICHUE SJHEPTUN ), TOMEOCTa3 (CaMOPETyIISILIMS),
YPOBHEBas  OpraHu3alsi  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEAEHUE  (PErmpomyKLus),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U PAa3BUTHE;

yMEHHE U3Jaratb OHOJOTMYECKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAaIl[MOHHAasi,
HEHTpaJIbHas J0rMa MOJICKYJsspHOW Owomnorum), 3akoHsl (I. Menmens, T. Moprana, H.U.
BasuiioBa) u yuenus (0 meHTpax MHOrooOpas3usi U MPOUCXOXKICHHS KyIbTypHbIX pacTeHuit H.1.
BagusoBa), onpeenaTs rpaHUIbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMCHUC BJIAACTh MCTOAAMU HAYYHOI'O IO3HAHHA B OHOJIOTUH: Ha6J'IIOZ[eHI/Ie N OINHCAaHUC
JKHUBBIX CHCTEM, IIPOLCCCOB U SIBJ'IGHI/II\/JI, opraHu3anus MW IPOBCACHUC OMOJIOrTYECKOro
OKCIICPUMCHTA, BBIABUIKCHHUC THUIIOTE3bI, BBISABJICHUC 3aBUCUMOCTH MCKAY HCCICAYCMbIMU
BCJIIMYNMHAMMU, 00BsICHEHHE IMOJIYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/II\/JI,
Teopnﬁ " 3aKOHOB, YMCHHC J1€JIaTh BBIBOJbI HA OCHOBAHWH ITOJIYUCHHBIX PE3YJIbTATOB;

YMCEHUC BBIACIATE CYHMICCTBCHHLBIC IMPHU3HAKHW BUPYCOB, KJICTOK HNPOKAPUOT M 3YKApPHUOT,
OIHOKJICTOYHBIX U MHOT'OKJICTOUYHBIX OPIraHU3MOB, 0COOEHHOCTH mponecCoB: obMeHa BCIICCTB U



IpEeBpallCHUs] HEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOJOTBOPEHUS, PA3MHOKEHUS, WHIUBHIYAIbHOTO PA3BUTHS
opraHusma (OHTOT€HE3);

YMEHUC NPUMCHATH IOJYUCHHBIC 3HAHUA JJIA 00BsICHEHUS OHMOJIOTMYECKUX IIponecCcoB U
SIBIICHUM, JIJIS1 TIPUHATHS TPAKTUYECKUX PEIICHNUH B TIOBCEHEBHOM XKH3HH C IEJIbI0 00ECTICUeHHUSI
0€30MacHOCTH CBOETO 37I0POBbSI M 3JI0POBbSl OKPYXKAIOIIUX JIFOJCH, COOJIIOJCHUS HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPYXKArOIEH MPUPOJHON cpele, MOHMMaHUE HEOOXOIUMOCTH
HNCITOJIB30BaAHUA )IOCTI/I)KCHI/II\/'I COBpeMeHHOI\/'I Onostorn U OMOTEXHOJIOTUH AJIg palluOHAJIBHOI'O
NPUPOAOIIOIH30BAHNUS;

YMEHUEC pelIaTh J3JIEMCHTAPHBIC TC€HETUYCCKHUE 3aJadd Ha MOHO- U )II/IFI/I6pI/IZIHOG
CKpCIIMBAaHHUC, CUCIINICHHOC HACICAOBAHUC, COCTABIIATL CXCMbI MOHOFI/I6pI/II[HOFO CKpCHIMBaHUA
AJIA IIpE€ACKa3aHrA HACJICAOBAHU ITPU3HAKOB Y OPTaHHU3MOB;

YMEHHUE BBIMOJHATh Ja0OpaTOpHble M MpPaKTUYEeCKHe paboThl, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh W HWHTEPIPETHPOBATh HHPOPMAINIO OHOIOTHYECKOTO
COJIEpKaHUsI, BKJIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpeICcTBa
MaccoBOW MH(MOPMALNU, HAYYHO-TIOMYJSPHBIE MaTEpUabl), ITHUYECKUE ACMIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTHY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOrMYECKyl0 HMH(POpPMAIUI0 M3 HECKOJBKUX HMCTOYHMKOB, TPAaMOTHO HCIIOJIb30BaTh
HNOHATHIHBIN anmapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS yueOHOTO TipeameTta "buonorus" B 11 kimacce m0mKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ U POJU OHOJOTMM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyO€KHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uosioruy, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJCPKaHUE OMOIOTUYECKUX TCPMUHOB U IMOHSATHI: BU/I, TIOMYJISIIIHS,
reHo(OHA, OBONIONMS, JBUXKYLIME CHIBl ((aKTOpbl) SBOJIONUH, MPUCTIOCOOIECHHOCTH
OpPTaHHW3MOB, BHJ000pa30BaHWE, JSKOJOTHYECKHE (HAKTOPBI, HSKOCUCTEMa, NPOAYIEHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, [IETIH MTUTaHUs, SKOJIOTHYecKasi mupamMuaa, OuoreoreHos, ouocdepa;

yMEHHE u3Jaratb Ouosiornyeckue Tteopuu (dBoironuoHHas Tteopust Y. JlapsuHa,
CHUHTETHYECKasi TEOPHsI IBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxojactsa K.M.
bapa, yepenoBanus riaBHbIX HampasieHud u nyrted sBomounu A.H. CeBeproBa, yueHus o
6uochepe B.1. BepHazckoro), onpeaensTh IpaHULbI X IPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMCHHUC BJIAACTh MECTOAAMH HAY4YHOI'O IMO3HAHHA B OHOJI0THU: Ha6J'IIOI[eHI/I€ 1 OIIMCaHHuC
JKHUBBIX CHUCTEM, IIPOLCCCOB U HBHCHHﬁ, opraHu3anus MW MPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABMIKCHHUE THUIIOTE3bl, BBLIABJICHUC 3aBUCUMOCTH MCKIAY HCCICAYCMbIMU
BCJINMYHUHAMHU, 00BsACHEHHE MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/If/'I M 3aKOHOB, YMCHHEC J1€J1aTh BbIBOJbI HA OCHOBAHWH ITOJTYUCHHBIX PE3YJIbTATOB,

yYMEHHE BBIJENATH CYIIECTBEHHbIE MPU3HAKH CTPOCHHUST OMOJOTHYECKHX OOBEKTOB: BUIOB,
TOMYJISIIIAA, TPOJYIICHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHONH  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,



BU1000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JACHUCTBUS KOJOTMYECKHX (DaKTOpOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MTOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOTIOTCHHBIX H3MEHEHHH B
JKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U OMOT€OXMMHUYECKUX LHUKJIOB B
ouocdepe;

YMEHHE NPUMEHATH MOJIyYeHHbIE 3HAHUS JUIsI OOBSICHEHUS! OMOJOTMYECKUX MPOILIECCOB U
SIBJICHUH, JUUISl IPUHATUS MPAKTUUECKUX PELIECHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecCTieueHus
0€30MaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIO/IeH, COOJIOAEHUS HOPM
IPaMOTHOTO TMOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpelle, NMOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKEHUIN COBPEMEHHOM 6uosiorun P10 paloHaIbHOIO
MIPUPOIONIOIB30BAHUS;

YMEHHE pelaTh >JEeMEeHTapHble OWOJOTHYECKHE 3aJaud, COCTAaBIATH CXEMbl INepeHoca
BEILECTB M SHEPTUU B IKOCHCTEMax (LleNU MUTAHUSA);

YMEHHE BBINOJHATh JTAaOOpAaTOpPHBIE M IMpaKTUYecKHe paboThl, COOMI0NATh MpaBUiIa MpPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHUE KPUTHUYECKU OLIEHUBAThb W HHTEPIPETHPOBATH HHPOPMALUIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAY4YHbIE 3HAHHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelICTBa
MaccoBOW HWH(OpPMAaLMK, HAyYHO-IOIYJSpHbIE MaTepuallbl), paccMaTpuBaTh TIJOOAIbHBIC
9KOJIOTMYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLIEHUIO K HUM COOCTBEHHYIO
HO3ULIMIO;

yMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
OMOJIOTMYECKYI0 HH(POpPMAlMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJb30BATh
HNOHSTUWHBIN anmnapar GUOJIOTUH.

B ¢denepanbHbIX W pEeTrMOHANBHBIX NPOIEAYpax OIEHKH KadecTBa 0Opa3oBaHUs
UCIIOJIB3YEeTCS  MepeueHb (KOAM(PHUKATOP) paclpeleseHHbIX 10 KJlaccaM  IPOBEPSIEMBIX
TpeOOBaHUIl K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHET0 00IIIEro
o0pa30BaHMs U PJIEMEHTOB COJIEPKaHuUs IO OMOJIOTHH.

Tabmuma 16

[IpoBepsiemble TpeOoOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHON nporpaMmsl (10 kitacc)

Kon [IpoBepsieMble peIMETHBIE PE3yJILTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTeNbHON IPOrpaMMBbl CpeTHEro 001Iero 00pa3oBaHus
pesyJbrara

1 ChopMupoBaHHOCTH 3HAHHI O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa U HAyYHOI'O MUPOBO33PEHMUSI; O BKIIAZE POCCUNCKUX
U 3apyOeXKHbIX YUYEHBIX-OHMOJIOrOB B pa3BUTHE OMOJIOTMM; (PYHKIHMOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKA /ISl pELIEHMsI )KU3HEHHBIX 3a/]1a4

2 YMeHue packpelBaTh COJAEpKaHME OMOJOTMYECKMX TEPMHUHOB M TOHSTHI:
KHM3Hb, KJIETKA, OPraHu3M; MeTaboyim3M (0OMEH BEIIEeCTB W IpEeBpallcHUE
SHEPTUU), TOMEOCTa3 (CaMOperyJslus), YPOBHEBas OpraHU3alus >KUBBIX
CHUCTEM, CaMOBOCIIPOW3BEJCHHUE  (PENpPOAYKIHS),  HACIEJACTBEHHOCTb,
HN3MCHUYUBOCTL, POCT U Pa3BUTUC




YMenue wuznaratb OuoOJIOTHYECKHE TEOpUU (KJIETOYHAsl, XPOMOCOMHas,
MmyTanuoHHas), 3akonsl (I'. Mennens, T. Moprana, H.J1. BaBunosa) u yuenus
(0 meHTpax MHOrooOpasusi U MPOUCXOKIEHUS KyJIbTypHBIX pacteHuit H.U.
Basunosa), onpeaensaTh rpaHULbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHnue BJIAZICTh MCTOAAMU HAYYHOI'O IIO3HAHUS B OnoJIorun (Ha6J’II-OI[eHI/Ie u
OIMMCAHUC JKUBBIX CUCTCM, ITPOLIECCOB U HBHGHI/Iﬁ; opraHu3anus U MpoOBCACHUC
OHOJIOTHUYECKOTO OKCIICPUMCHTA, BBIABUXXCHUC THUIIOTC3bI; BbIABJICHHUC
3aBHUCHUMOCTHU MCKIY UCCIEAYCMbIMU BCIIMUMHAMMU, 00BsACHEHHE IIOJIYUCHHBIX
pPE3yJbTaTOB, HCIOJB30BAHHLIX HAYYHBIX HOHHTI/IP'I, TCOPI/IP’I 1 3aKOHOB,
YMCHHUEC ACTIAaTh BBIBOJAbI HA OCHOBAHUU ITOJTYUYCHHBIX pGSYJ'II)TaTOB)

YMeHHe BBIIECIATh CYIECTBEHHBIE IPU3HAKN BUPYCOB, KIETOK MPOKAPUOT U
9YKapHUOT, OJHOKJICTOYHBIX U MHOTOKJICTOUHBIX OPTraHM3MOB; 0COOCHHOCTH
IPOIIECCOB OOMEHA BEIIECTB U IMPEBPAIIEHHUS YHEPTUH B KIIETKE, (POTOCHHTE3a,
TUTACTHYECKOTO U DHEPreTHUECKOro 0OMEeHa, XeMOCHHTE3a, MUT03a, Melo3a,
OIINIOAOTBOPCHUSA, PA3MHOXCHUSA, HHIAWBHUAYAJIbHOI'O Pa3sBUTHA OpraHuiMa
(oHTOTCHE3)

YMeHue NpuUMeHSTh MOJyYCHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKHX
IIPOLIECCOB M SIBICHUW, JUI TMPUHATHA NPAKTUYECKUX PEIICHUM B
MIOBCEIHEBHOM JKM3HU B LIENAX o0ecreyeHns 0€301MacHOCTH CBOETO 3/I0POBbS
1 37I0POBBS OKPYIKAIOIINX JIFOIeH, COOTIOICHUSI HOPM ITPaMOTHOTO TTOBEJICHUS
B OKpyXawIleld MNpupogHOW  cpele; MOHMMAaHHE HEOOXOAMMOCTH
WCITOJIb30BAHUS IOCTHKEHUN COBPEMEHHON OMOIOTUH 1 OMOTEXHOJIOTHHA JIJIst
palMOHAIBHOTO MPUPOIOIOIB30BAHUS

YMeHHe pemiath 3JEeMEHTapHble TE€HETUYECKHE 3aJadyd Ha MOHO- H
TUTUOPHUIHOE CKpEeIllMBaHKe, CIEIUICHHOE HACJIeJOBAaHHUE; COCTABISATh CXEMBbI
MOHOTHOPHIHOTO CKpPEIIMBAHMS JJIsI IPEICKa3aHuUs HACIeIOBAaHUS TPU3HAKOB
y OpraHu3MoB

VMeHHe BBINONHATH J1a00OpaTOpHbIE M HPAKTUYECKHE PabOThI, COONIOAATH
npaBuiIa mpu padoTre ¢ yueOHbBIM U JTa00paTOpHBIM 000PYI0BAHUEM

YMeHHe KpUTHYECKH OIEHHWBAaTh UM HWHTEPIPETHPOBATH HH(POPMAIHIO
OMOJIOTMYECKOTO COJEpKAHUS, BKIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHUS U3
paznuuHbiX  ucTouyHuMKOB (CMMU, Hay4dHO-IONYJSIpHBIE — MaTepHabl);
TUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OMOJIOTHMH, MEIUIIMHE,
OMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBEHHbBIE IMCBMEHHBIE M YCTHBIE COOOIIEHUS,
0000mas Ouonmornyeckyro HHGOPMALMI0O M3 HECKOJIbKUX HCTOYHUKOB,
IrPaMOTHO UCIIOJH30BaTh OHATUHHBIN armapar OMoJI0THU

Tabmuma 16.1

[TpoBepsiembie ameMeHThI conepkanus (10 kmacc)

Kon

HpOBCpHCMHﬁ QJICMCHT COACPIKAHUSA

buonorus xak HayKa




1.1

buonmoruss - Hayka o kuBOH mnpupone. Pomp Owomormu B QopMupoBaHUH
COBPEMEHHOM HayyHOM KapTuHBI MHpa. CucTemMa GMOJI0rMYeCKUX HayK

1.2

MeTonbl TMO3HAHUS KUBOW MPHUPOABI (HAOMIOACHHE, AIKCIEPUMEHT, OIHCaHUE,
HU3MEpEeHHe, KilacCuPpuKaims, MOACIMPOBAHNE, CTATUCTUICCKAss 00pabOTKa JaHHBIX )

JKuBnIle cucTeMBl 1 UX opraHu3anusa

2.1

JKuBbie cuctembl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouosoruu. CBOWMCTBa
OuocucTeM U UX pasHooOpasue

2.2

YpoBHM OpraHu3anud OMOCHUCTEM: MOJEKYJISPHO-TeHETUYECKUN, KIETOYHBIH,
OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EPHBIN

XHUMHUYECKHUH COCTaB U CTPOCHUC KIICTKH

3.1

XHUMUYECKUHN COCTaB KIJICTKH. XHUMHYECKHE OJICMCHTHI: MAaKpO3JICMCHTHI,
MHKPOI3JICMCHTEIL. Bona N MUHCPAJIBbHBIC BEIICCTBA. (DYHKIII/II/I BOAbI 1 MUHCPAJIbHBIX
BCIICCTB B KIICTKC. HozmepmaHHe OCMOTHYECKOI'0 OanaHca

3.2

benku. CocraB M crpoeHHe O€lIKOB. AMHHOKHCIOTBI - MOHOMEpPHI OENKOB.
He3zamenumble 1 3aMeHUMbIE aMUHOKUCIOTH. AMHUHOKHCIOTHBIN COCTaB. YpOBHU
CTPYKTYpbl ~O€IKOBOM MOJEKyJbl (IepBUYHAs, BTOPUYHAS, TpPETHYHAs M
YeTBEpTUYHAsl CTPYKTypa). XHUMUYECKHEe CBoOicTBa OenkoB. buomornyeckue
(byHKINU OEKOB.

®epMeHTHI - Onosiornyeckue karaauzatopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cybcrpatHas cnenuduuHocTs. KopepmenTsl. Butamunel. Otnuuns GepMeHTOB OT
HEOpPraHMYECKUX KaTalln3aToOpoB
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VYrneBoabl: MoHOcaxapuibl (TIIOKO3a, pubo3a W Ae30okcupubo3a), aucaxapubl
(caxapo3a, JaKkTO3a) M MoJMcaxapuibl (Kpaxmal, TJHMKOIeH, LEJJIHI03a).
Bbronorudeckne GyHKINHU YTIIEBOJIOB.

Junuasl: TPUIIMLEPUIBI, cTepousl, pocomunuasl. ['napodpunsHo-ruapodoOHbIE
cBoiicTBa. buonornueckne Qynkiuu nununoB. CpaBHEHHE YTICBOIOB, OCIKOB H
JIMIUJOB KaK HCTOYHUKOB SHEPTUU

3.4

Hyxneunossie kucnotel: JJHK u PHK. Hyxneotunsl - MOHOMEpPHI HYKJIEMHOBBIX
kucnot. Ctpoenue u pynkuuu JHK. Crpoenne u pynkunn PHK. AT®: ctpoenue u

byHKIIUN

3.5

Huronorus - Hayka o kinetke. Kinerounas teopus. MeToibl U3yueHUs KIETOK

3.6

Krerka kak menmoctHas >kuBas cucrteMa. OOmMe NMPU3HAKH KJIETOK: 3aMKHYyTas
Hapy>kHass MeMOpana, mosiekyJibl JIHK kak reHeTudeckuii anmapar, cictemMa CHHTe3a
Oenka

3.7

Tumel KIETOK: 3yKapuOTHYecKass U TpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
MpOKapuoTUYeCKOW  KieTku. Kierounas  crenka  Oakrepuil.  CTpoeHme
AYKapUOTUUYECKOW KIeTKH. (OCHOBHBIE OTJIMYMSA PACTUTEIBHOM, >KHUBOTHOW H
rpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK - KJIETOYHAsl CTEHKAa, IJUKOKAJIUKC, HX
¢ynkuuu. [Tnasmarudeckas memOpaHa, ee cBoicTBa U ¢yHKmU. L{uTorunasma u ee
opranousipl. OnHOMEMOpaHHbIE OPraHOW/AbI KJIETKU: 3HJOIUIa3MAaTHYeCKas CeTb




(BIIC), ammapar T'ombmxu, Jm3ocoMbl. [lodyaBTOHOMHBIE OPraHOWIBI KJIETKHU:
MUTOXOHJAPHH, TIulacTHIbl. IIpoucxokaeHune MHUTOXOHIpPUH U TIUIACTHI. Bunel
wiactuy. HememOpaHHbIe OpraHouabl KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTD,
PECHUYKH, KTyTUKU. DYyHKIIMHM OpPraHOMI0B KJIETKU. BrimroueHus

3.9

SAnpo - perynstopHblii neHTp kieTku. CTpoeHue sjapa: siiepHas o000JI0uKa,
KapHuoIljIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEIIECTB B KJIETKE

X(I/I?)HCI[G?ITGHBHOCTB KIICTKH

4.1

OOMeH BemecTB, WM MeTa0oIu3M. AcCUMUIAIUSA (TJIACTUYECKUNA OOMEH) H
JUCCUMIIIALUS  (PHEPreTHUECKUd OOMEH) - JBE CTOPOHBI EIWHOTO Tpolecca
Merabonm3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIN W rerepoTpodHbIi. Poib
(dbepMEeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KJIETKE

4.2

®orocunre3. CBeroBass u TeMHOBas ¢a3bl (oTocuHTe3a. Peaknmm ¢doTtocuHTE3a.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHue (OTOCHMHTE3a A KU3HU Ha 3emIe.
Brnusaue ycnmoBuwit  cpeapl Ha  (OTOCHMHTE3 H  CIIOCOOBI  IOBBIMICHUS €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCHHTE3UPYOIIHe OakTepun. 3HaUeHUEe XeMOCHUHTE3a ISl YKU3HU
Ha 3emiie

4.3

OHepreTuyecknii oOMeH B KIeTKe. PacliernsieHue BEIIECTB, BBIICICHUE WU
AKKYMYJIIPOBAHHE YHEPTHH B KIIETKE. DTaIlbl YJHEPreTHIecKoro oomeHna. [ mukonms.
bpoxenne u ero Bumbl. KHCIOPOAHOE OKHCICHHE, WM KJICTOYHOE JIbIXaHUE.
O} PeKTUBHOCTH IHEPTETUIECKOT0 0OMEHA

4.4

Peakumu marpuynoro cuntesa. ['enermueckas madopmanus nu JJHK. Peanmzamus
reHeTudeckoil uHdopmamuu B KieTke. ['eHeTHyeckMil KoJ M ero CcBoOiicTBa.
Tpanckpunuus - marpuunblii cuHte3 PHK. Tpancmsums - OuocunTe3 Oenka.
KonupoBanue amuHokuciot. Posib pubocom B GuocuHTe3e Oemka

4.5

Hexnerounsle ¢opmbl xu3Hu - Bupychl. Mcropusi oTtkpbitus BupycoB ([.U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS M IKHU3HEACSITEIBHOCTH  BUPYCOB.
bakrepuodaru. bone3nu pacteHuii, ’)kKUBOTHBIX U YEJIOBEKA, BHI3IBAEMbIEC BUPYCAMHU.
Bupyc nmmynonedunura yenoseka (BY) - Bozoynurens CIINda. [Ipodunakrtuxa
pacrpocTpaHeHUs BUPYCHBIX 3a00eBaHUN

Paszmuoxxenue u HHAWBHUAYaAJIbBHOC Pa3BUTUC OPIraHU3MOB

5.1

KneTtounslif ki1, nim >Ku3HeHHbIN MUK KieTkd. MaTepdaza u muto3. IIpoueccsl,
nportekatomue B uHTep(daze. Permmukanus - peakmus marpuyHoro cuHteza JHK.
CtpoeHue xpoMocoM. XpOMOCOMHBIM Habop - KapuoTuil. JIUTUIOWAHBIA W
TaruIOUIHBIA  XpOMOCOMHBIE HaOOphl. XpomaTuapl. LluTonormyeckue OCHOBBI
Pa3MHOKEHHUS U UHJIMBUIYaIbHOTO Pa3BUTHUS OPTaHU3MOB.

Henenne knetku - muto3. Craaun murtosa. IIporeccel, mpoucxoadiine Ha pa3HbIX
CTaJIusIX MUTO3a. bBHOJIOrMYecKui CMbICIT MUTO3a

52

@opMbl pa3MHOXEHHMsS OpPraHM3MOB: Oecrmojoe u mosioBoe. Buuel 6Gecronoro
pPa3MHOXXEHHMs: JIeJIeHHe HaJBO€, IIOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHE. VICKycCTBEHHOE KIIOHMPOBaHUE
OpraHU3MOB, €r0 3HaYEHHUE JIJISl CENEKLNUN
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[TonoBoe pa3MHOKEHHUE, €ro OTJIMYUS OT OECTIOJIOTO.
Meiios. Craguu meiiosa. [Ipoueccsl, mpoucxoasiiye Ha cTaausax Meiosa. [loBegenune
XpoMocoM B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI M 3Ha4YEHUE MEH03a
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["ameTorenes - mporecc 00pa3oBaHUsSI TMOJIOBBIX KIETOK Y >KMBOTHBIX. [loJOBBIE
JKeJe3bl: CCMEHHHUKU U sUYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK - FaMET
(cmepmaro3ou/, SIMIEKIIeTKa) - crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
SULIEKIIETOK U criepMaTo3ouaoB. OmiogorBopenue. [laprenorenes

5.5

NunuBuayanpHOE pa3BuTHe (OHTOTEeHE3). DMOpHOHATBHOE pa3BUTHE (IMOpPUOTEHES).
Otanbl 5MOPHUOHAIBHOTO PA3BUTHS Y IMO3BOHOYHBIX JKMBOTHBIX: JApoOJeHHeE,
racTpyJisinus, OpraHOI€HE3. [TocTamOpHoHanBEHOE pa3BUTHE. Tunsl
MOCTAMOPHUOHAJIBHOTO Pa3BUTHSA: IPSAMOE, HETpsAAMOe (JIMYMHOYHOE). Biusiaue cpeipl
Ha pa3BUTHE OPTaHU3MOB; (aKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHbIE YPOJICTBA.
Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJIUM Pa3BUTHS

HaCHeHCTBeHHOCTL 1 USMCHYMBOCTb OPraHU3MOB

6.1

IIpenmer u 3amaun reHeTuku. Vicropus pasBUTHsS I'€HETUKH. BKIIal pOCCUMCKUX U
3apyO€KHBIX ~ Y4YE€HbIX B pPa3BUTHE  TE€HETHKH.  MeToabl  T'€HETHKH
(THOPUIOTOTUIECKHIHA, LUTOT€HETHYECKUM, MOJIEKYJISIPHO-T€HETHUECKU ).
OcCHOBHBIE T€HETHYECKHE NOHATHA. | eHeTHyecKas CHMBOJIMKA, HCIOJIb3yeMas B
CcXeMax CKpelUBaHUI

6.2

3aKOHOMEPHOCTH HACIENIOBaHUS NPHU3HAKOB, YyCTaHOBIeHHBIe [. Menaenem.
MoHOrHOpHIHOE CKpelMBaHWe. 3aKoH eAMHOOOpasus THOPHUIOB IEPBOrO
nokosieHus. [IpaBuio 1toMuHMpOBaHUs. 3aKOH pacUIEIUIEHUs PU3HAKOB. [ unoresa
YUCTOTHI rameT. [1oJIHOE M HEeMOJIHOE JOMHUHUPOBAHHKE.

JurubpumHoe ckpemmBaHue. 3aKOH HE3aBHCHMOTO HACIEAOBAaHUS MPHU3HAKOB.
[{uTOoreHEeTHUECKHE OCHOBBI JIUTHOPUIHOTO CKPCINMBAHUSA. AHAIM3UPYIOIICE
ckpemmBanue. Mcnonp30BaHue aHATM3UPYIOIIETO CKPEIIUBAHMS [IJIsI ONIPEICICHHUS
T€HOTHIIa 0COOH

6.3

CueruieHHOe HacienoBaHue mNpu3HakoB. Padora T. MopraHa 1o cHEIUIGHHOMY
HacJe0BaHHIO reHOB. HapyllieHue clierieHns: TeHOB B Pe3yJibTaTe KpOCCHHIOBEpA.
XpOMOCOMHAsI TEOPHSI HACIIEACTBEHHOCTH. | €HETHUECKUE KapThlI.

I'enetnka moma. XpOMOCOMHOE ONpEAEiICHUE TOoia. AyTOCOMBI W IOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHble M TeTeporaMeTHble opraHu3Mbl. HacnemoBanue
NPU3HAKOB, CLEIUICHHBIX C TIOJIOM

6.4

W3meHunBOCTh. BUABI N3MEHUMBOCTU: HEHACJIEICTBEHHAS U HaclleACTBeHHas. Poib
Cpellbl B HEHACJIEJCTBEHHOW M3MEHYMBOCTH. XapaKTepUCTUKA MOAM(PUKALMOHHOM
W3MEHYMBOCTH. BapuanuoHHBIA ps M BapHanMOHHas KpuBasd. Hopma peakuuu
npusHaka. KoinyecTBEHHbIE M KAayeCTBEHHbIE IPU3HAKM M MX HOPMa pEaKLUU.
CaoticTBa MOIU(DUKAIIMOHHOW N3MEHYUBOCTH

6.5

Hacnencrsennasi, wWiIM TE€HOTHIIMYECKas, W3MEHYHMBOCTH. KoMOMHATHBHAs
W3MEHYMBOCTh. MeHo3 ¥ TOJOBOM TMpPOIECC - OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTH. MyTaIlMOHHAs W3MEHYHBOCTh. Kitaccupukamnus MyTanuii: TeHHBIC
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTanuii. MyTareHHbIe (haKTOPBHI.
3aK0oH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHON n3MeHunBoctr H.M. BaBunosa

6.6

I'eneTmka geoBeKa. KapI/IOTI/IH yejioBeka. OCHOBHEIE METOJbI TCHCTHKHN YCJIOBCKA:




TeHeaIOTUUCCKUH, OJIM3HEI[OBBIH, IUTOTCHETHYCCKU, OHMOXMMUYECKHM,
MOJIEKYJIIPHO-TE€HETUYECKUI. CoBpemMeHHOE OmpeacseHue T€HOTHUIIA;
MTOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTHUIUPOBAHHUE, B TOM YHCJIE C MOMOUIBIO
[TI1P-ananu3a. HaciaencTBeHHbIe 3a00I€BaHMS YEIOBEKA: TeHHBIE 00JIC3HH, 00IC3HU
C  HACIEACTBEHHOW  MPEAPACIOI0KEHHOCThIO,  XPOMOCOMHBIE 0O0JIC3HH.
ComaTnueckre W reHepaTuBHbIE MyTaluu. [I[pUHIUIBEL 310pOBOrO 00pa3a >KU3HH,
JTUATHOCTHKHU, NPO(OHUIAKTHKH ¥ JICUCHUs TEHETHYeCKHX OoJie3Hei. Menuko-
TEHETUYECKOE KOHCYJIbTHUPOBAHHE. 3HAUEHUE MEIUUMHCKOW TEHETUKH B
MPEIOTBPAIICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHUH YeIOBEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus Kak HayKa U Mpoiecc. 3apoxkIeHne CeIeKIUU U JOMECTUKalus. YyeHue
H./. BaBunoBa o 1ieHTpax MpOUCXO0KIESHUS U MHOTO00Pa3usi KyJIbTYPHBIX PACTEHUH.
L{leHTpBI MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COPT, MOPO/A, IITAMM

7.2

CoBpeMeHHBIE METO/bl CENEeKIMA. MacCOBBIM W WHIWBHUIYAIbHBIM OTOOPHI B
CeJeKUMHU pacTeHUu u KUBOTHBIX. OneHka sKcrepbepa. bau3kopoacTBeHHOE
cKkpemuBanue - WHOpumuHr. Yumcrtas muHMS. CKpenMBaHWE YHUCTBHIX JIMHHM.
I'ereposuc, unu rubpuaHas cwia. HepoacTBeHHOE CKpeIIMBaHHWE - ayTOPHUIMHT.
Otnanennas ruOpuausanus u ee ycrnexu. MckyccTBeHHbI MyTareHe3 U moiaydyeHue
MOJIMIUIOUAOB. JJOCTHXKEHUS CENIEKIIMU PACTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexnonorusa xak oTpaciib MPONU3BOACTBA. I'ennas HUHXKCHCPUS. OTansl CO31aHusA
pexkomOunantHoit JIHK um TpancreHHpix opraHu3MoB. KieTouHas WH)KEHEpHs.
Kiierounsie KynbTypbl. MUKpOKIIOHAJIBHOE pa3MHOKeHue pacTeHnid. KilonupoBanue
BBICOKOITPOYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHu3MOB. ODKOJOTMYECKHE H
stnyeckue mpodaemsl. MO - reHeTH4ecKkr MOIU(PUIIMPOBAHHBIE OPTaHU3MBI

Tabmuma 16.2

[IpoBepsiemble TpeOoOBaHUs K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenpHOU porpaMmel 11 kiacca

Kon

[IpoBepsieMble peIMETHBIE PE3YyJILTATHl OCBOCHHSI OCHOBHOM

MIPOBEPSEMOTO 00pa30BaTeNbHOM MPOrpaMMbl CpeHEr0 0011Iero 00pa3oBaHuUs

pe3yJibraTta

1

ChopMupoBaHHOCTH 3HAHHI O MECTE U POJIH OMOJIOTHH B CHCTEME HAYYHOTO
3HAHUS €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa U HAyYHOI'O0 MUPOBO33PEHUS; O BKJIAJIE POCCUNCKUX
U 3apyOexKHBIX YYEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTUU; (PYHKIIMOHAIBHON
IPAMOTHOCTH 4€JIOBEKA /IS PELICHUS )KU3HEHHBIX 3a1a4

YMeHue packpbiBaTh CoiepKaHUE OMOIOTHUECKUX TEPMUHOB U TTOHSTUIN: BUI,
MOMYJISIIHSL, TeHO(OH, SBOMIONHS, IBUKYIIUE CHIIbI ((DaKTOPBI) IBOJIOLNUH,
NPUCTIOCOOICHHOCTh ~ OPTaHW3MOB,  BHJI000pa30BaHME, OKOJOTHYECKHE
(dakTophl, SKOCHCTEMa, NPOAYICHThI, KOHCYMEHTBI, PEAYICHTHI, IICMH
MUTAHWS, SKOJIOTHYECKast MpaMuia, OnoreoreHos, onochepa

YMeHue wuznaratb OHOJOTHYECKHE TEOpUH (IBOJIIOLIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpHs 3BOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH




(3aponpreBoro cxoactsa K.M. bapa, uepenoBanus riiaBHbIX HalpaBIeHUN U
nyteit sBomronuu A.H. CeBepuoBa, yueHust o 6uocdepe B.1. Bepnazackoro),
ONPEENATh IPAHULBI UX IPUMEHUMOCTH K JKMBBIM CHCTEMaM

YMeH#ne Bi1aJieTb METOJaMU HAyYHOTO TTO3HAaHUsI B OMosioruu (HaOII0ICHHE U
ONMCaHUE KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI; OpraHU3alMsl U IPOBEICHUE
OMOJIOTMUECKOTO JKCIEPUMEHTA, BBIJIBIDKCHHE THUIIOTE3bl; BBHISBICHUE
3aBUCHUMOCTH MEKY UCCIIETyeMbIMHU BETMYMHAMHU, OOBSICHEHHE TTOMyUEeHHBIX
pe3yabTaTOB, HCIOJb30BAaHHBIX HAYYHBIX TOHITHH, TEOPHUH W 3aKOHOB;
YMEHHE JIeNaTh BHIBOJIBI HA OCHOBAHUHU MOyUYEHHBIX PE3YyJIbTaTOB)

YMeHue BBIICNATh CYIIECTBEHHbIE MPHU3HAKH CTPOCHUS OHOIIOTHYECKUX
OOBEKTOB: BHJIOB, MOIYJISALUH, MPOIYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOlIeHO30B U HKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB HACIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BHUJI000pa30BaHus,
IpUCTIOCOOTIEHHOCTH OPTaHU3MOB, JACUCTBUS HKOJOTHYECKUX (PaKTOPOB HA
OpraHU3MBI, TIEPEHOCa BEIIECTB M TIOTOKA DJHEPTUHU B IKOCHUCTEMAX,
AQHTPOIIOTEHHBIX U3MEHEHUH B HKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa
BEIIIECTB U OMOTEOXMMHUYECKUX ITUKIIOB B OHochepe

YMeHue npuMeHsTh MOJIyYeHHbIE 3HAaHUS AJIs OObSCHEHUS OMOJIOrMYECKUX
MpOLIECCOB M  SIBJIGHUM, JUISi TPHUHATHUA NPAKTUYECKUX PEIICHHH B
MOBCETHEBHOM JKM3HM B LIEIISAX 00ecTIeUeHHs] 0€30IaCHOCTH CBOETO 3I0POBBS
Y 3/I0POBbSI OKPYKAIOIINX JFOJICH, COOIIOICHNS HOPM IPaMOTHOT'O TIOBEICHUS
B OKpPYXXalIIeW MNPUPOTHON  cpele; TOHHUMaHWE HEOOXOIUMOCTH
UCTIONb30BaHUsl JOCTHKCHUM COBPEMEHHON OHMOJOTHH JIJIS PallOHAIBHOTO
MIPUPOIOTIOTH30BAHHMS

YMeHue pemath 371eMEeHTapHble OMOJIOTHYECKHE 3a/1a4H, COCTABIISATh CXEMBbI
MEPEeHOCca BEIIEeCTB U DHEPTUH B YKOCUCTEMAX (LIeTI TUTAHMS)

YMeHue BBITOTHATH J1a0OpaTOpPHBIE U TMpaKTHUECKUE paldoThl, COONIOIATH
npaBuja mpu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BaHHEM

YMeHue KpUTHYECKH OIICHMBaTh W MHTEPHPETUPOBATH HH(OpMAIIHIO
OMOJIOTMUECKOTO COJEpKaHUsI, BKJIIOYAIONIYIO TICEBJAOHAy4YHbIC 3HAHUSA W3
paznuuHbix uctoyHukoB (CMU, HaydHO-momynsipHble MaTepuabl);
paccMaTpuBaTh TIIO0AJBHBIE HKOJIOTHYECKHE IPOOIEMBI COBPEMEHHOCTH,
dbopMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYO MO3UIUIO
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YMeHue co37aBaTh COOCTBEHHBIE NHCHBMEHHBIE M YCTHBIC COOOIICHUS,
0000mas OMOJOTHYECKYI0 HWH(GOPMALMI0O W3 HECKOJIbKUX HCTOYHUKOB,
IPaMOTHO HCIIOJIb30BATh MOHITUIHBIN amnmnapaTt OHOJIOTHH

Tabmauua 16.3

[TpoBepsiembie rnemMenThI conepxkanus (11 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

DBOJIIOMOHHAS OMOIOT U

1.1

9BOJ’IIOHI/IOHH3H TEOpHA U €€ MCCTO B OHOJIOT U M.




CBuieTenbCTBa IBOMIOIMH. [1aIeOHTOIOTHYECKHE: TTOCIISI0BATEILHOCTD MOSIBICHHS
BHUJIOB B MaICOHTOJIOTHYECKOM JIETOTIHCH, MePEXOTHbIC (bopMmBI.
buoreorpadudeckue: cxoacTBO U paznudue GayH U GIop MaTEPUKOB M OCTPOBOB.
OMOpHOJIOTHYECKUE: CXOJACTBA W Pa3NU4usg AMOPHOHOB  pa3HBIX  BHIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTUYHBIC, aHAJIOTINYHBIC,
pPYAUMEHTapHBIC OPTaHbl, aTaBU3Mbl. MOJICKYISPHO-OHOXUMHUYUECKHE: CXOACTBO
MEXaHU3MOB HACJICIACTBECHHOCTHU W OCHOBHBIX MeTa0O0ITNYECKUX HYTGI?I Y BCEX
OpraHU3MOB

1.2

OpomononHas Teopus Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA.
JIBrKylMe Cuiibl 3BOJIIOLMK BUJIOB 10 J{apBuHY (M30BITOYHOE pa3MHOXKEHUE NPU
OTPAaHMUYEHHOCTH PECYpCcOB, HEOIpelIeJeHHas W3MEHYMBOCTh, Ooprba 3a
CYyIIIECTBOBaHUE, €CTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Teopus oBomouuun (CTD) U OCHOBHBIE €€ TOJOXKEHUS.
MuxkpoaBomntonus. [lomynanus kak eIMHUIA BUIA U IBOJIIOLUN

1.4

JBwxymue cuibl (pakToOpbl) BOJIIOLKU BUA0B B Ipupozae. MyTallMOHHBIH npoliecc
U KOMOMHATHBHAs W3MEHYMBOCTb. IlomyysiimOHHBIE BOJIHBI M Jpel( TIE€HOB.
Wzonauus n murpanus. EctecTBeHHBIN 0TOOD - HANIPaBIAIOUIMNA (HaKTOP BOIIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IpucrnocobaeHHOCTh  OPraHM3MOB  Kak  pe3ysbTaT 3Boiouuu. I[Ipumepsl
MPUCTIOCOOICHUH Y OpraHu3MoB. ApoMop¢ 036l i UIHOATATITAIIH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHOBHBIE (OpPMBI BUI000Pa30BaHUS:
reorpaduueckoe, 3K0JI0rH4ecKoe

1.5

MakposBosronusi. @OopMBI  JBOJIOLIMH: ¢bunernyeckas,  AUBEpreHTHas,
KOHBEPreHTHasl, mapaienbHas. HeoOpaTuMocTh 3BOTIONNN

Bo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JoHayuHble TpEACTABICHHUS O 3apOKJICHUU JKU3HU. HayuHble TUMOTE3bI
BO3HMKHOBEHHUS KH3HM Ha 3emie: abuoreHe3 M MaHCIEpMUS. XHUMHUECKas
ABOJIIONMUA. DKCIEPUMEHTAIILHOE TOATBEPKJICHUE XHUMHUYECKOW  DBOJIIOIHH.
HauanpHbie aTambel Ouosnormyeckod spomtonmu. ['umoresa PHK-mupa. ITlepswie
KJIETKH U UX HBOIIOIMSA. DOPMHUPOBAHKE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB

2.2

PazButue xu3nu Ha 3emie mo spam u mnepuonam. Karapxeit. Apxeiickas u
npotepo3oiickast 3pbl. [lameosoiickas 3pa ©W €€ TMepuoabl: KeMOpPUKCKUH,
OPJIOBUKCKHW, CWIYPUWCKHAWM, JI€BOHCKUH, KAaMEHHOYIOJIbHBIM, TMEPMCKHUH.
Me3o30iicKasi 3pa U €€ MEPHUOIbl: TPUACOBBIN, FOPCKHI, METOBOM.

KaiiHo3oiickas 3pa U ee nepuojipl: NajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.
XapakTepucTuka KiuMara M TeOoJOTMYeCKHX mporeccoB. (OCHOBHBIE 3Tallbl
OBOJIIOIIMMA PACTUTEIBHOTO M KHUBOTHOTO MHpa. ApoMOpdo3bl y pPACTCHUH W
KUBOTHBIX. [losiBIIEeHKE, paclBET U BBIMUPAHHUE IPYII KUBBIX OPraHU3MOB
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Cucrema OpraH”uv4eCckKoro Mupa KakK OTpaXCHHUC  DBOJIIOLUU. OcHOBHBIC
CUCTEMATUUYCCKHE I'PYIIIILI OPraHnu3MOB

24

OBojironUs 4YelloBeKa. AHTPOIOJIOTHs Kak Hayka. Pa3Burue mnpeacraBieHuil o
IIPOMCXOXKICHUN 4ejloBeKa. Meroabl u3ydeHus aHTponoreHesa. CxoictBa
pasnuyuus YesloBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MOJI0KEHHE YEIO0BEKa.

JBwxymue cunbl (dakTopsl) aHTpororeHesa. HaciencTBeHHass M3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAUMA TPYyHa,




MBIIIJICHUEC, PC€Yb

2.5

OcHOBHBIE CTaJMM M BETBU DSBOJIOLUHU YEJIOBEKAa: AaBCTPAJIONUTEKH, YenoBek
yMernbli, Yenosek npsaMoxoaamui, Yenosek HeanAepTanbCKuil, Yea0BeK pa3yMHBbIN.
Haxonkm ~ uWckomaeMblX ~ OCTAHKOB,  BpeMs  CYILIECTBOBaHMs,  00JacTb
pacrpocTpaHeHHs, 00bEM I'OJIOBHOI'O MO3ra, 00pa3 KU3HHU, OPyAUs

2.6

Yenoeueckue pacbl. OCHOBHbIE OOJBIIME pPAChl: €BpOINeOMHAs (eBpas3uiickas),
HErpo-aBCTpaJIONIHAs (9KBaTOpHANIbHASA), MOHI'OJIOUAHAs (a3uarcko-
amepuKaHcKasi). YepThl MPUCTIOCOOIEHHOCTH MPECTaBUTENIEH YEIOBEUECKUX pac K
yCIIOBUSIM cylecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMsbl 1 OKpy>Karolias cpeia

3.1

OKoJorusi KaKk Hayka. 3ajauyd M paslielibl dKOJOTHH. MeToabl 3KOJIOTHYECKUX
UCCIICIOBAHMA. DKOJIOTUYECKOe MHUPOBO33peHHe. Cpenpl OOMTaHUS OPTaHU3MOB:
BOJ[HAs, HA3EMHO-BO3IyIIIHAS, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs

3.2

Oxonoruueckue  ¢akrtoppl.  Krnaccudukamuss — SKOIOrHUeCKUX  (DaKTOPOB:
abuoTnyeckne, OWOTHYECKHE U aAHTPONOTeHHbIE. JIeWCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPraHU3MBbI
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AOuotnyeckue (akToOphl: CBET, TeMIlepaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucriocobnennss  OpraHU3MOB K  JCHCTBUIO  a0MOTHYECKUX  (aKTOPOB.
buonornueckue puTMbl
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buotnyeckue Qakroppl. Buael OMOTHYECKHMX B3aUMOIECHCTBUI: KOHKYPEHLUS,
XHUITHAYECTBO, TApa3uTH3M, MYTyallu3M, KOMMEHCAIM3M (HaxJIeOHHYECTBO,
KBaPTUPAHTCTBO),  aMEHCaJIM3M,  HeWTpanuzM.  3HadeHHe  OMOTHYECKUX
B3aMMOJEHCTBUIM ISl CYIIE€CTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapPaKTCPUCTHUKU MOITYJIALINHA. OcHOBHBIE ITOKA3aTEIIN MOMyJIAIHUN:
YUCJICHHOCTb, IUJIOTHOCTb, PpPOXAACMOCTb, CMCPTHOCTb, IIPUPOCT, MHUI'PpALHA.
I[I/IHaMI/IKa YUCJICHHOCTHU IMOMYJIAIMU U €€ PEryJIaind

Coo0111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI

4.1

CoobmiecTBo opraHu3mMoB - OuorieHo3. CTpyKTypel OuWoOIeHO3a: BHUIOBas,
NPOCTpPAaHCTBEHHAs, Tpoduueckas (muimeBas). Bunsl-momunantel. CBs3u B
OuoueHo3e

4.2

DKOJIOTHYECKUE CUCTEMBI (3KocucTeMbl). [ToHsTHE 00 SKOCHCTEME M OMOTEOIICHO3E.
QOyHKIMOHAIBHbIE  KOMIIOHEHTBI ~ DKOCHUCTEMBI: IPOAYIEHTHI, KOHCYMEHTHI,
peayueHTsl. KpyroBopot BeliecTB U MOTOK 3HEPTHH B 3KocHcTeMe. Tpodudeckue
(nmuieBble) ypoBHU 3KocucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE TOKa3aTeNn
9KOCUCTEMBI: OHoMacca, MPOMYKIHUSA. OKOJIOTMYECKHE MUPAMHIIbI: TMPOIYKIUH,
YHUCICHHOCTH, Oromacchl. CBOMCTBa 3KOCHUCTEM: YCTOWYHMBOCTb, CaMOPETYJIALUS,
pazButue. Cykieccus

4.3

[TpuponHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMa XBOWHOTO WIIH
LIMPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOTeHHBIE 9KOCUCTEMBI. ATPO3KOCHCTEMBI. YpOosKocUCTEMBI.
Buonornueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak ¢akrtop ycroilunBocTM 3dKocucteM. CoxpaHeHHe




OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa OHOC(EPHI.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocepbl Kak TI100aabHOM
sKkocucTteMmbl. JluHamMu4yeckoe paBHOBecue H oOpaTHas CBi3b B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOreOXMMHUYECKHE LIUKIIBI 2JIEMEHTOB (yTiepo/a, a30Ta).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Omocdepe 3emiau. AHTpPOTNOreHHbIE W3MEHEHUs B Ouocdepe.
['mobGanpHBIE HKOIOTHYECKHE TIPOOIEMBI.

OcHoBa pallMOHAJILHOTO yIPaBICHUS IPUPOIHBIMH PECYPCAMU U UX UCTIOJIb30BaHUE.
JoctuxeHust OMOIOTUN U OXpaHa IPUPO/IBI
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