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IHOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3paboTke nmporpamMmbl 0 OMOJIOTHH TEOPETHUECKYIO OCHOBY JJISl OTIPE/IEICHUS MOIX0A0B K (JOPMHUPOBAHUIO COJIEPIKAHUS YIEOHOTO
npenMera «buonorus» cocraBunu: kKoHIentyaibHbie monoxeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH, COIEpIKaHUs, pPe3yIbTaToB
oOyueHus: U TpeOOBAaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LEJSX M MPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpenHero obuiero odpazoBanus B Poccuiickoit denepannu, a Takke MOJOXKEHUS O creurduke 6uonoruu, e€ 3HaUCHUU B
MO3HAHUM KUBOW MPUPOABI U OOECIeUeHUH CYIIECTBOBAHUS YeloBeYecKoro oodmiectBa. COrjacHO Ha3BaHHBIM IOJOXKEHHSIM, OIpeIeIeHbI
OCHOBHBIE (DYHKIIMU TPOrPAMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Ha€T MpPEACTaBICHHUE O LENsIX, 00 oOlmieil cTparernu OOy4YeHUs, BOCHHTAHUA M Pa3BUTHS OOyUYaIOLIUXCS
cpeacTBaMu yueOHoOro npeamera «bruonorusy, onpenenser 00s3aTebHOe MPEAMETHOE COJepKaHUE, €T0 CTPYKTYPY, paclpeieeHue 1Mo pasaeaam
U TeMaM, PEKOMEHIYEMYIO IOCJIEI0BAaTEIbHOCTh M3YyU€HUsl y4eOHOro MmaTrepuaja ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3EH,
JIOTHKHU 00pa30BaTeIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIMXCsl.

B mporpamme mo OHONOrMM TakXe YYHUTHIBAIOTCA TpPeOOBaHMSA K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM
pe3ynbrataM oOydeHus B (OpMHpPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOW EATEIbHOCTH/Y4eOHBIX NEUCTBUN OOYYAIOMIUXCS IO
OCBOEGHHUIO COJIep:KaHUs OMOTOTHYECKOT0 00pa30BaHUsI.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi YPOBEHb) peali30BaH MPUHIIUIT MPEEMCTBEHHOCTH B U3YYeHUH OWOIIOTHUH, OJaroaaps
yeMy B Hel MpOCMaTpUBAETCS HAMPABICHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (DOPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
IIEHHOCTHBIX OpI/IeHTaHI/II\/'I JJMYHOCTH, 3KOJOIM4€CKOI'0 MBIIJICHUA, HpeI[CTaBJ'IeHI/II\/JI 0 310PpOBOM O6p33€ KU3HU U 6CpC)KHI)IM OTHOUIICHUEM K
OKpYy»Karotel mpupoHoil cpene. [loaromy Hapsny ¢ u3ydeHueMm OOIIeOUOTOTHYECKUX TEOPUM, a TaKkKe 3HAHUU O CTPOCHUHU >KUBBIX CHUCTEM
pasHOTO paHra M CymHOCTH OCHOBHBIX ITPOTCKAIOIIMWX B HHUX IHPOLECCOB B IpOorpaMMeE II0 OnosyIoruu YACICHO BHUMAHUC HCIIOJb30BAHUIO
IMMOJIYUYCHHBIX 3HaHUH B HOBCG}IHGBHOI\/’I KHU3HHU IJId PCIICHUA IMPUKIAAHBIX 3a1a4, B TOM YHUCIIC: HpO(l)I/I.]'IaKTI/IKI/I HACJICACTBCHHBIX 3a001€BaHNi
YeloBeKa, METUKO-TEHETUIECKOT0 KOHCYIhTHPOBAHMS, 000OCHOBAHUS IKOJIOTUYECKHU 11€TIeCO00pPa3HOTO MOBEACHUS B OKPYKAIOMIEH MPUPOTHON
cpele, aHallu3a BIUSHUS X03IHCTBEHHOM JAeITeTbHOCTH YEelIOBEKa Ha COCTOSIHUE MPUPOIHBIX M UCKYCCTBEHHBIX KOCHUCTEM. Y CHIIEHHE BHUMAaHUS
K IPHUKJIATHON HAMpaBIEHHOCTH Y4eOHOTO mpenmMera «bruoiorus» mpoauKTOBaHO HEOOXOIMMOCThIO 00eCTIeYeHHsI YCIOBHUH IS PEeLIeHUs] OAHON
U3 aKTyallbHBIX 3a7a4 IIKOJBLHOTO OHOJIOTMYECKOTO O0pa3oBaHHUs, KOTOpas Mpeanosiaraet (GOpMHpOBaHHE y OOYYArOIIMXCS CHOCOOHOCTH
aIalITUPOBATHCA K U3MEHEHHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHe cpemHero obmero odpa3oBaHuUs 3aHMMaeT BakHOe MecTo. OHa obecneynBaeT (GOPMHPOBAHUE y OOYUAFOIIMXCS
MpE/ICTaBICHU O HAy4YHON KapTHHE MUpA, paclIupseT U o0oOIaeT 3HaHUSA O KUBOM Mpupoje, €€ OTIMYUTENbHBIX MPHU3HAKaX — YPOBHEBOI
OpraHM3allK U SBOJIIOHH, CO3AAET YCIOBUS AJIS: MO3HAHUS 3aKOHOB KMBOM IIPUPOJIBI, (hopMHpOBaHUS (HYHKIIMOHATBHON I'PaMOTHOCTH, HAaBBIKOB
310pOBOT0 1 Oe30macHOro o0pas3a >kM3HH, SKOJIOTHUECKOT0 MBILIUICHUS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.



Bounbiioe 3HaueHre OHMOIOTHS MMEET TakXe Ui PEIICHHS BOCIMTATCIBHBIX M PA3BHUBAIONIMX 3a1a4 CPEAHEro OO0IIero oOpa3oBaHHMI,
COIlHANIM3aluK O0ydaronmuxcs. M3ydeHne OMonoruu obecrneyrBaeT yciaoBUs i (GOPMHUPOBAHHS HWHTEIUICKTYAIbHBIX, KOMMYHUKAI[HOHHBIX U
WH(GOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYphI, CIIOCOOCTBYET MHTETPAlMU OWUOJOTMUECKUX 3HAHUHM C MPEACTABICHUSMH U3 JPYTrHX
yueOHBIX MPEJAMETOB, B YaCTHOCTH, (DU3KMKH, XUMHH U reorpaduu. HazBaHHbIE MOIOKEHHUS O MPEAHA3HAYCHUN YueOHOro npeamMera «bronorus»
COCTAaBHJIM OCHOBY JUISI OTIPE/ICIICHHUS TIOIX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJICPIKAHHMS, IPEACTABICHHOTO B IPOTrpaMMe 110 OMOJIOTHH.

Ot6op comepkanus yueOHOro mpeamera «bruonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3HMIHUN KYJIBTYpPOCOOOPa3HOTO IMOAXO/a, B
COOTBETCTBHH C KOTOPHIM 00yYaroIInuecs A0/DKHBI OCBOUThH 3HAHUSA U YMEHHS, 3HAYMMBIC U151 (DOPMUPOBAHMS OOIIEH KYJIbTYPhI, ONPEACIISIOIINE
aJICKBaTHOE TIOBE/ICHHUE YCIIOBEKA B OKPYIKAMOIICH MPUPOIHON cpejie, BOCTPeOOBaHHbBIC B MOBCEIHEBHOW JKU3HHM M MPAKTHUCCKOMN JeITEIbHOCTH.
Ocoboe MecTo B 3TOW CHCTEME 3HAHWU 3aHMMAIOT 3JIEMEHTHI COJCPIKaHUs, KOTOPbIE CIY)KAaT OCHOBOHM Ui (DOPMUPOBAHUS TPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE MHUPA W IEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHHU3AI[HH OHOJOTHYECKOTO
o0Opa3oBaHwUs.

CTpyKTypHpOBaHHE COACp)KaHUS Y4eOHOrO Marepuaga B ImporpamMme Mo OHOJIOTMH OCYHIECTBICHO ¢ y4ETOM NMPHOPHUTETHOIO 3HAYCHUS
3HaHU# 00 OTJIMYUTEIILHBIX OCOOCHHOCTSX JKUBOM MPHUPO/IBI, O €€ YPOBHEBOW OpPraHU3aIlMKM U JBOJIOIKHU. B COOTBETCTBHUU C 3TUM B CTPYKTYpE
yueOHOro mpenmera «bBHONOTHS» BBIIEICHBI CIEOYIONINE COoJepKaTeibHble TUHUU: «buosiorns kak Hayka. MeTOAbl HAy4dHOTO TMO3HAHUS»,
«Knetka kak Owuomormueckas cucrema», «OpraHm3m Kak Ouojormueckas cuctema», «CucreMa W MHOT0OOpa3We OpPraHUYeCKOTO MHUPay,
«OBOJIOIHS KUBOU TPUPOJIBI», « IKOCHCTEMBI U MPUCYIINAE UM 3aKOHOMEPHOCTH.

[enp w3ydenus ydeOHoOro mnpenMera «buonorus» Ha 0a30BOM ypOBHE — OBIIQJICHHE OOYYAIONIMMHUCS 3HAHUSAMH O CTPYKTYPHO-
(GYHKIIMOHATBLHON OpraHU3alliH KHUBBIX CHCTEM Pa3HOTO paHra W MpUOOpeTeHHEe YMEHHI MCIIOJIb30BaTh ATH 3HAHMS JJIS IPAMOTHBIX JICHCTBUI B
OTHOIICHUH 0OBEKTOB KUBOM MPHUPO/IBI U PEIICHHUS Pa3THYHBIX KHU3HCHHBIX TPOOJIEM.

JIocTIoKeHHE 1e)Td U3ydeHHs yueOHOTo npeamera «bronorusy» Ha 0a30BOM ypOBHE 00€CIICUUBACTCS PELICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCSA CHCTEMbI 3HAHWA O OHOJOTMYCCKHX TEOPHSIX, YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTE3aX, MpaBHJIaX,
CITy)KaIllUX OCHOBOW JiJIsi (DOPMUPOBAHMS TPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAYyYHOTO MMO3HAHHS, CTPOCHHH,
MHOT000pa3ui U OCOOCHHOCTSX KHBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3allMH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B
Oouooruu;

(dbopMHUpOBaHKE y 00YYAIOIIUXCS TO3HABATEIBHBIX, HHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAM3a JaHHBIX O MYTIX
pa3BUTHS B OMOJIOTMH HAYYHBIX B3IJISO0B, HJICH M MOJIXOI0B K U3YYCHHIO XKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

CTaHOBJIEHUE y OOyUarOmMXCsl OOIIeH KyIbTyphl, (GYyHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHSATH W OICHHBATH SIBICHUS
OKPYIKarOIIero MUpa KUBOM MPUPO/IbI HA OCHOBAHWH 3HAHHUI U OIBITA, TOJYYCHHBIX TP U3YYCHUH OMOJIOTHH;

dbopmupoBaHKEe y 00yYarOIUXCsS YMEHUH HILTIOCTPUPOBATH 3HAYEHHE OMOJIOTHYECKHUX 3HAHWH B MPAKTHUYECKOHN JEATCIHHOCTH YeI0BEKa,
Pa3sBUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpOOHOTEXHOJIOTHIA,



BOCIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJIOBEKOM >KMBOH HPUPOJbI, HEOOXOAUMOCTH OEpeX HOro OTHOIIEHHUS K HEM,
COOJTIOICHHSI STHYECKUX HOPM IIPH MPOBEACHUN OMOJIOTHYECKUX HCCIICAOBAHMIA;

OCO3HAaHME LEHHOCTH OHWOJOTMYECKUX 3HAHUHM JUISl TOBBILICHHUS YPOBHS SKOJIOTMYECKOH KYIBTYPBHI, JUIsI (POPMHUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

IIPUMEHEHNE TPUOOPETEHHBIX 3HAHUM U YMEHUH B IIOBCEAHEBHON YKU3HHU JUIsl OLIEHKU OCJIEICTBUN CBOEH AESTEIbHOCTH 110 OTHOLIEHUIO K
OKpy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBaHHE U COOJIIOJICHHE Mep NMPO(PUIAKTHKY 3a00J€BaHUH.

B cucreme cpennero obiero oopazoBanus «buosorus», nydaemas Ha 6a30BOM YpOBHE, SIBJISIETCS 00s3aTENIbHBIM y4EOHBIM IPEAMETOM,
BXO/ISIILIUM B COCTaB peAMETHON 001acTi «EcTeCTBEHHO-HAayUHbIE IPEAMETHD».

s uzydenus: 6uonoruu Ha 0a30BOM YpOBHE cpelHero oodimiero oOpasoBaHus oTtBoautcs 68 uacoB: B 10 kmacce — 34 uaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Heneno).

Ilcuxonozo-nedazozuueckas xapaKmepucmuka

['pynma oby4atonmuxcs c HOZIA - netu ¢ HapymeHUsIMU (YHKITUI OMIOPHO-/IBUTATEIBHOTO allliapaTa pa3InyHoOro 3THONATOTeHEe3a,
[IEpE/IBUTAIOIINECS CAMOCTOSATENBHO WIH C IPUMEHEHUEM OPTONEIUYECKUX CPEJICTB, UMEIOIINE HOPMAJIbHOE IICUXUYECKOE Pa3BUTHE U
pa3bopUMBYIO PEUb.

JlocTaTouHO€ MHTEIUIEKTyaJ IbHOE PA3BUTHE Y 3TUX JIeTEH YacTO COYETaeTcs ¢ OTCYTCTBHEM YBEPEHHOCTH B ce0e, ¢ OrpaHUYEeHHON
CaMOCTOSITENIbHOCTBIO, C OBBIIIEHHON BHYIIAEMOCThIO. JINYHOCTHAsE HE3PENOCTh MPOSBISAETCS B HAUBHOCTHU CYXKJIEHHH, c1aboit
OPHEHTUPOBAHHOCTH B OBITOBBIX M MPAKTHYECKUX BOMPOCAX KHU3HH.

Ocoovie obpazosamenvuvle nompednocmu

- 00513aTEJIbHOCTD HENIPEPHIBHOCTH KOPPEKIIMOHHO-Pa3BUBAIOIIEr0 IPOLEcca, pealn3yeMoro, Kak 4epe3 cojiep:kaHne o0pa3oBaTeIbHbIX
oOracTel, Tak ¥ B MpoIiecce UHANBUAYAIbHON paboThI;

- TpeOyeTcsl BBEIEHHE B COJIep:KaHne 00yUeHHs CIIEI[HaIbHBIX Pa3/ielioB;

- HE00X0/IMMO UCIIOIB30BAHUE CIIEIUATIBHBIX METOJIOB, IPUEMOB U CPEJICTB 00YUEHUs (B TOM YHCIIE CHEIHATU3UPOBAHHbIX
KOMIIBIOTEPHBIX U aCCUCTHBHBIX TEXHOJIOTHIT), 00€CIICUNBAIOIINX PEATN3ALUI0 «O0XOIHBIX MyTeH» 00ydeHus;

- UHAMBUyan3anus o0ydeHus TpedyeTcs B O0NbIICH CTENeHH, YeM JUIsi HOpMaJIbHO Pa3BUBAIOIIErOCs peOEHKa;

- o0ecrieueHre 0cob0il MPOCTPAHCTBEHHOM U BPEMEHHOM OpraHu3anuu 00pa3oBaTeIbHON Cpebl;

Jnist 5T0# rpymnmbl oOydaronuxcst o0ydyeHue B 0011e00pazoBaTeIbHOM MIKOJIE BO3MOXKHO MPH YCIOBHH CO3/1aHUS JUIsl HUX Oe30apbepHOi
cpelbl, o0ecnevyeHrs CreUalbHBIMU MPUCIOCOOIEHUSIMU U UHIMBUYalbHO aJalTHPOBaHHBIM pabouum mectoM. [Tomumo aroro netu ¢ HOJJA
HY)KJTAIOTCS B PA3JIMYHBIX BUAaX TIOMOIIH (B COMTPOBOXKIEHUN Ha YPOKax, TOMOIIU B CaMOOOCTYy)KMBAaHUH ), UTO 00ECIIeYnBaeT HEOOXOAMMBIC B
NEepUOJT HAYaJIBHOTO 00yUeHHs IAaIAIMNA PEXUM, ICUXOJOTHYECKYI0 U KOPPEKIIMOHHO-TIE1arOTMYECKYIO TIOMOIIb.



Jljia KakJI0ro Kjacca MpeaycCMOTPEHO pe3epBHOE yuyeOHOe BpeMsi, KOTOPOE MOXKET ObITh MCHOJIb30BAaHO YYaCTHUKAMH 00pa30BaTEIbLHOTO
mporiecca B HEnAX (OpMUPOBaHMS BapUaTUBHOW COCTaBISIONICH 0OOpa3oBaTENbHOTO IpOIEcca M PaCHpenelsieTcss y4YuTelIeM B paMKax
KaJIeHJapHO-TEMAaTUYEeCKOro MianupoBanus. Ilpu sTom obs3arenbHas (MHBapUaHTHAs) YacTh COJICPIKAHUS MpEIMEeTa, YCTaHOBJIEHHAs paboueit
POTrpamMMoii, U BpeMsi, OTBOJUMOE Ha €€ U3y4YeHHUE, TOIDKHBI OBITh COXPAHEHBI MTOJTHOCTHIO.

BocnurarensHbli noTeHnual npeamera «buoaorus»
B cootsercTBuu ¢ IIporpammoii BOCIUTaHMsI peaIn3yeTCs Yepes:

1. IlpuBneueHue BHUMaHUS OOY4YAIOIIMXCS K LEHHOCTHOMY acHeKTy HM3y4aeMbIX Ha YpOKax SBJICHMI, OpraHU3alUi0 WX paboOThHI C
MOJIy4aeMOil Ha YpOKE COLMaIbHO 3HAYMMOW HH(OpMalHedl — WHUIUUPOBAHUE €€ OOCYXKICHMS, BHICKA3bIBAHHS YYAIIUMUCS CBOETO
MHEHUS TI0 €€ TIOBOY, BRIPAOOTKU CBOETO K HEMl OTHOILIEHUS;

2. JleMoHCcTpaIuio 00y4aromuMes MPUMEPOB OTBETCTBEHHOTO, TPAXAAHCKOTO TTOBEJCHUS, TPOSIBIICHHS YE€TIOBEKOIIO0US U
I00pOCEPICYHOCTH, Yepe3 MOJ00P COOTBETCTBYIOMIMX TEKCTOB ISl UTEHUS, 3a/1a4 7Sl pEeUICHHs], TPOOJIEMHBIX CUTYalUN Ui 00CyXKIeHUs
B KJIacce;

3. [IpuMeHeHne Ha ypoKax UHTEPAKTUBHBIX (POPM pabOTHI C OO YJAIOIIMMHUCS: UHTEJUICKTYAJIbHBIX UT'P, CTUMYJIUPYIOIINX MTO3HABATEIIbHYIO
MOTHBAIIMIO O0yYaIOMINXCS; TUAAKTHUECKOT O Tearpa, Iie MOJIyYeHHbIE Ha YPOKe 3HaHUs OOBITPBHIBAIOTCS B T€ATPaIbHBIX MOCTAHOBKAX;
JTUCKYCCUN, KOTOPBIE JAIOT 00YYarOIIMMCS BO3MOXHOCTh TPUOOPECTH OMBIT BeEHUS KOHCTPYKTHUBHOTO JUANIOTa; TPYIIOBOI pabOThI iU
paboTHI B Tapax, KOTOPhIE ydaT 00yJaronuxcsi KOMaHIHON paboTe U B3aUMOICHCTBHUIO C IPYTUMHU 00YJaIONTUMUCS,

4. NHuumupoBaHue U MOAAEPKKY UCCIEeI0BATENIbCKON e TENIbHOCTH 00YJAIOIIUXCS B paMKaxX peaanu3alliid UMH UHIUBUIYaTbHBIX U
TPYMIOBBIX UCCIEIOBATENIbCKUX MTPOEKTOB, UTO JAET 00YYArOIIMMCS BO3MOXKHOCTh TPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHS
TEOPETHUECKOM MPOOJIeMbI, HABBIK TEHEPUPOBAHUS U 0()OPMIICHHS] COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIIBHOTO OTHOIICHUSI K TYKUM
uaesM, opOpMIIEHHBIM B paboTax APyrux UCCienoBaTeseii, HaBbIK MyOJWYHOTO BBICTYIICHUS MIepe] Ay JUTOPUEH, apryMEHTUPOBAHUS U
OTCTaWBaHUsI CBOEH TOUKH 3PEHUSI.



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHM C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JPYTMMU €CTECTBEHHBIMHM Haykamu, (puiiocoduen, STUKOM,
ACTETUKOM U TpaBoM. Posb Ouonoruu B GopMUpoBaHUH COBPEMEHHON HaAyYHON KapTHHBI MHUpa. CuctemMa OMOJIOTHYECKUX HayK.

Metoasl TO3HaHHWS JKUBOM mpuponabl (HAOMIOJEHUE, OHKCIEPUMEHT, ONHUCAaHHe, H3MEpeHue, Kiaccudukamus, MOJeIHpOBaHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

[TpakTuyeckas padotaNe 1. «Mcronp30BaHNe PA3TUUYHBIX METO/IOB MPH U3YYEHUN OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aI U,

JKussble cucremsl (0MOCUCTEMBI) KaK IpeaMeT u3yueHust 0uonaoruu. OTInune )KUBBIX CUCTEM OT HEOPTaHWYECKOH MPUPOJIBI.

CaoiicTBa OmMocucTeM M UX pa3HOOOpaszue. YPOBHH OpraHHU3aIMi OMOCHUCTEM: MOJICKYJISIPHBIN, KIETOYHBINA, TKAaHEBBIA, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (0MOreo1eHOTHUECKH ), OnochepHBbIi.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHHU OpraHU3alluy KUBOM IPUPOIBD.

Ob6opynoBanue: moaens mosekyibsl JJHK.

Tema 3. XumMHu4ecKHii cOCTaB U CTPOCHHE KJIECTKH.

XVMMHYECKUH COCTaB KIETKU. XUMHUECKHUE MIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHbIE BELLIECTBA.

@OyHKIIUHN BOABI 1 MUHEpAJIbHBIX BElIeCTB B KieTke. [lognepikanne ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHHe OelIKoB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HesameHumble M 3aMEHUMBIE aAMHHOKHUCIIOTBHI.
AMUHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBON MOJIEKY/bl (IIEPBUYHAS, BTOPUYHAS, TPETHYHAs M YETBEPTUYHAS CTPYKTypa).
XUMHYeCKue CBOMCTBA OeNKOB. bruonorndyeckne GyHKIHN OETKOB.

®depmeHTH — Ouosnornyeckue Katanm3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IIEHTP, CyOcTpaTHas crnenupuaHocTh. KodepMeHTHI.
Burtamunbl. Otinnuuns GepMEeHTOB OT HEOPraHMYECKUX KaTalln3aToOPOB.

VYrneBonbl: MOHOCaxapu bl (TIOK03a, pu003a U Je30Kcupu003a), qucaxapuibl (caxaposa, JIaKTo3a) U MoJiMcaxapuabl (KpaxMal, TIIMKOTEH,
LEJITI0N103a). bruonornueckue GpyHKIUHN yrieBOAOB.



Jlununer: Tpurnuuepunsl, (ochonunuasl, crepouabl. ['mapodunbHO-TUAPOdOOHBIE CBOMcTBAa. buonoruueckue QyHKUIUM JTUMHIOB.
CpaBHeHHE YTIIEBOIOB, OCITKOB U JIUIIKUOB KaK UICTOYHHKOB SHEPTHUU.

Hyxneunosbsie kucnotsl: JIHK n PHK. Hykneotuasl — moHOMepbl HykJeMHOBBIX KHcnoT. Ctpoenne u ¢ynknuu JHK. Crtpoenue u
¢ynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIuu.

[utonorus — Hayka o kieTke. Kietoynas teopust — npuMep B3aMMOACUCTBUS el 1 (PaKTOB B HAYYHOM IMO3HAHUH. MeEToabl U3ydeHUs
KJIETKH.

Krnerka kak nienoctHast xuBas cuctema. OOuiye Npu3HAaKM KJIETOK: 3aMKHYTas HapyxHas mMemOpana, mojnekyinsl JJHK kak renernueckuit
amnmapar, cucreMa CHHTe3a Oenka.

Tunsl KJIETOK: SyKapuoTHYeCcKast U Mpokapuotuyeckas. OcoOEHHOCTH CTPOCHUS MPOKApHOTHYECKON KiIeTkH. KieTouHasi cTeHka OakTepuil.
Crpoenue 3ykapuoTU4ecKoi kieTku. OCHOBHBIC OTJIMYUS PACTUTEIIBLHON, ’KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KIETOYHAs CTEHKA, TJIMKOKaIMKC, ux ¢(yHkumu. [lmasmarudeckass memOpana, e€ cCBoOicTBa U
¢ynkuuu. Luromnazma u e€ opraHouasl. OmHomemOpanuble opranouabl kietku: DIIC, anmmapar [Nompmxu, ausocomsl. [lomyaBToHOMHBIE
OpPTraHOM[BI KJIIETKU: MUTOXOHAPUH, TUIacTUbL. [Iponcxoxaenne MUTOXOHAPUHN U mactu. Buasl miactun. HemeMOpaHHbIe OpraHOUIbI KICTKH:
pHOOCOMBI, KIIETOYHBIN LIEHTP, LIEHTPUOJIN, PECHUYKH, KI'YTUKH. DYHKIIUN OPraHOUI0B KJIETKU. BKiroueHus.

Snpo — perynsaTopHslii HeHTp kieTku. CTpoeHue sapa: saepHas 000J104Ka, KapuoriazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIeCTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. Bap.

Juarpammsl: «PacrpeneneHre XHUMHUYECKMX JJEMEHTOB B HEXHBOW Ipupone», «PacrpeneneHne XHUMUYECKHX JJIEMEHTOB B KMBOU
MIPUPOJIEN.

Tabmuis! u cxemsbl: «lleproanueckas Tabauna XUMUYECKUX AJIEMEHTOBY, «CTpoeHHe MOJIEKYNbl BoJbl», «buocunTe3 6enka», «CtpoeHue
MoJieKybl Oenkay, «Ctpoenue ¢epmenta», «Hyxnennosble kuciotel. JJHK», «Ctpoenue monekynst AT®», «CTpoeHHe 3yKapuOTHYECKOMH
KIEeTKW», «CTpOEHHME >KMBOTHOM KIETKW», «CTpOeHHE pacTUTENbHOW KIETKM», «CTpoeHHEe NMpOKapuOTHUECKON KieTKn», «CTpoeHue sapa
KIIETKW», «YTIEBOJBIY, «JIunuasm.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHUE Ul MPOBEACHUS HAONIOJCHHUN, M3MEPEHMH, SKCIIEPUMEHTOB, MHKpOIpenapaThl
PacCTUTENBHBIX, dKUBOTHBIX U OaKTEpPHUATIbHBIX KIETOK.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlaGopaTtopHas padota Ne 1. «/3ydeHune KaraauTHIECKON aKTUBHOCTH (PePMEHTOB (Ha MTPUMEPE aMHUIIa3bl WA KaTala3bl)y.

JlaGopaTopHass pabora Ne 2. «V3ydeHwe CTpOCHHUs KIETOK PACTEHUM, JXUBOTHBIX W OaKTepuUl I10J, MHUKPOCKONOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OIHUCAHHUEY.

Tema 4. ZKu3HeaesiTeIbHOCTh KJIETKH.



OOmeH BemiecTB, WM METa0oM3M. ACCUMIIIANMS (TUTACTUYECKH OOMEH) M ITUCCUMWIIALMS (PHEPTeTHYECKUH OOMEH) — JIBE€ CTOPOHBI
eIMHOTO TMporiecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUN B IOHUMAHUU META00IM3Ma.

Tumnbr oOMeHa BenecTB: aBTOTPO(HBIN U reTepoTpodHbId. Poib hepmMeHTOB B 00MEHE BELIECTB U MPEBPALICHUN YHEPTUH B KIIETKE.

dorocunte3. CBeroBas u TeMHOBasi a3el GporocuHTe3a. Peaknnu dorocunresa. IddexTuBHOCTS PoTocHHTE3a. 3HAYCHHE (HOTOCHUHTE3A
IUIs1 )KU3HU Ha 3emiie. BnusiHue ycinoBuii cpeibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILICHHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUI.

XeMocuHTe3. XeMOCHUHTE3UpYIolIe OakTepuu. 3HaYeHHe XEeMOCHUHTEe3a Ul XKU3HU Ha 3emiie.

OHepreTudyeckuii oOMeH B KileTKe. Pacuieniienue BelecTB, BbIACICHUE U aKKyMYJIHPOBAaHUE SHEPTHH B KIIETKE. DTallbl YHEPIeTUYECKOTO
obmena. I'nukonus. bpoxkenue u ero Buabl. KuciopoaHoe okucienue, wiM KieToyHoe JbixaHue. OxucauTenbHoe (ochopuiupoBaHue.
O PeKTUBHOCTD HIHEPTETUUECKOTO OOMEHA.

Peaknuu marpuuHoro cunaresa. ['enernueckas nadopmanyst u JJHK. Peannszanus renerndeckoit napopmanmu B KieTke. [ eHeTHIeCKni KOt
u ero cBoiictBa. Tpanckpunuus — marpuunblii cuate3 PHK. Tpancmsanus — GuocuaTes3 Oenka. Dtansl TpaHcasnuid. KoaupoBanue aMUHOKHCIIOT.
Poins pubocom B OuocuHTE3e Oenka.

Hexnerounsie popmel sxu3an — Bupycel. ctopust otkpeitusi Bupycos (/1. 1. ViBanoBckuii). OcOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKJIA
BUpycoB. bakrepuodaru. bone3snu pacreHuil, KMBOTHBIX M 4YEJOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHozeduuurta yenoeka (BUY) —
B0o30yautens CIINIa. OOpaTHas TpaHCKpUIIIMS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacrpocTpaHeHHs BUPYCHBIX 3a00J1€BaHUH.

JdemMoncTpanuu:

IToptpetsr: H. K. Konpuos, /I. Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel mutanus», «Metabomuzm», «MUTOXOHIPHUI), «DHEPreTUUECKHil oOMeH», «XioporacTy», «DoTtocuHTe3y,
«Ctpoenue JTHK», «Ctpoenue u ¢pyHKIIMOHNpOBaHUE TreHa», «CunTe3 Oenkay, «I'eHetnueckuil kony», «Bupycel», «bakrepuodaru», «Ctpoenue u
»u3HeHHbIH 1uki Bupyca CITM/]a, 6akrepuodara», «Permkanus JJTHK».

O6opynosanue: Moaenu-anmukauuu «Yasoenne JJTHK u tpanckpunuusy», «buocunres 6enkay, «CTpoeHHE KIETKNU», MOJIENb CTPYKTYpPbI
JTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounblif LUK, WM KU3HEHHBIM IUKI KieTku. MHTepdasza n mutos. Ilpoueccsl, nporekatoniie B uuTepdase. Pernmukaius — peaxius
matpuuHoro cuntesa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HaOop — KapuOTUN. [IUMIOMIHBIA M TariouJHBIA XPOMOCOMHBIE HAaOOPBHI.
Xpomarusl. LluTonorndyeckrie OCHOBBI pa3MHOXKEHUS U HHAUBUAYAIBHOIO Pa3BUTHUS OPIaHU3MOB.

Henenue knetkn — muto3. Craauu muto3sa. [Iporeccel, mpoucxoasiiye Ha pa3HbIX CTAAUSX MUTO3a. BUOnOornueckuii CMbICII MUTO3a.

IIporpammupyemasi rudesb KJIETKU — alomTo3.

@®opMbl pa3MHOXKEHMsI OpraHM3MOB: Oecriojioe M MojoBoe. Buiel Gecrnosnoro pa3MHOMKEHMs: J€JIEHUE HAJBOE, NOYKOBAHHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BET€TATUBHOE Pa3MHOXKeHHUE. VICKycCTBEHHOE KIIOHUPOBaHUE OPraHU3MOB, €r0 3HaUCHHE JJIs CEJICKLINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYHUS OT OECIOI0ro.



Meiio3. Ctaguu meito3a. [Ipoueccsl, nmpoucxosuiye Ha ctaauax meio3a. [loBegenne xpomocom B Meriose. Kpoccunrosep. buonornueckuii
CMBICJI U 3HAYE€HHE MeWo3a.

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJIOBBIX KIETOK y )KUBOTHBIX. [10JIOBBIC JKeIe3bl: CEMEHHUKH M SUIHUKH. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u/l, SUIIEeKIeTKa) — CriepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHHMS SIMIIEKIIETOK M CIIEPMATO30UIOB.
OmnonorBopenue. Ilaprenorenes.

NnnuBuayanbHoe pa3BuTue (OHTOTeHE3). DOMOpPHOHATBLHOE pa3BUTHE (AMOpUOTeHe3). DTarbl YMOPHOHATLHOTO PAa3BUTHS Y MO3BOHOYHBIX
KHUBOTHBIX: JpOOJIeHUE, racTpyisius, opranorenes. [loctamOpuonansHoe pazputue. TUIIBI TOCTIMOPHOHATBHOTO PA3BUTHUS: MPAMOE, HEMPsIMOe
(muunHOYHOE). BriusHue cpepl HA pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaIUN Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupl U cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «J[BOMHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOE
pa3MHOXXEHUE pacTeHui», «/lenenue kierku Oakrepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIETOUHBIH LUK,
«Pemmmukanua JHK», «Mwuto3», «Meito3», «lIpsimoe u Hempsmoe pa3Butuey», «l'ameTroreHes y MIIEKONMUTAIOIUX U yelloBeka», «OCHOBHBIE
CTaJINM OHTOT€HE3a».

O6opynoBaHue: MUKPOCKON, MUKpompenapatsl «CrnepMaTo30HIbl MIEKOMUTAIOMIETo, «SlifliexneTka MiekonuTaromero», «Kapuoknnes B
KJIETKaX KOpeIIKa JIyKay, MarHUTHas MoJieb-anmukanus «/lenenue knetkun», moaens JJHK, Mogens MeTadazHoilt XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Habmrogenre MuTo3a B KJIeTKaX KOHUYMKA KOpPEIIKa JJyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlabopaTtopHas padota Ne 4. «/3ydeHue cTpoeHus MOI0BBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetwku. Vctopus pa3BuThs TreHEeTHKH. Poib 1uTonormu w SMOpPHOJIOTHMH B CTAaHOBJICHHHM TEHETUKHU. Bkian
POCCHUUCKHMX H 3apyOeXHBIX YYEHBIX B Pa3BUTHE TeHETHKH. METONbl TEHETUKH (THOPHIOJIOTUYECKUH, IUTOTEHETHYECKH, MOJEKYISIPHO-
reHeTu4eckuii). OCHOBHBIE T€HETUYECKUE MOHATUA. [ eHeTnUeckasi CHMBOJIMKA, UCIIOb3yeMasi B CXeMaxX CKpEIIMBaHUN.

3aKOHOMEPHOCTH HAcTeIOBaHUs MPHU3HAKOB, YycTaHOBIeHHBbIe . Mennenem. MoOHOTHMOpUAHOE CKpelIMBaHWE. 3aKOH €IWHO-00pa3us
ruOpuoB nepBoro mokoneHus. I[lpaBuno noMmuHMpoOBaHUS. 3aKOH pacHICTUICHUS MpU3HAKOB. ['WmoTte3a uncToThl Tamer. [lomHOe W HemomaHoe
JOMUHUPOBaHHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHUMOTO HACJIeIOBAaHUS MPU3HAKOB. [[uTOreHeTnueckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.
Ananuzupytouiee ckpenirBanue. Vcrnonb30BaHre aHATU3UPYIOMIETO CKPEIIMBAHUS ISl ONIpEIeTICHHs] TEHOTHUIIa OCOOH.

CueruieHHOoe HacienoBaHue npu3HakoB. Pabora T. MopraHa mo CIEJICHHOMY HacJIeIOBaHHWIO T€HOB. HapyiieHue crernieHus: TeHOB B
pe3yabpTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCKue KapThl.



I'enetuka nosa. XpoMOCOMHOE OmnpeneseHne Mnoja. AyToCOMbI U MOJOBBIE XPOMOCOMBI. ['OMOramMeTHble U reTeporaMeTHble OpraHU3MBbl.
HacnenoBanue npu3HakoB, CLEIIEHHBIX C [10JIOM.

N3meHunBoCcTh. Buapl M3MEHUMBOCTU: HEHACJIEACTBEHHAs W HacleICTBEHHas. Poiib cpenbl B HEHAC/IEACTBEHHON HW3MEHYMBOCTH.
XapakTepucTuka MOAM(PHUKAIMOHHON W3MEHYMBOCTH. BapuanuoHHBIA ps M BapuanuoHHas KpuBas. Hopma peakimum mnpu3HaKa.
KonnyecTBeHHbIE M KauyeCTBEHHBIE MMPU3HAKU M X HOpMa peakiun. CBoiicTBa MOIU(PHUKAIIMOHHONH U3MEHYHBOCTH.

HacnencrBennasi, wiM reHOTUNWYECKas, W3MEHYMBOCTh. KoMmOuHATHBHas W3MEHYMBOCTh. Meio3 U TMOJIOBOM mpolecc — OCHOBa
KOMOMHATUBHONW HM3MEHUMBOCTH. MyTallMoHHas u3MeH4YMBOCTh. Kiaccubukanus myranuii: reHHble, XpOMOCOMHbBIe, reHOMHbIe. YacTtoTa u
MPUYMHBI MyTaluii. MyTarensnble pakTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHON n3MeHuynBocty H. M. BaBunosa.

BuesaepHast HaCIE€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorumn yenoBexka. OCHOBHBIE METO/blI T€HETUKU YEJIOBEKA: F€HEAJIOTUUECKUM, OJIM3HEIOBbIN, [IMTOI€HETUYECKUI,
OMOXMMHUYECKUH, MOJIEKYISIpHO-TeHeTHUecKuil. COBpEMEHHOE OIpe/ieIeHne TeHOTUIIA: TOJTHOTCHOMHOE CEeKBEHHPOBAHUE, TEHOTUITUPOBAHKE, B
ToM uucie c¢ mnomomipio [II[P-anamm3a. HacnencrtBenHbie 3a0oiieBaHMsl YelNOBEKAa: TeHHBIC OOJE3HU, OONE3HHM C HACJICICTBEHHOM
MPEIPaCOI0KEHHOCTBIO0, XpPOMOCOMHBIE Oosie3Hn. CoMaTniyeckue U reHepaTuBHbIe MyTaui. CTBOJIOBBIEC KIETKHU. [IpHHIMIIE 310poBOTO 00pas3a
KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JEUEHUSI TeHETHYeCKUX Oose3Hei. Meauko-reHeTHu4ecKoe KOHCYIbTUPOBaHUE. 3HAYCHHE MEAUIIMHCKOM
TeHETUKH B MPEJAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHU YeTIOBEKa.

JdemoncTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepuxos, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuip! 1 cxembl: «MOHOTMOPHIHOE CKPEIIMBAHUE U €r0 LIUTOT€HETHYECKas OCHOBAY, «3aKOH PacIEIUIeHHs] U €ro IIUTOreHeTHYecKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JlurnbpumHoe ckpeniuBanue», «lluTomornyeckne OCHOBBI TUTHOPUIIHOTO CKpENIUBaHUS», «Meio3»,
«B3anmosielicTBiE aNIeNbHBIX TEHOB», «['eHeTWdyeckue KapThl pPAaCTEHMM, >XMBOTHBIX W 4YelioBekay, «[ eHeThka mojia», «3aKOHOMEPHOCTH
HACJIEIOBaHMsI, CLIETIJICHHOTO € MoJIoM», «KapuoTHIBI YesoBeka U KUBOTHBIX», «Bulbl u3MeHUUBOCTHY, «MoAupUKallMOHHAS U3MEHUYUBOCTHY,
«HacnenoBanue pesyc-hakropay, «['eHeTuKa rpynm KpoBu», «MyTalloHHAs H3MEHYHBOCTHY.

O6opynoBanue: Moaenu-anmaukanuu «MoHOTHOpHAHOE cKpenuBaHuey, «HemomHoe qoMuHUpOBaHUEY, «JIUTHOPUIHOE CKpEIIUBAHUE,
«[Iepekpéct XpoMOCOM», MHKPOCKOI U MHUKporpemnapaT «/po3zoduna» (Hopma, myTarui ¢GopMbl KPBUIBEB B OKpacKu Tena), repdapuii «Iopox
IIOCEBHON».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas padota Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPUIHOTO M AUTHOPUIHOTO CKPENIMBAHUS Yy AP030(HUIbI Ha TOTOBBIX
MHKpOIpenaparax.

JlabopaTtopHas padota Ne 6. «/3yyeHue MmoauduKkamOHHON N3MEHUYNBOCTH, TOCTPOSHNUE BAPUAITMOHHOTO PsiJia U BApUAITMOHHON KPUBOY.

JlabopaTtopHas pabota Ne 7. «AHanu3 mytaruii y 1po30( bl Ha TOTOBBIX MUKPOIIpEriapaTax.

[TpakTuueckas padota Ne 2. «CocTaBieHue 1 aHATN3 POAOCIOBHBIX YEIIOBEKAY.



Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M TPOIECC. 3apOoXKIEHUE celeKuuu U gomectukanus. Yuenue H. V. BaBunoBa o meHTpax NpoOUCXOXKIACHUS M
MHOT000pa3ust KyJIbTypHBIX pacTeHui. LIeHTphl POUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpPT, MOpO/a, ITaMM.

CoBpeMEHHBIE METOJIbI CeNEeKIMU. MacCOBBI W WHIWBUIYaTbHBIM OTOOPHI B CEIEKIMU PACTCHHH U KUBOTHBIX. OIEHKA JKCTephepa.
bnuskoponcTBeHHoe ckpeniuBaHue — HHOpuauHT. Yucras nunus. CKpemyBaHUE YHCTBHIX JUHUNA. ['ereposuc, wiM rubpuaHas cuia.
Hepoacrsennoe ckpemuBanue — ayropuausr. OtaanéaHas rudpuanszanus u e€ ycrnexu. FMIcKycCTBEHHBIN MyTareHes 1 noJyuyeHUue MOJUILIIOUIOB.
JIoCTHKEHHUSI CeJIEKIIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak oTpacib Mpou3BoAcTBa. ['eHHass uHkeHepus. DTanbl co3aanus pekomounantHo JIHK u TpaHCcreHHBIX OpraHH3MOB.
Knerounas wunxenepusa. Knerounele KyiabTypbl. MUKpPOKIOHAJIbHOE pa3MHOXKEHUE pacTeHui. KioHHMpoBaHHME BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTAHU3MOB. DKOJIOTHYECKUE U dTHUeckue mpodsemsl. MO — reHeTndecku MOANGUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuie! 1 cxembl: kKapTa «L{eHTpbl TPOUCXOKACHHUSI I MHOTO00pa3us KYJIbTYPHBIX pacTeHH», «Ilopoasl TOMANTHUX KUBOTHBIXY, «CopTa
KYJIbTYPHBIX pacTeHuit», «Otaanénnas rudpunnzanus», «Padoter akanemMuka M. @. MBanoBay, «Ilomummonaus», «O0bEKThl OMOTEXHOIOTHI,
«KnetouHble KylbTyphl U KIOHUpOBaHUEY», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: My KU TJIOJOB U KOPHEIUIOAOB AUKHX (OPM U KyIbTYpHBIX COPTOB pacTeHHi, repbapuii «CenbckoX03sHiCTBEHHBIC
pacTeHus.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

OKcKypcusi«OCHOBHBIE METOJBI M JIOCTHIKCHHS CEJIEKIIMHM PACTCHH M >KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHIMIO, IJIEMEHHYIO (epMmy,
COPTOUCHIBITATENILHBINA YUaCTOK, B TEINTMYHOE XO35UCTBO, JJa0OPATOPHUIO arpOYHUBEPCUTETA WM HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosIOIIHOHHAS OMOJIOTHS.

[IpennochiIKu BOSHUKHOBEHHUS SBOIOIIMOHHON T€OpHH. DBOMIONUOHHAS TEOPHs U € MecTo B Onosiornu. BiusHue 3BONIOIMOHHON TeOpUn
Ha pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBwuJIeTeIbCTBA IBOIOIMH. [[aIleOHTOIOTHYECKHE: TTOCIIEA0BATEIFHOCTD MTOSBJICHHS BUIOB B ITAJICOHTOJIOTHYECKON JICTOIUCH, ITEPEXOHBIE
dbopmbl. buoreorpaduyeckue: cXoACTBO U paznuuue GayH u GJIop MAaTEPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHEe: CXOACTBA M PA3IUYUS SMOPHUOHOB pPa3HBIX BUAOB MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX
METa0OJTMYECKUX MyTeH Y BCEX OPraHU3MOB.



OpomonmonHas teopus Y. apBuna. Ilpennochiiku BO3HMKHOBEHHUS JapBUHM3MA. J[BHIKyIME CHIIBI 3BOJIOUMU BUIOB 1o JlapBuHY
(130BITOUHOE Pa3MHOKEHHUE TPH OIPAaHMYECHHOCTH PECYPCOB, HEONpeAenEHHAss N3MEHYUBOCTb, 60pb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposontonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JBxyue cuibl ((pakTopsl) 3BONIONHMKA BHIOB B Ipupoae. MyTallMOHHBIN Npolecc 1 KOMOWHATUBHAS W3MEHYMBOCTb. [lomynsiinoHnHbie
BOJIHBI U JIpeiid renoB. 301 1 MUTpaLys.

EctectBenHsblil 0TOOp — HanpaBisomui pakTop 3Bosounnd. @opMbl €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat sBoonuu. [Ipumepsl npucnocodaeHuii y opranu3zmMoB. ApoMopdo3bl 1 UIN0-aJanTalUu.

Bun u BunoobpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA00Opa30BaHus: Teorpaduiyeckoe, IKOJIOTUYECKOE.

MaxpoaBosrorust. @opMbI SBOITIOLUH: QHUIETHYECKAs!, MBEPTeHTHAsI, KOHBEpTreHTHasI, mapauienbHas. HeoOpaTuMocTh 3BOIIOIHH.

[IpoucxoxaeHue oT HeclieUaIN3UPOBaHHbBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas pajgnanus.

JdemoHcTpaumnu:

[Hoprpersi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmuiel u cxembl: «Pa3BUTHE OpPraHUYEecKOro MUpa Ha 3emiiey», «3apOAbIIIH MO3BOHOYHBIX JKUBOTHBIXY», «ApXEoNnTepuKcy», «Dopmbl
60pb0OBI 3a cyniecTBoBaHHE», «EcTecTBeHHBIN 0TOOP», «MHOroo0pazue copToB pacTeHH», «MHoroodpasue nopos KUBOTHBIX», «llomymsaunny,
«MyTanoHHasi U3MEHUYUBOCTEY, «ApoMopdo3sl», «Mnnoananramuny, «O0mmas aereHepanusy», «JBmwKkyiiue cuisl 3Boionuny», «Kapra-cxema
mapuipyra myremectBus Y. JlapBunan, «boppba 3a cymectBoBaHue», «lIpucmocobieHHOCT, oOpraHu3moBy, «l'eorpaduueckoe
BHJ1000pa30BaHME», «IKOJOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHMe: KOJJIEKLUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKpAacKu, HabOp MJIOJOB M ceMsH, KouleKius «lIpumepsl 3aliuTHBIX
MPUCTIOCOOTIEHUH Y )KUBOTHBIX», MOJIeNb «OCHOBHBIE HANPaBICHUS 3BOIIOLUNY, 00BbEMHAsI MOAeNb «CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, Koyekuus «@DopMbl COXPaHHOCTH MCKOMAEMbIX J>KMBOTHBIX W PACTEHUI», MOJENb allUIMKalus
«[Tepekpéct xpoMocoM», BIaKHBIE MIpenapaThl «Pa3BuTre HacekoMoroy, «Pa3Burtue narymkn», MUKpornpenapat «/Ipozodunay (Hopma, MmyTanuu
(OpPMBI KPBUTHEB U OKPACKU TETA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JIaGoparophas pabota Ne 2. «Onucanue npucrnocodIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HHU Ha 3eMuie.

JloHayuHble MPEICTABICHUSA O 3apOKICHUM >KU3HH. HaydHble TMIOTE3bl BO3HUKHOBEHUS U3HM Ha 3emiie: adMOoreHe3 W IMaHCIepMHUSL.
XuMu4deckasi IBOJIOINHUA. AOUOTCHHBI CHHTE3 OPTaHMYECKUX BEIIECTB M3 HEOPTaHMUYECKHX. DKCIIEPUMEHTATBLHOE TOATBEPKACHIUE XUMHUYECKOM
sBomtonuu. HadanmpHble aTambl Omosormueckoi spostonuu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP W BO3HHKHOBEHHE
npoTokIeTKH. [lepBbie KiIeTKH U uX 3BoMIONUA. DOPMUPOBAHKNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.



PazButue xu3Hu Ha 3emuie 1o 3paM U nepuonaaMm. Kartapxeil. Apxeickas v npoteposoiickas spbl. Ilaneo3olickas 3pa u €€ Nmepuojbl:
KeMOPHIICKUH, OPIOBUKCKHIA, CHITYPUUCKHM, IEBOHCKHII, KAMEHHOYTOJbHBINA, TIEPMCKHIA.

Me3so30iickas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ neproibl: MajJIeOreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapaKTepuCTUKa KIMMaTa U re0JOrHYecKuX mnporeccoB. OCHOBHBIE ATAIbI BOIIOIMUA PACTUTEILHOTO U )KUBOTHOTO MHUpa. ApoMOp(hO3bl y
pacTeHui u KUBOTHBIX. [losiBlIEeHNE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BOJOLMH. OCHOBHBIE CUCTEMATUYECKHUE IPYIIbI OPTaHU3MOB.

OBOJIIOLIMS  YeJIOBeKa. AHTpPOIOJOrusl Kak Hayka. Pa3BUTHe NpenCTaBlI€eHUM O MPOUCXOXKACHUU YelloBeKa. MeTolbl U3y4YeHUs
anTpororene3a. CxoAcTBa U pa3jinyus YeJIOBEKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TOJIOKEHUE YETIOBEKA.

JBmwkyne cuibl (pakTopsl) aHTpororeHe3a. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmecTBeHHBIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUN TPY/a, MBIILJICHUE, PEUb.

OcHOBHbIE CTaAMM UM BETBU DBOJIOLUUU 4YEJOBEKa: aBcTpanonuTekd, Yenoek ymenblii, YenoBek npsmoxonsamuii, Yenosek
HeaHJIepTaIbcKui, YenoBek pazymMHblid. HaxoIku MCKOMaeMBbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHHUS, 00JIACTh PACIPOCTPAHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIKE pachl: €BPOMEOUAHAS (€Bpa3uiicKasi), HErpo-aBCTPANOUIHAS (9KBATOPHAIbHAS), MOHTOJIOUTHAS
(a3maTtcko-amepukaHcKkas). UepTbl NPUCIIOCOONEHHOCTH TMPEACTABUTENEH YeIOBEUECKHX pac K YCJIOBUSAM CYIIECTBOBaHHs. EJXMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U1. Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHe CONHEYHOU CHCTeMb», «Pa3BuTHe opraHudeckoro mupay, «PacturenbHas kieTka», <« KuBoTHas
KieTkay, «lIpokapuornueckas kineTka», «CoBpeMeHHasi CUCTEMAa OPraHUYECKOro MUpay», «CpaBHEHNE aHATOMUYECKHX YEPT CTPOCHHUSI YETIOBEKA U
4eN0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO 4eJoBeKay, «JIpeBHeliime moany,
«/IpeBuue monn», «IlepBbie cCOBpeMEeHHBIE JTI0N», «HeT0BEYECKHUE Pach».

Ob6opynoBanue: mymsiku «lIpoucxoxaeHne denoBeka» (OIOCTHI aBCTPATONUTEKA, MTUTEKAHTPONA, HeaHIepTalblla, KPOMAaHbOHIIA), CIETIKU
WM W300paKeHHs] KAMEHHBIX OpYyIuil MEepBOOBITHOTO YeJoBeKa (KaMHU-YOMIEphl, pyOuia, ckpebia), TeoXpOHOJIOrHIecKast TAOIUIa, KOJUICKIIHS
«DOopMBI COXPAHHOCTH UCKOIAEMBIX )KUBOTHBIX M PACTEHUI.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

[TpakTrueckas padota Ne 1. «M3yueHne HCKOMMAEMBIX OCTATKOB PACTEHHI W )KUBOTHBIX B KOJIJIEKITHSIX).

DKCKypcus «IBONIOIUS OPTaHUYECKOT0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WM KPacBeAUYECKUN My3el).

Tema 3. Opranusmbl 4 OKpY KaKLIasi cpeaa.



DKoJorusl Kak Hayka. 3ajadyd M pas3felibl JKOJOrMH. MeTOoAbl 3KOJIOTUYECKUX HCCIENOBaHUM. DKOJOTMYeCKOoe MHPOBO33PEHHE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3IYIIIHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Okonorudeckue (akropel. Kiaccudukanus 3KoIorHdYeckuX (aKTOpoB: aOMOTHYECKHE, OMOTHYECKHME W aHTPONOreHHbIe. JlelicTBue
IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MEI.

Abuotnyeckue (GakTophl: CBET, TemIepaTypa, BiaxHocTs. dotonepuonusm. Ilpucnocobnenus opraHu3MoB K ACUCTBUIO a0HMOTHUECKUX
(bakTopoB. buonorunyeckue puTMBI.

buotnueckue ¢akropsl. Bumsl OHOTHYECKMX B3aMMOJCWUCTBUN: KOHKYPEHIIUS, XHMIIHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapazutusm,
Koomepamusi, MyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIeOHWYECTBO). AMEHcanu3M, HEUTpanu3M. 3HadeHHe OWOTHYECKUX
B3aMMOJICHCTBHI JIJISl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKHU Tony siiuu. OCHOBHBIC MOKA3aTEN MOMYJISIIUN: YUCICHHOCTD, TNIOTHOCTh, POXKIAE€MOCTb, CMEPTHOCTD,
MPUPOCT, MUTpaIs. JJMHAMUKa YHCICHHOCTH TIOMYJISALUN U €€ PeryJsius.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonsar, K. @. Pynwe, D. ['ekkens.

Tabmumer uw cxembl: kapta «[Ipupomgnbie 30HBI 3emun», «Cpenpl oOuTaHHS OpraHu3MoBy, «Doromepuonuzmy», «llomymsaum,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MONYISIUU HHPY30pHH-TYDenbKny, «[IuiieBbie memnm.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTeHUH U3 Pa3HBIX MECT OOUTAHUS».

JlabopaTtopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktrueckas padota Ne 2. «[1ofcu€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01iecTBa U IKOJOTMYECKHE CUCTEMBI.

Coo0r1ecTBo oprann3MoB — 6uorieHo3. CTpyKTypsl OMOIIEHO3a: BUI0Bas, IPOCTPAHCTBEHHAs, Tpodudeckas (MuiieBas). Buapl-mToOMIHAHTEIL.
Cpsi3u B OHOIIEHO3E.

DKojoruveckre cucreMbl (dkocuctembl). [loHsiTHE 00 »KOocHcTeMe U OuoreoineHo3e. (DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI:
MPOYLIEHTHI, KOHCYMEHTHI, PeIylleHThl. KpyroBopoT BemecTB U MOTOK PHEPTHH B dKOocucTeMe. Tpodudeckre (MHUIIEBHIE) YPOBHU SKOCHCTEMBI.
[Mumessie nienu U cetr. OCHOBHBIE MOKa3aTeNd dKOCHCTEMBI: OMoMacca, MPOAYKIMA. DKOJIOTHYECKHE MUPAMUIIBI: MPOTYKIIHNH, YHUCIEHHOCTH,
o6momacchel. CBOMCTBA 9KOCUCTEM: YCTOMYMUBOCTH, CaMOperyJisiius, pazButue. Cykieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOTO WJIHM IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBI. bHONOrHYecKoe W XO3AHWCTBEHHOE 3HAYCHUE arpodKOCHCTEM M
ypOOsKOCHCTEM.

buopasnoobOpasue kak GpakTop ycTOMUNBOCTH dKocucTeM. CoxpaHeHne OMOIOTHYECKOTo pasHooOpa3us Ha 3emiie.



VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouochepsl. Kupoe BemectBo U ero ¢pyHkiuu. OcobeHHOCTH
orocdepsl Kak ri1odalbHOM 3KocHucTeMBI. JIMHaMUYecKkoe paBHOBECHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoThI BemecTB U OMOT€OXMMHYECKHE ITUKITBI AJIEMEHTOB (YTIepoaa, a30Ta). 30HATBHOCTh Ouocdepbl. OCHOBHBIE OMOMEBI CYIIIH.

YenoeuecTBo B Onocdepe 3emin. AHTpOIIOreHHbIe n3MeHeHHs B Onocepe. I 1obanpHbIe S9KOIOTHYeCKHEe POOIEMBI.

CocymiectBoBaHue mpupoasl W denoBedecTBa. CoxpaHeHue OuopasHOOOpa3usi Kak OCHOBa ycroiumBocTH Omnochepsl. OcHoBa
paIOHAIBLHOrO YIIPABICHUS MPUPOJHBIMU PECYpPCaMU U X UCIONb30BaHue. JlocTrykeHns: OMONIOrUH U OXpaHa MPUPO/IbIL.

JdemoHcTpaumuu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuie! u cxemsl: «llumeBsbie nenn», «buoneHos3: coctas u cTpykTypay, «[Ipupoansie coobiectBay, «llenu nuranusy», « xomorudeckas
nupamuga», «buocepa u uenoBek», «IKOCHCTEMa HIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOWHOIrO Jieca», «buonenos Bomoémay,
«Arpouenos», «IIpuMepHbIE aHTPOIIOTEHHBIE BO3JAEUCTBUSA HA NPUPOLY», «BakHEWIINe UCTOYHHUKHU 3arpsA3HEHUs BO3JyXa M I'PYHTOBBIX BOIY,
«[TouBa — BaxHeimas cocraBisomas ouocdeprr», «PakTopsl nerpaganuu nousy, «llapHuKoBBI 3 dexT», «DaKTOpbl PaTuO0aKTUBHOTO
3arpsisHeHUsT Ouocdeprr», «OOmas crpykrypa Ouocdepsr», «PacmpoctpaneHue xXu3zHu B Ouocdepey», «O30HOBBIH 3KpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».

Ob6opynoBanue: Mozenb-amuiMKanus «Tunuyeele OMOIEHO3bI», TepOapuil «PacTuTenbHbIE coOOIIecTBa», KoJUIeKIUMU «buoleHosy,
«Bpenurtenn BaXHEHIIMX CEIbCKOXO3SIMCTBEHHBIX KYNbTYp», IepOapuM M KOJJIEKIMM PAcTeHUH M KUBOTHBIX, MPUHAAJIEKAIINE K PA3HBIM
HKOJIOTUYECKUM TIpynmnaM ojgHoro Buaa, Kpacnas kuura Poccuiickoit denepannn, n3o0paxeHns OXpaHSAEMbIX BHUIOB PACTEHUNH M JKUBOTHBIX.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 BUOJIOTMHW HA BA30OBOM VPOBHE CPEIHEI'O OBIIEI'O
OBPA30BAHUIA

Cormacno ®I'OC COO, ycraHaBiaMBalOTCA TpPeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIMMHUCS TPOTPaMM CpPEJHEro OoOmIero
O6pa30BaHI/I$IZ JIMYHOCTHBIM, METAIPCAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3VJIBTATDI

B cTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS IpenMera «buomorus» BbIIETIEHBl CIEAYIOUIME COCTABISIONIUE: OCO3HAHHE
O6yanOHIHMHC$[ pOCCI/IfICKOfI Fpaﬁ(HaHCKOﬁ NICHTUYHOCTHU — I'OTOBHOCTH K CaMOpa3BI/ITI/IIO, CaMOCTOATCIBbHOCTU U caMoonpeﬂeneHH}o, HaJINn4Yne
MOTHBAIIUU K O6y‘-I€HI/IIO 61/IOJIOFI/II/I, LIeJIeHaHpaBJIeHHOG paSBI/ITI/Ie BHYTpCHHI/IX }’6C)I(I[CHI/Iﬁ JIMYHOCTU Ha OCHOBC KIIFOUYCBBIX HGHHOCTGI\/JI 158
HUCTOPUYECKUX TPAIUIUN PA3BUTHS OHOJIOTHMYECKOTO 3HAHWS, TOTOBHOCTh W CIOCOOHOCTh OOYYaroIIMXCsS PYKOBOACTBOBATHCS B CBOCH
ACATCIIBHOCTU II€CHHOCTHO-CMBICIIOBBIMHA yCTaHOBKaMI/I, HpI/ICYIlII/IMI/I CUCTEMCE 6I/IOJIOFI/I‘-I€CKOFO O6pa30BaHI/I$I, HaAJIMYUEC OBKOJIOTHUYCCKOI'O
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIE TITAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS TNpenmera «bHonorus» MOCTHraroTcs B €IMHCTBE Y4eOHON W BOCHUTATENHHOWM NEATEIHHOCTH B
COOTBETCTBUH C TPAJULUOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM, MPUHATHIMU B
o0miecTBe NpaBUJIAMU M HOPMaMHU TOBEACHHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOIMO3HAHMS, CAMOBOCIHTAHMUS U CaMOPa3BUTHS, Pa3BUTHUS
BHYTpCHHeﬁ MIO3UIIUHN JIMYHOCTH, HanI/IOTI/ISMa, YBa)KeHI/ISI K 3aKOHy nu npaBonopﬂmcy, ‘IGHOBeKy prI[a nu CTapHIGMy IIOKOJICHUIK, B3aUMHOI'O
yBaXKeHMsI, OEPEKHOT0 OTHOILLIEHUS K KyJIbTYPHOMY HacleUI0 U TPAAULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKpY>Karollen cpene.

JIn4HOCTHBIE PE3yJIbTAaThl OCBOCHHS y4yeOHOro mpenmera «bHojorus» AOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH MO3HWIMENH IWYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHUEHTAIUi, TO3UTUBHBIX BHYTPEHHHX
yOeXIeHUIA, COOTBETCTBYIOIINX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, pAaCIIUPEHUE KUZHEHHOTO OIBITA U OMBITA JESTEILHOCTH B
MpoliecCce pealn3alui OCHOBHBIX HANPABIEHUN BOCIIUTATEIbHOM I€ITEIbHOCTH, B TOM UUCJIE B YACTH:

1)rpasxaanckoro BOCHMTAHUS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIEroCs KaKk aKTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCUKCKOTO OOIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JACSITEIIBHOCTH MPU CO3JAAaHUH YYEOHBIX MPOCKTOB, PEIICHUH y4E€OHBIX W MO3HABATEIIBHBIX 3ajad,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO ITO3HITUIO 110 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSACHSTH €€,



YMEHHE YYHUTHIBaTh B CBOUX JCWCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO B3aHMOJCIHCTBHUS JIOAECH C pa3HbIMH YOEKICHHUSIMH,
KYJIbTYPHBIMU [IEHHOCTSIMU U COIIUAIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOIECCE COBMECTHOTO BBIIIOJIHCHUS Y4YEOHBIX, IMO3HABATEIBHBIX W WCCIEAOBATEIbCKUX 3ajad,
YBXXHUTEIHLHOTO OTHOIICHUS! K MHEHHIO OIIIOHEHTOB IIPHU 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJCPKAHUS,

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOMN T'pa)KTaHCKOW MJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K CBOEMY HAapoJly, UyBCTBa OTBETCTBEHHOCTHU
nepea PonuHoM, ropaoctu 3a cBo Kpaid, cBor0 PouHy, CBOM SI3bIK U KYJIbTYpPY, IPOILIOE U HACTOAIIEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACIEIUI0O U NaMATHUKAM NPUPOABI, JOCTHXEHUsAM Poccum B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTH OIEHUBATH BKJIAJ POCCUUCKHUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OWMOJIOTHH, TOHUMAHUS 3HAYCHUS OMOJIOTUU B TIO3HAHHUU
3aKOHOB IIPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOe:KIEHHOCTh, TOTOBHOCTh K CITY’KeHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIOCOOHOCTH OLIEHUBAThH CUTYAIUIO U PUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM POJIUTENSM, CO3JAHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO TMPHUHSTHUS IIEHHOCTEH CEMEWHOW >KU3HH B
COOTBETCTBHUH C TPATUIIUAMH HapoaoB Poccun;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUUYECKOE OTHOIICHHE K MHpPY, BKIIOUYash 3CTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CHOPTa, TPYAd, OOIIECTBEHHBIX
OTHOIIICHUH;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPaXXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIATH KAU€CTBA TBOPUECKOU JIMYHOCTH;

5) pusuveckoro BocnuTaHUs, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0 0JIAr OOy YHsI:

MMOHMMaHWE W pean3alis 3I0pOBOT0 M 0€30MacHOTr0 o0pa3a JKM3HU (30POBOE MUTAHWE, COONIOJCHUE TUTUEHUYECKUX MPABUI U HOPM,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas (u3uyeckas aKTHUBHOCTbH), OEpexHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXUUYECKOMY 3[I0POBBIO;

MMOHMMAaHKUE LIEHHOCTU MpaBWJ WHIUBUAYAIbHOTO W KOJUIEKTUBHOTO OE30MAaCHOTO MOBENEHUS B CUTYAlUSX, YIPOXKAIOIMIUX 30POBBIO U
JKU3HU JIIOCH;



OCO3HAHME TIOCIICICTBHIA U HETIPUATHUS BPEIHBIX PUBBIUEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KyPSHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYly, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYAOTI00HE;

TOTOBHOCTHh K aKTHBHOM ACATCIIbHOCTH TEXHOJIOTHYECKONH M COHHaHBHOfI HaIpaBJICHHOCTH, CHOCO6HOCTL HHULIUHUPOBATh, IIJIAHUPOBATL U
CaMOCTOATCIIBHO BBIINIOJIHATH TAKYIO ACATCIBbHOCTD,

MHTEpPEC K pasiuyHbIM cdepam MnpodecCHOHANBHON NesSTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu u
peann30BbIBaTh COOCTBECHHBIC JKU3HCHHBIC IIJTaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;

IOBBIIICHUEC YPOBHA 9KOJIOTHYECKOM KYJIbTYPBI: HpI/IO6peTeHI/IC OIIbITa IJIAHUPOBAHUA MMOCTYIIKOB M OLUCHKH MX BO3MOKHBIX HOCJICIICTBI/Ifl
JUISL OKPY>KArOIEeH CpeJibl;

OCO3HaHUE TI100aTHHOT0 XapaKTepa KOJOTHISCKIX MTPOOJIEM U TyTeH UX PEIICHHUS;

CIOCOOHOCTh HCIMOJIb30BaTh NpUOOpeTaeMble NpPU H3YYEHUH OWOJIOTMM 3HAHMS M YMEHMsS IpH PpEHIeHUH NpoOJjeM, CBA3aHHBIX C
panMoHaIbHBIM MPUPOIONOIb30BaHUEM (COOIIOICHHE TPAaBUII ITOBEIEHUS B IPUPO/IE, HAIIPABJICHHBIX HA COXPAHEHHE PAaBHOBECHS B SKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HEMpUATHE NeHCTBUM, NMPUHOCAIIMX BpPEI OKpYXKarolled NPUPOJHOM Cpele, YMEHHE IPOTHO3UpPOBaTh HEOJAronpusTHbIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U IIPENOTBpaALIaTh UX;

HaJINYHUEC Pa3BUTOr0 SKOJIOTMYCCKOTO MBIIIJICHHA, DKOJIOTUYECKOH KYJbTYPEBI, OIIbITa ACATCIIBHOCTU DKOJIOTHUECKOH HaITPpaBJICHHOCTH,
YMCHUA PYKOBOJACTBOBATLCA MMH B HO3HaBaT€J'II:HOI>i, KOMMYHI/IKaTI/IBHOI\/’I u COHI/IEU'II)HOfI IMPAaKTHUKE, TOTOBHOCTU K YYAaCTHUIO B HpaKTI/I'-IGCKOI\/'I
JESTeTbHOCTH YKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAayKHM W OOIIECTBEHHOM NPaKTUKH,
OCHOBAHHOTO Ha JIMAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEpPILIECHCTBOBAHHE S3bIKOBON M YMTATENILCKOM KyJIbTYphl KaK CPECTBA B3aMMOACHCTBHS MEXKy JIOAbMHU U MIO3HAHUS MUPA;

MOHMMaHHe crenuduku OMOJIOTUU KaK HayKH, OCO3HaHUS €€ posid B (OPMHUPOBAHUHM PAIMOHAIBLHOI'O HAYYHOTO MBILIUICHUS, CO3AaHUU
IEJIOCTHOTO TPEJICTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O €MHCTBE TPUPO/IbI, YeJIOBeKa U 00IIeCTBa, B TIOZHAHUH MTPHPOTHBIX 3aKOHOMEPHOCTEH
Y peIICHUH MPOOJIEM COXPaHEHUS TIPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOW IUBWIIM3AIMKU: OOCCIICUCHHsT HOBOTO YPOBHS Pa3BUTHS MEIHUIIMHBI, CO3AaHUE
MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh PECYpCHBbIC MPOOIEMbl Pa3BUTHS YeJIOBEYECTBA, IMOMCKA MyTEH BBIXOAA M3 TII00ATHHBIX



HKOJIOTUYECKUX MpoOJieM M oOecneueHus Mnepexoja K yCTOWYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY HCIOJIB30BAHUIO IPUPOJHBIX PECYpPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOTMYECKMX 3HAHHWH B LENAX MOBBIIICHUS OOIIEH KyJIbTYPBI, €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH,
KaK COCTaBHOW 4acTH (PYyHKIMOHAIBHOM rPaMOTHOCTH 00yJarommxcs, opMUpyeMOr Npu U3y4eHUH OUOJIOTHH;

IIOHMMAaHUE CYIIIHOCTH METOJIOB [103HAHUS, UCII0JIb3YEMBIX B ECTECTBEHHBIX HayKax, CIOCOOHOCTH HCII0JIb30BATh MOJIy4aeMble 3HAHUS AJIs
aHaIM3a M OOBACHEHMs SIBJICHUN OKPYKAIOIIEro MUpPa U MPOUCXOISIIMX B HEM M3MEHEHUI, yMEHHE JAenaTb 0OOCHOBaHHbIE 3aK/IIOYCHMs Ha
OCHOBE Hay4HbIX (DAaKTOB M UMEIOILUXCS JAHHBIX C LEJIBIO TOJYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEIbHO MCII0JIb30BaTh OMOIOTNYECKUE 3HAHUS [T PELIeHUs IPo0seM B pealbHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HaHUE LEHHOCTU HAy4YHOM JEATEIbHOCTH, TIOTOBHOCTb OCYLICCTBJIATh IPOEKTHYHO M MCCIEIOBATEIbCKYIO JEATEIBHOCTD
VHJMBHUYAJIIBHO U B I'PYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY IOJyYEHUIO HOBBIX 3HaHUM 110 OMOJIOTUH B
COOTBETCTBHH C )KU3HEHHBIMU TIOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yabTaTbl OCBOEHUS ydeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAYMMBIE Ui (POPMUPOBAHMS MUPOBO33PEHUS
o0yJaromuxcs MEXIUCUUIUIMHAPHBIE (MEXIpeIMETHbIe) OOILIeHAYy4YHble MOHATHUS, OTPAXKAIOILIHE IEJIOCTHOCTh HAY4YHOM KapTHHBI MHpa U
CHelU(pUKy METOJO0B IO3HAHMs, MCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BELECTBO, dHEPrHus, SBJIEHUE, IPOLECC, CUCTEMa, HAayuHbIM (akT,
MPUHLIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIEOBaHHME, HAOJIO/IEHUE, U3MEpPEHHEe, HKCIEPUMEHT U JPYTux), YHUBEpCajbHbIE
yueOHbIe 1eiicTBUS (IT03HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATHBHbIE), oOecnieunBaronme popmrpoBanue QyHKIMOHATLHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMU O0YYaOIIUXCsl, CIOCOOHOCTh O0YUYaIOUIMXCsl MCIOIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33pEHUYECKHE
3HaHUS U YHUBEpCaJIbHbIE yueOHbIe JEHCTBUS B TIO3HABATENBbHOM U COIMAIbHON TPAKTHKE.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS ITPOrPaMMBbI CPETHETO 00IIEro 0Opa30BaHUs JOJKHBI OTPAXKaTh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1)0a3oBble JIOrnYecKue AeicTBUS:

CaMOCTOSITENILHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPHU OCBOCHHM 3HAHHUM NMPUEMBI JOTMYECKOIO MBINUICHHs (aHaiu3a, CUHTE3a, CpaBHEHUS, Kiaccudukanuu, o0001meHus),
PacKpbIBaTh CMBICII OMOJIOTMYECKUX MOHATHH (BBIACIATh X XapaKTepHbIe IPU3HAKH, YCTAHABIMBATD CBSA3U C APYTMMH MOHATUSAMMU);

ONpeNeNIATh LEIM JAEATEIbHOCTH, 3ajjaBas IapaMeTpbl M KPUTEPUU HX JOCTHIKEHHs, COOTHOCUTb pPE3YyJIbTaThl JEATEIBHOCTH C
MIOCTaBJIEHHBIMU LIEJISIMY;

UCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB M SBJICHUN KUBOM MPUPOJIBI;



CTPOUTH JIOTHYECKHE pACCYKIeHUs (MHIYKTUBHbBIC, IEAYKTUBHBIC, IO AaHAJIOTHUU), BBISBISATH 3aKOHOMEPHOCTH U TNPOTHBOpPEYUS B
paccMaTpruBaACMBbIX SABJICHUAX, (bOpMy.HI/IpOBaTB BbIBOJbI U 3aKJIFOUYCHU,

MNPUMCHATH CXEMHO-MOACJIBHBIC CPEACTBA IJid IMPEACTABIICHHA CYHICCTBCHHBIX CBSI3¢ii U OTHOLICHUHU B HN3Yy4aCMbIX 6I/IOJIOI‘I/I‘ICCKI/IX
O6’beKTaX, a TaK¥XKE HpOTI/IBOpC‘II/Iﬁ Pa3sHOro poJia, BBIABJICHHBIX B Pa3JIMYHbBIX I/IH(bOpMaL[I/IOHHBIX HCTOYHHUKAX,

pa3pabarbIBaTh IJIaH PEHICHHS MPOOIEMBI C YIETOM aHAN3a UMEIONITNXCS MaTEepUaTbHBIX M HEMaTEPUATbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyIbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIEACTBHUM e TEIbHOCTH;

KOOPJIMHHUPOBATH U BBIMIOJIHATH PA0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30Bble HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIAJICTh HaBbIKAMU Y4E€OHO-UCCIIEIOBATEILCKOW W TIPOEKTHOW JESATENIbHOCTH, HABBIKAMM pa3pelieHus MpoOJieM, CIOCOOHOCTHIO U
TFOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITIOMCKY MCTOAOB PCIICHHUA MPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHbIX MCTOAOB IMO3HAHUS,

HCIIOJIB30BATh PA3JIMYHBIC BHUAbI ACATCIBHOCTU 110 IHOJYUCHHUIO HOBOI'O 3HAHUWA, €r0 MHTCPIIPCTALINH, Hp606pa3OBaHI/IIO U IIPUMCHCHUIO B
yT-I€6HI>IX CUTyallusiaXx, B TOM YHCJIC [IPU CO3AaHUU y‘-Ie6HI)IX " COOMAIIBHBIX ITPOCKTOB,

(hopMUPOBATh HAYYHBIH TUIT MBIIUICHUS, BJIaIeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHI U METO/IaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BATENbHON JEATEILHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH MPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyalIM3UpPOBaTh 3a7ady, BBIIBUTaTh TUIMOTE3y €€ pelleHHs, HaXOAUTh apryMEHTHI Ui
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

AHAJIIM3UPOBATD MMOJTYYCHHBIC B XOAC€ PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTHYCCKHU OLUCHUBATH UX JOCTOBECPHOCTD, IPOTHO3MPOBATH U3MCHCHUC
B HOBBIX YCJIOBHUAX;

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, OLICHHUBATb HpHO6pCTéHHBII>i OIIBIT,

OCYIIIECTBIIATH IeJICHAITPABIICHHBIA ITOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JACHCTBYS B MPOPECCHOHATBHYIO CPEIY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HEIEATETbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE UJIEH, MIpe/jiaraTh OpUTHHAIbHBIC MOAXOABI U PEIISHUs, CTABUTh MPOOIEMBI U 33/1a4H, JOMYCKAIOUINE aJbTepPHATUBHBIC
pelIeHus.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOYHHKAX MH(pOpManuu (TekcTe yd4eOHOro nocolus, HayqHO-MONY/ISIPHON uTepaType, OMOJIOrHYECKUX
CIIOBapsIX M CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHaIM3UpPOBaTh HH(OpPMALMIO PA3IUYHBIX BUIOB U (GopM
MpPe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTHBOPEUYUBOCTD;

dhopMyaupoBaTh 3ampOChl U MPUMEHATh pPa3IMYHbIE METOABI MPU TOWCKE M OTOOpEe Omosioruveckor WHMOpMaIuy, HEOOXOIUMOMN st
BBITIOJIHCHU A y‘-IGGHBIX 3aJa4,



IpUOOpEeTaTh ONBIT MCIOJIb30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOIMH, COBEPLIEHCTBOBATH KYJIBTYpPY aKTUBHOIO
MCTIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (hOpMY MpeACTaBICHUSI OHMOIOTHYeCKON nHpopManuu (CXeMbl, TpaduKu, AUarpaMMBbl, TaOJIUIIBL,
PUCYHKHU U APYTOE);

WCIOJIb30BATh HAyYHBIN A3BIK B KAYECTBE CPEACTBA MPH padoTe ¢ OMOJIOrHUecKor HH(POpMaIMel: MPUMEHITh XUMHUECKUe, PU3NIECKUe U
MaTeMaTHYeCKUe 3HAaKM U CHMBOJIBI, (OpMyIbl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIIOIb30BaTh M IPeoOpa3OBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE
CpeACTBa HAIJISIIHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABaHMS U 3aILUThI HHPOpMaIu, HHPOPMALIMOHHOIN 6€3011acCHOCTH JIMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax KU3HHU, aKTUBHO YIaCTBOBAThH B AMAJIOTE MIIHM TUCKYCCHH 110 CYIIECTBY 00CYKIaeMOM TEMBI
(yMeHHMe 3amaBaTh BONPOCHI, BBICKA3BIBATh CYXKIEHHS OTHOCHTEIBHO BBIIOJHEHHUS TpEAjaraeModl 3aJadd, Yy4YUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TMO3UIUH IPYTUX YUACTHUKOB JUAJIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJIbHbBIE CPEJCTBA OOLIEHHS, TOHUMATh 3HAYCHHE COLMAIBbHBIX 3HAKOB, MPEANOCHIIOK BO3SHUKHOBEHHSI KOH(PIUKTHBIX
CUTYyallUl, yMETb CMSTYaTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJAJIeTh PA3JIMYHBIMU CIOCO0aMM OOLIECHMS M B3aMMOJEHCTBHS, MOHMMAThb HAMEPEHUs APYTUX JIOAEH, MPOSBIATH YBAXKHUTEIHHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU opme (popMynnupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHNUEM SI3BIKOBBIX CPEJICTB.

2)coBMecCTHAas 1eSITeIbHOCTD:

MOHMMAaTh M WCIIOJIb30BaTh TPEUMYINECTBA KOMAaHTHOW W WHAMBUIYAJIbHOW pabOTHl TPH pEIIeHUH OWOJIOTHYECKON IPOOIEMBI,
000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (OPM B3aUMOAECHCTBUS TP PELIEHUH yueOHO! 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UJIeHa KOJIJICKTHBA,

NPUHUMATh LEIH COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH M KOOPJAMHHMPOBATH ACUCTBUS MO €€ JIOCTUIKEHUIO: COCTAaBJIATH IUIaH
JeWCTBUH, paclpeesiaTh PoJiu C yU€TOM MHEHUH YYaCTHHKOB, 0OCYX/IaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXJIOTO YYACTHHKA KOMaH bl B OOIIMI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeJularath HOBbIE TPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMKA HOBU3HBI, OPUTUHAILHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITH MO3UTHBHOE CTPATETHYECKOE TOBEJICHHE B PA3IMYHBIX CHTYAlUSAX, MPOSIBISATH TBOPYECTBO M BOOOpaKEHHE, OBITh
MHUIMATUBHBIM.

OniaieHNe YHHBEPCATBHBIMH PeryJsiTHBHBIMU 1eHCTBUSAMM:

1)camoopranu3amnus:

UCIOJIb30BATh OMOJIOTUYECKUE 3HAHUS /IS BBIABICHUS MTPOOJIEM U MX PELICHHUS B )KU3HEHHBIX U y4EOHBIX CUTYyaIUsX;



BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBUSAX U MOCTYIKAX 110 OTHOIIEHHUIO K KUBOU
IIPUPOJIE, CBOEMY 37J0POBBIO U 37J0POBbIO OKPYKAIOIIHUX;

CaMOCTOSITENIFHO OCYIIECTBIISATh O3HABATENBHYIO JAEATEIbHOCTD, BEISIBIATEH MPOOJIEMBI, CTABUTH M ()OPMYJIMPOBATH COOCTBEHHBIE 331a4H B
00pa3oBaTEeNbHON AEATEIBHOCTH M KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM NMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TPOSBICHHIO HIMPOKOM SPYAWLIUU B PA3HBIX OOJNACTSIX 3HAHWW, IMOCTOSHHO IIOBBINIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETIM;

BJIaJIeTh HAaBBIKAMU MTO3HABATENbHON pedIeKcHH Kak OCO3HAHUS COBEPIIAEMbIX JAEHCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHHUH, UCIIOIB30BaTh NPUEMBI peIEKCHH I OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

3)npunsTHe ceds M APYrux:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE BKIIOUAIOT crHenu(UUecKue Al y4eOHOro
npenMera «buonorus» HaydHble 3HAHHUS, YMEHHS U CHOCOOBI NEHCTBUI 1O OCBOEHMIO, MHTEPIPETAIMU U NMPEoOpa3oBaHUIO 3HAHWN, BUIBI
NESTeIbHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUI B Pa3IUYHBIX YU4EOHBIX CUTyalMsIX, a TaKKe B peajbHBIX >KH3HEHHBIX
CUTYaIUsiX, CBSI3aHHBIX ¢ Onojorueil. B mporpamme npeaMeTHblie pe3ybTaThl IPEICTaBICHBI 0 ToJaM 00y4YeHHUSI.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yaeOHOTO TIpeameTa «bruomorus» ¢ 10 knacce NOIKHBI OTPAXaTh:



c(OPMHUPOBAHHOCTH 3HAHUNA O MECTE M POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHONH KApTUHBI MHpPa W HAYYHOTO MHUPOBO33PCHHS, O BKJIAJE POCCHUUCKHUX U 3apyOekHBIX yUEHBIX-OHMOJIOTOB B Pa3BUTHE
ouonoruu, GyHKIIMOHAILHON IPAaMOTHOCTH YETIOBEKA JIJIsl PEIICHMSI )KU3HCHHBIX 33]1a4,

YMEHHE PACKpBIBaTh COJCPKAHHE OMOJOTHMYECKUX TEPMHUHOB W TOHSATHMA: XU3Hb, KJIETKA, OPraHu3M, MeTa0oiu3M (OOMEH BeIIeCTB U
MpEBpallCHUEe JHEPruu), TroMeocTa3 (CaMOpEeryJsius), YpOBHEBas OpraHU3alMsl >KUBBIX CHUCTEM, CaMOBOCIpPOU3BeJEHUE (PEenpomayKIIus),
HAaCJIEACTBEHHOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHUE;

YMEHHE H3JIaraTb OMOJIOTUYECKHE TeOpuH (KJIETOYHas, XPOMOCOMHAsi, MYTAl[MOHHasA, IEHTpajbHas IOTMa MOJEKYJISIpHO Ouoyorun),
3akonbl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u y4yeHus (0 meHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyIbTYpHbIX pactenuii H. .
BaBuioBa), onpeensts rpaHUIbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO ITO3HAHUS B OHWOJOTWU: HAOIIOJCHUE W OINUCAHHWE J>KUBBIX CHCTEM, TMPOICCCOB W SIBICHHIA,
OpraHu3anysi U TMPOBEACHHE OHOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBMKEHHUE THIOTE3bl, BBISBICHHUE 3aBHCHMOCTH MEXKIY HCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE TMOJYUYEHHBIX PE3YJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHITHH, TEOPUUA M 3aKOHOB, YMEHHUE JIeJaTh BBIBOJbBI Ha
OCHOBAHHH TOJIYUEHHBIX PE3YyJIbTaTOB;

YMEHUE BBLACNATh CYHIECTBEHHbIE NIPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U HYKApPHOT, OJHOKIETOYHBIX M MHOTOKJIETOUHBIX OPTaHU3MOB,
O0COOEHHOCTH TPOIIECCOB: OOMEHa BEUIECTB W MPEBpAIICHUsS HHEPrUU B KIETKe, (POTOCHHTE3a, TUIACTUYECKOTO0 U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTUIOA0TBOPEHUS, PAa3MHOXKEHHS, UHIUBUAYAIBHOTO Pa3BUTHUS OpraHU3Ma (OHTOTEeHE3);

yYMEHHE MIPUMEHSTH MOJTYYSHHbIE 3HAHUS A1 00BICHEHUSI OMOIOTHUECKUX MPOIIECCOB U SBJICHUM, /IS MPUHATHS MPAKTUYECKUX PEIICHUN B
MTOBCEIHEBHOM KU3HHU C 1IeJIbI0 00ecreueHnst 0€30MacHOCTH CBOETO 3/J0POBbS U 370POBbsI OKPYKAIOMIMX JIFOJeH, COONI0ACHNS HOPM IPaMOTHOIO
MOBEJICHUsT B OKpY)KAIOIed NPUPOJHON Cpele, MOHMMaHHE HEOOXOJMMOCTH WCIOJIb30BAaHUS JIOCTHKEHUNH COBPEMEHHOW OWOJOTHH H
OMOTEXHOJIOTHH JIs1 pAIlMOHAILHOTO MPUPOJIOTIOJIE30BAHUS;

YMEHHUE pelaTh JIEMEHTApHbIE TEHETUYECKHE 3a7aui Ha MOHO- M JUTHOPUIHOE CKpENIMBaHME, CIICTUICHHOE HACJIeI0BaHHUE, COCTaBIIATH
CXE€MbI MOHOTUOPHTHOTO CKpEIIMBAHUS TS TIPEJCKA3aHUs HACIEIOBaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH JIA0OpaTOpHBbIE M TPAKTHUECKHWE paboOThl, COONMIOJaTh MpaBwia Npu padoTe ¢ ydeOHBIM U J1a0OpaTOPHBIM
000pyIOBaHUEM;

YMEHHE KPUTUYECKHU OLIEHWBATh U HHTEPIIPETHPOBATh HHPOPMAIIHIO OMOIOTHYECKOTO COJIEPKaHusl, BKIIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
U3 Pa3IUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HWH(GOpMANUM, HAYYHO-TIOMYNSAPHBIE MAaTepUaibl), ITHUYECKHE AaCIEeKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIECHMS, 0000111ast OMOJIOTHYECKY 0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUIHHBINA anmapat OMOJIOTHH.

[IpeameTHBIC pe3ybTaThl OCBOEHUS yaeOHOTO TIpeameTa «bruonorus» ¢ 11 kaacce TOJKHBI OTPAXaTh:



c(OPMHUPOBAHHOCTH 3HAHUNA O MECTE M POJIU OMOJIOTUU B CUCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHICKHX W 3apyOEKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA I PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpaCKphIBaTh COACp)KaHUE OWMOIOTMYECKUX TEPMUHOB M TOHITUN: BUMA, MOMYJSALUSA, T€HO(OHI, 3BOIIONMS, ABIKYIIHE CHIIBI
(paxTopbI) 3BOMIONMHU, TPUCIIOCOOICHHOCTh OPTaHU3MOB, BHI000Pa30BaHKE, KOJIOTUYECKHE (PaKTOPHI, SKOCUCTEMA, MPOIYLEHTHI, KOHCYMEHTHI,
PEeAYLEHTHI, LI MUTaHKs, SKOJOrHYecKas nupamuaa, ouoreoneHos, ouochepa;

yMEHHE Wu3jaraTh OHoJoruueckue Tteopuu (dBoitonMoHHas Teopus Y. JlapBuHa, CHUHTETHYECKAass TEOpHUS SBOJIOIMH), 3aKOHBI H
3aKOHOMEPHOCTH (3apoabiiieBoro cxonactsa K. M. bapa, yepenoBanus riaBHbIX HampaBieHui u myteit sBomroruu A. H. CeBeprioBa, ydeHus O
6uocdepe B. U. Bepruackoro), onpeneisTh TpaHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJaMHM HAyYHOTO TO3HAaHUS B OWONOTHH: HAONIOJCHHE W OIMCAHWE J>KUBBIX CHCTEM, IPOLIECCOB U SBICHUM,
OpraHu3anysi ¥ MPOBEACHUE OMOJIOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHHWE THIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIECAYEMBIMU
BEIMYMHAMHU, OOBSICHEHHE TOJYYCHHBIX PE3Yy/IbTAaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHHA, TEOPUH M 3aKOHOB, YMEHHE JeNaTh BBIBOJABI Ha
OCHOBAHUU TOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICNATh CYLIECTBEHHBIE IMPHU3HAKH CTPOEHUS OHMOJOrMYECKHX OOBEKTOB: BHJIOB, MOMYNALUN, MPOAYLIEHTOB, KOHCYMEHTOB,
pelyLIeHTOB, OHOreOIleHO30B U HKOCHCTEM, OCOOCHHOCTH IPOLECCOB: HACIEJCTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOIo OTOODa,
BUI000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB, JIeHCTBUS 3KOJIOIHYECKUX (DaKTOPOB Ha OPraHU3MBI, IEPEHOCA BELIECTB U MOTOKA SHEPTHU
B DKOCHUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHUH B HIKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOre0XMMUYECKUX LIMKIIOB B OHochepe;

YMEHHUE TIPUMEHSITD MTOJyYeHHbIE 3HAHUS JIJIS1 O0BSICHEHHS OMOJIOTHYECKHIX TPOIIECCOB U SBJICHUH, JUTS MIPHHATHUS MPAKTHYECKUX PEIICHHUN B
MTOBCEIHEBHOM KHM3HHM C IIeTBI0 0OecrieueH s 0€30MaCHOCTH CBOETO 3[I0POBBS H 37I0POBbsI OKPY)KAIOIIUX JIFOJIEH, COONIIOJICHUST HOPM TPaMOTHOTO
MOBEJICHUSI B OKpYKAIOUIeW TNPHUPOIHOW cpele, TMOHUMaHWE HEOOXOAWMOCTH WCIOJIB30BAaHUSI IOCTIDKEHHH COBPEMEHHOW OHMONOTHH IS
paMoOHATFHOTO TPUPOIOTIONH30BAHUS;

YMEHHE pelaTh dJeMEeHTapHble OMOJIOTHYECKUE 33/1a4H, COCTABIIATh CXEMbI IIepeHOCca BEIIECTB U YHEPIUU B IKOCUCTEMaX (LIeTH TUTaHUs);

YMEHHUE BBINOJIHATH J1a0OpaTOpHBIE W MpaKTHYecKHe paboThl, COOM0JaTh MpaBwia Opu paboTe ¢ y4yeOHBIM M JIAOOPATOPHBIM
000pyIOBaHUEM;

YMEHHUE KPUTUYECKU OLIEHUBATh U MHTEPIPETHUPOBATH HHPOPMALIHNIO OMOJIOTMYECKOTO COJePKAHNUS, BKIIIOYAIOIIYIO IICEBOHAYYHbIE 3HAHUS
W3 Pa3NUYHBIX HUCTOYHUKOB (CpeCTBAa MaccOBOW MH(pOpMAIMU, HAYYHO-TTOMYJISPHBIE MaTepUaIbl), paCCMATPUBATh INI00OATBHBIE YKOJOTHYECKHE
pOoOGJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHMS, 000011ast OMOJIOrMYecKyr0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,
I'PaMOTHO HCIIOJIb30BATh NOHATUIHEIN anmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3jae/ioB U Koamiectso 1acos DJiIeKTPOHHBIE (IU(POBHIE)
n/m | TeM MpOrpamMMbl Bcero KoHTposibHbIe padoThI IpakTu4ecKkue paboTbl 06pasoBaTebHbIe pecypenl
Bubnuoreka IIOK
! buonorus xax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBBICe CHCTEMEBI U UX 1 Bubnuoreka IIOK
OpraHu3aius https://m.edsoo.ru/7f41c292
3 XUMHIECKHUI COCTaB U 8 1 Bubnuoreka IIOK
CTPOCHHE KIIETKH https://m.edsoo.ru/7f41¢c292
Bubnuoreka IIOK
4 JKu3HeneaTenbHOCTD KIETKH 6 https://m.edso0.ru/7f41c292
PasmuoxeHue u Bubsorexa [IOK
> WHAHBHIYATILHOC PABHTHE > 1 https://m.edsoo.ru/7f41c292
OpraHu3MoB — :
6 HacnenctBeHHOCTD U 8 15 Bubnnoreka [IOK
HU3MEHYMBOCTH OPraHH3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexiust OpraHu3MOB. 3 1 bubnmoreka [JOK
OCHOBEI OHOTEXHOJIOT MU https://m.edso00.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmorexa LHOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 1 4
TTPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne I[;l;;;l\eaﬁ::l;la::[; Kosmaecrso 4acos DJIeKTpOoHHBIe (HU(poOBLIE)
n/n POrpaMMBI Bcero KoHTpoabubie paGoTsI IMpakTuyeckue padoTs 06pasoBaTe/bHbIe pecypehbl
1 DBOJIOIMOHHAS 9 1 bubnuoreka [TOK
Ouosorus https://m.edsoo.ru/7f41cc74
BozHukHOBeHUE Butmorexa LIOK
2 DasBUTHE HHHH Ha 9 05 https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmbl 1 5 1 bubnuorexa [TOK
OKpY’Karomias cpesia https://m.edsoo.ru/7f41cc74
s | woonmecne 9 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
5 PesepBHOE BpeMst 2 bubmorexa LOK
p P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 34 25
YACOB IO ITPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

le/l peajn3anuu nNporpaMmmal HCIMOJIL3YHOTCH yqeﬁﬂmm, BKJJIIOYCHHbLIC B (l)e)lepa.]'[bﬂblﬁ MmepeICHb:

[Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue/ ITox pen. [laceunuka B.B. YueOnuk. buonorus. 10 knacc. Mocka
"IIpocBenienue"

[Taceunuk B.B., Kamenckuii A.A., Pyono A.M. u apyrue/ [loxn pen. [Taceunuka B.B. YueOnuk. buonorus. 11 kimacc. Mocksa
"[Ipocsemienue"



