119. PepepanbHana pabo4yasa nporpamma no yye6Homy npeamety "Buonorua”
(6a3oBbIN YPOBEHD).

119.1. ®enepanvhas pabodas nporpamma mo yueOHoMmy mnpenmety "buonorus” (6a30BbIit
YpOBEHb) (Hajiee COOTBETCTBEHHO - MporpaMma IO OHOJIOTHH, OHOJIOTHS) BKJIIOYACT
MOSICHUTENFHYIO 3aIllMCKY, COJEpKaHHe OO0ydYeHUs, IUIAHHPYEeMbIE pPe3yJdbTaThl OCBOCHUS
POTPaMMBI 110 OMOJIOTHH.

119.2. TlosicHuTenbHasi 3amucKa OTpa)kaeT OOIIME IEeNW W 3aJaud M3ydeHHUs OMOJIOTHH,
XapaKTePUCTHKY MCHXOJOTHYECKUX IPEANOCHUIOK K €€ HM3YYCHHIO OOydYaroIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe IOAXOIbI K OTOOpY COJEpXKAHUS, K OIPEAEICHHIO
IUTAHUPYEMBIX Pe3yIbTaTOB.

119.3. Copepxanue 0Oy4eHHsS PpacKpbIBaeT COJAEp)KaTeNbHbIE JIMHUU, KOTOpBIE
IpeaIararoTcsl Uil 00s3aTeNbHOT0 M3YYeHHsS B KaKIOM Kilacce Ha YPOBHE CPETHEro OOILIero
o0Opa3oBaHusl.

119.4. IInanupyemble pe3ylbTaThl OCBOCHHUS MPOrpPaMMbl MO OHOJOTHUU BKJIIOYAIOT
JUYHOCTHBIC, METAIPEIMETHBIC PE3YJIbTAaThl 32 BECh NEpHOJ OOYYCHHUS Ha ypPOBHE CPEIHETO
o0miero oOpa3oBaHMs, a TaKKE IMPEIMETHBIC JIOCTIKCHHS OOYYarOIIErocsl 3a KaKIbld T[T
00y4eHwusI.

119.5. NosscHUTenbLHaaA 3anucka.

119.5.1. Tlpu pa3paboTke mnporpaMmbl MO OHOJOTUU TEOPETUUYECKYI0 OCHOBY JUIA
OTIpe/ICNICHUs] TOJX0A0B K (OPMUPOBAHUIO COJEpKaHUsA ydeOHOro mpenmera "buomorns"
coctaBuny: KoHuenrtyanbHble nonoxeHus GI'OC COO o B3auMOOOYCIOBIEHHOCTH ILENEH,
COJICp)KaHUs, PE3yJIbTaTOB OOY4YCHHS W TPeOOBAaHWUH K YPOBHIO TIOJITOTOBKH BBIITYCKHHKOB,
MOJIOKEHUs 00 OOImMX WeNsX W MPHUHINIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpelHero ooduiero odpaszoBaHusi B Poccuiickoii @enepanuu, a TakkKe MOJOKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUH B TTIO3HAHHUH KUBOU MTPUPOJIBI M 00ECTICUEHUH CYIIECTBOBAHUS
yesoBeueckoro oomectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHHSIM OIPEIEIICHbl OCHOBHBIE (DYHKIIUU
MPOrpaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

119.5.2. Tlporpamma 1o OMOJOTHU JA€T TMPEACTABICHUE O IENAX, 00 00IIel cTpaTeruu
00y4deHus1, BOCIIUTAHUS M Pa3BUTHUS 00yUArOIINXCS CpeAcTBaMH yueOHoro mpenmera "buonorus",
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJEpKaHHe, €ro CTPYKTYpYy, paclpeleleHue I
pa3zenaM W TeMaM, PEKOMEHIYyeMYIO MOCIe0BaTeIbHOCTh M3yUeHUs y4eOHOro marepuaia ¢
YU4ETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKH 00pa30BaTENIbHOIO IMpoliecca,
BO3pacTHBIX ocoOeHHOocTel obOydarmuxcs. B mporpamMme mo OHMONIOTMM TakKe YUUTBHIBAIOTCS
Tpe6OBaHI/I$[ K IUNTAHUPYEMBIM JIMYHOCTHBIM, MCTAIIPEAMCTHBIM H HNPECAMETHBIM PE3YyJIbTaTaM
oOydeHus B pOpMUPOBAHUN OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENLHOUN JAESITETbHOCTH/YI€OHBIX
JIEHCTBUI 00y4aIOIIUXCs IO OCBOCHUIO COJIEP KaHUS OMOJIOTUYECKOTO 00pa30BaHUsI.

119.5.3. B mporpamme mo Oumomoruu (10 - 11 kmaccel, 6a30BBI YpOBEHB) pealn30BaH
NPUHIAI TIPEEMCTBEHHOCTH B M3y4eHHH OWOJIOTHH, Ojaromaps 4eMy B HEH MpOCMaTpHBAETCs
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIlMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeICTaBICHUH O 370pOBOM o0OOpa3e KHU3HHM U OEpexHBIM OTHOIIEHHEM K OKpyKaromen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3ydyeHHEM 001IeOMOIOTHYECKIX TEOPH, a TaKKe 3HaHUMN
O CTPOEHHUM >KMBBIX CHCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOIUX B HHUX
MIPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IEJIEHO BHUMAaHHE HCITOJIb30BaHUIO MTOJTyYSHHBIX 3HAHHUH
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU



HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKA, MEIUKO-TEHETHYECKOrO  KOHCYJIBTUPOBAHMA,
000CHOBaHMA 3KOJOIMUYECKH 1€JIeCO00pa3HOro MOBEIEHUS B OKpYXKarolled NMPUPOIHON cpere,
aHaINM3a BIMSHMS XO3AHCTBEHHOM JEATEIbHOCTH YEJOBEKAa HA COCTOSIHUE IPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K HPUKIAJHOM HANpPaBICHHOCTH Y4e€OHOIo
npeamera "buonorus" MpoAMKTOBAHO HEOOXOIMMOCTBIO 00ECHeUeHUs YCIOBHM Ui PEHICHUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 ILIKOJIBHOIO0 OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mpearosaraer
dopmupoBaHre y 00yYarOmUXcs CIOCOOHOCTH aaNTUPOBATHCI K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILETOCSI COBPEMEHHOI'O MHpa.

119.5.4. TlporpaMMa 1o OMOJIOTUM SABISETCS OPUEHTHUPOM JJISi COCTaBJICHUS paboumx
IPOrpaMM, aBTOPbI KOTOPBIX MOT'YT MPEAJIOKHUTh CBOW BapUaHT MOCJIEA0BATEIbHOCTH N3YUEHUS U
CTPYKTYpBI y4eOHOT0 MaTepuania, CBoe BHJIEHHE MyTel GpopmupoBanus y oodyqaronmxes 10 - 11
KJIACCOB MPEIMETHBIX 3HaHUM, yMEHUH M CHoco0OB Yy4yeOHOH [JEeATETBbHOCTH, a TakKkKe
METOAMYECKHX PEIICHUH 3ajad BOCIUTAHMA W PAa3BUTUS CPEACTBaMH Y4eOHOro MpeaMera
"buonorus".

119.5.5. buosorust Ha ypoBHE CpeHEro 0011ero 00pa3oBaHus 3aHUMAET BaxkHOEe MecTo. OH
oOecrieurBaeT (popMupoBaHUE Yy OOYYAIOIIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MUPA,
pacmmpsier 1 00001IaeT 3HaHUS O KHUBOH MPUPOJE, €€ OTIUYUTEILHBIX IPU3HAKAX - YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3/JaeT YCIOBHS JJIsA: TO3HAHUS 3aKOHOB YKHBOW IPHPOJIBI,
dopmupoBaHus (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0Oe30macHoro obpasa
YKU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, [IGCHHOCTHOTO OTHOIICHHUS K YKHBOH MPHUPOJIC U YESITOBEKY.

119.5.6. Bonpiioe 3HaueHHUE OMOJIOTHSA MMEET TAKXKE JJIsl PElICHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, couuanu3anuu odyyaromuxcs. M3yyenne
Ouosornu odecneunBaeT ycaoBus s (OpMUPOBAHUS WHTEIUICKTYaTbHBIX, KOMMYHHKAIIHOHHBIX
U HMH(QOPMAIMOHHBIX HABBIKOB, JCTETHYECKOM KyJIbTYpbl, CIIOCOOCTBYET HHTErpaluu
OMOJIOTMYECKUX 3HAHUN C NPEJICTABICHUSAMHM M3 IPYTUX y4eOHBIX MpPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MON0XKEHUS O MpeAHAa3HaYeHUH Y4eOHOro mpeamera
"Buonorus" cocTaBUIM OCHOBY JUTsI OTIPEIEIICHHS TTOIXO0/I0B K OTOOPY U CTPYKTYPUPOBAHHIO €T0
CoJIepKaHus, MPEICTAaBIEHHOr0 B IpOrpaMMe 1o OHOJIOTHH.

119.5.7. Ot6op coxmepxanus ydyeOHOro mnpenMera "buonorusa" Ha 06a30BOM ypOBHE
OCYILECTBJIEH C TO3MLUH KyJIbTYpOCOOOPAa3HOrO IOAX0Ja, B COOTBETCTBHM C KOTOPBIM
oOyuyaroruecs: JODKHBI OCBOWUTH 3HAHMS M YMEHHS, 3HaUMMble Uil (OPMHUpPOBaHUS 0OIIEi
KYJIBTYpPbI, OIpPEIEISIOIINE IIOBEACHUE YEIOBEKa B OKPYKAIOLIEH NPUPOJHOW Cpele,
BOCTpEOOBAHHbIE B IOBCEIHEBHOM )KM3HU U MPAKTUUYECKON nedarenbHocTH. Oco0oe MecTo B ATOU
CUCTEME 3HAaHUU 3aHUMAIOT JJIEMEHTHl COJEP)KAHMS, KOTOPBIE CIyXaT OCHOBOM JUIS
(bopMUpOBaHUS TPECTABIEHUNH O COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHE Mupa U
[ICHHOCTHBIX OpPHEHTAIUSX JMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHM3allUd OHOJIOTHYECKOTrO
o0Opa3oBaHwUs.

119.5.8. CtpykTypupoBaHue coJepxaHus yueOHOro MaTepuasa B IporpaMmme 1no OHOJI0rHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
YKUBOM IIPUPOJIBL, O €€ YPOBHEBOW OPraHU3allMY 1 SBOJIIOIIMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
ydaeOHoro mpeamera "buonorus" BBIIEICHBI CIEAYIONIUE CONEpKaTeNIbHbIe JIMHUK: "buonorus
Kak Hayka. Meroapl HayuHoro no3Hanus", "Kierka kak Ouonoruueckas cucrema', "Opranusm
Kak Ouonorudeckas cucrema", "CucreMa U MHOroodpasue opraHu4eckoro mupa', "DBONIOIHS
KUBOM Npupozas!”, "IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTH .

119.5.9. llens uzydenus yueonoro npeameta "buonorus" Ha 6a30BoM ypoBHE - OBIaJICHUE
00y4JalmUMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid J>KUBBIX CHCTEM
Pa3HOTO paHra M MPHOOpPETEeHNUE YMEHUN MCTIOIB30BaTh ATH 3HAHUS JJI TPAMOTHBIX JICUCTBHUH B



OTHOILIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

119.5.10. JocTmxenue nenu n3ydeHus yueoHoro npeamera "buonorus" Ha 6a30BOM ypoBHE
oOecrnieunBaeTcs PEIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE 00YYaIOIUMHKCS CUCTEMBbI 3HAHUM 0 OMOJIOTNYECKUX TEOPUSX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWJIaX, CIyXKalluX OCHOBOH s (HOPMUPOBAHHA
IIPEJCTAaBICHUA O €CTECTBEHHO-HAYYHOM KAPTUHE MHUpPA, O METOAAX HAay4yHOIO IO3HAHU,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTSX MHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINUXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOIOTHUH;

¢dopmupoBaHHe Yy OO0YyYarOmMXCS IO3HABATEIBHBIX, WHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHalIMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJEN U MIOJIXOI0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUY;

CTaHOBJIEHHUE Y 00y4aroIMXcsi 0011el KyJIbTypbl, PYHKINOHAIBHON I'PAaMOTHOCTH, pa3BUTHE
YMEHHUM OOBSACHATH U OLIEHUBATH SIBJICHUSI OKPY)KAIOIIEr0 MUPA >KUBON MPUPOJbl HA OCHOBAHUU
3HAHUI U OIBITA, MOJIYYEHHBIX [IPU U3YUYECHUH OUOJIOTHH;

dbopMupoBaHHE y OOYYAIOIIMXCS YMEHUW WILIIOCTPUPOBATh 3HAYCHUE OHMOIOTHYCCKHUX
3HAHUM B MPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIMHCKHUX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEIOBEKOM JKHBOH IPUPOJIBL,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEW, COOIOIEHUS AITUYECKUX HOPM IIPU MPOBEACHUN
OMOJIOTHYECKHUX HCCIIEIOBAHUIA;

OCO3HAaHHE ILIEHHOCTH OMOJIOrMYECKMX 3HAHWM JJis MOBBIIMIEHUS YPOBHS SKOJIOIMUECKOMN
KYJBTYPBI, U1l POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHUH B IOBCEIHEBHOM JKMU3HM JUISI OLICHKU
MOCNEACTBUI CBOEH NEATENbHOCTH MO OTHOIICHHIO K OKpYXarollel cpene, COOCTBEHHOMY
37I0pOBBI0, 0OOCHOBAHUE U COOJIIOICHUE MEP MTPOPMITAKTUKH 3a00JI€BaHUM.

119.5.11. B cucreme cpenHero obmero oOpaszoBaHus yueOHbIH mpeamer "buomorus",
M3y4aeMbIil Ha 0a30BOM YPOBHE, SBJISIETCS 00s3aTEIHHBIM YYEOHBIM MTPEAMETOM.

OO0111ee unciIo 4acoB, pEKOMEHI0BAaHHBIX AJIs M3yueHus: ouonoruu - 68 yacos: B 10 kmacce -
34 gacoB (1 gac B Henento), B 11 kimacce - 34 yacos (1 yac B Heemo).

119.6. CopnepxaHue oby4yeHus B 10 knacce.
119.6.1. Tema 1. buonorus xak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMH HaykaMmu, ¢uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouonoruu B
dbopMHUpPOBaHUH COBPEMEHHON HAy4YHOU KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK.

MeTo/bI TO3HAHUS KUBOU MPUPOABI (HAOIIOACHHUE, YKCIIEPUMEHT, OMKMCaHNe, U3MEPEHHE,
KJaccuukanms, MOJETHPOBAHNUE, CTATUCTUYECKAss 00pad0OTKa JaHHBIX).

JleMoHCTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbuos, /J[x. Yorcon nu ®@. Kpuk.



Tabmuiet 1 cxeMbl: "MeTo bl TO3HAHUS )KUBOW TIPUPOIBI".
JIaGopaTopHble U MpaKTUIECKHe paboThI:

[Ipaktuyeckas pabora N 1. "Hcmonmp3oBaHue pa3iu4yHBIX METONOB NPU H3YUYEHHUH
Ounosoruueckux o0bEKToB".

119.6.2. Tema 2. )KuBble CUCTEMBI U KX OpTraHU3aIHsl.

JKussble cucteMsl (0MOCHCTEMBI) KaK peMeT U3ydeHHst Onosoruu. OTInYKe )KUBBIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CpoiictBa OmocucteM M HX pa3HooOpaswe. YPOBHU OpraHU3alMH OMOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOChEPHBIA.

JleMoHcTpanuu:

Tabnupel u cxembl: "OCHOBHBIE NpU3HAKU >KU3HHU", "YPOBHU OpraHu3aliil >KUBOM
IpUpoabI".

Ob6opynoBanue: moaens Moiekynsl JJHK.
119.6.3. Tema 3. XuMHUUYECKU COCTAB U CTPOCHHUE KIIETKH.

XUMUYECKUH COCTAB KJIETKH. XMMHYECKHE DJIEMEHTBI: MAaKPO3JIEMEHTbI, MUKPOIJIEMEHTHI.
Bojza n MuHepanbHbIE BEIIECTBA.

OyHKIMM BOJIBI M MHUHEpAJIbHBIX BellecTB B kieTke. [loanep:kaHue OCMOTHYECKOTO
OastaHca.

benxu. CoctaB u cTpoeHne 6e1K0oB. AMUHOKHUCIIOTHI - MOHOMEpHI OenkoB. HezameHnMble u
3aMEHUMBbIE aMUHOKHUCIIOTHI. AMHHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI OSIIKOBOM MOJIEKYJIbI
(mepBUYHAsI, BTOpUYHASI, TPETUYHAS M YUETBEPTUYHAS CTPYKTYpa). XUMUYECKHE CBONCTBA OEIKOB.
buonoruueckue pyHKIMU OEIKOB.

@depmeHTHl - Ouonoruyeckue karaiau3atopbl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Omianuus  ¢(EpMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBonbl: MOHOCaxapuabl (TJIFOKO3a, pud03a U J1e30KCUpHd03a), qucaxapuibl (caxaposa,
JIAaKTO3a) W TMOJNHCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YTJIEBOIOB.

Jlunuasl:  Tpurmuuepuabl, ¢Gochonunuabl, crepouabl. [ 'mapoduabHO-TUAPOPOOHBIE
cBoiicTBa. buonormueckue QyHKiuu munmuaoB. CpaBHEHUE YIIIEBOMOB, OCIKOB M JIUIHIOB KaK
UCTOYHUKOB SHEPTHUH.

Hyxnennoseie kucnorer: IHK u PHK. Hykneotuasl - MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHIH.

[{uTonorus - Hayka o kieTke. Kiaerounas Teopus - mpuMep B3auMoeicTBus uei u pakro
B HAyYHOM ITO3HAHUU. MeTo/1bl U3y4eHUS KIETKH.



Krnerka kak nenoctHas >kuBasi cucrema. OO0Imue NMpU3HAKKU KIETOK: 3aMKHYTask Hapy>KHas
MeMOpana, monekyibl [JHK kak renernueckwmii ammapar, cuctemMa CHHTe3a Oeka.

Tumbl KJIETOK: DJyKapHOTHUECKass M TNpokapuotudeckas. (OCOOCHHOCTH CTPOCHHSA
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (YHKIIHH.
[Tna3maTudeckas MeMOpaHa, ee cBoWcTBa M (QyHKmuu. lluTomnmasmMa W ee OpraHOUIBL
OnnomemOpannbie opranoubl kietku: DI1C, anmapar ['onbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHOMAbI KJIETKUA: MUTOXOHIPUH, TIacTUAbL. [IpoucxoxaeHne MUTOXOHAPUN U riacTu. Buabl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BriatoueHusl.

Snpo - perynaropHsblil neHTp kietku. CTpoeHue spa: siaepHas 000JI0uKa, KapuoIruia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIETKE.
JleMoHcTpanuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammbl:  "Pacnpenenenue XMMHUYECKHUX JJIEMEHTOB B  HEXHUBOM  mpupoje',
"Pacnipenenenne XMMHYECKUX SJIEMEHTOB B KUBOU IIpupoze".

Tabmuubl u cxembl: "llepuomnueckas Tabnuma XUMHYECKHX 3JeMeHTOB", "CTpoeHue
Mouiekyibl Bojibl", "buocuntes Oenka", "Crtpoenue monekynsl Oenka", "Ctpoenue depmenta',
"Hyxneunnosble kucinotsl. JJHK", "Crpoenne monexynsr AT®", "CtpoeHue 3ykapuoTHYECKOU
knetku", "Crpoenue >xuBoTHOW kietku", "CrpoeHue pactutenbHoM kieTku", "CrpoeHue
npokapuotnueckoil kietku", "Crpoenue sapa kinetkn", "Yrnesoasl", "JIunuasr".

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHWE [JIsi TPOBEACHHs HAOIIOJACHHM,
U3MEpPEHH, YKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JIaGopaTopHble U MpaKTUYECKUe paboThI:

JlabopatopHas padora N 1. "N3yueHue KaTaauTHUECKOW aKTUBHOCTU (epMEeHTOB (Ha
pUMepe aMHIIa3bl UK KaTanassl)".

JlabopaTtopHas paborta N 2. "M3ydeHne cTpoeHUs KIETOK PACTCHHM, )KUBOTHBIX U OaKTEpHit
0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u ux onucanue".

119.6.4. Tema 4. )Kn3zneneITenbHOCTD KIIETKH.

OOMeH BelecTB, WK METa00IM3M. ACCUMMIIALINS (TUTACTHYECKUI OOMEH) M IUCCUMMIISIIHS
(oHepreTuyeckuii 0OMEH) - JBE CTOPOHBI €IMHOTO TMpoliecca mertabonu3ma. Poib 3akOHOB
COXpaHEHHMsI BELIECTB ¥ SHEPTHH B TOHUMaHUU METa0O0IM3Ma.

Tuner oOMmeHa BemiecTB: aBTOTPOodHBIA U rereporpodHblii. Poas pepmerToB B 0OMeHe
BEILECTB U MPEBPAILICHUHN SHEPTUU B KIIETKE.



@otocunte3. CperoBass M TeMmHOBas (as3bl ¢orocuHTe3a. Peakuuu QoTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. Biusaue ycnoBuit
cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OaKTepuH. 3HAYCHHE XEMOCHHTE3a I KU3HU Ha
3emite.

DHepreTuveckuii 0OMEH B KileTKe. PaciiernsieHne BenecTs, BhIICIICHUE U aKKYMYyJTHPOBaHHE
DHEPruM B KJIETKE. OTalbl 3HepreTudeckoro oOmena. [nmukonu3. BpokeHwe W €ro BHIBIL.
KucnoponHoe okucienue, WM KIeTOYHOe jabixaHue. OkuciurenbHOe (GochopriimpoBaHue.
O} PeKTUBHOCTD IHEPTreTHIECKOTO 0OMEHa.

Peakiun wmatpuunoro cuHTe3a. ['enermueckas wuHbpopmanusa u JIHK. Peamuzamms
reHeTH4ecKoi mH(popManuu B KieTke. ['eHeTHuYecKnii KoJ M ero CBOMCTBA. TpaHCKpHUILUS -
MatpuuHbli cuHTe3 PHK. Tpancmsius - OuocunTes Oenka. Dtansl Tpancasuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexknerounsie ¢popmsl sxu3HM - BUpychl. Mctopus oTkpsiTus BupycoB (/.M. FiBaHOBCKMiN).
OCOOCHHOCTH CTPOCHHS M JKM3HEHHBIH HUKJI BUPYCOB. bakrepuodaru. bonesnu pacreHwid,
KUBOTHBIX U YEJIOBEKAa, BbI3bIBaeMble BHpycamMu. Bupyc ummyHnonedunura yenoseka (BUY) -
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrpoCcTpaHEHUs BUPYCHBIX 3a00JI€BaHUH.

JleMoHcTpanuu:
[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsses.

Tabmuret u cxemsl: "Turbl mutanus”, "Metabomu3m", "Muroxouapus”, "IHepreTHIecKuit
obomen", "Xnopomnact", "®orocunres", "Crtpoenune JJHK", "Ctpoenue u ¢yHKIMOHMpPOBaHUE
rera", "Cunte3 Oenka", "I'enernueckuii xon", "Bupycel", "bakrepuodaru", "CrpoeHnue u
*u3HeHHbIH 1ukn Bupyca CIIN/la, 6akreprodara”, "Penmukarms JJHK".

Ob6opynoBanne: moxaenu-anmukanuu "Yasoenne JIHK u tpanckpunmus", "buocuures
oenka", "CtpoeHue kiaeTku'", monensb cTpykrypsl JJHK.
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119.6.5. Tema 5. Pa3mHOX€eHUE 1 UHIUBUYaIbHOE PAa3BUTHE OPTaHU3MOB.

Krnerounslif 1Mk, WM KU3HEHHBIM HUKI kieTku. MHTepdaza u mmros. Ilporeccsi,
nporekaromue B uHTepdasze. Perumkanus - peakuus marpuydoro cuHresa JJHK. Crpoenne
xpoMocoM. XpOMOCOMHBIA HaOOp - KapUOTHUIl. JIUTIJIOMTHBIA U TalJOUIHBIM XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornueckrue OCHOBBI Pa3MHOKEHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenue kneTku - Muto3. Ctaauu muro3a. [Iporeccsl, mpoucxosaiye Ha pa3HbIX CTaAMSIX
MuUTO3a. brogorn4eckuii cMpICi MUTO3a.

[IporpamMmmupyemas rudesnp KJIETKH - allonTo3.

(DOpMLI Pa3MHOKCHU OPTaHU3MOB: 0ecroioe H MoJ0BOE. Bungsr OecroIoro Pa3MHOKCHHA:
JCJIICHHUEC HaABOC, IMOYKOBAHHMEC OJHO- M MHOI'OKJICTOYHBIX, CHOp006p330BaHI/Ie, BE€Ire¢TaTUBHOC
Pa3MHOKCHHC. I/ICKYCCTBCHHoe KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUCHUC IJIA CCIICKIIUU.

ITonoBoe Pa3MHOKCHHUE, €TI0 OTIINYUA OT Oecmoioro.



Metiio3. Cragum meitosza. [lpoueccsl, mpoucxonsime Ha craausx Mmenosa. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAYEHUE MEi103a.

I'ameTorenes - mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [10JIOBBIE JKeye3bl:
CEeMEHHUKU U sMuHUKU. OOpa3oBaHHE U PA3BUTHUE IOJOBBIX KJIETOK - TaMeT (CHepMaTO30uJ,
AWLEKIeTKa) - crhepmaroreHe3 .  ooreHe3. (OCOOCHHOCTH CTPOEHHUS SIHULEKIETOK H
cnepmaro3on1oB. OmnonoTBopenue. [laprenorenes.

WNuauBuayanbHOe pa3BuTUE (OHTOreHE3). OMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOPHUOHAIBHOTO PAa3BUTHS Y MMO3BOHOYHBIX )KUBOTHBIX: JPOOJIEHHE, TaCTPYJISAIHS, OPraHOT€HES.
[ToctamMOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHA: NPSMOE, HEMPsIMOe
(mmunHOYHOE). BnmsHME cpenpl Ha pa3sBUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3BIBATDH
BPOXKJICHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JlemoHcTpauu:

TaOmuupl 1 cxembl: "@opmbl pasMHOXKEHHsI opraHu3MoB', "J[BOWHOE OIIONIOTBOPEHUE Y
IIBETKOBBIX pacTeHuit", "BereratnBHoe pasMHoxeHue pacteHuid", "Jlenenue kiueTku Oaktepuit”,
"Ctpoenue mnonobix kierok", "Crpoenue xpomocomsbl", "Knerounsiii muxn", "Pemnukanus
JHK", "Muro3", "Meiio3", "[Ipamoe u Henpsimoe pazButue', "['ameTorenes y MiaeKkoOMUTarOMMUX
u gestoBeka', "OCHOBHEIC CTaAuU OHTOTeHe3a" .

O6opynoBanue: MHUKPOCKOI, MHKpomnpenaparsl "CrepMaTo3ouibl MIEKOMUTAIOMIEero",
"Sitnexnerka muekonuTaromero”, "Kapuokrnnes B KJIeTKax KOpelika Jiyka', MarHuTHas MOJIEIb-
anmmukanus "lenenue kinetku", moaens JITHK, moxens Meradaznoit XpoMOCOMEI.

JlaGopatopHble U MpaKTUUYECKHE PaOOTHI:

JIaGoparopHas pabora N 3. "HaOnroneHue MuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpoIpenaparax".

JlaGoparopHass pabota N 4. "H3yueHue CTpOEHHs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpornpenaparax'".

119.6.6. Tema 6. HacnencTBeHHOCTh U N3MEHUMBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Hcrtopust pa3BUTHS TE€HETHUKH. Poib UUTOIOTHM U
HMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKMX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuKH. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUUECKHE MOHATHUS. | eHeTnueckass CMMBOJIMKA, UCIIOJIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HacJIeOBaHMsI  IPU3HAKOB, ycTaHOBiIEeHHble [I.  MeHnzaenem.
MounoruOpunHoe ckpemuBaHyue. 3aKoH equHo00pa3us THOpUIOB repBoro nokoseHus. [Ipasuio
JOMMHHMPOBAaHMsI. 3aKOH pacIIEIUIEHUs] NpU3HAaKoB. ['mnore3a uuctoTel ramer. llomHoe u
HEMOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeluBaHUE. 3aKOH  HE3aBHUCHMOTO  HACTENIOBaHUS  MPU3HAKOB.
[{uToreHeTHYeCKUe OCHOBBI JUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS TS ONIPEICTICHHS T€HOTUIIa OCOOH.



CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mno cHemIEHHOMY
HaCJIEJOBaHMIO TeHOB. Hapymenue cuenneHus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH. | eHeTHYECKUE KapThl.

I'enernka moia. XpOMOCOMHOG OIIPECACIICHUC I10J1a. AYTOCOMBI H TIOJIOBBIC XPOMOCOMEI.
I'omorameTHble U TeTCPOraMCeTHBIC OPraHU3MBbI. HaCJIe[[OBaHI/IC IMPU3HAKOB, CHCIUVICHHBIX C
IIOJIOM.

N3menunBOoCTh. BUabl N3MEHUMBOCTU: HEHACIIEACTBEHHAs U HacleACcTBeHHas. Poib cpensl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEpUCTHKA MOIU(PHUKALMOHHON HM3MEHYMBOCTH.
BapuauvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBennas, Win IeHOTHIIMYECKAs, N3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 u mOJOBOM TMpolecc - OCHOBA KOMOWHATUBHOM W3MEHYMBOCTU. MyTalMoOHHAas
M3MEHUYMBOCTh. Kimaccuukamusi Myranuii: TeHHBbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacrtoTa U
NPUYMHBI MyTaluil. MyTtareHnbsle GakTopbl. 3aKOH FOMOJIOTHUECKUX PSIOB B HACIEACTBEHHOU
nm3menunBocty H.M. BaBuiona.

BHGHHepHaﬂ HaCJICACTBCHHOCTh U KBMCHYHBOCTD.

I'enernka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bI T'€HETUKH YEJIOBEKa:
IeHEANOrnYecKui, OJIM3HELOBBIH, LMTOT€HETUYECKUH, OHMOXMMHUYECKHH, MOJIEKYJSPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/leJIeHUEe TIE€HOTHUNA: IIOJHOT€HOMHOE CEKBEHHPOBAHME,
TFeHOTUIIMPOBaHUe, B ToM uucie ¢ nomomeio IIIIP-ananu3za. HacnenctBeHHsle 3a0oseBaHMs
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IPeIpacloiokKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. ComaTuueckue U reHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3Held. MeaMKO-TeHeTHUYeCKoe KOHCYJIbTHPOBaHUE. 3HAUEHHUE MEAMLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUH YeI0OBEKa.

JleMoHCTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodeen-
PecoBckuii, H.W. BaBunos.

Tabmuipr u cxembl: "MOHOrHOpPHIHOE CKPELIMBAHUE M €r0 LUTOTeHeTHYecKas OCHoOBa',
"3aKOH pacUIenIeHus U eT0 IUTOreHeTH4eckast ocHoBa", "3akoH 4icToThl ramet", " Jlurubpuanoe
ckpernuBanue", "lluTonmormueckue OCHOBBI  IUTHOpUIHOTO  cKpemuBanusa', "Meiios",
"B3aumopeiicTBue amenbHbIX TeHOB", "['eHeTHUecKne KapThl pACTEHHI, d)KUBOTHBIX U YeloBeKa',
"T'eneruka mnona", "3aKOHOMEPHOCTH HacCJENOBaHHUs, clUerIeHHoro ¢ mojioM", "KapuoTursl
yenmoBeKka © KUBOTHBIX', "Bumael wusMmenumBoctu", "MoaudukalmoHHas HW3MEHYUBOCTH',

"Hacnenosanue pesyc-daxropa", "I'eHetnka rpymnm kposu", "MyTannoHHas ©3MEHYUBOCTB".

Ob6opynoBanue: Mojenu-anumkanuu "MoHorubOpuaHoe ckpemuBanue, "HemonHoe
nomuHupoBanue”, "luruOpunnoe ckpemmuBanue", "[lepekpect XpomocoM", MHKPOCKOI U
mukpornpenapar "Jlpo3oduna" (Hopma, MmyTaruu (HOpMbI KPBUTEEB U OKPAaCKH Tela), repbapuit
"T'opox moceBHOM".

JIaGopaTopHble U MpaKTHYECKUe paboThI:

JlabopaTtopHas pabora N 5. "U3yueHnue pe3ynbTaTOB MOHOTHOPHUIAHOTO W AUTUOPHUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOMpenaparax”.



JlaGoparopnast padota N 6. "M3ydeHne mMoau(pUKaMOHHON M3MEHYMBOCTH, ITOCTPOCHUE
BApUAIIMOHHOIO PAJIa U BApUALMOHHOW KPUBOM".

Jlaboparopuass pabora N 7. "Amanmu3 wmyTtanuii |y JApo30QMIBI HA TOTOBBIX
MHUKponpenaparax'.

IIpakTuueckas padora N 2. "CocTtaBieHue U aHaJIU3 POJIOCIOBHBIX YeIoBeKa'.
119.6.7. Tema 7. Cenekmust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W IMpoIlecC. 3apoKICHUE CENIeKIMU U aoMecTtukanus. Yuenue H.U.
BaBunoBa 0 HeHTpax MNPOUCXOXKICHUS W MHOrooOpaszus KyIbTYpHbIX pacTeHuid. LleHTpsl
MPOUCXOKACHUA NOMAITHUX JKUBOTHBIX. COpT, mnopozaa, mramMmm.

CoBpeMeHHbIE METO/bl CeleKIMH. MaccoBblii U MHIUBUAYAJIbHBI OTOOPBI B CENEKLIMU
pacTeHuil U )kuBOTHBIX. OlieHKa 3KcTephepa. bIu3kopoacTBEHHOE CKpelIMBaHUE - UHOPHUIMHT.
Yucras nuaud. CKkpeluBaHie YUCThIX JUHUNA. ['eTepo3uc, unu rubpunnas cuia. Hepoacrsennoe
CKpeliuMBaHue - ayropuauHr. OtpaneHHas ruOpuausanus U ee ycnexu. McKyccTBEHHbIN
MyTareHe3 M IOJIydeHHE MOJUILUIONJO0B. JlOCTHXKEHMs CeNeKUUU pacTeHUil, XUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonorust Kak oOTpaciab IPOU3BOJACTBA. ['€HHas HHXKEHepusa. OTallbl CO3JaHUs
pexomOunantHoii JIHK u Tpancrensnsix opranusmoB. Kiierounas unxenepus. Knetounsie
KYJIBTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHUi. KiloHMpoBaHKMe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOIMYECKHEe M 3Thueckue mnpodiemsl. I'MO -
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:
[Toptpetsr: H.U. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. NBanos.

Tabmuipl 1 cxembl: kapta "LIeHTpbl NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYPHBIX
pactenuii”, "Iloponbl noManmHuX kUBOTHBIX', "CopTa KyJIbTypHBIX pacTeHui", "OtTnaseHHas
ruopunmzamus”, '"Paboter akamemumka M.D. HWpanoma", "llomummoumusa", "OOBEKTHI
6uotexHonorun", "Kierounsle KynabTypbl W KioHUpoBaHue", "KoHCTpyHnpoBaHue U TepeHOC
TeHOB, XpoMocoM".

OO6opynoBaHue: MYJISDKM IJIOJJOB M KOPHEIUIOAOB JTUKHX (OPM M KYJIbTYpHBIX COpPTOB
pactenuii, repbapuii "CenbCKOX035CTBEHHbIE pacTECHUS "

JIaGopaTopHble U MpaKTHYECKUe paboThI:

Okckypcusi "OCHOBHBIE METOJIbI U JOCTHIKEHHSI CEJeKIUU PACTEHUH M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBI Yy4acTOK, B TEIUIMYHOE
X035HCTBO, Ta0OPATOPHIO arpOYHUBEPCUTETA WITH HAYYHOTO IIEHTpa)".

119.7. CopepxxaHue oby4yeHus B 11 knacce.
1 yac B Henento, Bcero 34 yaca, U3 HUX 2 4aca - pe3epBHOE BpeMsI
119.7.1. Tema 1. DBomoniMOHHAs OUOIOTHS.

[Ipennocslikyu BOSHUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHSI U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.



CBunerenbcTBa 3BOJIONMH. [larleoHTOIOTHYECKHUE: TTOCIIEA0BATENFHOCTh TOSBJICHUS BUIOB
B TAJEOHTOJOTMYECKOH JeTonucH, nepexoansie (opmbl. bruoreorpaduueckme: cxoiacrso u
paznuyne ¢ayH 1 Gprop MaTepuKoB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA W Pazluyusi SMOPHUOHOB DPAa3HBIX BHUJIOB IMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTUYHbIE, PYAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OIMYECKUX ITYTEeH Y BCEX OPraHU3MOB.

OpomtononHas Teopusi Y. JlapBuHa. IIpeAmochulkKM BO3HMKHOBCHHUS JIapBHHH3MA.
JIBMOKYyIIME CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKCHHE MPU
OrPaHMYCHHOCTH PECYPCOB, HEOINpECICHHAs HW3MCHYMBOCTh, 0OOpbOa 3a CyIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnn (CTD) u ee 0CHOBHBIE TOJIOKECHHUS.
MuxkposBomntorusa. [Tonmynsaims Kak eIMHULIA BUIA U YBOJIOIUH.

JIBukymue cuibl ((pakTopbl) BOJIONUU BUAOB B Mpupoje. MyTallMOHHBIA MpOIECC U
KOMOMHATUBHASI U3MEHYUBOCTD. [ [0y IAIInOHHBIC BOJTHBI U Apeii( reHoB. V30IsIust 1 MUTPALIHSL.

EctectBennsblit 000D - Hanpamstonuii haktop sBoounn. DopMbl ECTECTBEHHOTO 0TOOPA.

[TprcmocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJIbTAT 3BOJTIONUH. [IpuMepsl mprUcocoOIeHUH y
OpraHu3MoB. ApoMOpP(O3bl U UAN0AAANITAIIUH.

Bun u BumooOpasoBanue. Kpurtepum Buma. OcHOBHBIE (HOPMBI BUA000Pa30BAHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

MakposBontorusa. @opMbl IBONIONUU: (UIETUYECKAs, JIUBEPreHTHAs, KOHBEpPreHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[TpoucxoxaeHue oT HEeCIeMATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paJaUaIius.

JeMoHcTpanmu:

IToprpersr: K. Jlunnen, JK.b. Jlamapk, Y. lapBun, B.O. Kosanesckuii, K.M. bap, 3.
I'exkenb, @. Miomep, A.H. CeBeprios.

Tabnuue! u cxemsl: "PazButne opranuueckoro Mupa Ha 3emie", "3apo/bIy MO3BOHOUYHBIX
*UBOTHBIX", "Apxeontepukc", "®opmbl 00pbOBI 3a cymectBoBanue", "EctecTBennsiit oTo0p",
"MHuoroo6pasue coptoB pactenuit", "Muoroobpasue mopos kuBoTHbIX", "llomymsun",
"MyrtaunoHHass u3MeH4uBOCTh", "Apomopdossl”, "Uanoaganrauun", "OOmas aerenepauus’,
" IIBrkytue cuiisl aBosronn”, "Kapra-cxema mapiipyra myremectsust U. lapsuna", "bopn0a 3a
cymectBoBanue", "[IpucnocodnenHocts opranusmos", "['eorpaduueckoe BumooOpazoBaHue",
"Jxonorudyeckoe BUI000pa3oBaHue".

O6opynoBaHue: KOJJIEKLUS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMU OKPACKU, HAOOp IJI0J0B U
ceMsiH, Kojutekuus "IIpuMepsl 3alUTHBIX MPUCIIOCOOICHUN Y KUBOTHBIX", Mosienb "OCHOBHBIE
HaIpaBJIEHUs YBOIONUN", 00beMHast Moielb "CTpoeHHE TOJTOBHOTO MO3Ta MO3BOHOYHBIX ",

buoreorpaguueckas kapra wmupa, Koyuiekius "®dopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHui", monens ammukanus "llepekpect xpomocoM'", BIaKHbIE IpenapaThl



"Pa3zButne Hacekomoro", "Pazsurue snsarymku", Mmukponpenapat "Jpozodpuia" (Hopma, MyTaruu
(hOpMBI KPBUTHEB U OKPACKHU TeJa).

JIaGopaTopHbIe U paKTHIECKUe paboTHI:
JlabGopaTtopHnas pabora N 1. "CpaBHeHHE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHUIO".

Jlaboparopuass pabora N 2. "Onucanwe mTPHUCIOCOOICHHOCTH OpraHU3Ma H €€
OTHOCHUTEJILHOTO XapakTtepa'.

119.7.2. Tema 2. BO3HUKHOBEHHE U PAa3BUTHE KU3HU Ha 3eMIIE.

JloHay4HbIE IIPENCTABICHUS O 3apOXKACHHUM XU3HU. HaydHble runoressl BOZHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCIepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBostoiny. HauanpHble aTansl 6uonorudeckoit apontonuu. I'unoresa PHK-mupa. @opmupoBanue
MEOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE NPOTOKIETKU. llepBble KIETKM M MX 3BOJIOLHUA.
DOopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButHe xu3HM Ha 3emie o paM u nepuoaam. Karapxei. Apxeickas U IpoTepo3oiicKas
apsl. [laneo3oiickast 3pa U ee nepuoipl: KEMOPUNCKUN, OPAOBUKCKUHN, CUITYPUNCKUHN, 1E€BOHCKUMH,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3o301iicKas 3pa U €€ IepUOoIbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.
Kaiino3oiickas 3pa 1 ee epuo/ibl: ajgeoreHOBbIi, HEOr€HOBBIN, AHTPOIIOI€HOBBIH.

XapakTepucTUKa KJIMMaTa U TeoJIOTMYECKUuX mporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
PacTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMopdo3bl y pacTeHHU 1 )KUBOTHBIX. [losiBIEeHuE, paciBer
Y BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKkoro MUpa Kak OTpakeHHE 3BOJIOLUU. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB.

9BOJ’II-OI_[I/I$I YCIOBCKaA. AHTpOHOJ’IOFI/IH KaK HaykKa. PazButne HpeI[CTaBJIeHI/Iﬁ 0
MPOUCXOKACHNUHN YCJIIOBCKA. Metoant HU3YUYCHUA aHTPOIIOTICHE3A. CXOHCTB& " pasjinyus 4C€JI0BCKa
1 )XKUBOTHBIX. CHCTEMAaTHYECKOE II0JI0KESHUE YSI0BEKA.

JBwxkymue cwibl (dakTopbl) aHTpororeHe3a. HacnmencTBeHHas W3MEHUMBOCTH U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHNUE,
peyb.

OCHOBHBIE CTaJUM W BETBU SBOJIIOIMM YEJIOBEKA: ABCTPAIONUTEKH, YENOBEK yMeNblH,
Yenosek npsaMmoxondamunid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkn
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAHUS, 00JacTh pacnpoCTpaHEHUs,, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

YenoBeueckne packl. OCHOBHbIE OONBIINE PAchl: €BpOMEOHaHAs (€Bpa3HiicKas), HErpo-
aBcTpajioujiHas  (9KBaTOpHAIbHAsA), MOHTOJOMJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
IpUCIOCOOIEHHOCTH MPEICTABUTENEH YETOBEUECKUX pac K YCIOBUSAM CYILIECTBOBaHUS. ENMHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JleMoHcTpanuu:



[Toptpetsr: @. Penu, JI. ITactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. lapsus.

Tabmuupl u cxemsl: "BosnukHoBeHne ConHewyHoi cuctembl”, "Pa3BuTHe opraHmueckoro
mupa", '"PacturenpHas kuerka', '"JKuborHas kierka", "lIpokapuoTmyeckas Kierka',
"CoBpemMeHHas cucrema oprannueckoro mupa', "CpaBHeHHE aHATOMHYECKUX YEPT CTPOCHHUS

Y p pa’, "'Cp Y Y
YeNIOBeKa M 4YeNIOBEKOOOpa3HBIX 00e3bsiH", "OCHOBHBIC MECTa MAaJICOHTOJIOTHUYECKUX HAXOJI0K
NpeaKoB coBpemeHHoro uenoBeka", "JlpeBuehmmue moau", "IpeBnue mogu", "IlepBbie
coBpemeHHbIe oau", "UenoBeueckue pachr'.

O6opynoBanue: wMmymsku  "Ilpoucxoxkaenne dvenmoBeka" (OFOCTBI  aBCTpaJIONUTEKA,
NUTEKaHTpONa, HeaHJepTaliblla, KPOMAaHBOHIIA), CICTIKM WM M300paXKeHUS KaMEHHBIX OpYIHi
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyousia, ckpebiia), reoXpoHoJIorndeckas Tabiuia,
Kosutekuus "dopMbl COXpaHHOCTH UCKOIIAEMBIX KMBOTHBIX M paCTEHHUM'".

JIaGopaTopHble U MpaKTUUYECKHE PabOThI:

[Ipaktuueckas pad6ora N 1. "HM3ydyeHue nckomaemMbIX OCTATKOB PAaCTEHUW M KUBOTHBIX B
KOJUIEKIIUAX".

Okckypcust "OBOJIIOLMST OpraHu4eckoro Mupa Ha 3emie" (B €CTECTBEHHO-HAy4YHBIM WIIU
KpaeBeT4eCKUil My3ei).

119.7.3. Tema 3. Opranu3Msl 1 OKpyKaroias cpejaa.

DKOJIOTHsI Kak Hayka. 3aJa4d W pasfelibl JKOJOTHMH. METONbl 3IKOJIOTHYECKUX
UCCIIeJ0BaHUNA. DKOJIOTHYECKOEe MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl  obuTaHMsi ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3/YyIIHAas,  I1OYBEHHas,
BHYTPHOPIaHU3MEHHAsL.

Okonorndeckue ¢akropsl. Kiaccuduxanus skogoruueckux (hakTopoB: aOMOTHUECKUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE IKOJIOTMUECKUX (aKTOPOB Ha OpPraHU3MBI.

AbuoTtnueckue  (akTopel:  CBET, TeMIepaTypa, BIaXHOCTb.  DoTomepuoaU3M.
[TpucniocoOneHust opraHu3MoB K JAeHcTBHIO a0MOTHYECKUX (akTOpoB. bruongornueckue puTmsl.

buornueckue  daktopsl. Buasl  OMOTHYECKHMX — B3aMMOJEHCTBMHA:  KOHKYpPEHIIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMsel. [lapazutusm, koonepaius, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUUECKHE XAapPaKTCPUCTHUKU  TOMYJIALNH. OcHOBHBIC ITOKa3aTeIIH MOMyJIAIuU:
YHUCJICHHOCTb, INNIOTHOCTb, PpPOXIAACMOCTb, CMEPTHOCTH, MIPHUPOCT, MHUTpALU. JII/IHaMI/IKa
YUCJICHHOCTHU IMOMYJISAIUA U €€ PCTYJIALUs.

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

Tabmuusr 1 cxemsl: kapta "[Ipupoansie 30ub1 3emiun", "Cpeabl oOuTaHHsI OpraHU3MOB',
"®oronepuoansm", "llonmymauun", "3aKOHOMEPHOCTHM pPOCTAa UYHMCIECHHOCTH MOMYJSILUU
uHpyzopun-tydenpku", "Tlumensie nenu".

JIaGopaTopHble U MpaKTUYECKue paboThI:



JIaboparopHast pabora N 3. "Mopdonorudeckie 0COOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOurtanus".

JlaboparopHast pabota N 4. "BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPCHKOB KoJieyca'.
[Ipaktrueckas padorta N 5. "[logcyeT mIOTHOCTH MOMYJSIITUN Pa3HbIX BHIOB pacTeHUI".
119.7.4. Tema 4. Coo01ecTBa U HKOJIOTHUECKUE CUCTEMBI.

CoobmectBo  opraHu3smMoB -  OuoueHo3.  CTpykTypbsl  OHOLIEHO3a:  BHUOBasd,
pOCTpaHCTBEHHasI, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojoruueckre cuctembl (9kocuctembl). [lonste 00 skocucreMe M OHOreoLEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemiecTB U HOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

HpI/IpOI[HBIe OKOCUCTEMBI. JKOCHCTEMBI 03€p H PCK. DKocHucTeMa XBOWHOI'O WIIH
IIHUPOKOJMCTBCHHOI'O JIECa.

AHTPOIOTEHHBIE AKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. buonorndeckoe u
X03SHCTBEHHOE 3HAYCHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak ¢akTop yCcTOH4YMBOCTH 3KocucTeM. CoxpaHeHHEe OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnazackoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa ouochepst. XKupoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak I100aJbHOM 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHYECKHE LUKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

UYenoseuecTBo B 6mochepe 3emin. AHTPONOTeHHbIE U3MEHEHHs B Ouocdepe. I’ modansHbIe
HKOJIOTUYECKUE TTPOOIIEMBI.

CocyuiectBoBaHHE IPUPOJIBI U YyenoBeuecTBa. CoxpaHeHHe OMOpazHOOOpa3us KaKk OCHOBA
ycroiftunBoctu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JleMoHCTpanuu:
[Toptpetsr: A 1. Tencnu, B.H. Cykaues, B.I. BepHanckuid.

Tabmuuer n cxemsl: "[Iumessle nenu", "buoneHos: cocraB u crpykrypa", "lIpuponHsie

coobmectBa", "lenu mnwuranua", "Okomoruueckas mnupamuna', "buocdepa u uyenosek",
"DKocucTemMa MUPOKOJIUCTBEHHOTO Jieca", "Ikocuctema XBoiHoro Jjieca", "buorenos Bogoema",
"Arpouenos", "[IpuMepHbIE aHTpOMOreHHBIE BO3ACUCTBUS Ha mpupony", "Baxneimme

UCTOYHUKH 3arpsi3HEHHsI Bo3ayXa M TpyHTOBbIX Boj', "IlouBa - BaskHeimas cocTaBisrolnas
6uocoepst”, "daxTopsl gerpananuu noys", "IlapaukoBelil 3 dext", "PakTophl paaoaKTUBHOTO
3arps3HeHust Ouocdepsl”, "OOmas crpykrypa Ouocdeps”, "PacmpocTpaHeHue XKHU3HH B
6uocoepe", "O30H0BBIN 3kpanH 6uochepsl”, "Kpyroopot yriaepoaa B 0uochepe”, "Kpyrosopor



aszora B npupoje".

O6opynoBanue: Moeab-anInKanus "Tunudaeie 6uoreHo3sl", repdapuii "PacTuTenbHbIe
coobmiectBa", komiekuuu "buonenos", "BpemuTenn BaKHEWIIHMX CEIbCKOXO3AWCTBEHHBIX
KylnbTyp", TepOapuu W KOJUICKIIMM PpAaCTEHWH W JKUBOTHBIX, NPUHAJICKAIINEC K pPa3HBIM
AKOJIOTHYECKUM Tpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Denepanuu, n300pakeHUs
OXpaHSIEMbIX BHUJIOB PACTCHUHN U KUBOTHBIX.

119.8. MnaHupyemble pe3ynbTaTbl OCBOEHUA NporpaMmmbl no Ouonorum
(6a3oBbIN ypoBeHb) Ha YpOBHe cpeaHero o6Liero oopasoBaHus.

119.8.1. Cormmacao ®I'OC COQO ycraHaBIUBarOTCsA TPEOOBaHUS K Pe3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTPaMM CPEIHETo 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

119.8.2. B cTpyKType JHMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS Tmpeamera "buonorus"
BBIJICJICHBI CJICAYIONIME COCTABJIAIONINE: OCO3HAHUE OOYUYAIOIIMMUCS POCCUNCKON TpakIaHCKON
UJCHTHYHOCTA - TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH W CaMOOMPEICIICHUIO,
HAJIMYMEe MOTHMBAlMM K OOYYEHUIO OWOJIOTWH, IICJICHANPABICHHOS pPa3BUTHE BHYTPECHHHX
yOEXKICHHUI JIMYHOCTH HAa OCHOBE KIFOUCBBIX IIEHHOCTCH M MCTOPHYCCKHUX TPAIUIUN Pa3BUTHS
OHMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYAIOIIUXCsl PYKOBOJICTBOBATHLCS B CBOCH
JESTSIIBHOCTH IIEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMH, MPUCYITUMHU CHCTEME OMOJIOTHYECKOTO
00pa3oBaHus, HAJTMYUE KOJOTHUECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTABUTh 1ICJTU U CTPOUTH
JKU3HCHHBIC TIJIaHBI.

119.8.3. JluuHoCTHBIE pe3ynbTaThl OCBOEHHUsA mpeamera '"buosorus" pocturarorcs B
€IMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIHBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU
POCCHUICKUMH COIMOKYJIBTYPHBIMUA, UCTOPUUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMH,
MPUHATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH TOBEACHHS M CIIOCOOCTBYIOT IMpoIleccam
CaMONO3HAHHUs, CAMOBOCIIUTAHUSI U CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UIMU JTUYHOCTH,
MaTpUOTU3MA, YBAKECHUSI K 3aKOHY U TIPABOMOPAJIKY, YETIOBEKY TPyJa M CTapIIeMy MOKOJICHHIO,
B3aMIMHOTO YB@)KEHHUs, OEpPEKHOT0 OTHOMICHHS K KYJIbTYpHOMY HACIEOUI0 U TPaTUIUSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit denepannu, Npupoae U OKPYKarollen cpeie.

119.8.4. JIuuHOCTHBIE pe3yNnbTaThl OCBOEHHUsS yueOHoro mpeamera "buosmorus" MOIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyHarolIMXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOMN
BHYTpPEHHEN NO3ULUEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUI, IO3UTUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) Tpa)XAaHCKOI'0O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh  TPAKTAHCKOM TMO3UIMK  OOyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUEC CBOUX KOHCTUTYUOHMOHHBIX IIpaB H 065[33HHOCTGI>'I, YBAXCHHUEC 3aKOHa MU
IMMpaBoOIIOPAAKA,

TOTOBHOCTh K COBMECTHOI TBOp‘IeCKOI;'I ACATCIIBHOCTH IIPU CO3JaHUU y‘Ie6HI)IX ITPOCKTOB,
peIICHUN y‘-Ie6HBIX 1 IO3HAaBAaTCJIbHBIX 3a/a4, BBIIIOJITHCHUNU OMOJIOTHYCCKUX 9KCIICPUMCHTOB,

CIIOCOOHOCTh ~ OTIPENENATh COOCTBEHHYIO TMO3UIIMIO 110 OTHOUIEHWUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;



YMCHHC YYUTHIBATH B CBOUX HCﬁCTBHHX HGO6XOI[I/IMOCTL KOHCTPYKTUBHOT'O BSaHMOﬂeﬁCTBHH
JIIO,I[CI;'I C pa3sHbIMHA Y6e)KI[eHI/IﬂMI/I, KYJIBbTYPHBIMH HCHHOCTAMHA U COLIUAJIBHBIM ITOJIOXKCHHUEM

TOTOBHOCTb K COTPYJHHYECTBY B MIPOIECCE COBMECTHOTO BBINOJHEHHS Yy4YeOHBIX,
[IO3HABATEIIBHBIX W HCCIEAOBATEIIbCKUX 3alad, YBaXUTEIbHOEC OTHOLICHUWE K MHEHUIO
OIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1ESATEIbHOCTH;
2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUSA:

C(OPMHUPOBAHHOCTb POCCUICKON Ipa)1aHCKOW MICHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYpY, IPOLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

HEHHOCTHOC OTHOICHUC K MMPUPOAHOMY HACICAWIO U ITAMATHUKAM NPUPOAbI, JOCTHXKCHUAM
Poccuu B HAayKeE, HCKYCCTBC, CIIOPTC, TCXHOJIOIUAX, TPYAC,

CII0OCOOHOCTD OLICHUBATh BKJIa/ pOCCHfICKHX YUCHBIX B CTAHOBJICHUC U PA3BUTHC 6I/IOJ'IOFI/II/I,
NOHMMAaHUE 3HA4YCHHUs OWOJIOTMM B MO3HAHUM 3aKOHOB MPHUPOJbBI, B JKU3HH YEIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeiiHas yOeXJEHHOCTh, TOTOBHOCTh K cCilykeHutro OTedecTBY UM €ro 3aiiure,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHUS:
OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO
MIPUHSTHUS EHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPaAULIMSIMU HapoaoB Poccuu;

4) OCTCTUYCCKOI'O BOCIIMTAHUA:

9CTETUYCCKOC OTHOLICHUEC K MHPY, BKIIO4Yasd 3CTCTUKY 6I)ITa, HAayYHOIO U TEXHHYCCKOI'O
TBOpYECTBA, CIIOpTa, TpyAa, O6IJ_ICCTBCHHBIX OTHOIJ.IGHPIIZ;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM MMpHUPOABI N €€ ICHHOCTH,

TOTOBHOCTbL K CAMOBBIPAKCHUIO B Pa3HbBIX BHAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KadyeCcTBa TBOp'—IGCKOﬁ JIMYHOCTH,

5) ¢pu3HUECKOTO BOCTIUTAHUS:

MMOHUMAaHUE W peaju3allysl 3JI0pPOBOTO M OE30MacHOTO 00pasa KU3HM (30POBOE MHUTAHUE,
COOJIOZICHHE TUTUEHUYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTHABIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBEIO;



MOHMUMAaHUE IIEHHOCTH TPaBWJI WHIUBUAYATHHOTO M KOJJICKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3TOPOBBIO M )KU3HU JTFOJICH;

OCO3HAHME TIOCIEACTBUI W HENpPUATHE BPEIHBIX NPHUBBIYEK (YHOTPEOICHUS aJIKOTOJI,
HapKOTHKOB, KypeHHUsI);

6) Tpy1IOBOTO BOCIIUTAHUS:
TOTOBHOCTB K TPYIly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0TO0HE;

TOTOBHOCTH K aKTHBHOM JACATCIIbHOCTHU TEXHOJIOTUYCCKON U COHH&HBHOﬁ HaITpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUHUPOBATH, INTAHUPOBATE U CAMOCTOATCIIBHO BBIIIOJIIHATH TAKYIO ACATCIIBHOCTD,

MHTEpEC K pa3auuHbIM cepam HpodeccHOoHaTbHON eSITEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyay1ieii mpodeccruu u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHHMIO M CaMOOOpa30BaHHUIO Ha MPOTSHKEHUU BCel
KH3HU;

7) SKOJIOTUYECKOT'0 BOCIIUTAHHUS:

3KOJIOTHYCCKH uenecoo6pa3Hoe OTHOILICHHUC K ITPUPOAC KaK MCTOUYHHKY KU3HU Ha BGMHC,
OCHOBC €€ CylICCTBOBAHUA,

IOBBIIIICHUEC YPOBHA 9KOJIOTHYECKON KYJIbTYPHI: an06peTeHHe OIIbITa INJIAHUPOBAHHA
IMOCTYIIKOB U OLICHKHU UX BO3MOXHBIX HOCHGI{CTBI/If/'I JUIS OKPY)KaIOHIeI\/JI CpCanl;

O0CO3HaHME III00ATBLHOr0 XapaKTepa IKOJIOTrHICCKHUX np06neM nu HYTCﬁ HUX pCHICHUA,

CIIOCOOHOCTh HCIIONIb30BaTh MPHOOpPETACMbIC MPHU W3YYCHUH OMOJIOTHH 3HAHHS M YMEHHSI
NPy pemieHud Npo0sieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOIONIB30BaHUEM (COOIOACHUE
NpaBWJI MOBEJCHUS B MPHPOJIC, HATPABICHHBIX HAa COXPAHEHUE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTHUBHOE HENPUATHE JEHUCTBHUM, NMPUHOCALIMX BpEI OKpPYXKAroLled IPUPOJHOM cpene,
yMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTHYECKHE MOCIECTBUS MPEANPHHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HAJIMYKAE PA3BUTOIO HKOJOTMYECKOIO MBIIUIEHUS, JKOJOTMYECKOM KYJIbTYpHI, OIIBITA
JIEATEIIbHOCTH  JKOJOTHMYECKOM  HANpaBIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTUI B
MPAKTUYECKOM IS TETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HEHHOCTHU HAYYHOT'O ITO3HAHU:

cpOPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TpPAKTHUKH, OCHOBAaHHOTO Ha JHalore KyJibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MHPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YMTATEIbCKOM KYJBbTYPbI KaK CPCACTBa B3aHMMOJCHCTBUS
MCXKAY JIOAbMHU W ITO3HAHWA MHPaA;

ITIOHUMAHHC CHCI_II/I(I)I/IKI/I OMOJIOTHHM KakK HayKH, OCO3HaHHC €C POJIM B (bOpMI/IpOBaHI/II/I
panroOHAJIBHOI'0 HAYYHOI'O MBIIIJICHHA, CO3JaHUN TEJIOCTHOIO NpCACTaBICHUSA 00 OKpYyXaromem
MHUPE KaKk O CAUHCTBC IMPUPOABI, UYCJIIOBCKA U OGIJ.[GCTBa, B TMO3HAHHUU MNPUPOJHBIX



3aKOHOMEPHOCTEW U peIIeHUH MTPOOJIeM COXpaHEHUS PUPOTHOTO PABHOBECHS,

yOeXIeHHOCTh B 3HAYUMOCTH OMOJIOTMM JUI COBPEMEHHOW LUBWIM3ALUU: 0OecredeHus
HOBOT'O YPOBHS Pa3BUTHsSI MEIMIIMHBI, CO3JaHHUS MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl Pa3BUTHsL YEJIOBEUECTBA, MIOMCKA MyTeH BbIXO/a U3 II100aIbHBIX
HKOJIOTHYECKUX MpoOiIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIOJIb30BAaHUIO PUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHHUH OMOJIOTMYECKUX 3HAHUHM B LIEJSIX IMOBBIIICHUS 0OIei
KyJIbTYpPBl, €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM KaK COCTaBHOHW 4YacT (yHKIMOHAJIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, opMUpyeMoil pu U3y4eHUN OUOJIOTHH;

IIOHUMaHHUE CYIIHOCTH MCETOAOB IIO3HAHHA, HCIIOJB3YEMbIX B C€CTCCTBCHHBIX HayKax,
CIIOCOOHOCTh  HCIIOJIB30BaTh oJIyda€MbIC 3HAHHA [JIA aHaJIi3a U OOBSCHCHMS SBIICHUI
OKpYXKamimero Myupa M IIPOUCXOAAIIHNX B HEM H3MCHCHHﬁ, YMCHHE NO€J1aTh 000CHOBaHHbBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (1)aKTOB U HUMCIOHIMXCA OAaHHBIX C LOCJIbIO IMOJTYYCHHA
JAOCTOBCPHLIX BBIBOJOB,

CIIOCOOHOCTh CaMOCTOSATEILHO MCIIOIL30BaTh OHOJIOTHYECKUE 3HAHUS AJi1 pClICHUSA
HpO6JICM B PCAJIIbHBIX JKU3HCHHBIX CUTYallUAX;

OCO3HAHUEC LICHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTHb OCYHICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYHO NACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC;

TOTOBHOCTb U CIIOCOOHOCTb K HEIPEPBIBHOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAaHMM IO OHMOJOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

119.8.5. B mporiecce TOCTHIKEHUS JTMYHOCTHBIX PE3yIbTATOB OCBOCHHS OOYUYaIOIUMUCS
nporpaMmMbl IO OHMOJIOTUM Ha YpPOBHE CpeaHEro oO0miero ooOpa3oBaHUs Yy OOYy4arolUXCs
COBEPIIIEHCTBYETCS OIMOIIMOHANLHBIN WHTEIUIEKT, Mpenoaaraonuii chopMUpOBaHHOCTD:

CaMOCO3HaHH:A, BKIIFOYAKOIICTO CIIOCOOHOCTH ITOHHMATh CBOE OSMOIMOHAJIBHOE COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIBHOM C(I)epbl, OBITH YBEPCHHLIM B 0666;

CaMOpEeTryJIMPOBaHMsl, BKIIIOUAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHATIBLHBIM U3MEHEHUSIM U MIPOSBIISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpeHHeI\/'I MOTHBAIIUU, BKJ'IIO‘IaI-OH_Ieﬁ CTPEMJICHUEC K HOOCTHXXCHUIO ICJIN MU YCIICXY,
ONTUMU3M, NHUIIUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, ncxoasa nu3 CBOUX BOSMO)KHOCTCI\/JI;

OMIIaTHUH, BKHIO‘-IaIOIJ_[eﬁ CIIOCOOHOCTh TOHUMATH OMOIHOHAJIIBHOC COCTOSIHUC [PYI'UX,
YUUTBIBATE €TI0 IIpH OCYHIECCTBJICHUHW KOMMYHHUKAIIUH, CIIOCOOHOCTE K COYYBCTBUIO H
CONICPCIKUBAHUIO,

CoMaJIbHBIX HABBIKOB, BK/IHOYAIOIINX CIIOCOOHOCTD BBICTpanBAaTb OTHOLICHUA C APYTHMU
JIOIbMH, 38.60TI/ITBC51, MPOABJIATH UHTCPECC U pa3pCllIaTh KOH(l)J'II/IKTLI.

119.8.6. MeranpenMeTHble pe3ynbTaThl OCBOEHUsA ydeOHoro mnpeamera "buomorus"
BKIIIOYAIOT: 3HAUMMBIE 17151 (HOPMUPOBAHHSI MUPOBO33PEHUS 00YUAOIIUXCSI MEKTUCITUTLIMHAPHBIE
(MeXmpeaMeTHbIE) OOIeHAyYHbIE TIOHITHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(rKy METOJIOB MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TIPOIIECC, CHCTeMa, HAay4HbIH (PaKT, MPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



TEOpHsl, UCCIeoBaHue, HaONI0eHUE, U3MEPEHUE, HPKCIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yaeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIMH OOYYaroIIuXcs,
CHOCOOHOCTh o0y4JaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAIbHOM MIPAKTHKE.

119.8.7. MeranpeaMeTHble pe3yabTaTbl OCBOSHHSI MPOTPaMMbI CPEAHEr0  OOIIEero
00pa30BaHUs TOIDKHBI OTPAKATh:

119.8.7.1. OBnagenve yHuBEepCaAIbHBIMU YYE€OHBIMU IMO3HABATEIBHBIMU JIEUCTBUSIMU:
1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

CaMOCTOSATENIHO (OPMYJIHPOBAaTh U AaKTyalH3HpPOBaTh IpPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

WCII0JIH30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUs (aHATN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKAUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TIOHATUHN
(BBIIETISATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTHUMH MOHITHSIMU);

OonpCAcCIATh HCJIN ACATCIbHOCTH, 3aAaBasd IIApaMCTPbl M KPUTCPHHU HUX TOCTHIKCHMHA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMU LICIISIMU

UCIOJb30BaTh OMOJIOTMYECKHUE MOHATUS AN OObACHEHHs (AKTOB U SBJICHUH >KHUBOM
IIPUPOJBL;

CTPOUTBH JIOTHYECKUE pacCyKICHUs (MHIYKTUBHBIE, EAYKTUBHbIE, IO aHAJIOTHH ), BHISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUSAX, (OPMYJIMPOBATh BBIBOJBI U
3aKIIIOUYECHUS,

INPUMCEHATE CXCMHO-MOZACIIBHBIC CPCACTBA JIA MPCACTABJICHUA CYIHICCTBCHHBIX CBSI3CH M
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTHYECKUX 06LCKTE[X, a TaKXcC HpOTHBOpe‘H/Iﬁ pasHoro poJa,
BBISAIBJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3padaTbIBaTh IUIaH pEIIEHUs MPOOJIEMBbI C YUETOM aHAIN3a UMEIOIINXCS MaTepHATIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB LECIIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/IfI JACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBHIMOJMHATH PAaOOTy B YCIOBHUSX pPEATbHOTO, BUPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIIeM;
2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

BIIAJIETh HaBBIKAMHU y4eOHO-HCCIIEOBATEILCKON M MPOEKTHOW IEeATENbHOCTH, HABBIKAMU
paspernieHust nmpooieM, 06J1a7aTh CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TOUCKY
METOJIOB PEHICHUSI MPAKTUYECKUX 3a/1ad, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB TIO3HAHMUS,

HCIIOJIB30BATh PA3JIMYHBIC BHUJbI JCATCIBHOCTU II0 IMOJYYCHHUIO HOBOI'O 3HAHUA, €TO
HHTCpIIpCTAllUH, npeo6pasoBaHmo U IPUMCHCHUIO B y‘{e6HBIX CuTyalusax, B TOM YUCIIC IIpU



CO3JaHNHn y‘-Ie6HBIX " COLIMAJIBHBIX IMTPOCKTOB,

(dbopMUpOBaTh HAYYHBII THI MBIIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIOUEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh H (bOpMy.]'II/IpOBaTB COOCTBEHHELIE 3aJa4u B O6paSOBaTeHBHOﬁ JACATCIIbHOCTH U
JKU3HCHHBIX CUTYalUAX;

BBISIBJISITH MPUUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BbIIBUIaTh
TUTIOTE3Y €€ PEIICHHUs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS;

AHAJIIM3UPOBATD MMOJYYCHHBIC B XOI€ PCUHICHUA 3a1a4r PE3YJIbTAThl, KPUTUUCCKU OLCHUBATH
X JOCTOBEPHOCTH, IIPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpPIO6p€T€HHLIfI OIIBIT,

OCYIIECTBIIAThH IICJICHANPABIICHHBIA TOUCK IEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMCThb ICPECHOCUTD 3HaHUA B IMO3HAaBaTCJIbHYIO n IMMPAKTUYICCKYIO obnactu
KHU3HCACATCIIbHOCTH,

YMCETb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX y‘lC6HLIX MpeaAMCETOB;,

BbBIIBUI'aTb HOBBIC HACHU, MNpCAjiaraTb OPUTHHAJIBHBIC MNOAXOAblI M PCUICHHWA, CTABHUTH
HpO6HCMBI U 3aJ1a4i, JOMMYyCKAarINE AJIbTCPHATUBHBIC PCIICHU A,

3) pabora ¢ uadopmaruei:

OPUEHTUPOBATHCSI B PA3IMUYHBIX MCTOYHMKAX HMHPOpMAaLUU (TEKCTe y4eOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALUIO pa3lIWYHBIX BHJIOB U (opM
IPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochkl M TPUMEHATH Pa3IUYHbIE METOJbl TpPHU TOUCKE W O0TOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

HpI/IO6p€TaTB OIIBIT HCIIOJBb30BaHUA I/IHCI)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TeXHOHOrI/Iﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIB30BaAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO ~BBIOMpAaTh ONTHUMAJIbHYIO (OpMYy TpeACTaBiICHUs OHOJIOTHMYECKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIONIb30BaTh HAy4YHBIA S3BIK B KadecTBe cpeacTBa mpu paboTe ¢ OHOIOTHYECKOi
uH(popMaluen: MPUMEHITh XUMUYECKUe, (PU3NYecCKre M MaTeMaTUYeCKHe 3HAKH U CHMBOJIHI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HAaBBIKAMHM pACMoO3HABaHUS W 3alUThl  UHPOpManuu, WHHOPMAIMOHHON
0€30MaCHOCTH JIUYHOCTH.

119.8.7.2. OBnangeHne yHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMU AEHCTBUSIMHU:

1) obmienwue:



OCYIIIECTBISITh KOMMYHHKAIIMU BO BceX c(epax JKU3HU, aKTUBHO Y4acTBOBATh B JIUAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 00cykIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAaTh
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TIpeajaraeMou 3ajayd, Y4YUThIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOaIbHbIE CPeICTBA OOIIECHUS, TOHUMATh 3HAUCHHE COIIMATIbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHSI KOH(GIMKTHBIX CUTYallMil, YMETh CMSATr4aTh KOH(MDIUKTHI U BECTH
IIEPETOBOPBL;

BIIQJIETh Pa3JIMYHBIMH CIIOCOOAMU OOIIEHHUS U B3aUMOJCIHCTBHS, MOHUMATh HAMEPEHUS
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (hopme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEpHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

2) coBMECTHAsl €SI TEIbHOCTD:

MOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYAIbHONW pabOTHI MpHU
pemeHnu OMoIornYeckor mpo0aeMbl, 000CHOBBIBATh HEOOXOMMOCTh MTPUMEHEHHS TPYIOBBIX
dbopM B3aMMOEHCTBYS IPU peUICHUH YyueOHOM 3a/1auH;

BI)I6I/IpaTI> TEMATUKY W MCTOAblI COBMCCTHBIX IIGfICTBPIfI C YUYCTOM O6IlII/IX HHTCPCCOB U
BO3MOKHOCTEH KaXXa0ro0 4iICHAa KOJIJICKTHBA,

MPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPJAMHHUPOBATH
JIEHCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATH IIaH JEHCTBUM, pACTIPENEIISATh POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa M KaXK0T0 YYaCTHUKA KOMaH/ bl B OOIIMH pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeJjaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJEHU C IO3MLHUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TIOBECACHHUEC B PA3JIMYHBIX CUTYyalUIX,
MMPOSABJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITh WHUIUMAaTUBHBIM.

119.8.7.3. OBnageHne yHUBEPCATbHBIMU PETYJIATUBHBIMU JEHCTBUSAMMU:
1) camoopranuzanus:

HCIIOJIb30BAaTh OMOJIOTUYCCKUE 3HAHUS JJIA  BBIABJICHUSA Hp06J'IeM U HUX PpCHICHUA B
KU3HCHHBIX U y‘Ie6HBIX CUTyalusiIX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHWUU IIEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSIX M MOCTYNKAaX II0 OTHOWICHHIO K >KMBOM NPHUPOJAE, CBOEMY 3I0POBBIO U 3/I0POBBIO
OKpYKarolluX;

CaMOCTOATCIIBHO OCYHICCTBJIATEL IMO3HABATCIBHYIO IOCATCIBHOCTH, BBIABIIATH HpO6J’IeMBI,
CTaBUTh H (I)OpMyHI/IpOBaTL COOCTBEHHBIC 3agadyu B OGpﬁBOB&TCHLHOﬁ ACATCIBHOCTU H
KU3HCHHBIX CUTYyallUsIX;

CaMOCTOATCIIBHO COCTABJIATH IJIAaH PCIICHUA Hp06JICMLI C YUCTOM HUMCHOIIUXCA peCypCOB,



COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;
JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;
pacImpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;
Jies1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3PYAMLIMU B Pa3HbIX 00IACTIX
3HaHMH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEbHbIN U KYJIbTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb!

AaBaTb OLCHKY HOBLIM CUTyallUsIM, BHOCHUTL KOPPCKTHBBI B ACATCIBHOCTb, OLUCHHUBATH
COOTBETCTBUC PC3YJIbTATOB LECIISAM;

BJIa/IETh HAaBbIKaMU [103HABATEIbHON pe(IIEKCUN KaK OCO3HAHMS COBEPILIAEMBIX JAEUCTBUN U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHWM, MCIOJIB30BATH MPHEMBI pedieKcuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEUICHHUS 110 UX CHIKEHHIO,
MPUHUMATHh MOTHBBI U QpTYMEHTHI IPYTHX MIPH aHAIH3E PE3YJIbTaTOB JACITCILHOCTH;
3) npuHsTUS ce0s U APYTHUX

MPUHUMATH Ce0sl, TOHUMAas CBOU HEJOCTATKU U JIOCTOWHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPU3HABATH CBOE MTPABO U MIPABO JAPYTUX HA OIIHOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKa.

119.8.8. IIpeameTHbIie pe3ynbTarhl ocBoeHUs nmpopammbl COO mo Ouonoruu Ha 6a30BOM
YpOBHE BKIIOYAIOT crernuduueckue s yueOHoro mpeamera "buonorus" HaydHbIe 3HAHUA,
YMEHHMSI M CIIOCOOBI IEHCTBUM 110 OCBOEHUIO, UHTEPIIPETAIIMHN U MTPE0O0pPa30BaHNIO0 3HAHUH, BUIbI
JESTENIbHOCTH MO0 TIONYYEHUI0 HOBOTO 3HAHMUS M MPUMEHEHHUIO 3HAHWU B PA3NMYHBIX Y4EOHBIX
CUTyalusX, a TAKXKE B PCAIbHBIX )KU3HCHHBIX CUTyallUAX, CBA3aHHBIX C Oonosoruei. B nmporpamMmme
MpeIMEeTHbIC Pe3yabTaThl IPEICTABICHHEI 110 TOAaM 00Y4YEeHHUS.

119.8.9. [IpenmeTtHbIe pe3ynbTaThl 0cBOeHUs yueOHoro npeameta "buonorus” B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECT€ U POJU OHOJOTMM B CHUCTEME HAYYHOIO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTHYECKMX TEPMHHOB M TMOHATUM: U3Hb, KIIETKA,
OpranusMm, MeTa0oau3M (0OMEH BEILECTB U MPEeBpallleHUe YHEPTUH ), TOMEOCTa3 (caMOperysius),
ypOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIpOM3BEACHHE  (PErpoIyKIus),
HACJIEACTBEHHOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE;



YMEHHUE u3JaraTh OHOJOrMYecKHe Teopur (KJIETOYHAas, XPOMOCOMHAasi, MyTaIl[MOHHas,
IEHTpaJbHasl J0TrMa MOJICKYJsApHOH Owomoruu), 3akonsl (I'. Mennens, T. Moprana, H.N.
BaBuiosa) u ydenus (0 meHTpax MHOr00oOpa3us U MPOUCXOKICHUS KyJIbTypHBIX pactenuil H.M.
BaBuiosa), onpenenats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHC BJIAJACTh MCTOAAaMHU HAYUYHOI'O IIO3HAHUS B OHOJIOTUH: Ha6HIOII€HI/IC 1 OIIMCaHHuC
XKUBBIX CHCTEM, IIPOLECCOB U HBJ'IeHHfI, opranuszalusa MW IIPOBCACHUC OHOJIOrMYECKOI0
9KCIICPUMCHTA, BBIABHIXCHUC THUIIOTE3bI, BbIABJICHHUC 3aBUCHMOCTU MCIKAY HUCCICAYCMbIMU
BCJIIMYNHAMU, O0OBsICHEHHE MMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TerI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJAbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBLICISATh CYNICCTBEHHBIC NMPH3HAKH BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIICCTB U
NpeBpaIleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUECKOro oOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OILIOJOTBOPEHUS, PA3MHOKCHHS, WHINBUIYAIBHOTO Pa3BUTHS
opraHu3ma (OHTOTCHE3);

YMCHHUC NPUMCHATH IOJYYCHHBIC 3HAHUA IJIA 00BACHEHHUST OMOJIOTHYECKUX mponeccoB u
SIBJICHUH, JJIS1 IPUHATHS NPAKTHYECKUX PEIICHUH B MOBCEAHEBHOM JKU3HHU C LIETbI0 00eCTIeYeHHS
0€30MaCHOCTH CBOETO 37I0pPOBBS W 3J0POBbS OKPYXAIOMIUX JIFOJACH, COOJIONCHHUS HOPM
TPaMOTHOTO TOBEACHUS B OKpYXaloUled NPUPOTHON cpele, MOHMMaHHE HEOOXOIMMOCTH
HCIIOJIb30BaHUA I[OCTI/I)KCHI/II;'I COBpeMeHHOf/’I OHoJIOTMH U OMOTEXHOJIOTUH IJid palluOHaJIbHOI'O
IPUPOJIOTIONIB30BAHYS;

YMCHHUC pClIaTb J3JIEMCHTAPHBIC TCHCTUYCCKHUE 3aJadd Ha MOHO- U I[I/IFI/I6pI/II[HOC
CKPCIIUBAHUEC, CHCIINICHHOC HACJICAOBAHUC, COCTABIIATH CXCMbI MOHOI‘I/I6pI/II[HOFO CKpPCIIUBAHUA
AJIA IIPEACKAa3aHuA HACJICAOBaHHM A ITPU3HAKOB Y OPTraHHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHble M NpaKTU4Yeckue padoThl, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHHE KpPUTHUYECKH OLIEHWBATh W HUHTEPIPETUPOBATh HHQPOPMAIMIO OHOJIOTHYECKOTO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA HM3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OpMaNNK, HAYYHO-TIONYISPHBIE MaTEepPHalbl), STHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHble NHCbMEHHBIE W YCTHblEe COOOIIEHHUs, 0000mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN armapaT OMOJIOTHH.

119.8.10. [IpenmeTHbIe pe3yapTaThl OcBOeHUS yueOHoro npeamera "buonorus” B 11 kiacce
JIOJKHBI OTPakaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ U POJU OHOJOTHM B CHUCTEME HAYYHOIO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJIep:KaHrue OMOIOTUYECKUX TEPMUHOB U MOHATHI: BU, MOMYJISALHUS,
reHO(OH], HBOJIOIMS, JBIKYIIME CHIbl ((AKTOphl) SBOJIIOLMH, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, »JKOJOrM4eckue (HaKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENH MUTaHUs, SKOJIoruyecKas nupaMmua, ouoreoueHos, onocgepa;

yMEHHE Wu3Jaratb Ouoioruyeckue Tteopuu (dBodronuoHHas Teopus Y. JlapBuna,



CHUHTETUYECKAsl TEOPHUsI HBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K.M.
bapa, wepenoBanus riaBHBIX HampaBieHud W nyted sBomonuu A.H. CeseprioBa, ydeHus o
ounocepe B.M. Bepuaackoro), onpeaensTs TPaHUIBI KX IPUMEHIMOCTH K KHBBIM CUCTEMAaM;

YMCHHC BJIaJICTb MCTOJAaMHU HAYYHOI'O ITO3HAHUS B OHOJIOTHH: Ha6J'IIOI[eHI/Ie 1 OIIKMCaHHUC
JKHUBBIX CHCTCM, IIPOLCCCOB U ﬂBHGHI/Iﬁ, opranuzanvsa MW IMPOBCACHUC OHOJIOTUYECKOTO
OKCIICPUMCEHTA, BBIIABHIXCHHUE THUIIOTE3bI, BBIABJICHHEC 3aBUCHUMOCTH MEXKAY MHCCICAYCMbIMHA
BCIIMYHUHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHﬁTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHE J€J1aTh BbIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJILTATOB,

YMCHHC BBIACIATL CYHICCTBCHHBIC IMPHU3HAKNU CTPOCHUSA 6I/IOJIOFI/I‘-IGCKI/IX 00BEKTOB: BUIOB,
HOMYJISLUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEAYIIEHTOB, OHOI€OIIEHO30B U JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEJCTBCHHOW  HM3MEHYMBOCTH, €CTECTBEHHOrO0  OTOOpa,
BU1000pa30BaHusl, MPUCITOCOOTICHHOCTH OPTaHU3MOB, JICUCTBHS SKOJOTMYECKUX (DAaKTOpPOB Ha
OpraHu3Mbl, TIEPEHOCA BEIIECTB M IIOTOKA YHEPTHU B SKOCHCTEMAaX, aHTPOIIOTCHHBIX H3MEHEHUH B
9KOCHUCTEMAaX CBOCH MECTHOCTH, KPYrOBOpOTa BEIISCCTB U OHOT€OXHMHYECKHX IUKJIOB B
ouocdepe;

YMEHHUE MPUMEHATh IOJyYeHHbIE 3HAHUS U1 00bSICHEHHs OMOJIOIMYECKUX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELLIEHUI B OBCEHEBHON KU3HU C LIEJIbI0 00ecCreueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUSI HOPM
rPaMOTHOI'O TOBEACHMSI B OKpY)XKalolled MNPUPOAHON cpele, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKECHUN COBPEMEHHOM ouosoruu JUIS panoOHaIbHOIO
IIPUPOJOIIOIB30BAHMS;

yYMEHHE pellaTh 3JeMEHTapHble OMOJOIMYECKHE 33aJayH, COCTABIATH CXEMBbI IEepeHoca
BELIECTB U SHEPTUH B 3KocucTeMax (LeNH MUTaHUs);

YMEHHUE BBINOJIHATH Ja0OpaTOpHble M MpaKTHYeckue paboThl, COONIOAaTh MpaBUiIa IMPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHUE KpPUTHUYECKH OLIEHUBAThb W HUHTEPIPETUPOBATH HH(POPMALUIO OHUOJIOTHYECKOro
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoW HMHGOpMalMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIBHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLLEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO037aBaTb COOCTBEHHbIE IHMCbMEHHBIE U YCTHbIE COOOUIeHHs, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

119.9. B ¢denepansHbIX W pEerHOHANBHBIX MPOILEAypaX OLEHKH KadyecTBa 0OpazoBaHUs
UCIIONB3YeTCs  TMepeyeHb (KoAu(pUKATOp) pachpeneleHHbIX 10 KiaccaM IMPOBEPSIEMBIX
TpeOoBaHU K pe3ybTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl CPETHET0 00IIEro
00pa30oBaHUs U 3JIEMEHTOB COJIEP>KaHUS IO OMOJIOTHH.

Tabmuma 16
[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBatenbHON porpamMmsl (10 kinacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM

IIpOBEPACMOTO O6p330BaTeHLHOﬁ mporpaMmbl CPpEAHETO O6IJ_ICI"O 06pa3OBaHI/I}I




pe3yabTara

1

CchopMHUPOBAaHHOCTH 3HAHUK O MECTE U POJIM OMOJIOTHU B CHCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOH KapTHHBI MUpPA U HAYYHOTO MHUPOBO33PEHUS; O BKIJIJE POCCHHCKUX
U 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTHH; (PYHKIMOHAIBHOM
IPaMOTHOCTH YeJIOBEKA JUISI PELICHUS KU3HEHHBIX 33/1a4

VYMeHHe pPacKpbIBaTh COJEpKAHUE OHMOJIIOTHYECKHX TEPMHHOB U TIOHATHIL:
KHU3Hb, KJIETKa, OpraHu3M; Merabosm3M (0OOMEH BEIIECTB U IpeBpalleHUe
SHEPTUH), TOMEOCTa3 (CaMOpEryisuus), ypOBHEBas OPTraHU3alUsl >KUBBIX
CUCTEM, CaMOBOCHIpOHU3BeJeHUE  (pENnponyKLus),  HAaCJIEICTBEHHOCTD,
WU3MEHYHBOCTb, POCT U PAa3BUTHE

YMeHue wuznaratb OHOJOTMYECKUE TEOPUH (KJIETOYHAs, XPOMOCOMHas,
MyTanroHHas), 3akoHsl (I'. Mennens, T. Moprana, H.J1. BaBunoBa) u ydenus
(o meHTpax MHOrooOpa3us M MPOMCXOXKACHUS KyJIbTypHBIX pacteHmid H.U.
BaBunoBa), onpeaensTs TpaHUIbl UX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM

YMeHue BJIaZICTh MCTOAAMHU HAYYHOI'O IIO3HAHUA B ouoaoruu (Ha6JIIO,Z[CHI/IC n
OIMUCAHUEC KUBBIX CUCTCM, ITPOLICCCOB U ﬂBHeHHfI; opranu3anus v MpoBCACHUC
0HOJIOrHYECKOI0 OKCIICPUMCHTA, BbIABHIKCHHUC TI'HIIOTC3bl; BbIABJICHHC
3aBUCUMOCTH MCKAY UCCICAYEMbBIMU BCIIMYMHAMU, 00BsICHEHHE MOJIYYCHHBIX
pPE3yiIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ H 3aKOHOB,
YMCHUCEC ACJIaTh BBIBOJAbI HA OCHOBAHUHW MOJTYUCHHBIX peSyJII)TaTOB)

YMeHHe BBIIEIATh CYLIECTBEHHbBIC IIPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
9YKApUOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHH3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIECTB U IMPEBPAIIIEHUS SHEPTUH B KIIETKE, POTOCHHTE3a,
TUTACTHYECKOTO U DHEPreTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO03a, MeiH03a,
OIINIOAOTBOPCHUA, PA3MHOXCHUA, HHIAWBHUAYAJIBHOI'O Pa3BUTHA OpraHuiMa
(oHTOTCHE3)

YMeHue MpUMEHsTh MONyYeHHbIe 3HAHUS ISl OOBSACHEHUS OMOIOTHUYECKUX
MPOUECCOB W  SIBJICHUM, JUISl TPUHATUA NPAKTHYECKUX PEIICHUH B
MOBCEIHEBHOM KHU3HU B LIEJSX o0ecreueHus: 6€30MacHOCTH CBOETO 30POBbs
1 37I0POBbS OKPYXKAIOIIUX JIFO/ICH, COOTI0OIEHUS HOPM TPAaMOTHOTO TTOBEICHUS
B  OKpyXarollel MNpupogHOH  cpeAe; TMOHMMaHHE HEOOXOAUMOCTH
WCIIOJI30BaHUS IOCTHKEHUN COBPEMEHHOM OMOJIOTUM ¥ OMOTEXHOJIOTHM JIJIst
PalMOHAIIBHOTO ITPUPOAOIIOIB30BAHUS

VYMeHue pemarh 3JEMEHTapHble TE€HETUYECKHE 3aJayd Ha MOHO- U
TUTHOpHIHOE CKpellMBaHKe, CLIEIUIEHHOE HACJIEJOBAHNUE; COCTABIISITh CXEMBbI
MOHOTHOPHUIHOTO CKpEIIMBAHHS IS IPEICKa3aHus HAClIeJOBaHUS TIPU3HAKOB
Yy OPraHU3MOB

YMeHue BBINONHATH J1a00paTOpHble W MpPAaKTHUECKHE paboThI, COOI0IATh
npaBuiia Mpu padoTe ¢ yueOHbBIM U 1a0OpaTOPHBIM 000pYI0BAHUEM

YMeHHEe KpPUTHYECKH OIICHMBaTh W HWHTEPIPETHPOBATH HMH(GOPMAIIHIO
OMOJIOTHYECKOTO COJEPIKaHUs, BKJIFOYAIOIIYIO IICEBJIOHAYYHBbIE 3HAHUS W3
paznmuuHbix  ucrouHukoB (CMU, Hay4HO-MONYJISIpHBIE — MaTepHalibl),
THYECKHE aCHEeKThl COBPEMEHHBIX HMCCIICOBAHUN B OMOJIOTHH, MEIHIINHE,
OHMOTEXHOJIOTUH
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VMeHHue co3/iaBaTh COOCTBEHHBbIC IHMChMCHHBIE W YCTHBIE COOOIICHUS,
0000mas OMOMOTHYECKYI0 WH(POPMAIIMI0O W3 HECKOIbKUX HWCTOYHHKOB,
IPaMOTHO MCIIOJIb30BATh MMOHATUIHBIN armapaT OHOJIOTHH

Tabmnuua 16.1

[IpoBepsiembie aneMenThI coaepxkanus (10 kmacc)

Kon

[IpoBepsieMblil AIEMEHT COIEPHKAHUS

buosnorns xax HayKa

11

buonorust - Hayka o xuBoil mnpupoae. Ponp Ouomoruum B (dopmupoBaHUU
COBPEMEHHOI HaydyHOU KapTHUHBI Mupa. CucTeMa OMOJIOTHYECKUX HAyK

1.2

Metoapl TO3HAHHS JKHUBOW TpUpPOAbl (HaOdroneHUe, HKCIEPUMEHT, OIMCAaHHUE,
u3MepeHue, Kiaccuukalus, MoIeIMPOBaHUE, CTATUCTHYECKasi 00pabOTKa JaHHBIX)

JKuBble cucTeMBl U BX OpraHusanusa

2.1

Kupbie cucreMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CBoiicTBa
OuocucTeM U UX pazHoolOpasue

2.2

YpoBHM oOpraHuzauud OMOCHCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIIETOUYHbIH,
OpraHU3MEHHBIH, MOIMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIi

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN  COCTaB  KJIETKHM. XUMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bozia 1 MuHepasnbHbie BelecTBa. OyHKIIMU BOJABI U MUHEPAIbHBIX
BEIECTB B KieTke. [lonnepikanrne 0OCMOTHYECKOTO Oatanca

3.2

benku. CoctaB u crTpoeHue OenKoB. AMHUHOKHUCIOTBI - MOHOMEpPHI OEIKOB.
HezameHuMble 1 3aMEHUMBbIE aMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MOJIEKYJbl (NI€pBUYHAs, BTOPUYHAsA, TPETHYHAs W
YeTBEpPTUYHAs CTPYKTypa). XUMHUECKHMEe CBoiicTBa OenkoB. buonornueckue
(GyHKIIMHN OEIKOB.

®depMeHTHI - Ononoruueckue katanuzatopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP,
cyOctparHas cnenupuyHocts. Kopepmentsl. Butamunbsl. Otnnuus GpepMeHTOB OT
HEOPraHMYEeCKUX KaTajln3aTopoB

3.3

VYrneBoasl: MOHOcaxapuabl (TJIIOKO3a, pub03a M J1e30KCHpu003a), arcaxapuibl
(caxapo3a, JakTo3a) U TOJHCAaXapuasl (Kpaxmall, TJIUKOTE€H, IEJUTI0JI03a).
Buonornyeckue GyHKINUN YIIIEBOJIOB.

Jlunuapr: TpUraunepuasl, crepousl, pochonunuasl. I'napodunbHo-THIPOGHOOHBIE
cBoiicTBa. buonornueckne QyHkium nununoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M
JIMIAIOB KaK HCTOYHUKOB YHEPTUHU

3.4

Hyxnennoseie kucnotsl: JJHK m PHK. Hykneoruasl - MOHOMEPBI HYKIIEMHOBBIX
kucnot. Crpoenne u pynxuu JHK. Ctpoenne u pynxiuu PHK. AT®: ctpoenue u

byHKIUA

3.5

[utonorus - Hayka o kietke. Kietounas teopusi. MeToasl H3ydeHus KIETOK




3.6

Knerka kak nemoctHas xuBasg cuctema. OOLIMe NPU3HAKU KIETOK: 3aMKHYTas
HapykHas MemOpana, monekyisl JIHK kak reneTnueckuii anmapar, CucteMa CHHTE3a
Oenka

3.7

Tunbl KJIETOK: 3yKapuoTHYecKas U NpokapuoTudeckas. OcoOEHHOCTH CTPOCHMS
NpoKapuoTH4Yeckoi  KkieTku. Kierounas  crenka  Oaktepumil.  CrpoeHue
JYKapUOTHUYECKOM KIETKH. OCHOBHBIE OTJIMYMSA PACTUTEIBHOW, MXMBOTHOH W
IpUOHOH KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK - KJIETOYHAsl CTEHKA, TJMKOKAIHMKC, HX
¢byukun. [lnasmarnueckas memOpana, ee cBoiictBa U pyHkuuu. [{uromnasma u ee
opraouapl. OgHOMEMOpaHHBIC OpPTaHOW[BI KIIETKH: SHAOIIa3MaTHYeCKas CeTh
(BIIC), ammapar T'onbmxu, Jm30coMbl. [loyaBTOHOMHBIE OpPraHOMABI KIICTKH:
MUTOXOHJpPHUH, IUIacTUAbL. [IpoHCXOXKIeHHEe MHUTOXOHAPUN M TUIACTUI. Buabl
wiactua. HememOpaHHBIE OpPraHouAbl KJIETKH: PHUOOCOMBI, KJIETOYHBIA ILIEHTD,
pecHUYKH, KryTUKU. DyHKIIMU OpraHouI0B KJIeTKH. BritoueHus

3.9

Anpo - perynstopHblii 1HeHTp KieTku. CTpoeHue sdnpa: sigepHas 000104YKa,
KapuoIia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KIETKE

)KHSHGZI@SITGJ’IBHOCTL KJIICTKH

4.1

OOmeH BemiecTB, WM MeTa0ONMM3M. AcCUMWISIIHA (TUIACTUYECKHA OOMEH) W
JUCCUMMIIALUSA (3HEpPreTUYecKuii oOMeH) - JBe CTOPOHBI €IMHOro Ipolecca
metabonu3ma. Tunbsl oOMeHa BemiecTB: aBTOTPO(HBIN M rerepoTpodHbIi. Ponb
(bepMeHTOB B OOMEHE BEILECTB U IPEBPAILEHUH SHEPTUU B KIETKE

4.2

®otocunTe3. CBetoBas W TeMHOBas (a3bl (orocuHTe3a. Peakiuu ¢orocuHTe3a.
O¢ddexTuBHOCTh (PoTOCHHTE3a. 3HaueHUE (POTOCHHTE3a MJs KM3HM Ha 3eMile.
Bausiaue ycnoBuil cpenpl Ha  (OTOCHMHTE3 U CIOCOOBI  IMOBBIIMIEHUS €TO
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCUHTE3UpYIoIIre OakTepuu. 3HaueHUEe XEeMOCHHTE3a ISl KU3HU
Ha 3emiie

4.3

DHepreTHdeckuii oOMEH B KIETKe. PacIierieHue BEIIeCTB, BBIICICHHE W
AKKyMYJIUPOBAHHE PHEPTUU B KIETKE. DTallbl JHEPreTUYeCKOoro ooMeHa. [ miukonus.
bpoxxenue u ero Buibel. KuciopogHoe OKHCICHHE, WM KJICTOYHOE JbIXaHUE.
O} PeKTUBHOCTH IHEPreTHIECKOro 0OMeHa

4.4

Peakuuu marpuynoro cuntesa. ['enernueckas undopmarnus u JJHK. Peanuszarus
reHeTuyeckoil uHpopManuu B KieTke. ['eHeTHMuecKkui KOO U €ro CBOMCTBa.
Tpanckpumnuus - marpuunbslii cunte3 PHK. Tpancmsauus - OuocunTe3 Oenka.
Koaunposanue amuHokuciot. Ponbs pubocom B Onocunrese Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu - Bupycbl. Hcrtopus orkpeitus Bupycon ([.U.
MBanoBckuit). OCOOEHHOCTH CTPOGHHS M JKU3HEACATENBHOCTH  BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuil, ")KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMH.
Bupyc ummynonedunura yenoseka (BUY) - ozoyaurens CITN/a. IIpodunaktika
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00JIeBaHUil

Pazmuoxenue u HHAUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB




5.1

Krerounslii UK, WU )KU3HEHHBIA UK KiIeTKu. MHTepdaza u muto3. [Iporeccs,
npoTekaromue B uHTepdasze. Permukanus - peakuuss marpuuHoro cuHreza JITHK.
CtpoeHue XpoMocOM. XPOMOCOMHBIM Ha0Op - KapuoTun. J[umiougHbii wu
TaruIONIHBI  XPOMOCOMHBIE Habopbl. Xpomatuiabl. lluTonmormueckue OCHOBBI
Pa3MHOKEHUS U WHJMBHU1YaJIbHOTO Pa3BUTUS OPTaHNU3MOB.

Jenenune knetku - muto3. Craguu murtosa. IIpoueccsl, npoucxoasaine Ha pa3sHbIX
CTaausX MUTO3a. bUONOrn4ecKuii CMbICII MUTO3a

5.2

(DOpMI)I Pa3MHOXKCHHSA OPraHu3MOB: Oecroyioe M II0JOBOE. BI/II[BI bGecnoyoro
Pa3MHOKCHHA: JCJICHHUC HAABOC, IMOYKOBAHUC OAHO- ©U MHOTOKJICTOYHBIX,
CHOp006p33OBaHI/Ie, BEIr€TaTUBHOC PA3MHOXKCHHUEC. I/ICKYCCTBGHHoe KIIOHMPOBAHUEC
OpTraHru3MoOB, €ro 3HAaYCHUEC JIA CCIICKIIUN

5.3

[TonoBoe pa3sMHOXKEHHE, €T0 OTINYUS OT OECHOIOTO.
Meiio3. Craguu meiiosa. [Ipoueccel, nporcxoasmue Ha cTaausax Menosa. [losenenne
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI M 3HaYEHUE MEN03a

5.4

["amerorenes - mpoiecc oOpa3oBaHHs IOJOBBIX KJIETOK y XKUBOTHBIX. [lomoBbie
JKEJIe3bl: CCMCHHUKY M SMIHUKU. OOpa30oBaHKE U Pa3BUTHE MOJIOBBIX KJIETOK - TaMET
(ciepmato3ous, sUlEeKIIeTKa) - criepMaToreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS
AWLIEKIIETOK U criepmaro3ouaoB. Omiogorsopenue. IlapreHorenes

5.5

WuauBuayaibHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE (IMOPHOTCHE3).
Otanbl 5MOPHOHANTBHOTO PA3BUTUS y IMO3BOHOYHBIX >KMBOTHBIX: ApoOIeHUE,
racTpyJsnus, OpPTraHOTrEHE3. [TocTamOpuoHaIbHOE pa3BUTHE. Turnbl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: IPSMOE, HETIPSIMOE (JTIMYMHOYHOE). BiusiHue cpebl
Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC YPOICTBA.
Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHMS: CTPOEHUE CEMEHH,
CTaJU Pa3BUTHUS

HaCJ'Ie]lCTBeHHOCTI) U UBMCHYMUBOCTH OPraHN3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Mctopust pa3BUTHS T€HETUKU. BKiag pocCcUiCKUX U
3apyOeXHBIX  yY4EHBIX B  pa3BUTHE  TEHETUKH.  MeToAbl  TeHETUKH
(ruOpPUAOTOTUUECKHA, UTOT€HETUYECKHU, MOJIEKYJIIPHO-T€HETHYECKUH ).
OCHOBHBIE T€HETHMYECKHE MOHATHA. ['eHeTuyeckas CHMBOJIMKA, UCIOJIb3yeMasl B
cXemMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTH HAcCJCIOBaHUS TMPU3HAKOB, yCTaHOBJACHHbIE [. MeHaenem.
MoHOTHOpHIHOE CKpelMBaHHE. 3aKOH €AMHOOOpa3us THOPUIOB IIEPBOTO
ITIOKOJICHU . HpaBI/IJ'IO I[OMI/IHI/IpOBaHI/IfL BaKOH pacmermeHI/m HpI/I3HaKOB. FI/IHOTCSa
YUCTOTHI raMeT. [10JTHOE U HEeMoJIHOE JOMHUHHPOBAHUE.

JIuruOpuaHoe CKpelMBaHWe. 3aKOH HE3aBHCHMOTO HACIEJIOBAaHHS IPHU3HAKOB.
[{uTOoreHeTHUECKUE OCHOBBI JUTHOPHIHOTO CKPEIIMBAaHUA. AHAIM3HPYIOIICE
cKpemrBanue. Vcrmonp30BaHre aHATU3UPYIOIIETO CKPEIMBAHUS IS OMPEACTICHHS
TeHOTHIIa 0co0H

6.3

CuernneHHoe HacnenoBaHue mpuszHakoB. Pabora T. Moprana mo cuerIieHHOMY
HacJIeJJOBaHHIO TeHOB. HapylieHue cuernienns reHoB B pe3yibTaTe KPOCCHHIOBEPA.
XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

'enetnka mnona. XpoOMOCOMHOE OIpeeNeHHe Tmoia. AYTOCOMBI M TOJOBBIE
XpoMocoMbl. ['OoMorameTHble U TeTeporameTHble oOpraHu3mbl. HacnepoBanue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM




6.4

N3menunBocTh. Buabl M”3MEHUNBOCTH: HEHACIEACTBECHHAS M HAcAeACTBeHHas. Poib
cpebl B HEHACIIEACTBEHHOW M3MEHYMBOCTH. XapaKTepUCTHKA MOAM(PUKALMOHHOM
W3MEHUYMUBOCTH. BapuanuoHHbli psan v BapuanvoHHas kpuBas. Hopma peaxkunu
npu3Haka. KonudecTBeHHbIE M KAaYECTBEHHBIE MPHU3HAKM M MX HOpPMa PEaKIUH.
CgoiicTBa MOTU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

HacnencrBeHHas, WiuM  TIeHOTHNMYECKas, HW3MEHUMBOCTh. KomOMHaTHBHAs
U3MEHYMBOCTh. MeH03 H TOJOBOH TMpolecc - OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanroHHass u3MeHunBocTh. Knaccudukauus myrauuii: reHHble
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4MHBl MyTanuii. MyrareHHble (aKTOpPHI.
3aKOH TOMOJIOTMYECKHUX PsJIOB B HacineAcTBeHHOM nu3mMmeHunBoctu H.M. BaBunosa

6.6

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOJbI FCHETHKHU YEJIOBEKA:
TCHCAIOTHYECKHI, OJIM3HEIIOBBIH, LIUTOreHETUYCCKUI, OMOXMMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemeHHOE OIpezeIeHUe reHOTHUIA:
[IOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHCIIE C ITOMOIIBIO
[1L{P-ananu3a. HaciencTBeHHble 3a001eBaHKs YeI0BEKa: TeHHbIE 00J1e3HU, 00JIe3HU
C  HaCJEJICTBEHHOM  IpPEIpacroyioKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comarnyeckue M reHepaTtuBHble MyTauuu. [IpuHIuUne! 310poBoro obpasza *KHU3HH,
JVAarHOCTUKH, TPOPHUIAKTHKA U JICYCHHS TEHETHYeCKHX OoJe3Hei. Meauko-
FEHETUYECKOE  KOHCYJIBTUPOBAaHME. 3HAYCHHE MEIUIMHCKOM TI'€HETUKH B
IPEOTBPALICHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH

7.1

Cenexuus Kak HayKa M IIPOLECC. 3apOKICHUE CEIEKIUU U JIOMECTHKALU. Y YEeHHe
H.W. BaBunoBa o ieHTpax MpouCX0KICHUS © MHOT000pa3us KYJIbTYPHBIX PACTCHHUH.
[{eHTpbI NPOUCXO0KIEHUS TOMAIIHUX )KUBOTHBIX. COpT, Mopoja, ITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIMU. MaccoBbli M WHAMBUAYAJIBHBIH OTOOPHI B
CEeJIEKIIMM pAacTeHUd M >KUBOTHBIX. OlLlEHKa J3KCTepbepa. bBIM3KopoJacTBEeHHOE
cKpeuBaHue - HMHOpuAMHr. Yucrtas nuHusA. CKpeluBaHUE YHUCTBIX JIMHUH.
I'erepo3uc, unu rubpunHas cuina. HepoacTBeHHOE CKpellMBaHWE - ayTOPHAMHT.
Otnanennas rubpuauzanus U ee ycrnexu. VIckyccTBeHHBIN MyTareHes U MnojyyeHue
IIOJIUITJIONI0B. I[OCTI/I)KGHI/HI CCJICKIINN paCTeHI/Ifl, JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oTpacib IpOU3BOACTBA. ['eHHas MH)KEeHepHsl. DTallbl CO3/1aHus
pexomOuHanTHOM JIHK u TpaHcreHHeix opranuzMoB. KierouHass WHXeHepus.
Kiterounsle KyJIbTypbl. MUKpPOKIOHAIIBHOE pa3MHOKEHUE pacTeHnid. KinoHnpoBanue
BBICOKOITPOJYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMUECKUE H
studeckue rnpodiemsl. MO - reHeTnuecku MoIM(DULIIMPOBAHHBIE OPTaHU3MbI

Tabmura 16.2

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTensHOU porpaMMsl 11 kinacca

Kon

[IpoBepsiemble peaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM

IIpOBEPACMOTO O6p8.30B3TCJ'ILHOI>i porpaMmbl CPpEAHETO O6IJ_ICI"O 06pa3OBaHI/I}I

pe3ynbTara

1

CdopMHpOBaHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CUCTEME HAyYHOTO




3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOU KapTHHBI MHUPa U HAYYHOTO MHPOBO33PEHHUS; O BKIIAJE POCCUUCKUX
1 3apyOC)KHBIX YUCHBIX-OMOJIOTOB B pPa3BUTHE OWOIOTUU; (PYHKIIMOHAIBHON
rPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHMSI )KU3HCHHBIX 33124

YMeHue packpbIBaTh COJIepiKaHrne OMOTOTHISCKUX TEPMUHOB M TIOHSTUI: BH/I,
MONYJISALNSI, TeHO(MOH/I, SBOJIONHMS, ABMKYITUE CUIIBI ((DaKTOPBI) IBOJIOIHH,
NPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BHJI000pa30BaHME, IKOJOTMYECKHE
dakTophl, SKOCHCTEMa, NPOAYICHTHl, KOHCYMEHTBI, PEIYICHTHI, IIEMH
MUTaHKS, SKOJIOTHYECKas MupamMuia, buoreoreHos, onochepa

YMmenue wu3naratb OHOJOTMYECKHE TEOpUM (PBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOPHsl 3BOJIIOLMHU), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoapimieBoro cxonactsa K.M. bapa, uepeioBanus riaBHbIX HalpaBJIeHUN U
nyteit sBomoruu A.H. CeBepiioa, yuenus o 6uocdepe B.M. Bepnanckoro),
OINPEAEIATh IPAHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHue BJIaZICTb MCTOAAMHU HAYYHOI'O IIO3HAHUA B ouogoruu (Ha6JIIO,Z[CHI/IC n
OIMMCAHUEC KUBBIX CUCTCM, ITPOLECCOB U ﬂBJIGHI/II\/JI; opranu3anus v MpoBCACHUC
0HOJIOrHYECKOI0 OKCIICPUMCHTA, BbIABHIKCHHUC THMIIOTC3bl; BBIABJICHUC
3aBUCUMOCTH MCKAY UCCICAYCMbBIMU BCINYHNHAMU, 00BsICHECHUE IMMOJTYYCHHBIX
PE3YyIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOpI/Iﬁ N 3aKOHOB;
YMCHHUEC ACJIaTh BBIBOJABI HA OCHOBAHUH IOJTYUCHHBIX peBynBTaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC MPU3HAKA CTPOCHUS OHMOJIOTHYECKUX
O00BEKTOB: BHJIOB, MOIYJISAUH, MPOIYIECHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OHMOTeOIIEeHO30B M JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIICICTBECHHOU
W3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BUI000pa30BaHuUA,
MIPUCIIOCOOJICHHOCTH OPTaHW3MOB, JCHCTBHSI IKOJOTHYECKUX (HDaKTOPOB Ha
OpraHW3MBbl, TIEPEHOCA BEUIECTB M TOTOKA OJHEPTHH B HSKOCUCTEMAX,
AHTPOTNIOTEHHBIX U3MEHEHHI B 9KOCHCTEMAaX CBOCH MECTHOCTH, KPyrOBOPOTa
BEIIECTB U OMOTEOXUMHUYECKHX IIUKIIOB B Onocdepe

VYMeHue NPUMEHATh MOJNydeHHbIe 3HAHMs A 0OBsSCHEHUs OMOJOTHYECKUX
IPOLECCOB M SIBICHUH, JJI1 TPUHATHS TNPAKTUYECKUX PpELIeHUH B
MOBCEIHEBHOM JKM3HHU B LIENAX o0ecriedyeHns 0€301MacHOCTH CBOETO 3/I0POBbs
U 3/10POBbSI OKPY>KAIOILUX JIOJIEH, COOII0IEHNS HOPM I'PaMOTHOTI'O TIOBEJCHUS
B OKpyXarollle MNpuUpoAHOM cpene; IMOHMMaHHE  HEOOXOJUMOCTHU
MCIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM JUIsl pallMOHAIBLHOTO
IIPUPOIONOJIB30BaHNUS

YMeHue penath 3JeMeHTapHble OMOJIOrHYecKHe 3aJjau, COCTABIATh CXEMBI
MepeHoca BeIeCTB U SHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUS)

YMeHue BBINONHATH J1a00paTOpHble W MpPAaKTHUECKHE paboThI, COO0IATh
npaBuia Mpu padoTe ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYIOBAHUEM

YMeHHe KpUTHYECKH OLIEHWBAaTh M HHTEPIPETHPOBATH HH(MOPMAIHIO
OMOJIOTMYECKOTr0 COJIEP)KaHUs, BKIIIOYAIONIYIO IICEBIAOHAy4YHbIE 3HAHUS U3
pasnuyHbIX  McTouHuKoB (CMU, Hay4yHO-mONyJsipHBIE MaTepuabl);
paccMaTpuBaTh IIOOATbHBIE HKOJOTHYECKUE IPOOJIEMBI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TTO3ULIUIO

10

YMeHune co3aaBarh COOCTBEHHBIE IHCHMEHHBLIC M YCTHBIC COO6IJ_ICHI/I}I,




0000mass OMONOTHYECKYI0 HH(POPMAIMIO €3 HECKOJIBKUX HMCTOYHUKOB,
T'paMOTHO HUCIIOJIB30BAaTh HOHATHUHUHBIN arrapar Ounooruu

Tabmuua 16.3

[TpoBepsiembie ameMeHThI conepkanus (11 kmacc)

Kon

[IpoBepsieMblIii AIEMEHT COJIEPAKAHUS

DBOJIIOLUOHHAS OUOIOTUs

11

DBOITIOLIMOHHASL TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa 3BoIoLMH. [TaneoHTonornyeckue: nocie10BaTeIbHOCTb MOSBICHUS
BU/JIOB B HaJIEOHTOJIOTNUYECKON JIETOIUCH, [IEPEXO/IHbIE (dopMBI.
buoreorpaduyeckue: cxonctso u paznuuue ¢hayH u (Gpiop MaTepUKOB U OCTPOBOB.
OMOpHONIOTHYECKUE: CXOJICTBA M pa3iu4usg HSMOPHOHOB  pa3HBIX  BHJIOB
MO3BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, AHAJIIOTMYHBIE,
pPYOMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO
MEXaHHM3MOB HACIJIEJICTBEHHOCTH U OCHOBHBIX METaOONMYECKUX MyTed Yy Bcex
OpraHU3MOB

1.2

OpomtonmonHas teopus Y. Jlapsuna. IIpeanocbuiku BOSHUKHOBEHUS JApBUHU3MA.
JIBIOKyIIME CHUJIbI HBOJIOLUM BUIOB MO JlapBUHY (M30BITOYHOE pa3MHOKEHHE IMPH
OTPAaHMYEHHOCTH PECypCOB, HEONpEeAeleHHas W3MEHYHMBOCTh, Oopnba 3a
CYILIECTBOBaHME, €CTECTBEHHBINH 0TOOD)

13

Cunrernueckas Teopuss odBomtonuu  (CTD) U  OCHOBHBIE €€ IOJOXKCHHUS.
MuxkposBostonus. [Tomynsiius kak e IMHUIA BUA U SBOJTIOIUH

14

JBuxymie cuisl (hakTopsl) IBOJIOLKN BUJIOB B IpHpoae. MyTallMOHHBIN MTpoLecc
U KOMOMHATHMBHAs HW3MEHYMBOCTh. [lomynsnuoHHBIE BOJHBI U JApeid TeHOB.
Mzomsuust u murpaius. EctecTBeHHBIN 0TOOD - HAMPaBIAIOMIHI (aKTOP IBOJIOIIH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnioco0NeHHOCT,  OPraHM3MOB  Kak  pe3yapTaT 3Bojouuu. Ilpumepst
npUcnoco0IeHnit y opranu3MoB. ApoMop(o3bl U UAHOAJANTALINH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHOBHbIE (hOpMBI BHI000pa30BaHMS:
reorpauueckoe, 3K0JI0rHuecKoe

1.5

MakposBomonuss.  DopMbl  3BOJTIOLIMHU: dunernyeckasi,  JAUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpatumocTs 3Bosonun

BO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 3eMiIe

2.1

JloHayuHble TIPpEACTABIEHUS O 3apOXKIACHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHUs KU3HM Ha 3emye: abuoreHe3 © MaHCIepMus. XHUMHUYECKas
SBOJIIOIHUSA. DKCIEPUMEHTAIbHOE TMOATBEPKACHUE XHUMHUYECKOW  ABOJIOIUU.
Havanenbie atambl Omonormdeckod sBomroruu. ['umoresa PHK-mumpa. IlepBoie
KJIETKH U UX 3BOJIOIUA. POPMUPOBAHNE OCHOBHBIX TPYIIT dKUBBIX OPTAaHU3MOB

2.2

Pazutue xu3Hu Ha 3emse mo spam u nepuogaM. Karapxeil. Apxelickas u
npotepo3oiickast dpbl. [lameos3oiickass 3pa W ee TEpHOIbl: KEeMOPUHCKHH,
OPIOBUKCKHUM, CWIYPUWCKHAW, JI€BOHCKHH, KAMEHHOYIOJbHBIA, IMEPMCKHIA.
Me3so30lickas 3pa 1 €€ Mepruoibl: TPUACOBBIN, FOPCKUA, MEJTOBOM.




Kaiino3zoiickas 3pa U ee nepuobl: MaJI€OreHOBbI, HEOT€HOBBIA, aHTPOIOT€HOBBI.
XapakTepucTuka KIMMara W TeoJIOTMYecKuX rmpoieccoB. OCHOBHBIE 3Taribl
SBOJIIOIIMM  PACTUTEIBHOIO M >KUBOTHOIO MHUpAa. ApoMopdo3bl y pacTeHUH H
KHUBOTHBIX. HOHBﬂeHHe, PacuBCT U BEIMUPAHHUC I'PYIIIT ) KUBBIX OPIraHU3MOB

2.3

CucremMa OpraHMYeckoro Mupa Kak OTpakeHue HBoitouud. (OCHOBHbBIE
CUCTEeMaTUYECKHUE TPYIIbI OPraHu3MOB

2.4

OBOJIIOLIMS YE€IOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuThe npencTaBlIeHH O
IIPOMCXOXKIECHUN 4eJoBeKa. Meronpl u3yuyeHus aHTponoresesa. (Cxoacrtsa u
pa3nuyus 4esioBeKa U JKUBOTHBIX. CUCTEMAaTUYECKOE MOJ0KEHHUE YETIOBEKA.
JBmwxymme cuibl (pakTopsl) aHTpororeHesa. HacneacTBeHHass M3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIN 00pa3 *KU3HU, U3TOTOBJICHUE OPYIUll TpyAa,
MBIILLIEHHUE, PEYb

2.5

OcHOBHBIE CTaIUM M BETBM DBOJIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensii, YestoBek npsaMoxoaauui, Yenosek HeaniepTaibCKuid, YenoBek pa3yMHBIi.
Haxonku  McKomaeMblX  OCTaHKOB,  BpeMs  CYLIECTBOBaHHUs,  00JIacTb
pacrpocTpaHeHysi, 00beM FOJI0BHOIO MO3ra, 00pa3 *KU3HU, OPYAUs

2.6

UYenoseueckue pacbl. OCHOBHbIE OOJbIIME pachl: €BPOINEOMIHAsA (€Bpa3uiickas),
HErpo-aBCcTpalonIHasl (3KBaTOpHaNIbHA), MOHT'OJIOUAHAs (a3uarcko-
amepuKaHckas). YepTsl MPUCTIOCOOIEHHOCTH NPEICTaBUTENICH YeTOBEUECKUX pac K
yCIOBUAM cyliecTBOBaHMs. EnuHCcTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpy>Karolas cpea

3.1

OKoorus Kak Hayka. 3ajaud U pas3feibl 3KOJOrMH. MeTolbl 3KOJOTHUYECKUX
UCCIIEIOBaHUH. DKOJIOTMYECKOe MUPOBO33peHHe. Cpeapl OOMTaHUS OPraHU3MOB:
BOJ/IHAs, HA3€MHO-BO3/1y1lIHAsA, IOYBEHHAs, BHYyTPUOPIaHU3MEHHAS

3.2

Okonornyeckne  (akropel.  Knaccupukanuss — 3KOJOTMUYECKHMX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME W aHTPONOreHHbIE. JIeHCTBHME H3KOJOTHYECKUX
(akTOpPOB Ha OpPraHU3MBbI

3.3

AbGuoTtnueckue (akTopel: CBET, TeMIepaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[IpucniocoOnenust  OpraHu3MoOB K  JEHCTBHIO  aOMOTHYECKHUX  (DaKTOpOB.
bronoruueckne puTMbl

3.4

buotnueckue Qakropbl. Buasl OMOTHYECKHMX B3aMMOAEWUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, MapasuTH3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIEOHMYECTBO,
KBAPTUPAHTCTBO),  aMEHCAJIM3M,  HEWTpaau3M.  3HaueHHe  OMOTHUYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKUE XAPaKTCPUCTHUKU TOITYJISAINU. OcCHOBHBIC ITOKa3aTeIN MOITYyJIAINN
YUCJICHHOCTh, IUIOTHOCTH, POXAAEMOCTb, CMEPTHOCTb, IMPHPOCT, MUTpALU.
ZII/IHaMI/IKa YUCJICHHOCTHU IMOMYJIAIHUN U €€ PETYIIALIUA

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

CoobmecTBO OpraHu3MoB - OuoneHo3. CTpyKTypbl OuHOIIEHO3a: BHUOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momunanTel. CBs3M B
OuoreHos3e




4.2

DKOJIOTHYECKUE CUCTEMBI (9KocucTeMbl). [ToHsTHE 00 SKOCHCTEME U OMOTEOIICHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI ~ 3KOCHCTEMBI:  MPOIYIEHTHI, KOHCYMEHTHI,
penyneHTsl. KpyroBopoTt BellecTB M MOTOK PHEPrUu B 3kocucreMe. Tpoduueckue
(nuiieBbie) YpoBHU 3KocucTeMbl. [lumieBsie nenu u cetu. OCHOBHBIE MOKA3aTENn
9KOCUCTEMBbI: OHMoMacca, MNPOIYKIHUS. ODKOJIOTMYECKHE MUPAMUIBL: MPOTYKIINH,
YHCIIEHHOCTH, Onomacchl. CBOMCTBAa 3KOCHCTEM: YCTOWYUBOCTH, CaMOPETYIISIIHS,
pa3Butue. Cykueccus

4.3

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHUCTeMa XBOWHOTO WIIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTCHHBIC 9KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKOoCHCTEMBI.
Buonorndeckoe u X034HCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpa3zue kak QakTop ycToHuMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3emIie

4.4

Yuenne B.W. Bepuazackoro o 6uocdepe. I'panuiipl, cocTaB U CTPYKTypa Ouocdepsl.
Kupoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH Ouocdepbl Kak I100anbHOM
9KOCHCTeMBI. J[MHaAMu4eckoe paBHOBecHe W oOpaTrHas CBsi3b B Omocdepe.
KpyroBopoThl BemecTB U OMOr€OXUMUYECKUE IIUKIIBI AJIEMEHTOB (YIriiepoa, a30Ta).
3oHanbHOCTH OHOChepbl. OCHOBHBIC OMOMEBI CYIIIH

4.5

UYenoseuectBo B Omocdepe 3emin. AHTPONOreHHBIE HM3MEHEHHS B Ouocdepe.
['moGanbHbIC IKOJOTHYECKUE TPOOIIEMBI.

OcHoBa pallMOHAILHOTO YIIPaBJIEHUSI IPUPOJIHBIMU PECYPCAMU U UX UCIIOIb30BaHUE.
JlocTrokeHus: OMOJIOTHH U OXpaHa MPHPOIbI
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