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MHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma no npeamety «buonorus» 10 kitacec coctaBiaeHa Ha OCHOBE:

- @enepanbHO 00pa30BaTENBbHON MPOTPAMMBI cpesiHero odiero oopazoanus oT 18.05.2023 Ne371

- denepanbHOT0 TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CpeaHero oobmero oOpa3oBaHus (yTB. MPHUKA30M
MunucrepctBa oOpazoBanus 1 Hayku P® ot 17 mast 2012 r. N 413) ¢ usmenenusamu Ha 12 aBrycra 2022 r.

- OcHOBHO# 00111€00pa30BaTeILHON MPOrpaMMbl cpeaHero oomiero oopazoBanus MAQOY Uepsumerckoi COILI

- Yue6Hnoro miana MAQOY UYepsumesckoit COILI, yrBepxaenHoro npuka3zom aupekropa XKumskosoit H.A. ot 30.08.2023
roga Ne 296-OJ1 u cornmacoBanHoro 30.08.2023 rona Ha 3acenannu Ympasistoiiero copeta MAOY Uepsumerckoit COILI
npoTokos Nel2

- IIporpammel Boctiutannst MAOY Yepsuiesckoin COILLL.

[Iporpamma mo ydueOHOMY mpenmeTy "buomorus" (manee - OHOJOTHS) Ha YPOBHE CpeaHEro OOIero odpa3oBaHHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 No 273-d3 «OO6 obOpazoBanuu B Poccuiickoit Denepanuny,
dI'OC COO, Konuenmuu npenojiaBanusi yaueOHOro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHUH (penepanbHOil paboueit
MPOTPaMMbl BOCIIUTAHUSI.

VYyebusiii npenmer «buosorus» yriyon€HHOro ypoBHsA u3ydeHusi 10 kjacca SBJISETCS OJHUM U3 KOMIIOHEHTOB
npeaMmeTHon obnactu «EcrecTBeHHO-HayuHble npeameTsly. CormacHo nosnoxkenusm OI'OC COO mpoduibHble yueOHbBIE
MpeaMeThI, U3ydaeMble Ha YriIyOJE€HHOM YpOBHE, SBISIOTCSA criocoboMm nuddepeHunanuu oOydeHUs Ha YpPOBHE CPEIHETO
oO1iero oOpa3oBaHus U MPHU3BaHbl 00ECTICYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM OOIIUM, CPEIHUM
Mpo(eCCHOHATILHBIM M BBICIIUM OOpa3oBaHHEeM. B TO ke BpeMs KaXKIbli U3 3TUX YUYEOHBIX MPEIMETOB JODKCH OBIThH
OPUEHTHUPOBAH Ha TPUOPUTETHOE pEIIeHUE O00pa30BATEIBHBIX, BOCIMUTATEIBHBIX M PA3BUBAIOIIMX 3a/1ad, CBSI3aHHBIX C
npodopueHTaMe 00yJaroOUXCsd U CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOTO 3HAHUS, CBSI3AHHOTO C
OuoJioruei, MeIMIIMHOM, SKOJIOTHEH, TICUXO0JIOTHEHN, CIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy nipeamety "buonorus" naér npeactapieHue o 1eiIu U 3a/ladyax U3yuyeHHs yueOHOro nmpeaMeTa
«buonorus» Ha yrayOonéHHOM YpOBHE, OINpeAeNsieT o00s3arelibHOe (MHBAPUAHTHOE) NPEIMETHOE COJEpKaHUE, €ro
CTPYKTYpUpPOBAaHHUE MO pa3jesiiaM U TeMaM, paclpelielieHHe Mo KilaccaMm, PEKOMEHAYET MOCJIEI0BATENIbHOCTh W3yUEHUS
y4eOHOTo Marepuasa ¢ y4éTOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKU y4eOHOTO IMpoliecca, BO3PACTHBIX
ocobeHHocTel oOyvaronuxcs. B mporpamme mo 6MoJI0rUM peaqn30BaH MPUHIUI IPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTHH



Ha YpOBHE OCHOBHOTO0 001I1eT0 00pa3oBaHus, O1aroaaps ueMy mpocMaTpUBAETCs HAIPaBIEHHOCTh Ha OCIEAYIOIIEE Pa3BUTHE
OMONOTHYECKUX 3HAHWUW, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, HKOJIOTHUYECKOTO
MBIIIJICHUS, TIPEICTABICHUIA O 3I0pPOBOM 00pa3e KM3HU, HA BOCTUTAHUE OEPEKHOTO OTHOIIEHHUS K OKPY’KaIoIIeH mpupoIHON
cpene. B mporpamme mo OuOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH Yy4eOHoOro mnpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k mIaHUPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3ysibTaTaM OOyYeHHs U B
(GhOpMHUpPOBaHUM OCHOBHBIX BHUIOB YYEOHO-TIO3HABATEIIBHON ACATEIHHOCTH OOYYAIONIMXCS MO OCBOCHHUIO COJEPIKAHMS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 0OIIET0 00pa3oBaHUAI.

VY4eOusiil npeameT «buosorus» Ha ypoBHE CpeIHEro 00I1Iero oopa3oBaHMsl 3aBeplIaeT ONOJIOTHYecKoe 00pa3oBaHue B
IIKOJIE U OPUEHTHPOBAH Ha PACLIIUPEHUE U YIIIyOJIeHnEe 3HaHUN 00y4aroIInXCsl O JKUBOM MPUPOIE, OCHOBAX MOJIEKYJISIPHOH U
KJIETOYHOW OMOJIOTMH, SMOPUOIOTUU U OWOJIOTUU Pa3BUTHSI, TEHETHKH, CEJIEKINH, OMOTEXHOJIOTUH, SBOJIOMOHHOTO YUYECHHUS
Y HDKOJIOTUH.

N3yuenue yueOHoro npeamera «buonorus» Ha yriiy0JIeHHOM YpOBHE OPUEHTHPOBAHO Ha MOATOTOBKY O0YYarOIIUXCS K
MOCJIEAYIOLEMY TOIYYEHHIO OMOJOrMYecKoro oOpa3oBaHMs B By3aX M OPraHU3aLMSIX CPEIHEro MpodecCHOHAIBHOTO
oOpazoBaHus. OCHOBY €ro COJEpKaHUSl COCTAaBJSIET CUCTEMa OWOJIOTMYECKUX 3HAHWUW, MOJYUYEHHBIX IPU H3YyYEHUH
00y4aroIIMMUCS COOTBETCTBYIOIIUX CUCTEMATUYECKUX Pa3/iesIoB OMOJOTMU HAa YPOBHE OCHOBHOI'O 00111ero 00pa3oBanusi, B 10
KJIACCE ATU 3HAHMS MOJY4YaroT pa3BuTHE. Tak, paclIUpeHbl U YIriIyOJIeHbl OMOJOTUYECKHE 3HAHUSL O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepusiXx, OpraHu3Me 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSX KU3HU, JOMOTHUTEIHHO BKIIOYEHBI OMOJIOTHYECKUE
CBEJCHUSI NPUKIATHOIO M IOMCKOBOI'O XapaKTepa, KOTOPbIE MOYKHO HCIIOJIb30BAaTh KAaK OPUEHTHPBI JUIS ITOCIEMYIOLIErO
BbIOOpa npodeccuu. BozmorkHa Taxke HHTErpanus OMOJIOrMYECKUX 3HAHUM ¢ COOTBETCTBYIOLIMMU 3HAHUSIMU, TIOJTYYEHHBIMU
0Oy4aronMMuUCs IPU U3y4YEeHUH (PU3UKH, XUMUH, Teorpaguu 1 MaTeMaTHKU.

Crpyktypa mporpamMMmbl mo ydeOHOMY mpeamety "buosorus" oTpakaeT CUCTEMHO-YPOBHEBBIH M SBOJIOIMOHHBIM
MOJXO/bI K M3y4eHHIO Onosoruu. CorjaacHO UM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX CHCTEM
pa3HOr0 ypOBHSI OpraHU3allMd, HBOJIIOIIMHA OPTaHUYECKOro Mupa Ha 3emiie, COXpaHeHHs] OHOJIOTHYeCKOro pa3HooOpas3us
maHeTsl. Tak, B 10 kacce U3y4aroTcss OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OUOJI0TUM, SMOPHUOIOTHU U OMOJIOTHH Pa3BUTHA,
TE€HETUKU U CEJIEKIIMN, OMOTEXHOJOTUH U CHHTETUYECKOW OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HAHUS OOyYaroIIMXCA 10 OOTaHUKE,
300JI0TUH, AHATOMUH, (PU3UOJIOTUH YETOBEKA.

VYueOusiif npeamer «buonorus» npu3BaH 06ecTIeYUTh OCBOEHUE O0YUYaIOIIMMUCS OMOJOTHYECKHX TEOPUH M 3aKOHOB,
WJEW, IPUHLUIIOB U IIPABWII, JIEXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, 3HAHUW O CTPOEHUH,
MHOT000pa3uu M OCOOCHHOCTAX KJIETKH, OpPraHu3Ma, MONYJAlHMH, OHOLIEHO03a, DKOCHUCTEMbI, O BBIJAIOMIMXCA HAYYHBIX



JOCTHKEHUSIX, COBPEMEHHBIX HCCIEAOBAHUAX B OMONOTHH, IPUKIAAHBIX acTeKTaX OMONIOruuecKux 3HaHu. /st pa3Butus u
NOJJIEpKaHUsl MHTEpeca o0ydaronmxcs K OHOJIOrMHM HapsAay CO 3HAYUTENIbHBIM OOBEMOM TEOPETHMUYECKOTO MaTepHaia B
COJIEp’KaHUU MPOrPaMMBbI IO OHUOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJIEHMSI M PA3BUTHUS TOM WM WHOU
oOnacTu OMOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX MU 3apyO€kKHBIX YUYEHBIX B pEIICHUE BaXHEUIINX OWOJIOTMYECKUX MU
HKOJIOTMYECKUX MPOOIIEM.

Lenp uzydyenust yuebHoro npeamera «bruonorus» Ha yriyOlI€HHOM ypOBHE — OBJIaJCHHE 00YYAIOIIUMUCS 3HAHUSMHU O
CTPYKTYpHO-(DYHKIIMOHAIBHON OpTaHM3alliy XKUBBIX CHCTEM DPa3HOTO paHTa W MPHOOpETEeHHWE YMEHUN HCIOJB30BaTh ITH
3HaHUA B (JOPMUPOBAHUU MHTEpECA K ONpeenEHHON 001acTi NMPoPecCUOHANBHOM JIeATENbHOCTH, CBSI3aHHON ¢ OuoJioruei,
WIH K BBIOOPY yue€OHOTO 3aBeICHHUS IS TPOJOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHUsl.

JlocTikeHre 1enu u3ydeHusl yueOHoro npeamera «buonorus» Ha yriyOJE€HHOM ypOBHE OOECIIEUMBAETCS PEIICHUEM
CJIEIYIOIIMX 3a4au:

OCBOCHHME OOYYaIOIIMMUCS CUCTEMBbI OMOJOTMYECKUX 3HAHHWI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHUSIX, KOHIEHIUSX,
TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPAaBUIIAX, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOEHHH, MHOI000pa3ud M OCOOEHHOCTSIX OMOJIOMUYECKHUX CUCTEM (KJIETKa, OpraHu3M, MOIYJSILMs, BUJA, OMOreOoLEeHO3,
ounocdepa); 0 BHIJAIOMIKUXCSA OTKPBITUAX U COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

03HAaKOMJIEHUE 00YYaIOIIMXCS C METOJIaMU MO3HAHUS )KUBOW MPUPOJIbL: UCCIAEA0BATEIbCKUMU METOAAMU OMOJIOTMYECKUX
HayK (MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUN M OMOJIOTUU Pa3BUTHSI, TEHETUKU U CEJIEKLIUN, ONOTEXHOJIOTUHU U
CUHTETUYECKON OWOJIOTHUH, NaJCOHTOJOTHH, SKOJOTMH); METOJaMU CaMOCTOATEIBHOIO MPOBEIEHUS OMOJIOTMYECKHX
UCCIIeIOBaHM B 1abopaTopuu U B ipupojie (HaOIoAeHue, U3MEpEeHHe, IKCIIEPUMEHT, MOJICITMPOBAHUE);

OBJIaJICHHE OOYYAIOIMMHUCS YMEHUSIMU: CAMOCTOSATENIbHO HAaXOUTh, aHATU3UPOBATh U UCIOJIb30BaTh OMOJOTHYECKYIO
nH(pOpMaIUIO; MONB30BATHCA OMOJIOTMYECKOW TEPMHUHOJOTHEH W CUMBOJMKOM; YCTaHaBIMBATh CBSI3b MEXKIY Pa3BUTHEM
OMOJIOTHH U COIMATIBHO-DPKOHOMUYECKHUMH U 3KOJOTHYECKHUMH MpoOIeMaMH YeJ0BEYECTBA; OLICHUBATH MOCIEICTBUSI CBOECH
JESITEIbHOCTU 10 OTHOIICHUIO K OKpPY)KAroIleW MPUPOAHON cpelie, COOCTBEHHOMY 3/J0POBBIO M 37J0POBBIO OKPYXKAIOIINX
Joiei; 000CHOBBIBATh U COOMIOAATH MEPhl MPOMUIAKTUKY UHPEKIMOHHBIX 3a00JIEBaHUI, TIPaBUIIa IOBEACHUS B IPUPOJE U
oOecrieueHuss 0€30MaCHOCTU COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYANHBIX CUTYAIUSX MPUPOAHOTO M TEXHOTEHHOTO
XapaKTepa; XapakTepu30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00JaCTH OUOJIOTUY;

pa3BuTHE y 00y4YaIOIUXCsl MHTEIJICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEN B Mpoliecce 3HAKOMCTBA C BBLAAIOIIUMUCS
OTKPBITUSIMHA U COBPEMEHHBIMH UCCIIETOBAaHUSIMH B OMOJIOTHH, PEIIAEMBIMH €10 TIPOoOIeMaMu, METOI0JIOTHEN OHOIOTHYECKOTro



UCCJICIOBAHUS, IPOBEACHUS DKCIEPUMEHTAJIbHBIX MCCICAOBAHUMN, pEIICHUs OHOJOTHYECKUX 3a7ad, MOJEIHUPOBAHUS
OMOIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHUE Y OOYyYalOImMXCsl IIEHHOCTHOIO OTHOUIIEHUS K >KMBOW MPUPOJE B IIEJIOM M K OTACNbHBIM €€ 00beKTaM U
ABJICHUSIM; (DOPMUPOBAHKME HKOJIOTMUECKOW, TE€HETUYECKOM TI'pPaMOTHOCTH, OOIIeH KyJbTYphl TOBEICHHUS B MPHUPO/IE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMU;

npuoOpeTeHue OO0yYaroIMMHUCS KOMIETEHTHOCTH B PaIlMOHAIBHOM MPUPOONOIb30BAaHUM (COONIOICHNE MPaBUI
MOBEICHUS B TPUPOJIE, OXpPaHbl BUJOB, SKOCUCTEM, OHMOC(hEphl), COXpaHEHHMH COOCTBEHHOTO 30POBbS U 30POBBS
OKpY>KaIOIIUX Jroel (coOmoaeHusl Mep NpOoPMIaKTUKN 3a00JeBaHuM, o0ecrieueHne 0e30MacHOCTH KU3HEACSITEIbHOCTH B
YpE3BbIYANHBIX CUTYAIUSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUs OMOJIOTMYECKUX 3HAHUN U
YMEHUU B TOBCEHEBHOM KU3HU;

CO3/IaHH€ YCJIOBUH JUIsI OCO3HAHHOTO BBHIOOpa OOYYAIOMIMMHCS HHAWBHIYaTbHOW 0Opa30BaTENbHOM TPACKTOPUH,
CHOCOOCTBYIONIECH TMOCHEayIomeMy MNpPOPECCHOHATPHOMY CaMOOTPEACICHUIO, B COOTBETCTBHHM C WHAMBHIYaJTbHBIMH
MHTEpEeCcaMU U NOTPEOHOCTSIMU PETHOHA.

OO1iee yKciIo YacoB, OTBECHHBIX HA M3yuyeHUE OMOJIOTMM Ha YriyOJE€HHOM YpOBHE CpelHero oouiero oOpazoBaHUS,
coctasiisieT B 10 kiacce — 102 yaca (3 yaca B Hefiento).

OT16op opraHu3aMoHHBIX (HOPM, METOJOB U CPEJCTB OOYUYECHUSI OMOJIOTHU OCYIIECTBISETCS ¢ YYETOM crelu(uKu ero
COJEp)KaHUsI U HANpaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOrMYecKoro oOpa3oBaHUsI B OpraHM3alUsIX CpPEIHEro
npo(hecCHOHANBHOTO U BBICIIEr0 00pa30BaHUs.

OO0s3aTeNbHBIM YCIOBUEM TIPU O0yYeHUU OMOJIOTHH Ha YTiyOJEHHOM YPOBHE SIBIISIETCS MPOBEACHHE JTA0O0OPATOPHBIX U
npakTHdecknx pabor. Takke ydacTue OOyYaromIMXCS B BBIMOJHEHWH MPOEKTHBIX M y4eOHO-HCCIENOBATENbCKUX PadoT,
TEMaTUKa KOTOPBIX OIpPENesseTCs] YYHTEIeM Ha OCHOBE HMEIOIIUXCS MaTepHaTbHO-TEXHUYECKHMX PECYpPCOB M MECTHBIX
MPUPOJHBIX YCIOBUU.

I[GHTCJILHOCTL YUMTEIA € YYETOM IIPOrpaMmMbl BOCIIMTAHUA:

I'pasxxnanckoe BocriuTaHue (opMUPOBATH POCCUICKYIO IPAXKIAHCKYIO HACHTUYHOCTD, MPUHAAJICHKHOCTh
K oOmHocTy rpaxaan Poccuiickoit @enepanuu, Kk Hapoy Poccun kak
MCTOYHUKY BJIacTU B PoccuiickoM rocyiapcTBe U CyOBbEKTY ThICSIUETIETHEH




POCCHUICKOM TOCYIapCTBEHHOCTH, U3YUYEHUE U YBaXKEHUE TIPaB, CBOOO U
o0s13aHHOCTEN rpakaanuHa Poccuy;

IMaTPUOTUYICCKOC BOCIIMTAHNC

BOCITUTHIBATH JIIOOOBb K pOJTHOMY Kpato, PosinHe, cBoeMy Hapoy, yBaKeHHE
K IpyruM HapojaMm Poccuu; uctopuyueckoe mpocelienue, GopMupoBaHue
POCCHIICKOTO HAIIMOHAIIBHOTO UCTOPUYECKOTO CO3HAHUS, POCCUNCKON
KyJIbTYPHOU HJICHTUYHOCTH;

AYXOBHO-HPABCTBCHHOC BOCIIMTAHHUC

BOCIUTHIBATH HA OCHOBE JyXOBHO-HPABCTBEHHOM KYJIbTYPbI HAPOJIOB
Poccun, TpanuimoHHbIX penuruit HapooB Poccuu, popmupoBanue
TPAJULIMOHHBIX POCCUMCKHUX CEMEMHBIX LIECHHOCTEW; BOCIIMTAHUE YECTHOCTH,
TO0OPOTHI, MUJIOCEP/IUS, COMIEPEKUBAHUS, CITPABEIJIMBOCTH, KOJJIEKTUBU3MA,
JIPY>KE00Us U B3aUMOITOMOIIH, YBOXKCHUS K CTapIlIUM, K TaMSITH TIPEAKOB,
WX BEPE U KYJbTYPHBIM TPAJAULUSIM;

OCTCTUYCCKOC BOCIIMTAaHHC

(bOpMI/IpOBaTB ICTCTUYCCKYIO KYJIBTYPY Ha OCHOBC pOCCI/IfICKPIX
TPAIUIUOHHBIX JYXOBHBIX HGHHOCTCﬁ, HpHO6IHaTI) K JIYUIIIUM 06pa3uaM
OTCUYCCTBCHHOI'O 1 MUPOBOI'O UCKYCCTBA,

(r3UYEeCKOe BOCTIUTAHHE

(opMuUpOBaTH KyJIbTYpPYy 340POBOro 00pa3a >KMU3HU 1 SMOIIMOHATIBHOTO
Oy1arononyuus — pa3BUBaTh PU3HMUECKUE CIIOCOOHOCTH C YUETOM
BO3MOYHOCTEHN M COCTOSIHUS 3[I0POBbsI, HABBIKOB 0€30MACHOT0 MOBEJCHUS B
IPUPOJTHOM U COLMAIIBHON CPEJE, YPE3BBIYaNHbBIX CUTYALUSIX;

TPYJIOBOE BOCITUTAHHUE

BOCIIUTHIBATh YBAXKEHUE K TPYIY, TPYASIIUMCS, pe3yJibTatam Tpyaa (CBOero
U JPYTUX JIFOJIeH ), OpUEHTAIUS HA TPYIOBYIO IS TEILHOCTD, TOTYyUYECHHE
npodeccun, TMIHOCTHOE CaMOBBIPKEHUE B MTPOAYKTHBHOM, HPDABCTBEHHO
JIOCTOMHOM TPYyZ€ B POCCUUCKOM OOIIECTBE, Ha JOCTHKEHHUE BBIJAIOIINXCS
pE3yNbTaTOB B MPO(DHECCUOHATBLHON eITeTbHOCTH;

OKOJIOIn4C€CKOC BOCIIMTAHHUC

(opMUPOBATH HKOJIOTUYECKYIO KYJIBTYpPY, OTBETCTBEHHOE, OEpEeKHOE
OTHOLIEHUE K MIPUPOJE, OKPYKAKOUIEN Cpelle HA OCHOBE POCCUMCKUX
TPaJMLIMOHHBIX TyXOBHBIX LIEHHOCTEH, HABBIKOB OXPaHbl, 3aIUTHI,
BOCCTaHOBJICHMSI IPUPOJIbI, OKPY>KAIOIIEH Cpeibl;

BOCIIMTaHHUEC HCHHOCTGﬁ HAaY4YHOI'O ITO3HAHUA

BOCIIUTBIBATE CTPEMIICHUEC K IIO3HAHUTO cels u APpYyTrux J'IIOI[GI\/'I, MpUpoabl 1
O6HICCTB8,, K IIOJIYYCHHUIO 3HaHI/II>’I, Ka4€CTBCHHOTI'O O6paSOBaHI/I}I C y‘IéTOM
JJMYHOCTHBIX MHTCPCCOB U O6HICCTB€HHBIX HOTp€6HOCTCﬁ.




COAEPXKXAHUE OBYUYEHUASA
10 KJTACC

Copnepxxanue mporpaMmbl, BBIICIICHHOE KYpCcU60M, HE BXOJHUT B MPOBEPKY T'OCYIAPCTBEHHONW HMTOTOBOM aTTECTALUU
(T'"A).

Tema 1. buosiorust kKak Hayka

CoBpemeHHass OuoJOrUs — KOMIUIEKCHass Hayka. KpaTkasi ucropusi pa3BuTus Ouojoruu. buonornueckue Hayku U
n3ydaeMble UMHU IIpo0IeMbl. DyHIaMeHTaIbHbIS, TPUKIIAIHBIC U TIOMCKOBBIC HAYYHBIC HCCIICIOBAHMS B OMOJIOTHH.

3HavyeHue OMOJIOTHH B (POPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. [Ipodeccun, cBa3aHHbBIE C
Ouosioruedt. 3HaueHHEe OHWOJOTMM B TNPAKTHUECKON JEATEIIBHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO35UCTBE,
MPOMBIIIIJICHHOCTH, OXPAHE MTPUPOIBI.

JemoHCcTpauun

[ToptpeTsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseii, I'. Mennaens, B. Y. Bepnanckuii,
. I1. [TaBnos, U. W. Meunukos, H. 1. BaBuiios, H. B. Tumodeer-Pecosckuii, /. Yorcon, ®@. Kpuxk, JI. K. benses.

Tabnuiel u cxembl: «CBA3b OMOJIOTUHU C IPYTUMH HayKaMuy», «CrucTeMa OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHHUE

JKuBble cucTeMbl Kak TMpeaMeT u3ydeHus Oumosioruu. CBOMCTBA KHMBBIX CHCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa,
JTACKPETHOCTh W LEJIOCTHOCThb, CJIOXHOCTh H  YHOPSAJOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTaHU3aIIHs,
CaMOBOCIPOM3BEACHUE, PA3APAKUMOCTh, U3MEHUYUBOCTbD, POCT U Pa3BUTHE.

YpOBHH OpraHu3ali >KUBBIX CUCTEM: MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBBIM, OPTraHU3MEHHBINW, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OnoreornieHoTUYeCKHit), Ouocdepusiil. IIpoueccsl, mpoucxoasuire B ;KUBbIX cucreMax. OCHOBHbIE
MpU3HAKK KKUBOTO. JXKU3Hb Kak (opma cyliecTBoBaHuUsI MaTepun. Hayku, u3ydaroniye »KUBbIle CHCTEMbl HA Pa3HBIX YPOBHSIX
OpraHU3aIUH.

N3ydenue xuBbIX cucteM. MeTojsl Onosiorndeckor Hayku. HabmoaeHue, nu3mepenue, SKCIepUuMEeHT, CUCTeMaTU3aIus,
MeTtaaHanus. [IoHsTHE O 3aBUCMMOM U HE3aBUCUMOM nepeMeHHou. [lmanupoBanue skcriepuMenTa. [loctaHoBka u mpoBepka
runote3. HyneBas rumnotesa. Ilonstue BBIOOpKM M €€ JOCTOBEpPHOCTh. Pa30poc B Ouosiormdyeckux JaHHbIX. OleHKa



JOCTOBEPHOCTH MOJIYYEHHBIX PE3yNbTaTOB. I[pUUMHBI HCKaXEHMS PE3yJbTAaTOB dKCIEpUMEHTA. 1IoHATHE CcTaTHCTUYECKOTO
TECTA.

JdeMoHCcTpanuu

Tabmuupl u cxeMbl: « OCHOBHBIE TPU3HAKH KU3HW», «broNornueckue cucteMb», « CBOMCTBA )KMBOM MaTEPUM», « Y POBHH
OpraHu3aliy KUBOU NPHUPOAbD», «CTpOEHUE )KUBOTHOM KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO
opranuzmay, «buoreonenosy, «buocdepar, «MeToabl U3yUEHUs KUBOU MTPUPOIBD».

ObopynoBanue: 1a00paTopHOE 00OPYIOBAaHUE JJIsl IPOBEACHUS HAOIIOIEHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckas padora «l/icnosib30BaHUE PA3IMYHBIX METOJOB IPH U3YYEHUU KUBBIX CHCTEM.

Tema 3. buosiorust KjieTku

Kietka — cTpyKTypHO-(QYHKIIMOHAIbHAS €IMHUILIA )KUBOTr0. cTopus oTkpbITHs KieTku. PadoTel P. 'yka, A. JleBeHryka.
Knerounas reopus (T. [lIBann, M. lllneiinen, P. BupxoB). OcHOBHBIE MOJ0KEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeToapl MOJIEKYJSIPHOM M KJIETOYHOM OWOJIOTMU: MHUKPOCKOIHUA, XpoMarorpadus, 3J1eKTpodope3, METOJ MEUEHBIX
aToMOB, Ju(depeHInanbHOoe LEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX KIEMOK.
DnexkTpoHHas MUKpocKonusi. Kongoxkanvuas mukpockonus. Bumanvroe (npusicusnennoe) usydenue Kiemox.

JlemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneitaen, P. Bupxos, K. M. bap.

Tabmuubr u  cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBIA MHMKPOCKOM», «VICTOpus pa3BUTHS METO/IOB
MHUKPOCKOITAW.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOITPENapaThl pACTUTEIbHBIX, d)KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IpakTnueckass padora «/3ydenue MeTOJOB  KJIETOUHOM  Owojorumu  (xpomartorpadus, syekTpodopes,
muddepennmansroe neHTpudyruposanue, [1LP)y».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKu

XUMHYECKUMN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHThI. Boa u €€ poib Kak pacTBOpPUTENS, pearcHra,
y4acThe B CTPYKTYPUPOBAHUM KIETKH, TEIUIOPETYIAlMU. MUHepaabHble BEUIECTBA KIETKH, UX Ouosiorudeckas poiib. Poib
KaTUOHOB ¥ aHUOHOB B KJIETKE.

Opranuueckue BeliecTBa KieTku. buonornueckue nomumepsl. benku. AMUHOKUCIOTHBIA cocTaB 0enkoB. CTPYKTYpbI
0enkoBoil Monekyinbl. [lepBuunas cTpykrypa Oenka, menTUAHAs CBsI3b. BropuuHas, TpeTu4yHas, 4YeTBEPTHUHASL CTPYKTYPBHI.
Henaryparnus. CroiictBa 0enkoB. Knaccudukarus 6enkoB. buonorndeckue pyHkuuu 6enkoB. [Ipuonul.



VYrneBoabl. MoHocaxapuabl, aucaxapuibl, OJUrocaxapuabl U mojucaxapuabl. OOl miaH CTpOeHUs U (PU3UKO-
XUMHUYECKUE CBOMCTBA yriaeBoA0B. buonornueckue pyHKIUU yTiIeBOAOB.

Jlumuasl. ['uapodunsHo-TuapOdOoOHBIE cBOMicTBA. Kiaccudukanuus mununos. Tpurnuuepuabl, Gocounuabl, BOCKH,
crepounsl. buonornyeckne pynkmum aunugoB. OOIMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKydeCThb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JIHK nu PHK. Crpoenue HykinenHoBbIX kKucaoT. Hykneoruasl. [IpuHImn KoMIieMeHTapHOCTH.
[IpaBuno Yapradda. Ctpykrypa JHK — aBoitnas cniupans. Mecronaxoxaenue u ouonorndeckue pynkiuu JJHK. Buast PHK.
®yuknuu PHK B kietke.

Crpoenue wMonekyiasl AT®. Makpospruueckue cBsizu B Mosekyide AT®. buonornueckue ¢ynkuun ATO.
BoccTranoBieHHbIe IEpeHOCUMKU, UX (YHKIIUU B KIeTKe. [pyeue nyxneosuompugpochamor (HT®). CexkBenupoBanue JITHK.
Memoowl eenomuru, mpancKpunmoMuKu, nPomeoMuKHu.

CrpykrypHast Onoyiorus: OMOXUMHUYECKHE U OMO(PU3NUECKHE UCCIIEI0OBAaHUSl COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPHI
ouomonekyn. Moodenuposanue cmpykmypvl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuoui ousatin u
OpeanuyecKull CuHme3s OUOMOEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanumn

IToptpertst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Juarpammbl: «PacripeneneHne XMuMUYECKUX JIEMEHTOB B HEXKUBOW ITPUPOAE», «Pacipenenenne XuMnyecKux 3JIEMEHTOB
B JKMBOW MPUPOJIEN.

Tabnuiet U cxembl: «lleproauueckas TabnuIla XUMUYECKUX 3JIEMEHTOBY, « CTpOCHUE MOJIEKYJIbl BOABDY, «BeliecTsa B
COCTaBe OPraHu3MOBY, «CTpoeHHe MOIEKYJIbI Oenka», « CTPyKTypbl OEJIKOBOM MOJIEKYJIbI», « CTPOCHHE MOJIEKYJT YTIIEBOIOBY,
«CTpoeHne MOieKyJ TMnuAoB», «HykienHoBble KHCIOThD?, «CTpoeHue MosieKyisl ATD».

O6opynoBanue: XuMU4YecKas mocyaa u 000py0BaHHE.

JlaGopaTopHas padora «O0HapyxeHHE OCIKOB ¢ MOMOIILI0O KaY€CTBEHHBIX PEaKITUii».

JlaGopaTopHas padora «VccrnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIIEJIICHHBIX U3 KJIETOK Pa3JIMYHbBIX OPraHU3MOBY.

Tema S. CTpoeHue 1 QyHKIHMH KICTKH

Tumnsl KJI€TOK: SyKapuoTHUecKas U npokapuotnyeckas. CTpyKTypHO-(yHKIIMOHATbHbIE 00pa30BaHUsI KIETKH.

Crpoenue npokapuotnueckoil kinetku. Knerounas crenka Oakrepuil u apxeil. OcoOEHHOCTH CTPOECHUS TeTepOTPODHOI
U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK. MecTO U poJib MPOKapUOT B OUOIIEHO3aX.



Crtpoenue n pyHKIHOHUPOBAHUE dYKapuOTHUUECKOHN KieTku. [lnasmarnueckas memOpana (mazmanemma). CTpykTypa
T1a3MaTuYeckor MeMOpaHbl. TpaHCIOPT BEIIECTB Uepes3 MIa3MaTHIeCKyr0 MeMOpaHy: macCuBHBIN (Iuddy3usi, odnera€Hnas
muddy3us), akTUBHBIN (MMIEPBUYHBIN M BTOPUYHBIM aKTUBHBIM TpaHciopT). [lomynponuriaeMmocts MeMOpanbl. Pabota HaTpwmii-
KaJIMEBOT0 Hacoca. DHAOIMTO3: MUHOLUTO3, (haronuTo3. Dk301uTo3. Kierounas crenka. CTpykTypa U (yHKIIUU KJIETOYHOM
CTEHKH pacTEHHil, rpruOoB.

[uromnazma. [{uro3zons. [{utockener. J[Buxenue nuuroriazmel. OpraHouabl KieTku. OqHoMeMOpaHHbIE OPTaHOUIbI
KJeTku: sHpominazMarudeckas cetb (OIIC), ammapar ['onbku, JHM30COMBI, UX CTpoeHHE M (yHKUUHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIEeTKH. CTpoeHue rpaHylsIpHOro peTukyinyma. Mexanusm nanpagnenus denxkos 6 IIIC.
Cunre3 pacTBopuMbIX OenkoB. CUHTE3 KJIETOUHBIX MeMOpaH. ['nmankuii (arpaHyssipHbIiA) SHAOIUIA3MATHYECKUN PETHKYIIYM.
CekperopHas pyHkuus annapara ['onsmxu. Moouguxkayus benxoe 6 annapame I onvoacu. Copmuposexa 6enkoe 6 annapame
Tonvoorcu. Tpancnopt BelecTs B kieTke. Bakyonu pactutenbHbIX KieTok. Kierounsrit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUIbl KIETKUA: MUTOXOHIPHUM, IJIACTUIbL. [Ipoucxooicoenue Mumoxonopuii u niacmuo.
Cumobuoeenes (K.C. Mepeaickoscxuii, JI. Mapeynuc). Ctpoerue u GyHKITUA MUTOXOHIpUH U TmacTul. [lepBuuHbIe, BTOpUYHBIC
Y CJIOKHBIE IUIACTUBI (POTOCUHTEZUPYIOUIUX FYKAPUOT. XIOPOIUIACTHI, XPOMOILIACTHI, JEHKOIIACTHI BHICIINX PACTEHUH.

HememOpanubie opranouasl kjeTtku CrpoeHue W (QYHKIMM HEMEMOpPaHHBIX OpPraHOWJIOB KIETKH. PuOOCOMBI.
IIpomesicymounvie unramenmol. MUKpopuIaMeHTbl. Akmunosvie Mukpoguiamenmol. MplllIEUHbIE KIETKU. AKmuHo8ble
KOMHOHEeHmbl HeMblueunblx Kiemok. Mukporpybouku. Kierounslil nentp. CtpoeHue u ABMKEHHUE KT'YTUKOB U PECHHYEK.
MukpoTtpyOouku unuromiazMel. LleHTpuons. benku, accoyuupoganmvlie ¢ MUKPOQDUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie benku.

SAnpo. Obonouka siapa, XpoOMaTUH, KapuoIlia3ma, sAPBIINIKY, UX CTPOCHUE U (PYHKUUU. SepHblii O€TKOBBIA MaTPHKC.
[IpocTpaHCTBEHHOE PACIIONIOKEHNE XPOMOCOM B HHTEp(]a3zHOM szipe. Dyxpomamun u 2cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. JuHamMuKa si0epHotl 000104UKU 8 Mumose. Hoepuwiti mparcnopm.

Kinerounsle BkimtoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT (PaCTUTENBHOM, dKUBOTHOM, TpUOHOMN ).

JdemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpOEHUE 3yKAPUOTHYECKON KIETKN», « CTpOEHUE KUBOTHOU KIETKN», « CTpPOEHHE PACTUTEIBLHOMN
KJIETKN», «CTpOCHHE MUTOXOHIPUNY, «Anpoy», «CTpoeHne NpOKapruOTHIECKON KIETKI.



ObopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnapaThl PacTHUTENbHBIX, >XMBOTHBIX KJIETOK, MHUKPOMpENapaThl
OaKTepHabHBIX KIETOK.

JlaboparopHasi pab6ora «/3ydeHue CTpoeHus KJIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTHyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlaGopaTopHnas padora «VccnenoBanue miasMoian3a U JEmia3Moin3a B PACTUTEIbHBIX KIIETKaX».

IpakTnueckas padora «/3yueHue NBM>KEHUS IUTOILIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AcCUMMITALINS ¥ JUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabom3Ma. Turibl 0OMEeHa BEIIECTB: aBTOTPOQHBIN U TeTepOTPODHBIH.
VYyactue kuciopona B 0OMEHHBIX IpoIleccax. DHEpPreTuueckoe obecreueHue KiIeTku: mpeBpanieHue AT® B 0OMEHHBIX
nporeccax. DepMEHTaATUBHBIN XapaKTep peakiuii KIIETOYHOTO MeTabon3Ma. DepMEHTHI, KX CTPOCHUE, CBOMCTBA U MEXaHU3M
neiictBua. Kodepmentsl. Otinuus (EpMEHTOB OT HEOPTaHMYECKHX KaTalu3aTopoB. benku-akTuBaTopbl U OENKH-
UHTUOUTOPBI. 3aBUCUMOCThH CKOPOCTH (hePMEHTATUBHBIX PEAKIINI OT Pa3IU4HbIX (PaKTOPOB.

[lepBUuHBI CUHTE3 OpraHUMYECKUX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHBIU (homocuHmes y
oaxmepuu. Ceemocobuparowjue nucMeHmvl U HUSMEHMbl pPeakyuoHHo20 yeHmpa. Poab XIJIOpOIMJIacTOB B MpoLecce
dotocunTe3a. CBeroBas W TemHOBass ¢aszpl. Pomoovixauue, Cs., Cis. u CAM-munsvr ¢pomocunmesa. TIpoayKTHUBHOCTH
dboTocunTeza. BausiHue pa3audHbX PakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocuHTe3. Pa3HoOOpasume OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIUPYIOIMIUE OakTepuu, Kele300aKTepuw,
cepobaKTepuu, BOJOPOIHBIE OaKTepru. 3HAUEHUE XEMOCHUHTE3a.

AHaspoOHble opranu3mbl. Bunbl Opokenud. IIpoaykTel OpoXeHUsT M UX HMCIOJIb30BAHHE YEIOBEKOM. AHA’3pOOHBIE
MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YIUTENN O0JIe3HE.

AdpobHBIE OpraHu3Mbl. JTambl 3HEpreTudeckoro oomena. IloaroroBurensHblid 3Tamn. [nuMkoan3 — OeCKUCIOPOIHOE
pacLIECIIEHHUE TJIFOKO3bI.

buonornueckoe okuciaeHue, WK KJIETOYHOE AbIXxaHue. Pollb MUTOXOHJIpHUI B IpoLeccax OMOJOTUYECKOTO OKUCICHUS.
Huxnuyeckue peakuuu. OxkucnutenbHoe dhochopunupoBanue. Inepeus memopanrnoco epaduenma npomonos. Cunmes ATD:
paboma npomounrot AT@-cunmasel. [IpeumyinecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB Mepe]l aHaIPOOHBIM. DPHEKTHBHOCTH
HHEPreTUUECKOro oOMeHa.

JemMmoHCcTpanumn

[Toptpetsr: [Ix. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuemnn, I'. A. 3aBap3uH.



Tabmumert u cxembl: «DoTocuHTE3», «DHepreTuyeckuil oOMen», «buocunte3 Oenka», «CTpoeHue GdepMeHTay,
«XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyJOBaHHE [Isi TMPUTOTOBJICHUS TOCTOSHHBIX U  BPEMEHHBIX
MHUKPONPENapaToB.

JlaboparopHasi padora «/3ydeHue KaTaTuTHIECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMIIIa3bl WITH KaTajiasbl)y.

Jladoparopunasi padora «/3yueHue (QepMEHTATHBHOTO pacCIICIUICHUS TIEPOKCHIA BOJIOPOJAa B PACTHTEIBHBIX U
KUBOTHBIX KIJIETKaX)».

Jlaboparopnasi pa6ora «CpaBHEeHHE MPOIECCOB (POTOCUHTE3a U XEMOCUHTE3a».

JlaGopaTopHas padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakunn matpuuHoro cuHte3a. [IpUHIMO KOMIUIEMEHTApHOCTH B PEAKUUSIX MATPUYHOIO CHHTE3a. Peanuszanus
HacJeACTBeHHOW nHpopmanuu. ['eHeTnyeckuid ko, ero cBoiictBa. Tpanckpunius — matpuunblii cunte3 PHK. Tlpuniumns
TPAHCKPUMNIMU: KOMIUIEMEHTAPHOCTh, AaHTHUIIAPAJUIENIbHOCTh, AaCUMMETPUUHOCTh. (Co3peganue mampuunvix PHK ¢
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnauus u e€ atanel. Yuactue tpancnoptbix PHK B Onocuntese 6enka. YcinoBus 6uocunresa 0enka. Koguposanue
aMuHOKHUCTOT. Poibs pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npeocmasineHusi o cmpoeHuu 2enog. OpraHuzalusi T€HOMa y MPOKApUOT U JYKApuoT. Perymsmus
aKTUBHOCTHU I'€HOB y npokapuot. ['unoreza onepona (®@. XKako0, XK. Mano). Mozexynaphsie mexanuzmvl I9KCHpeCccuu 2eH08 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsanus 0OMeHHBIX NpoeccoB B kieTke. Kiierounslii romeocTas.

Bupycbel — HekieTouHble (OpMBI KU3HUM M oOJuratHple mnapa3utbl. CTpoeHHE MPOCTHIX MU CJIOXKHBIX BHPYCOB,
petpoBupycoB, ©OaktepuodaroB. JKusneuwmviti yuxn JHK-codepowcawux eupycos, PHK-codepocawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycnsie 3a0oieBaHus 4enoBeka, )KUBOTHBIX, pacteHuit. CITM I, COVID-19, conmanbubie 1 MEAUIIMHCKUE TTPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxkmypuovix 6uonocuueckux oanmwix.
Hanomexnonoeuu 6 6uonocuu u meouyune. Ilpoepammupyemsvie ghynxyuu 6enxos. Cnocobwvl 0ocmasKu 1ekapcms.

JemMmoHCcTpanumn

[Toptpersr: H. K. Konsuos, /. . IBanOBCKUM.

Tabnuier u cxembl: «buocunTes Oenkay, «I'eHeTnyeckuit koay, «Bupyce», «bakrepuodarmy.



IIpakTuyeckas padora «Co3gaHue MOJIETU BUPYCay.

Tema 8. ’Knu3zHeHHBIH HUKJ KJIETKH

Knerounsléi nmki, ero mepuoisl u peryisius. Muatepdaza 1 muto3. OCOOEHHOCTH MPOIECCOB, MPOTEKAIOMIMX B
untepdaze. IloaroroBka kieTku K JeneHuro. [lpecuHrernyeckuii  (MOCTMUTOTHYECKUI), CHHTETHYECKHH U
MMOCTCUHTETUYECKUN (TPEMUTOTUUECKUI) IEPUO/Ibl UHTEP(]A3bI.

Marpununbii cunrte3 JJHK — permukanus. [Ipuanmns! permmkanuu JIHK: koMieMeHTapHOCTD, TOIYKOHCEPBATUBHBIN
CUHTE3, aHTUNapauieabHocTh. Mexanusm perumkanuu JJHK. Xpomocomel. Ctpoenune xpomocom. TesmoMepsl U Teaomepasa.
XPOMOCOMHBIN Ha0Op KIETKU — KapUOTHM. JIUIUIONMAHBIN U raruiouaAHbIA HA0Opbl XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaguu MUTO3a U IIPOUCXOISIINE B HUX MpoLecchl. Tunel MuTo3a. KapruoKnHe3 U HUTOKUHES.
buonornueckoe 3HaueHUE MUTO3A.

Perymnsamus MutoTndeckoro nukia kiaeTku. [Iporpammupyemast KineTouHas ruOesb — arnornTos.

Knerounoe s1po, XpoMOcoMbl, (PyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmul npoaugepayuu, ouggepenyuposku, cmapenus
u eubenu knemox. «L{ugpposasn kiemrka» — buoungopmamuueckue mooenu GyHKYUuoOHUpPOBaAHUs KIemKU.

JemoHcTpauumn

Tabmuiel 1 cxembl: « KU3HEHHBIA UK KIETKNY, «MuTo3», «CtpoeHue xpomocom», «Permkarus JJTHK».

ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKpoIpenapathl: «K MUTO3 B KJIETKaX KOPELIKa JIyKay.

JlabopaTopHas padora «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopHnas padora «HaOmroieHre MuTO3a B KJI€TKaX KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenne u GyHKUMHM OPraHM3MOB

buonoruueckoe paznooOpazue oprann3mMoB. OHOKIETOYHbIE, KOJIOHHAIbHbBIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U )KU3HEAEATEIbHOCTH OHOKIETOYHBIX OpraHu3MoB. baktepuu, apxeu, 0THOKIETOUHbIE TPUOBI,
OJTHOKJIETOYHBIE BOJOPOCIH, APYrue NpOoTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anmocBs3p yacTeli MHOTOKJIETOYHOTO OpraHn3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpraHu3M Kak €IUHOE LEN0E.
I'omeocras.

Txanu pactenuit. Tunbl pacTUTENbHBIX TKaHeH: 00Opa3oBaTenbHasi, HIOKPOBHAs, MPOBOAAIIAS, OCHOBHAS, MEXaHUYECKasl.
OcoOeHHOCTH CTpOeHHUs, PYHKINN U pacMoOKEHUS TKaHEH B OpraHax pacTEeHHIl.



TkaHW XKUBOTHBIX W YEJIOBEKA. THIIBI XKMBOTHBIX TKAHEHW: DIUTENHUAIbHAS, COCAWHUTENbHAS, MBIIICYHAS, HEPBHAS.
OcobOeHHOCTH CTpOoeHHUS, PYHKIIMI U pacloyioKEHUsI TKaHEeW B OpraHax >KMBOTHBIX M Y€JIOBEKA.

Opransl. BereratuBHble U IreHEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX M YEJIOBEKA.
@yHKIIMY OPTraHOB U CUCTEM OPraHOB.

Onopa tena opranu3zMoB. Kapkac pacrenuii. CkeneTsl 0OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX KHUBOTHBIX. HapyxHbIi 1
BHYTpEeHHHH ckeneT. CTpOeHHE U TUIIBI COEAMHEHUS] KOCTEH.

JIBU>KEHHE OpraHu3MoB. JIBM)KEHHE OJHOKJIETOUHBIX OpPraHU3MOB: aMEOOUTHOE, KI'YTUKOBOE, pEeCHUYHOE. J[BI)KEeHHE
MHOTOKJIETOYHBIX PACTEHUN: TPOIIU3MbI U HACTUH. /|BUKEHUE MHOTOKJIETOUHBIX KMBOTHBIX U UEJIOBEKA: MBIIIECYHAs CUCTEMA.
Peduekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranm3moB. [lornomenue BOABI, YIVIEKHCIOIO ra3a M MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lluranme
KUBOTHBIX. BHYTPHUIOJIOCTHOE ¥ BHYTPUKJIETOUYHOE NUIIEBapeHHe. [luTaHue TMMO3BOHOYHBIX JKHBOTHBIX. OTaemnsl
[UILIEBAPUTENBHOIO TpakTa. [IumeBapurenpHbie xenesbl. [InieBapuTenbHas cucTtema 4ea0BeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. [Ipixanue >kuBoTHbIX. J{uddy3us ra3oB uepes moBepXHOCTH KiieTku. KoxHoe
npixaHue. JlprxarenbHas moBepXHOCTh. JKaOepHoe U JNE€rodyHoe napixaHue. J[pixaHue MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIFOIMOHHOE YCIIOKHEHHUE CTPOEHUS JETKUX MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHas cHcTeMa 4elloBeka. MexaHusm
BEHTWISALUU JETKUX Y ITUI U MIIEKOTUTAIOMMX. Perynsanuus npixanus. J{prxarenbHbie O0BEMBI.

TpaHcnopT BELIECTB Y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TPaHCIOPT BEIIECTB Y )KUBOTHBIX. KpoBeHOCHas
cucrema u €€ opranbl. KpoBeHOCHasl cucTemMa O3BOHOYHBIX )KMBOTHBIX M UesioBeka. Cepilie, KpOBEHOCHBIE COCYIBI U KPOBb.
Kpyru kpoBooOpaiiieHus. IBOIOLIUOHHBIE YCI0KHEHHS CTPOECHUS KPOBEHOCHON CHCTEMbI MIO3BOHOYHBIX KMBOTHBIX. PaboTa
cepra v €€ peryisuus.

Boienenue y opranu3sMoB. Beinenenue y pacteHuid. Boinenenue y kMBOTHbBIX. COKpaTUTENbHbIE Bakyosd. OpraHsl
BhIIeNIeHNsI. DUIIbTpaIUs, CEKpPEIus 1 00paTHOE BCAChIBAaHME KaK MEXaHU3MBbI PaOOTHI OpraHOB BhIJEICHHS. CBS3b MOJOCTH
TeJla C KPOBEHOCHOMW U BBIJIEIUTEIBbHON CUCTEMaMu. BeIiesieHre y MO3BOHOYHBIX KUBOTHBIX U uesioBeka. [louku. Ctpoenune n
¢dbyHkunonupoBanue Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3amura y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl 6akTepwii M MUCTHI MPOCTEUIINX. 3alIuTa y
MHOT'OKJIETOYHBIX pacTeHuid. Kytukyna. CpencrBa NacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABL.

3amuTa y MHOTOKJIETOUHBIX KMBOTHBIX. [[OKpOBBI M MX MPOM3BOJHBIE. 3alIUTa OpraHu3Ma ot Oonezner. UMMmyHHas
cuctema desioBeka. KiieTouHblit 1 ryMOpasIbHBIM UMMYHUTET. BpoKIEHHBIN 1 MPHUOOPETEHHBIN CrIeU(UIESCKUNA UMMYHHUTET.



Teopusa kioHanbHO-cesnekTHBHOrO uMmmyHurera (II. Dpmux, ®@. M. bepuer, C. Tonerasa). BocnaiurenbHble OTBETHI
opraHu3MoB. Posib BpOKAEHHOTO UMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxuMOCTh U peryIisiius y Opranu3mMoB. Pa3aqpakuMoCTh y OJHOKJIETOYHBIX OPTraHU3MOB. Takcucel. Pa3npaxxuMocTtsb
U PEryJsIus y pacTeHUui. POCTOBBIE BEIECTBA U UX 3HAUYCHHE.

HepBHasa cucrema u peduekropHass peryysiuus y >KUBOTHbBIX. HepBHas cuctema m €€ oTHIenbl. DBOJIOLHMOHHOE
YCIIO)KHEHHUE CTPOCHMSI HEPBHOW CHCTEMBI Y >KMBOTHBIX. OTAENBI TOJOBHOTO MO3Ta MO3BOHOYHBIX XKMBOTHBIX. Peduekc u
pedekTopHas 1yra. be3ycioBHbIE U YCIOBHBIE PEQIIEKCHI.

I'yMopasibHast peryisuus U 3HJIOKPUHHAs CUCTEMA JKMBOTHBIX M 4YesloBeKa. JKene3bl 3HIOKPHHHOM CHCTEMBI M HX
ropMoHsl. JleiicTBue ropMOHOB. B3anMOCBsI3b HEPBHOM M HIOKPUHHOI cucTeM. [ unoraiamo-runodusapHasi CuCTeMa.

JemoHCcTpauun

[Toptper: U. I1. I1aBnos.

Tabmumpsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHbIE BoAopocian», «bakrepum», «IIpocreiimuey,
«OpraHpl IBETKOBBIX pacTeHui», «CUCTEMBbI OPraHOB IMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOEHHE HACEKOMBIX)»,
«Txanu pactenuit», «KopHeBbie cuctembly, «CtpoeHue cteds», « CTpOeHHE JTUCTOBOM TMIACTUHKNY, « TKaHU KMBOTHBIXY,
«Ckener 4enoBeka», «llumeBapurenbHas cucrema», «KpoBeHOcHas cucrtema», «JlpixarenbHas cucrema», «HepBHas
cucreMa», «Koxa», «Mpliednas cucrema», «BplaenurensHas cUCTEMa», « JHAOKPUHHAs cucTteMan, « CTpOEHHE MBILILBD,
«Mmmynurer», «KumednonosnoctHeie», «Cxema MUTaHUs pacTeHui», « KpOBEHOCHBIE CHCTEMBI TO3BOHOUYHBIX KU BOTHBIXY,
«Ctpoenue ruipeb», «CTpoeHue miaHapun», « BHyTpeHHee CTpoeHHe JOXKIeBOro 4epBs», «HepBHas cuctema poidy», «HepBHas
cuctemMa Jarymku», «HepBHas cucrema mnpecmbikaronmxcs», «HepBHas cuctema nruny, «HepBHas cucrtema
MIeKonuTarmux», «HepBHas cucteMa yenoBekay, «Pediekcy.

ObopynoBaHHe: CBETOBOM MHUKPOCKOII, MUKpOMpENnapaTrbl OJHOKICTOYHBIX OPraHM3MOB, MHKpPOIpENnapaTbl TKaHEH,
PaKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBbIE K3EMIUISIPbl KOMHATHBIX pacTeHUH, repOapun pacTeHui
Pa3HbIX OTIEJOB, BIAXKHBIE IPEMapaThl >)KUBOTHBIX, CKEJIEThI O3BOHOYHBIX, KOJUIEKIIUU OECTIO3BOHOYHBIX )KUBOTHBIX, CKEJIET
4eJioBeKa, 000pylIOBaHKE ISl IEMOHCTpAIlMM MOYBEHHOI'O W BO3YIIHOIO MUTAHUS PACTEHHM, pacuIeIIeHHUs Kpaxmasa U
0enkoB noj AelicTBUEM (PEpMEHTOB, 000pYyI0BAaHHUE JIJIsl IEMOHCTPAIIMH ONBITOB M0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHX,
MEXaHU3Ma JIbIXaTeJIbHbIX JBUKEHUI, MOJIESIU TOJIOBHOTO MO3Ta Pa3IuYHbIX )KHBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUII.

JlabopaTopHas padora «3ydyeHre TKaHE KUBOTHBIX).



JlaGopaTtopnas pa6ora «3yueHre opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pa3dMHoO:KeHHEe ¥ pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrojioe (BKIJIIOUas BEr€TaTMBHOE) U MOJI0BOE. BHbl 0€ciosioro pa3sMHOKEHUS:
MOYKOBaHUE, CIIOPYJISIMS, PparMeHTaus, KIOHUPOBAHHUE.

[TonoBoe pazmuoxenue. IlonoBeie KieTkH, uiau rametsl. Meito3. Ctaguu meio3a. [loBegeHne xpomMocoM B MeHo3e.
Kpoccunrosep. buosorndecknii cMbICII MEH03a U TIOJIOBOTO npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe pazpurtue. ['amerorenes y ;kuBoTHBIX. [1os1oBbIE sxene3b1. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KIETOK.
CnepMmarorenes u oorese3. CTpoeHHE MOJOBBIX KJIETOK.

Ono0TBOpeHHE M AMOPHOHAIBHOE PAa3BUTHE >KUBOTHBIX. (CIOCOOBI OIJIOJOTBOPEHHUS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHUOJIOTHs — HayKa O pa3BUTUU OPraHu3MoB. Mopghozcenes —
00HA U3 21a8HbIX NPobaem smbpuonoeuu. Konyenyus mopgocenos u mooenu mopghozenesa. Ctaaun SMOpHOTeHe3a KUBOTHBIX
(Ha mpumepe nsarymku). Jpobnenue. Tunsl apodnenus. Jemepmunuposarnnoe u HedepmMuHuposanHoe opooaenue. bracmyna,
munwvl O1acmyn. OCoOOEHHOCTH APOOJIEHUS MJIEKOMUTAIOIIMX. 3apO/bIIIeBble JUCTKU (racTpyssiuus). 3aKiajka OpraHoB U
TKaHEel W3 3apoAbILIEBbIX JIMCTKOB. B3auMHOE BIIMSHME YacTel pa3BHBAIOLIErocs 3apojbliiia (3IMOpHUOHANbHAS WHIYKLIHS).
3akiajKa rnjaaHa CTPOCHMsI )KMBOTHOT'O KaK pe3ysbTaT HepapXUUEeCKUX B3aUMOJICHCTBUI ITeHOoB. BiusHue Ha sMOpHoHanbHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOLIEH CPEIbl.

Poct u pa3zButue xxuBoTHbIX. [locTaMOpronanbHbIN iepuo. IIpsimoe u Henpsimoe pazsutue. Pazputue ¢ Metamopdo3om
y O€CMO3BOHOYHBIX W TO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3Ha4YeHHE MPSMOrO M HENPSAMOro pPAa3BUTUS, HX
pacnpocTpaHeHue B mpupojie. Tumbl pocTa >KUBOTHBIX. DaKTOPbl PEryNALMM POCTa XUBOTHBIX M uenoBeka. Craguu
MOCTAIMOPUOHAIBHOTO Pa3BUTUSL Yy JKMBOTHBIX M uesnoBeka. llepuoabl oHTOreHesa dvenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOTUYECKUE MPOTIECCHI.

Pa3smHoxxenue u pazButue pacreHuid. ['ametoput u crnopodur. Meiio3 B KU3HEHHOM LMKJIE pacTeHuil. OOpa3oBaHue
Criop B mpoiecce menosa. ['amerorene3 y pacreHuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHu3MoB. J[BOHHOE
OILJIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHHil. O0pa3oBaHUEe U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeryJIsILiMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JemMmoHCcTpanumn

[Toptpetsr: C. I'. HaBamun, X. [IIneman.



Tabmuubr u  cxembl: «BeretaTuBHOE pa3sMHOXKEHHE», «Tumbl Oecnosioro pasMHOXKEHUs», «Pa3MHOXeHue
XJIaMUIOMOHaAbD», «Pa3zMHOXKeHHE O3BrieHb», «Pa3MHOXkeHHe ruape», «Meio3», «XpoMocomel», «l'aMeToreHesy,
«CTtpoeHue SMUEKIETKN U criepMaTo3onia», «OCHOBHBIE CTaiMM OHTOTreHe3a», «IIpsMoe u HenpsiMoe pa3Butue», «Pazpurtue
MaucKoro xyka», «Pasputue capanum», «Pa3zButme mArymkwn», «/[BOMHOE OIUIOJOTBOPEHME Yy IBETKOBBIX PACTCHUI,
«CTpoeHHEe CeMSH OAHOJOJIBHBIX M JIBYAOJBHBIX PAacTeHUI», «KU3HEHHBIA LUK MOPCKOW KamycTbD», «KU3HEHHBIA LUK
MXa», « KU3HEHHBIN HHUKJI TAOPOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD).

ObopynoBaHHE: CBETOBOM MMKPOCKOIN, MHUKpPOIpENapaThl SHIEKIETOK U CIEepMaTo30Ma0B, Mojenb «L{ukn pa3Burtus
JSATYIIKA.

JlaGopaTopHasi padora «/3yueHne CTpOEHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIpenaparax».

IIpakTHyeckasi padbora «BbISIBICHHE TPU3HAKOB CXOACTBA 3aPOIBIIIEH TO3BOHOYHBIX KUBOTHBIX).

JladoparopHasi padoTa «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKAa 0 HACJEACTBEHHOCTH M H3MEHYMBOCTH OPraHM3MOB

Hcropust craHoBNeHUsT U pa3BUTUSI TEHETHKW Kak Hayku. PabGotel I'. Mengens, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX YUE€HBIX B pa3BuTuu renetuku. Padorel H. K. Konwsnosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKUE IOHATHS W CHMBOJIBI. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUIEJIBHBIE T'€HBI, aJbTEPHATHBHBIC
NPU3HAKU, TOMUHAHTHBIN U PEIIeCCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTasl TUHUS, THOPUIbI, TEHOTHII, (DEHOTHII.
OCHOBHBIE METO/Ibl TEHETUKH: TUOPHUIOTOTHUECKUH, ITUTOJIOTUYECKHI, MOJIEKYJISIPHO-T€HETUYECKU .

JlemoHcTpanumn

[Toptpetsr: I'. Menaens, I'. ne ®pu3s, T. Mopran, H. K. Konsios, H. 1. BaBunos, A. H. benozepckui, I'. JI. Kapneuenko,
10. A. ®ununuenxo, H. B. Tumodees-PecoBckutii.

TaOmuips! u cxeMbl: «MeTobI TeHETUKIY, «CXEMbI CKpELTUBAaHUS.

JlaGopaTopHasi padora «Ipo3oduia kak 00bEKT TeHETUYECKUX UCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenBanue. [lepBoiii 3akoH MeHaenss — 3aKOH €AMHOO0Opa3usi THOPUIOB TEPBOTO IMOKOJICHUS.
[IpaBuno nomuHupoBaHusa. Btopon 3akoH MeHzaenss — 3aKOH pPaCIICIUICHUs IPU3HAKOB. LlATONIOrMYecKkne OCHOBBI
MOHOTHOPHIHOTO CKpeIlMBaHus. [ umoTe3a 4ucToThl raMer.



AHanmsupyomee ckpemusanne. [IpoMexXyTOuHbIN XapakTep HaciienoBaHus. Pacuierienre nprus3sHakoB IPU HEMTOJIHOM
JOMUHHPOBAaHUH.

HuruOpuaHoe ckpemmuBaHue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHUCHUMOTO HACJEAOBAHHS IPU3HAKOB.
[{uTonornyeckrue OCHOBBI JUTHOPUIAHOTO CKPEIIIUBAHMUS.

CueruieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CriernieHHOe HacieJ0BaHUE T€HOB, HapYIICHHUE CIICTUICHUS
MEXK]ly TeHaMU. XPOMOCOMHAasl TEOPUS HACIEACTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIN MEXaHU3M OINPEIEIICHUS M0JIa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U
reTeporaMeTHBIN NoJ1. ['eHeTnueckas CTpyKTypa IOJ0BbIX XpOMOCOM. HaciienoBanre npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

l'enotun kak menoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JEWCTBHE T'eHA. MHOXECTBEHHBIN aJJIEIU3M.
B3aumopeiictBrue HeamenbHbIX TeHOB. KoMIuiemeHTapHOCTh. Dnucrtas. [lonumepust.

['eHeTnyeckuit KOHTPOJIb PA3BUTHUS PACTEHUH, ’KUBOTHBIX U YEJIOBEKA, a TAKKE (DU3UOJIOTMUECKUX MPOIECCOB, TOBEACHUS
Y KOTHUTUBHBIX (QyHKIMMA. ['eHeTHUecKne MeXxaH3Mbl CUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — Mapa3suT» U
«XO3SIMH — MHKpPOOHMOMY». ['€HeTHYeCKHe acheKThl KOHTPOJS W U3MEHEHHUs HACIEJCTBEHHON WH(OOpPMAIMU B MOKOJCHHSIX
KJIETOK U OPraHU3MOB.

JlemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuupbr u cxembl: «llepBwiii u BTOpoW 3akoHbl Mengens», «Tperuir 3akoH MeHnens», «AHAIM3UPYIOIIEE
ckpeuiuBanuey, «Hemnonnoe noMuHupoBanuey, «CLEINIEHHOE HAaclleJOBaHUE NPU3HAKOB y Ip030puibl», «I'eHeTuKa mnomnay,
«Kapuotun ugenosekay, «Kapuotun apozoduinsiy, «Kapuotun ntuis», « MHOKECTBEHHBIN ajienu3my, «B3anMoaencTBue
TEHOBY.

O6opynoBanue: MOJENIb JUIsl TEMOHCTPAIIMK 3aKOHOB €IMHOOOpa3us TMOPUOB MEPBOrO MOKOJICHHUS W PACIICTUICHUS
MPU3HAKOB, MOJENb ISl JEMOHCTpPALlMM 3aKOHA HE3aBUCUMOIO HACJIEJAOBAaHHS IPHU3HAKOB, MOJEIb ISl JIEMOHCTpPALUU
CLEIUICHHOTO HACJIE0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoMpenapart: «Jpo3zodunar.

IIpakTuyeckas padora «3ydyeHue pe3yapbTaToB MOHOTHOPUIHOTO CKPEUIUBAHUS Y IPO30(DUIIBI».

IIpakTuyeckas padora «l3ydueHue pe3yabTaTOB AUTUOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHUBOCTH

BsaumoneiictBue renotuna u cpenbl npu dopmupoBanuu penotuna. M3menunBocTh mpuszHakoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIEC MPU3HAKU. BUIbI "3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJIEACTBEHHAS.



Monudukanmontas n3MeHIMBOCTh. PoJb cpezipl B popMupoBannn MoauUKaMoOHHON n3MeHuYnBocTH. Hopma peakuuu
npu3Haka. BapuannonHsslil psn v BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(PUKaIMOHHON H3MEHYUBOCTH.

I'enoTnMyeckass N3MEHYNBOCTh. CBOKMCTBA '€HOTUIIMYECKON M3MEHUYMBOCTH. BUIbl T€HOTUNIMYECKON M3MEHYUBOCTHU:
KOMOWHATUBHAsI, MyTallMOHHASI.

KoMOunatuBHass W3MEHYMBOCTh. Meil03 M TOJMOBOW MPOIECC — OCHOBA KOMOWHATUBHOM HW3MEHYUBOCTH. Poiib
KOMOWHATUBHOW M3MEHUYHUBOCTHU B CO3/IaHUU T€HETUYECKOT0 pa3HOOOpa3us B MpEeIax OJHOIO BHIA.

MyTanMoHHass U3BMEHYUBOCTh. BUabl MyTaluii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTAaHHBIE U UHAYLIMPOBAHHBIC
MyTaluu. SaepHble U OHUTOILIa3MaThyeckue MyTtanud. COMaTHYECKHE W TMOJOBble MyTaluu. [IpuymHbBI BO3HHMKHOBEHUS
MyTauuii. MyTareHsl 1 X BIMSIHUE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO ITPOLECCA. 3aKOH TOMOJIOTHYECKUX PAI0OB
B HacyienctBeHHOM n3menunBoctu (H.M. BaBuiioB). BHesnepHas u3MeHUUBOCTh U HACIEACTBEHHOCTb.

Onuzenemuxa u dNUSEHOMUKA, POJib dNUSEHEMUYECKUX (aKmopos 8 HACIe008aHUU U USMEHYUBOCMU (eHOMUNUYEeCKUX
NPU3HAKO8 VY OP2AHUZMOB.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pu3, B. Uoranucen, H. 1. BaBuios.

Tabnuupl n cxeMbl: «Buasl ”3MEHUMBOCTIY, «MoaupuKalMoHHass U3MEHUYUBOCTHY, «KOMOMHATUBHAA N3MEHUYHUBOCTHY,
«Meiio3y, «OmnomoTBopeHney, «I 'eHeTndecKkrue 3a00JIeBaHUs YeIoBeKay, « Buasl MyTamming.

O6opynoBaHue: >XKMBbIE W TepOapHbIe JK3eMIUIAPhl KOMHATHBIX pacTeHUU, pUCYHKH ((doTorpaduu) >KHBOTHBIX C
Pa3JIMYHBIMHA BUAAMU U3MEHYUBOCTH.

JlaGopaTtopnass padora «MccrnenoBaHue 3aKOHOMEPHOCTEM Moau(UKaIMOHHONW uU3MeHYMBOCTU. [locTpoeHue
BapUALIMOHHOTO PsAJla U BApUALIMOHHOM KPUBOW.

IIpakTuyeckas padora «MyTtamu y 1po30(¢uisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnka 4yen0Bexka

Kapuornn uenoBeka. MexayHapoaHas MmporpaMma HCCIEAOBaHUS I€HOMa 4YesnoBeKa. MeTonpl M3ydeHHUs T€HETUKU
YeJIOBEeKa: TEeHEaJOrM4yeckui, OJM3HEIOBbIA, UUTOTCHETUYECKHUM, TMOMYyJISIMOHHO-CTATUCTUYECKUNA, MOJIEKYJISPHO-
reHeTndeckuii. COBpEMEHHOE OINPEEICHUE T€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHNUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomombio [1I[P-ananu3a. HacnenctBennrie 3a00neBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIe3HH YenloBeKa. boye3snu ¢
HACJIEJICTBEHHOM MPEAPACIOI0KEHHOCTHI0. 3HAUEHUE MEAUIIMHCKON T€HETHKHU B MTPEAOTBPALIEHUH U JICUEHUN F€HETUYECKUX



3a00eBaHU YeoBeka. MeauKo-TeHETHIeCKOe KOHCYNbTHpoBaHue. CTBOJIOBBIC KIETKHU. [[OHATHE «T€HETHUECKOTO TPy3ay.
DTHYECKHE aCTIEKTHI UCCIEA0BAaHUM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOphbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3NUECKOMY M XUMHUUYECKOMY 3arps3HEHUIO
OKpyXaruien cpenpl. ['eHeTnueckas mpeIpacnoyio)KeHHOCTh YEJIOBEKA K MAaTOJIOTUSIM.

JdemoHcTpauumn

Tabnuiel 1 cxembl: «Kapuotun yenoBeka», «MeToabl U3yYEHUs] TEHETUKHU 4YelloBeKay, «l eHeTndyeckue 3a00JieBaHUs
YEJIOBEKa.

IIpakTuyeckas padora «CocTaBiieHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cennekuust OpranusMosB

JloMecTukanuss W CEJIEKIMSA. 3apOoXICHHE CcelleKuuu W jnoMmectukannu. Yuenne H. WM. BaBunoBa o IleHtpax
MIPOUCXOXKICHHUSI 1 MHOT000pa3usi KyIbTyPHBIX pacTeHUM. PoJib ceeKIuu B co3JaHUU COPTOB PACTEHUI U MOPOJI )KUBOTHBIX.
Copr, nopoja, mramMM. 3aKOH TOMOJIOTHYECKUX PSA0B B HacleACTBEeHHON n3MeHunBocTy H. . BaBuiioBa, ero 3HaueHue s
CEJICKIIMOHHOM paboTHI.

Metoabl ceneKuMOHHONW paboThl. MICKyCCTBEHHBIM OTOOP: MacCOBBIM W WHIUBUAYAIbHBIA. DTalbl KOMOWHAIIMOHHOM
cenekiuu. McnpiTanue npou3BoguTeNaeH Mo moToMcTBy. OTOOp MO T€HOTUNY C MOMOIIBIO OLICHKH (PEHOTHIA MOTOMCTBA U
0oTOOp 10 TeHOTHUITY ¢ TToMoIsI0 aHanu3a JIHK.

HckyccTBeHHBINM MyTareHes3 Kak MeTO]1 CEJIEKITMOHHON paboThl. PaguanimoHHbIA M XUMUYECKUM MyTareHe3 Kak MCTOUHUK
MyTalluil y KyJIbTypHBIX (POpM OpraHu3MoB. Mcroap30BaHne TEHOMHOTO PEAaKTUPOBAHUS U METOA0B pekomMOuHaHTHBIX JTHK
JUIS1 IOJTYYEHUSI ICXOAHOTO MaTepralia i CEJNIEKIUU.

[Tonyuenne mnonumioni0oB. BHyTpuBHIOBas ruOpuan3anus. BIW3KOPOJACTBEHHOE CKpEIIMBAHHWE, WM WHOPHUIWHT.
HeponctBenHoe ckpemnuBanve, wid ayTOpuawHTr. ['erepo3uc u ero mpuurHbl. Mcmonap30BaHHe TeTepo3nca B CEIICKIUH.
Otrnanéunas ruOpuam3anus. [IpeomgoneHue Oecruiogus MEXBHIOBBIX THOPHUIOB. JIOCTMIKGHHMS CEIICKIIMM PACTCHUU U
WKUBOTHBIX. «3€1€HAsL PeBOIIOYULY.

CoxpaHeHre U U3y4eHUE T'eHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M UX JUKUX POAUYEH JIsI CO3JaHMSI HOBBIX
COPTOB U THOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue, coxpaumeHue u ynpasieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBLCA0BBIX HCUBOMHBIX 8 YEJISX VIVYULEHUS CYULeCMBYIOWUX U CO30AHUSL HOBBIX NOPOO, TUHULL U
KpOCCO8, 8 MOM YUCIE C NPUMEHEHUEM COBPEMEHHBIX MemO008 HAYUHbIX UCCIe008aHULL, Nepedosblx Udeli U NepCcneKmuBHblX
MexXHON02UL.



JemMoHCTpauuu

IToptpetsl: H. . BaBunos, U. B. Muuypus, I'. [[. Kapneuenxo, I1. I1. JIykesinenko, b. JI. Actaypos, H. bopnoyr, . K.
benses.

Tabmuupbl U cxembl: «L{eHTpBI MPOUCXOKACHHUS U MHOrooOpasus KyJbTYPHBIX PACTEHHI», «3aKOH IOMOJIOTHYECKHX
PSIOB B HACJIEICTBEHHOW U3MEHUMBOCTHY, «MeToibl cenekuuny, «OTnanéHnas ruopuansanusy, «MyTtarenes».

JlaboparopHasi padora «/3ydeHue cCOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlabGopaTopHas padora «/3ydyeHre METO0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «lIpuBUBKa pacTeHUIN.

Ikckypeust «OCHOBHBIE METOJBI M JIOCTH)KEHHS! CEJIEKIUMU PACTEHHW W KMBOTHBIX (HA CEJIEKIHMOHHYIO CTaHIUIO,
IJIEMEHHYIO (hepMy, COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO35MCTBO, B JaOOpPaTOpPUIO arpOyHUBEPCUTETA WM
HAy4yHOTO LIEHTPa)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, HCIOJIb3yeMble B OHOTEXHOJOIMHM, — KIETOUYHbIE W TKAaHEBBIE KYyJbTYpbl, MHUKPOOPTaHU3MBI, HX
XapaKkTepucTHKa. TpaaulMOHHAs OMOTEXHOJOTHA: XJIeOOMeUeHue, MOTYyYEeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJIEIIHE.
Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHKPOOMOJIOTMYECKMX TexHoJorui. IIpomsBojacTtBo Oenka, aMUHOKUCIOT U
BUTaMUHOB.

Co3aHre TEXHOJIOTMI M WHCTPYMEHTOB IIEJICHANPABICHHOIO HM3MEHEHUS M KOHCTPYMPOBAHUS I'€HOMOB C LEJBIO
MOJIyYeHHUS] OPraHU3MOB U X KOMIIOHEHTOB, COJIEPXKAIINX HE BCTpEYAOUIMECs B TPUPOe OMOCUHTETUYECKUE Ty TH.

Knerounass mnxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUid W >KMBOTHbIX. KpmobOanku. Comaruueckas
rudopuan3anus M coMaTH4YecKuil »MOpuorene3. lcmonp3oBaHWe TaljiOMJAOB B CEJICKIMU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHANbHbIX anmumen 6 meouyure. VICKycCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTpPYKIMSA SMUEKIETOK M KIOHUPOBAaHHUE >KMBOTHBIX. MeETOJ TpaHCIUIAaHTAlUHA sEp KIETOK.
Texnonozuu 0300posieHus, KyIbmusUpo8aHus U MUKPOKIOHATIbHO20 PASMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMOCOMHasi U TeHHas WHKeHepus. VICKyCCTBEHHBI CHHTE3 IeHa U KOHCTpyupoBaHue pekomOuHaHTHbIX JIHK.
Cosz0anue mpanczenHvlx opeanHu3mos. JJoCTHKEHNs U TEPCIEKTUBBI XPOMOCOMHOM M TEHHOW MH)KEHEPUU. DKOJIOTHYECKUE U
ATUYECKHE MPOOIEMbI T€HHOW WHKEHEPHUH.

Memuuunckue O6morexHosnoruu. IlocrreHomuas mudposas meaununa. [IIP-auarnoctuka. MetaGonomMHbIl aHamu3,
TCHOLICHTPUYECKUN aHAJIU3 IIPOTEOMA YeJIOBEKa ISl OLIEHKH COCTOSIHUS €ro 310pOBbs. MCIOIb30BaHNE CTBOJIOBBIX KIIETOK.



Taprernast tepanusi paka. 3D-Oumommkenepust sl pa3paboTku (yHIaMEHTaJIbHBIX OCHOB MEIWLMHCKUX TEXHOJOTHUH,
CO3/IaHUsI KOMIUIEKCHBIX TKaHEeH cOYeTaHMEM TEXHOJIOTUHM TPEXMEPHOT0 OMONPUHTHUHTA U cKadPoIAUHTA ISl pelieHus 3a1ad
NEPCOHATU3UPOBAHHON MEAUIIUHBI.

Coznmanne BEKTOPHBIX BakKIMH C IENbl0 oOecredeHnss KOMOMHMPOBAHHOW 3amuThl OT Bo3Oymuteneir OPBU,
YCTaHOBJICHHE MOJIEKYJISIPHBIX MeXxaHU3MOB ¢yHkImonnpoBanus PHK-conepskamux BupycoB, BBI3BIBAIOIINX 0CO00 OMAacHbIC
3a00JIeBaHMs YeIIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

TaOmuips! u cxeMmsl: «lcnonp30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIEHHOM IPOU3BOJICTBEY, «KiIeToOuHas HHXKEHEPUS»,
«I'eHHass MHKEHEPUS».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llosydeHre MOJTOYHOKUCIBIX IPOTYKTOBY.

IkcKkypenst «buorexHonmoruss — BakHeWIIas NPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJIOIMYECKOEe
MIPOU3BOJICTBO)».



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 110 BUOJIOT'MU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYaIOIIMMKCS MPOrpaMM CPETHEro OOIero
00pa3oBaHUsl: JIMYHOCTHbBIC, METAMPEIMETHBIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUSI MIPOTPaMMbl MO OMOJIOTHH BBIJEICHBI CIAEAYIONIUE COCTABIISIIONINE:
OCO3HaHHUE 00YUYaIOIUMHUCS POCCUICKOM rpaXkIaHCKOM UIEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEJICIICHUIO, Haauyue mMomusayuu K OOyYEHUIO OUOJIOTHU, yeleHanpasieHHoe paszeumiue BHYTPEHHUX YOeKIeHUMN
JUYHOCTU HA OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUUECKUX TPAIUIIMI pa3BUTHUS OMOJIOTMYECKOTO 3HAHUSI, 20MOBHOCHIb U
cnocoonocms  O0YYaIOIUXCS PYKOBOJACTBOBAThCS B CBOEH JIEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMH —yCTaHOBKaMH,
MPUCYIIUMU CUCTEME OHOJOTMYECKOrOo OOpa3OBaAHMS, HAIUYUe NPABOCO3HAHUSA DKOJIOTUYECKON KYJIbTYpbl, cnOCOOHOCMU
cmagums UEIIA U CTPOUTD KU3HCHHBIE TUIaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTUN JOCTHTAIOTCS B €IUHCTBE Y4E€OHOW M BOCIIMTATEIHLHON
JNEATEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU COLUHOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMH B OOIIECTBE MPaBWJIAMU U HOpPMaMHU TMOBEICHUS U CIIOCOOCTBYIOT IMpolieccam
CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CaMOPA3BUTHs, PA3BUTUS BHYTPEHHEN MO3UIMU JIMYHOCTH, HATPUOTU3MA U YBAXKEHHUS K
3aKOHY U TPABOMOPAJNIKY, YEJOBEKY TpyJa M CTAPIIEMY IOKOJEHHUIO, B3aMMHOTO YBAXEHHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HACJEOUI0 U TPAAULMAM MHOTOHAaMOHAIbHOro Hapona Poccuiickon denepanuu, Npupoae U OKPYyKarLIEH
cpene.

JIngyHOCTHBIE PE3yNbTaThl OCBOEHHUS YUeOHOTo npeaMeTa «bruonorus» TOmKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromnuxcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEHN MO3UIIMEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPHECHTAIIHH,
MO3UTHUBHBIX BHYTPEHHHUX YOEKIEHUN, COOTBETCTBYIOIINUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACITUPEHHE
YKU3HEHHOTO OMBITA U OMbITA JEATEILHOCTH B IIPOLIECCE PEATU3AIMU OCHOBHBIX HAIIPABJICHU BOCHUTATEIILHOMN 1€ TEbHOCTH,
B TOM YHUCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:



c(hOpPMUPOBAHHOCTh TPAXKTAHCKON TMO3UIMHA OO0YYAIONMIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOTO HWIEHA POCCHUUCKOTO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATENIBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M
MMO3HABATEbHBIX 3a]1a4, BHIIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEESATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

yMEHUE YYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBHS JIIOJEH C Pa3HbIMU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIUATIBHBIM TOJIOKEHHUEM;

TOTOBHOCTH K COTPYJIHHUYECTBY B IIPOIIECCE COBMECTHOIO BHITTOJTHEHUS YUE€OHBIX, TO3HABATEIbHBIX U UCCIIEA0BATEIBCKUX
3a/1a4, YBAXXUTEJIHHOIO OTHOIIEHUS K MHEHHUIO OINIOHEHTOB IMpPU OOCYXIEHHUU CIIOPHBIX BOIPOCOB OHOJOTHUECKOTO
COIEPKaHUS;

FOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKTAHCKOW UIACHTUYHOCTH, MATPUOTU3MA, YBAXKCHHUS K CBOEMY Hapoj]y, 4yBCTBa
OTBETCTBEHHOCTHU niepesa PoauHONM, ropaoCcTH 3a CBOM Kpail, CBOIO POoNIMHY, CBOM A3bIK M KYJBTYPY, IPOLIJIOE U HACTOSIIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEAUIO U NaMSITHUKAM IPUPO/IbI, TOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OWOJIOTHMU, TTOHUMAHUS 3HAYCHUS
OMOJIOTHH B MTO3HAHUHU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoe:xx1€HHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €0 CY/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTENSAM, CO3JaHHI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUS IEHHOCTEH
CEMENHOM )KM3HU B COOTBETCTBUU C TPAIUIUsAMU HapoioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOIO0 M TEXHMUYECKOTO TBOPUYECTBA, CIOPTA, TPyAa,
OOIIECTBEHHBIX OTHOIIICHHIA;

MMOHMMAaHUE YMOIMOHATBLHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMIICHHE MPOSABISATh KAU€CTBA TBOPUYECKOW JTUYHOCTH;

5) pu3nyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS K SIMOIHMOHAJIBLHOIO 0JIarONMOJIyYns:

MMOHMMAaHUE U peau3aius 3J0pOBOro U 0€30MacHOro 00pasza >KU3HU (3I0POBOE MUTAHUE, COOJIOICHUE TUTUEHUUECKUX
MpaBuiI U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3710POBBIO;

MOHUMAaHUE [IEHHOCTH MTPaBUJI UHANBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MACHOTO MOBEJICHUS B CUTYAIIMSIX, YTPOKAIOITUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAHUE MOCIEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOJCHUS aIKOT OIS, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTEPCTBA, TPYA0IIO0UE;

TOTOBHOCTH K aKTUBHOM JIEATEIbHOCTH TEXHOJIOTUUECKON U COIMAIbHOM HAMIPaBICHHOCTH, CIOCOOHOCTh HHUITMUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJIHIThH TAKYIO A€ TEILHOCTD;

HMHTEpEC K pazuyHbIM cepam mpodhecCUOHATIBHON NIeITeIbHOCTH, YMEHUE COBEPINATh OCO3HAHHBINA BBIOOP OyyIieit
npodeccuu U peain30BbIBATh COOCTBEHHBIC JKU3HCHHBIC TJIAHBL;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHUIO HA TIPOTSHKEHUN BCEH KU3HH,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH 11€J1eCO00pa3HOe OTHOIICHHE K MTPUPOJIe KaK UICTOUYHHKY KM3HHM Ha 3eMiie, OCHOBE €€ CYIIIeCTBOBAHNS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KyJIbTYpbl: MPUOOPETEHHE ONbITa IUIAHUPOBAHUS TOCTYNKOB W OILEHKH HX
BO3MOYKHBIX IOCIIEICTBUN [T OKPYKAIOIIEH CPEBI;

OCO3HaHME TI00aTFHOTO XapaKTepa FIKOJIOTHIECKUX MPOOJIeM U TTyTeH UX PEIICHMUS;



CIIOCOOHOCTh HMCITIOJIB30BaTh MpPUOOpETaeMble MPU W3YYCHUH OWOJOTHH 3HAHWUS U YMEHHUS MpPU pEUICHHH MpodiieMm,
CBSI3aHHBIX C palMOHAJIBHBIM IPHUPOAONOJIB30BaHUEM (COONIOCHNE MpaBWJl MOBEIACHUS B IPHUPOJE, HAIPaBICHHBIX Ha
COXpPAaHEHUE PABHOBECHUS B SKOCUCTEMAX, OXpaHy BUJIOB, 3KOCUCTEM, OHOCPEPHI);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIMX BPEH OKPYXKAIOIIEH INPUPOAHOW Cpene, YMEHHME IPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE MTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIMYME DPA3BUTOIO JKOJIOTMYECKOTO MBIIUICHMS, 3KOJOTUYECKOW KYJIBTYPBI, OIBITA ACATEIBHOCTU DKOJOTHYECKON
HaIIPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCS WMH B I103HABaTEIbHOW, KOMMYHHMKAaTMBHOM M COLMAJIBHON IPAKTHKE,
TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKOMN AECATEIbHOCTH HKOJIOTUUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'O NTO3HAHUA:

c(hOPMHUPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U OOIIECTBEHHOM
IPAKTUKU, OCHOBAHHOI'O Ha JIMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE A3BIKOBOW U YMTATEIIBCKOU KYJIBTYPBI KaK CPEICTBA B3aUMOJCUCTBUS MEXIY JIIOJAbMU U MIO3HAHUS
MUpa;

MOHUMaHUE chelu(puKr OHOJOTUM KaK HAyKd, OCO3HAHMUS €€ poid B (POPMHUPOBAHMU PALUOHATBHOTO HAYYHOIO
MBIIUIEHUS, CO3/IaHUU LIETTOCTHOTO MPEACTaBICHUS 00 OKpYKarOLIEM MUPE KaK O €IMHCTBE MPUPO/IbI, YeJIOBEKa U OOIIECTBA,
B [IO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIEHUH MPOOJIeM COXpaHEHHUsI IPUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALUU: OOECHEeYeHHsT HOBOI'O YPOBHSI pa3BUTHUS
MEJUIMHBI, CO3JaHIE EPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX peliaTh peCypCHbIE MPOOJIEMbI Pa3BUTHSI YEIOBEUECTBA,
MOMCKa MyTEeH BBIXOJA M3 TIOOATBHBIX AKOJOTMYECKUX MPOOJEeM M OOEecnedyeHHs Mepexojia K yCTOMYMBOMY Pa3BUTHIO,
palMOHAIIBHOMY MCIOJIb30BaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHMOJOTMYECKUX 3HAHWUN B LEJISAX MOBBIIIEHHS OOLIEH KyIbTYypbl, €CTECTBEHHO-
Hay4YHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAIBLHON TPaMOTHOCTH 00y4aronuxcsi, GOpMUPYyEeMON TIPU U3YICHHUH
OnoJorny;

NOHUMaHUE CYIIHOCTH METOJIOB IMO3HAHMS, HCIOJb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCHOJb30BaTh
MoJTydyaeMble 3HaHU 171 aHAJIM3a U OOBSICHEHUS SBJICHUM OKPY’KaIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUE
7enaTh 000CHOBaHHbBIC 3aKIIOYEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUINXCS JaHHBIX C LENbIO MOyUYeHHUsI TOCTOBEPHBIX
BBIBO/JIOB;



CIOCOOHOCTh CAMOCTOATEIBHO MCIIOIB30BaTh OMOJOTHYECKUE 3HAHUS JJISl PEUICHHs TPOOJIeM B pealbHbBIX )KU3HEHHBIX
CUTYaIIUSIX;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBJISITH MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeSATENbHOCTh UHJIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY OOPa30BaHMUIO W CaMOOOpa30BaHUIO, K aKTUBHOMY IMOJIYYEHHUIO HOBBIX
3HaHUU TI0 OMOJIOTUU B COOTBETCTBHUHU C )KM3HEHHBIMU TTOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS yU4eOHOTO npeamera «buonorusy BKIIIOYAIOT: 3HaYUMBIE JJIs1 POPMUPOBAHUS
MHUPOBO33pEHUS  OOYYAIOIMXCS MEXKIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOUIeHAYyYHbIE TOHSATHS, OTpa)karouue
[[EJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U CTIEIU(PUKY METOI0B TTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, SIBJICHHE, MPOIIECC, CUCTEMA, HAYIHBIA (PaKT, MPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHs, NCCIIEIOBAHNUE,
HAOJIOICHWEe, M3MEpEeHHe, OHKCIEpUMEHT W JApYyrue); yHHUBEpcalbHble Yy4yeOHble JeicTBUs  (TIO3HABaTENIBHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), obOecrieunBaronye (popmupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH M COIMATBHOU
KOMIETEHIIMK  OOYYalomuXCsl;  CIIOCOOHOCTh  OOYYaloOIIUXCSl  WCIOJIb30BaTh  OCBOEHHBIC  MEXKIWCIUIUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCATbHbIC yueOHbIE ICWCTBUS B TO3HABATEIBHOMN M COI[MAIBHOM MPAKTHKE.

B pesynbrare usyuenus OMOJIOTUN HAa YPOBHE CpPEIHET0 001Iero oopa3zoBanus y ooyuatomierocst 0yayT copMUpPOBaHBI
MO3HABATENIbHbIE YHUBEPCAIbHbIC yueOHbIE JEUCTBUS, KOMMYHUKATUBHBIC YHUBEpPCAJIbHbIE Yy4eOHbIE JCHCTBUS,
PETYJISTUBHBIC YHUBEPCAJIbHBIE YUeOHBIC EHCTBUS, COBMECTHAS JEATEILHOCTD.

MeTtanpeameTHbIe pe3yabTaThl OCBOSHHS MPOTPaAMMBI CPETHETO OOIIeT0 00pa30BaHusl JOKHBI OTPaXKaTh:

OByaieHHe YHUBEPCAJBLHBIMU YU€OHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTEIIbHO ()OPMYITHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

MCTIOJB30BaTh MMPU OCBOCHUN 3HAHUH MPUEMBI IOTHYECKOTO MBIIIUICHHS (aHATN3a, CHHTE3a, CPAaBHEHUS, KJIaCCU(UKAIINY,
0000111eHHsT), PACKPBIBaTh CMBICI OMOJOTUYECKUX MOHATUH (BBIICIATh UX XapaKTEepHbIC MPU3HAKHU, YCTAHABIIMBATH CBSI3H C
JIPYTUMU TOHITUSIMU);



ONPEACISATh LENN JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HMX JOCTHKEHUSA, COOTHOCHUTH PE3YJIbTAThI
NEATEIBHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MTOHATHUS ISl 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOW MPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, JECIYKTUBHBIC, 10 aHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH M
MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYIHPOBATH BHIBOABI M 3aKIIOUCHHUS,

IIPUMEHATh CXEMHO-MOJEINIBHBIE CPEACTBA JUISl NPEICTABICHUS CYIIECTBEHHBIX CBSA3€HM M OTHOLICHUM B M3Y4aeMBbIX
OMOJIOIrMYECKUX 00BEKTAX, a TAKXKE MPOTUBOPEUU Pa3HOTO POJIa, BHISIBICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IJIaH PeLIeHUs MPoOIeMbl C yUETOM aHAIN3a UMEIOIINXCSI MATEPUATIBHBIX U HEMATepUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JAECATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM, OLIEHUBATH PUCKHU ITOCIEACTBAN
NEATEIIbHOCTH;

KOOPAMHUPOBATH U BHIIOJIHATH padOTy B YCIOBUSAX PeajIbHOI0, BUPTYaIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJAJIETh HaBbIKAMHM Y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHU pa3pelleHus IpooseM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TMOMCKY METOJOB PpELIECHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO
Pa3JIMYHBIX METOAOB IIO3HAHMS;

UCIOJIb30BaTh PA3JIMYHbIE BUJIbI IEATEIBHOCTH 10 MOJIYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALH, TPE0Opa30BaHUIO U
MPUMEHEHUIO B YUEOHBIX CUTYalUSX, B TOM YUCJIE MPU CO3[JaHUN YUYE€OHBIX U COLIMAIBbHBIX MPOEKTOB;

(OopMHpPOBATh HAYYHBIN TUI MBILUIEHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHA U METOAAMMU;

CTaBUThb U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON 1€ATEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISIT IIPUYMHHO-CIICICTBEHHBIE CBA3M M AKTYyaJIM3UPOBATH 3a7ady, BBIABUIAaTh TMIIOTE3Yy €€ PELICHUSA, HAXOIUTh
apryMEHTBI JUIs JJOKA3aTeIbCTBA CBOMX YTBEPKICHNM, 3aaBaTh IAPAMETPBI U KPUTEPUU PEILLICHHUS;

AaHaJM3UPOBAaTh IMOJIYYEHHBIE B XOJI€ PELICHUs 3aJadd pe3yJbTaTbl, KPUTHYECKH OLIEHUBATh HMX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH IIeJIEHANPABICHHBIN MMOUCK MEPEHOCa CPEICTB U CIIOCOO0B AEHCTBHS B MPO(PECCHOHANBHYIO CPELy;

YMETbh NEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00IaCTH )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTel;



BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAIBHBIC MTOJX0/Ibl U PEIICHUS, CTABUTH MPOOJIEMbI U 33/1a4, JOMYCKAIOIINE
abTEPHATUBHBIC PEIICHMUS.

3) paboTa ¢ nuHpopmManmeii:

OpHEHTHUPOBATLCA B PA3IUYHBIX HCTOYHHKAX WHPOpMauK (TEKCTe YYEOHOrOo TOCOOMS, HAy4YHO-TIOMYJISIPHON
JTUTEpAType, OMOJOTHYECKUX CIOBApSX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
WH()OPMAITUIO PA3IMYHBIX BHIOB U (JOPM IPEICTABICHUS, KPUTHIECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYHBOCTD;

dbopMyIHpOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHbIE METOJbI MPHU MOUCKE W 0TOOpe OMoJorMyecKod MHQOpMaIuu,
HEO0OXOAMMOM JJIsl BBITIOJTHEHUS yUeOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT MCIOJIB30BaHUA MUH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOI'O MCTOJIb30BAHUSI PA3JTMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpeacTaBlieHus Ouoiorudyeckoil mHdopmainuu (cxemsbl, rpadukw,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KadeCTBE CpeAcTBa TpH paboTe ¢ Ouosiormdeckor wuHpoOpMalmeil: MpUMEHSTh
XUMUYeCKue, (pu3nueckue U MaTeMaTHUeCKHE 3HaKU U CUMBOJIBI, (OpMYJIbl, a00peBUaTypy, HOMEHKIIATYPY, UCII0JI30BaTh U
peoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CPEICTBA HATJISIAHOCTH;

BJIA/ICTh HABBIKAMU PACTO3HABAHUSA U 3aIUTHI HHGOpMAIIHK, UHPOPMAITMOHHOM 0€301aCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J1€CTBUSIMU:

1) ob1enne:

OCYILIECTBIISITh KOMMYHHUKAIIUA BO BCEX cepax KW3HU, AKTUBHO y4aCTBOBATH B JUAJIOTE WJIM JUCKYCCHH IO CYLIECTBY
o0cyx)naeMoii TeMbl (YyMEHHUE 3a/1aBaTh BOIIPOCHI, BEICKA3bIBATH CYKJI€HUSI OTHOCUTEJILHO BHITIOJTHEHUS TIpeIjlaraeMoi 3a/1auu,
YUUTBIBATH HHTEPECHI U COTIACOBAHHOCTD MO3MIIMI IPYTHX YYaCTHUKOB JUAJIOTA WU TUCKYCCHN);

pacmo3HaBaTh HEBepOalbHBIE CpEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, MPEINOCHIIOK
BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYallUM, YMETh CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHHS W B3aMMOJICHCTBHUS, MOHUMAaTh HAMEPEHHUs IPYTUX JIIOJACH, MPOSBISThH
YBaXUTEIHHOE OTHOIICHHUE K COOECETHUKY M B KOPPEKTHOU (hopme hOopMyITHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:



MMOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HHAMBUAYAJbHOM paOOTHl MpHU pEIIEHUH OHUOIOTHYECKON
po0JIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJCHCTBUS MPU pEeLICHUH y4eOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKY U METOJbl COBMECTHBIX AEUCTBUN C YYETOM OOILIMX MHTEPECOB M BO3MOXKHOCTEN Ka)JIOTO 4JIeHa
KOJIJIEKTHUBA;

IIPUHAMATh LEJIU COBMECTHOU IEATEIIbHOCTH, OPraHMW30BBIBATH M KOOPAMHUPOBATH IEHUCTBHUA IO €€ JNOCTHIKEHHIO:
COCTaBIISITH IJIaH JCHCTBHM, paclpelesaTh PO ¢ Y4ETOM MHEHUN YYaCTHUKOB, 00CYXAAaTh Pe3yIbTaThl COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIaJ[a M KAYKIAOT0 YYaCTHUKA KOMaH bl B OOILIMI pe3yabTaT 0 pa3pad0TaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATD UIEU C ITO3UIIMU HOBU3HBI, OPUIMHAIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE TOBEIACHUE B PA3JIMYHBIX CHUTYallMsX, MPOSABIATH TBOPYECTBO H
BOOOpaxkeHue, ObITh MHULIUATUBHBIM.

OBiaieHUe YHMBEPCAJIBHBIMH PEryJISTHBHBIMH ACHCTBUAMMU:

1) caMmoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs1 BBISIBJICHUS TPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JIEBBIE M CMBICIOBBIE YCTAHOBKU B CBOMX JEHCTBUAX M MOCTYNKAX IO
OTHOILLIEHMIO K JKMBOM IPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBIATH NMPOOJEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 33Jlaui B 00pa30BaTEIbHOM 1€ATEILHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PelIeHUs NpoOJIeMbl ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXHOCTEH
U NIPEANIOYTEHUN;

JABATh OLICHKY HOBBIM CUTYallHsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTh 3a PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MTPOSIBICHUIO IIMPOKOU SPYAUIIMH B pa3HbIX 00JIaCTAX 3HAHUH, TOCTOSHHO MOBHIIIATh
CBOI1 00pazoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JABAaTh OLICHKY HOBBIM CUTYAalUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISM;



BJIa/IETh HABbIKAMU MO3HABATENIbHOM peIeKCHU KaK OCO3HAHMSI COBEPIIAEMBIX IEUCTBUN M MBICIUTEIBHBIX MPOIIECCOB,
UX pPe3yJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh MPUEMBI PEPIIEKCUH JUIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMS;
YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKCHHUIO;
MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTATOB JIEATEIbHOCTH;
3) npuHATHE ceOsl U APYTUX:
MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JJOCTOMHCTBA;
IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
OpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OLINOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YeIOBEKa.
HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yibTaThl OCBOEHMSI COJIEp)KaHUsl YydeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypOBHE
OpUEHTHUPOBaHbI Ha olecreueHrne TpoduiIbHOro o0yueHus: oOydaromuxca 0nosorud. OHU BKIIIOYAIOT: cHeU(pUUYECKHUE IS
OMOJIOTUY HAYYHBIEC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 10 OCBOEHUIO, UHTEPIPETALIMHU U TPEOOPa30BAHUIO 3HAHUMN, BUJIbI
JESTEABHOCTH MO MOTYYEHUIO HOBBIX 3HAHUI M UX MPUMEHEHHIO B PAa3JIMYHBIX YUYE€OHBIX, @ TAKKE B PEaJbHbIX KU3HEHHBIX
cutyanusx. [IpeameTHsie pe3ysbTaThl IPEACTABIECHBI M0 F01aM U3YUYEHUS.

[IpenmeTHbIe pe3ybTaThl OCBOCHUS yueOHOTo npenmMera «buosnorus» B 10 knacce n0IKHBI OTpaxaTh:

c(hOpMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, B IO3HAHUH 3aKOHOB IIPUPO/Ibl U pELIEHUH MTPOOJIEM PAlMOHAIBHOTO TPUPOAOIIONIb30BaHNUS, O BKJIAIE
POCCHUHCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTHY;

BJIaJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOMOJAralollue OHUOJOTHYECKHEe TEPMHUHBI U
NOHATUS (KU3HB, KJIETKa, OPraHu3M, MeTaboIn3M, TOMEOCTa3, CAaMOPETYJIALNS, CAMOBOCIIPOM3BEICHIE, HACIEICTBEHHOCTb,
M3MEHYMBOCTb, POCT U pa3BUTHE), Ouosnorudeckue teopuu (kinetounas teopus T. IlIBanna, M. lneitnena, P. Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHoctu 1. Moprana), yuenus (H. WM. BaBumoBa — o0 1eHTpax MHOroooOpasus Hu
MPOUCXOXKACHUS KYJIbTYpHBIX PACTEHUI), 3aKOHBI (€AUHOO0Opa3Hsi MOTOMKOB MEPBOrO MOKOJICHHUS, PACILEIIIICHHSI, YACTOTHI
raMeT, HE3aBHUCUMOTrO HacienoBanuss I'. Mennens, roMoJOrMYecKux psSAOB B HACIEACTBEHHOM wu3MeHunBoctn H. U.
Basusnosa), mpuHIUIbI (KOMIUIEMEHTAPHOCTH);



BJIQ/ICHUE OCHOBHBIMH METOJAMH HAy4YHOTO TO3HAHMSI, HCIOJBb3YyeMbIX B OHMOJOTHYECKUX MCCICAOBAHUAX HKHUBBIX
00BEKTOB (OomHMCcaHue, U3MEpEeHre, HaOI0ICHHE, SKCIIEPUMEHT);

yMEHHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M DYKAPUOT, OJHOKIETOUHBIX M
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HCle OakTepwii, TpUOOB, pacTEHUH, KUBOTHBIX U YEJIOBEKa, CTPOCHUS OPTaHOB U
CHCTEM OpPraHOB PAaCTEHHM, )KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KUZHEAEATEIIbHOCTH, MPOTEKAIOUINX B OpraHU3MaxX pacTeHUM,
’KUBOTHBIX U Ye€JIOBEKa, OMOJOTHYECKMX MPOIECCOB: OOMEHA BEIIeCTB (METAa0OIU3M), MPEBPAILICHUSI YHEPTUU, OPOKEHUS,
aBTOTPO(HOrO U TreTepoTpPO(HOr0 THUIOB NHUTAHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MEH03a, TraMeTOreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIIBHOTO Pa3BUTHSI, Pa3MHOKEHUS, WHAMBHUIYAJIbHOTO Ppa3BUTHUsSI OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABIUBATh B3aUMOCBSI3M MEKy OPTaHOUIAMHU KJIETKHU U X (PYHKIHSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH
U UX QYHKUMSIMH, MEXAY OpraHaMl M CUCTEMaMHU OpPraHOB y PAacTE€HUH, )KUBOTHBIX M YEJIOBEKa M MX (PYHKUUAMU, MEKITY
CUCTEMaMM OPTaHOB U UX (PYHKIMSIMH, MEXAY 3TallaMi 0OMEHa BELIECTB, dTallaMU KJIETOYHOIO IIUKJIA U )KU3HEHHBIX [IUKJIOB
OpraHU3MOB, ATallaMU YMOPUOHATBLHOTO PA3BUTHUSL, TECHOTUIIOM U (PEHOTUIIOM, (DEHOTUTIOM U (PaKTOpaMH Cpebl OOUTAHMUS;

YMEHHE BBISBISITH OTIMUNTEIbHBIC MPU3HAKH JKUBBIX CUCTEM, B TOM YHCJIE PACTCHHIA, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OWOJIOTMYECKYI0 TEPMHUHOJOTHUI0O W CHMBOJHKY IS
JI0Ka3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX TPYIIIT;

YMEHHE pelaTh OWOJIOrMYeCKHe 3aJauyd, BBISIBIATH TNPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXIy HCCIeAyeMbIMU
OMOJIOTHYECKUMH MTPOLIECCAMU U SIBICHUSMU, JIeTIaTh BBIBOABI M POTHO3bI HA OCHOBAHWU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MPAKTUYECKHME padoOThl, COONIOAATH NIpaBWiIa HpU paboTe ¢ y4yeOHBIM M
71a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPATh X IKCHEPUMEHTAIbHBIMU CpeACTBaMH, (GOPMYIUPYS 1I€NIb MCCIIETOBAHMS,
aHAJIM3UPOBATH MOTYUYCHHBIE PE3yJIbTaThl U JE1aTh BHIBOJIbI,

yMEHHUE y4acTBOBATh B yUeOHO-HCCIIEIOBATENBCKON paboTe o OUOIOTHH, SKOJIOTMH U MEAUIIMHE, TPOBOJUMOI Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYYCHHbBIE PE3YIbTaThl HA YACHUYECKUX KOH(DEPEHITHSIX;

YMEHHE OLIEHUBATh 3TUYECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUN B 001aCT OMOJIOTUN U METUIIUHBI (KIIOHUPOBAHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHHE, HAMIPABIEHHOE U3MEHEHHE T€HOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymieil mpodecCHOHANIBHONW MESITeIbHOCTH B 00jacTh OWONOTHH,
MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETBCKOT0 X035HUCTBA, MUIIEBON TPOMBIILIEHHOCTH, YIIIyOJISITh TO3HABATEIbHBIN



MHTEPEC, HaIPaBJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MNPOQPEcCHH MU MPOJOIKEHHE OHOJIOTHMYECKOTO
o0pa3oBaHUs B OPraHU3aAUAX CPEIHEr0 MPOGECCHOHAIBHOIO U BBICIIETO 00pa30BaHUS.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamMeta «buonorus» B 11 kracce nomkHbI OTpaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUH 3aKOHOB MPUPOJIBI H PEUICHUH 3KOJOTHUYECKUX MPOOJIEM UeI0BEYECTBa, a
TaK)Ke B PEIICHUH BOIIPOCOB PALIMOHAIIBEHOTO MPUPOAONONB30BaHuUs, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIIIEHUS K IPUPO/IE,
OOLIECTBY, UETIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

YMEHHUE BIAJETh CHUCTEMOW OHMOJOTMYECKMX 3HAHUN, KOTOpas BKJIIOYAET OMNPENCNICHHS W IMOHUMaHHUE CYIIHOCTU
OCHOBOITOJIATAIOIIKUX OUOJIOTMYECKUX TEPMUHOB M MOHATHHA (BHI, 3KocucTeMa, Ouocdepa), OHOIOTrHYECKHUE TEOPHH
(aBomonionHas teopust Y. JlapBuHa, cuHTeTHMYeckas Teopus s3Boiounuu), yuenus (A. H. CesepuoBa — 0 myTix u
HarpaBieHusix aBosonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (reHerudyeckoro paBHoBecus Jx. Xapau u B.
BaiinGepra, 3aponpieBoro cxonacrsa K. M. bapa), npaBuna (munumyma 1O. JIubuxa, 5K010ruyeckoil mupaMuibl SJHEPIHH),
runortessl (runore3a «mupa PHK» V. ['unbepra);

YMEHUE BJIaJIETh OCHOBHBIMU METOJaMHU HAYYHOT'O TO3HAHUS, UCTIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIEAOBAHUSIX KUBBIX
OOBEKTOB M JKOCHUCTEM (OMHCaHuEe, HM3MEpPEHHE, HaOJI0JIEHHE, HKCIEPUMEHT), CIOCO0aMU BBISBICHUS M OIEHKHU
AHTPOIIOTCHHBIX U3MEHEHUN B IPUPOJE;

YMEHHE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOr€OLIEHO30B, SKOCUCTEM U OHOc(hepsl, CTaOMIN3UPYIOIIETO,
JBUKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOpa, AJNIONAaTPUYECKOTO U CUMIATPUUECKOTO BUI000pAa30BAHMS, BIUSIHHUS
JABYKYIIUX CHJI 3BOJIIOIIMM HA T€HOMOH] MOIMYJSIUH, MPUCITIOCOOJIEHHOCTH OPTraHU3MOB K cpeie OOMTaHUs, YepeIOBAHUS
HaIlpaBJICHUH 3BOJIIOLUH, KDYTOBOPOTA BEIIECTB U IMOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTAHABIMBATH B3aMMOCBA3M MEXIAy MPOLECCAMH DHBOJIOLHMM, [BWKYLIMMHM CWIAMH aHTPOIIOIEHE3a,
KOMIIOHEHTaMH PA3JIMYHBIX 3KOCUCTEM U NMPUCTIOCOOIECHUSIMU K HUIM OPraHU3MOB;

YMEHHUE BBISBIATh OTIWYUTENbHbIE MPU3HAKU >KUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh BHJIOB K cCpele OOuTaHus,
a0MOTUYECKUX U OMOTMYECKHUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€d OpPraHU3MOB B COOONIECTBAX, aHTPONOTECHHBIX
W3MEHEHHMH B YKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIME ApPTYMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTUIO W CHUMBOJHUKY JUIS
JI0Ka3aTeNbCTBA POJCTBA OPraHMW3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYIMI, B3aUMOCBSI3M OPraHM3MOB W Cpeabl OOHUTaHUS,



€IMHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXpAaHEHUSI MHOTOOOPa3us BUIOB M IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS
IPUPOBI U YEIIOBEUECTBA;

yMEHHUE pellaTh OHOJIOTMYECKHE 3a7aud, BBIABIATh NPUUYUHHO-CICJCTBEHHBIE CBS3M MEXKIY HCCIeAyeMbIMU
OHMOJIOTHYECKUMH MPOLIECCAaMU U SIBICHUSMU, JI€TIaTh BBIBOABI M MPOTHO3bI HA OCHOBAHUU TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKHWE padoThl, COONIOAATH IpaBuia NpU padoTe C y4eOHBIM U
71a00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUTaTh TMIOTE3bI, IPOBEPATh UX KCIEPUMEHTAIBHBIMHU CPEICTBaMHU, GOPMYIUpPYS LIE€JIb UCCIEAOBaHUS,
aHAJIM3UPOBATh MOTYUYCHHBIE PE3YJIbTAThl U JIEIaTh BHIBOJIBI;

YMEHHUE y4acTBOBaTh B yU€OHO-UCCIIEI0BATEILCKON paboTe 1Mo OMOJIOTUH, SKOJIOTUU U MEAUIIMHE, IPOBOAUMOI Ha 0ase
IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO MPEICTABIATh MOTYUCHHBIC PE3YyIbTaThl HA YACHUYECKUX KOH(DEPEHITHIX;

YMEHHE OLICHMBATh TMIIOTE3bl U TEOPUH O IMPOMCXOKICHUM MXU3HM, YEJIOBEKAa M YEJIOBEYECKUX pac, O MPHUYMHAX,
MOCJIEACTBUSIX U crioco0ax NMpeaoTBpalleHus Iio0aabHbIX U3MEHEHHH B Onocdepe;

yMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BHIOOp Oynymied mpodecCHOHANbHON NeATeTbHOCTH B OOJacTH OHOJIOTHH,
HKOJIOTHH, TIPUPOOTIOIB30BAHMSI, MEIULIMHBI, OMOTEXHOIOTHH, TICHXOJIOTUH, BETEPUHAPUH, CEITBCKOTO X035ICTBa, MTUIIEBON
MPOMBINIJICHHOCTH, YIIyOJATh TO3HABATENbHBIM WHTEpEC, HAIPaBJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONICH
npodeccuu U MPOAOKEHUE OMOJIOTHYECKOTO OOpa30BaHUSl B OpraHU3AIMSAX CPEIHEr0 MPO(EeCcCHOHATBLHOTO W BBICIIETO
o0Opa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne /it P Kontpoabnbie | IpakTuueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnuorexa [JOK
1 bronorus xax Hayka 1 https://m.edso0.ru/7f416720
bubnuorexa [JOK
2 KHBBIE CHCTEMEL 1 HX H3yHieHHe 2 https://m.edso00.ru/7f416720
bubmnoreka IIOK
b 2 .
3 HOTOTHA OTeTiH 05 https://m.eds00.ru/7f416720
bubmnoreka IIOK
1
4 XVMHYECKasi OpraHU3alysl KIETKH 10 1 https://m.edsoo.ru/7f416720
bu6anoreka LIOK
° CTpocHue 1 yHKuHH KICTKH 8 2 https://m.edso00.ru/7f416720
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubnuotexa [JOK
KIIETKE https://m.edso0o.ru/7f416720
7 Hacnencteennas ungopmanus u 9 05 bubnuotexa [JOK
peanusanus €€ B KJIIETKE ' https://m.edso00.ru/7f416720
. bubnuotexa [JOK
XK 1
8 MISHCHHBIH HHICT KTETKH 6 https://m.eds00.ru/7f416720
but6mmoreka [IOK
9 17 1.5
CTpOCHHE 1 pYHKILHH OPraiH3MOB https://m.eds00.ru/7f416720
bubnunorexa LIOK
10 P 8 1 1.5
ASMHOICITHE 1 PASBHTHE OPramusMon https://m.eds00.ru/7f416720
I'eneTnka — Hayka O HaCIEACTBEHHOCTH U bubmuotexa [JOK
11 2 0.5
U3MEHYHUBOCTH OPraHU3MOB https://m.edso00.ru/7f416720
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bubmorexa LIOK

https://m.edso0.ru/7f416720
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but6mmoreka [IOK

13 3aKOHOMEPHOCTH H3MCHYNUBOCTH 6 1 https://m.eds00.ru/7f416720

14 TeHeTHKa YenoBeka 3 05 ﬁﬁ?ﬁrﬁfﬁfﬁﬁﬂlmo

15 CeneKiys OpraHu3MoB 4 1 ﬁ;ﬁ?ﬁ;ﬁéﬁfﬁﬁmmno

16 BuoTrexHoIOrNs U CHHTETHYECKAS OUOJIOTUS 4 ﬁg&?ﬁ;f;;g 8/I§f416720

17 PesepBHoe Bpemst 1 ﬁ::;i?ﬁ:f:gsiggﬁmmno
OBIIEE KOJMYECTBO YACOB I10 102 13

[NPOT'PAMME
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IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
KosauyectBo yacos DJIeKTPOHHbIE
Ne Tema vDOKa K n Hara uudgposbie
n/n P Bcero OGH TPOJIBHBIE pﬁaKTI/I‘IeCKne U3YYeHUs o0pa3oBaTte/ibHbIE HNuaukaropsr @I
padoThI padoThI pecypebi
OO111ast TpaMOTHOCT®;
buonorusa kak KOMIUIEKCHAst
1 HAVKA 1 KAK 9ACTE 1 bubnmoreka [JOK nH(OpMAIMOHHAS;
YK https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
COBPEMEHHOTO OOIIECTBA
KOMMYHHKATHBHAsI.
OO01mmast T paMOTHOCT®;
2 JKuBble cucTeMbl U UX 1 bubnnoreka [HOK uH(pOpMaLMOHHAS;
CBOMCTBA https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
KOMMYHHKaTHBHasl.
OO11ast rpaMOTHOCT®;
YpoBHeBas opranuzarus bubmuoteka [JOK nH(pOopManMOHHAas;
3 1 _
KUBBIX CUCTEM https://m.eds00.ru/7f416720 | koMIbIOTEpHAS;
KOMMYHUKATHBHAS.
OO611ast r(paMOTHOCTB;
HcTtopust OTKpBITHS U i
4 R — 1 bubnmnoreka [JOK nH(pOpMaIIMOHHAS;
i ) https://m.eds00.ru/7f416720 | kKoMIbIOTEpHAS;
Knerounas Teopus
KOMMYHHKaTHBHasl.
Meroabl MONEKYJIIPHON U OO11ast TpaMOTHOCT®;
KJIETOYHOU OMOJIOTHH. nH(pOpMaLIOHHAS;
[IpakTuueckas pabora KOMIThIOTEpHAS;
«M3ydeHne MeTo10B KOMMYHHUKATHBHAsI.
5 KJICTOYHOU OMOJIOTHH 1 05 bu6nuoreka [IOK
(xpomarorpadus, ' https://m.eds00.ru/7f416720
anexTpodopes,
middepeHraIbHOe
LHeHTpUu(yrupoBaHue,
[I1IP)»



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
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OO6m1ast r(paMOTHOCTB;

6 XUMHUYECKUM COCTaB KIIETKH bubmiorexa LIOK MH(OpMALHOHHa,;
https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
KOMMYHHKATHBHAsI.
OO01ast T paMOTHOCT®;
MuHepanbHble BEIIECTBA .

7 KJICTKH, UX OHMOJIOTHYeCKast Bubmrorexa I{OK MHpOpMALMOHHaz;

porth ’ https://m.eds00.ru/7f416720 | KOMIbIOTEpHAS;
KOMMYHHKaTHBHasl.

Opranuueckue BelecTBa OO111ast TpaMOTHOCT®;

KIIETKH — OEJIKH. nHPOPMALMOHHAS;

8 JlaboparopHas pabota 05 bubmuorexa [JOK KOMIIbIOTEpHAs;
«OO6HapyxeHHe OeJIKOB ¢ ' https://m.eds00.ru/7f416720 | KOMMYHHKaTHUBHASI.
MTOMOIIBIO0 KAYECTBEHHBIX
peaKuuii»

OO01mast T paMOTHOCT®;

9 CsoiicTBa, Knaccuduxaims bubmuorexa [JOK uH(pOpMaLIMOHHAS;

1 QyHKIUHU OEIKOB https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO11ast TpaMOTHOCT®;

10 Opranunueckue BeIiecTBa bubnmnoreka [JOK nH(pOopManMOHHAas;

KJIETKU — YTJIEBOJbI https://m.eds00.ru/7f416720 | KOMIIBbIOTEpHAS;
KOMMYHHKATHBHAsI.
OO611ast r(paMOTHOCTB;

11 Oprannueckue BeliecTBa bubmuoteka [JOK nH(pOpMaIMOHHAS;

KJIETKYA — JIMIAEI https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
KOMMYHHKATHBHAsl.

HyxknenHoBbIe KHCIOTHI. OO11ast T paMOTHOCT®;

JIHK u PHK. JIaGopaTopHas nH(pOpMaLIOHHAS;

12 pabota «VccnenoBanue 05 bubnuotexa [JOK KOMIIBIOTEPHA;
HYKJIEHHOBBIX KHCJIOT, https://m.eds00.ru/7f416720 | KOMMYyHHKaTHBHaSs.
BBIJICTICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAaHU3MOBY

13 Crpoenue u pyukiuu ATO. bubnmoreka [JOK OO011ast TpaMOTHOCT®;

Apyrue

https://m.edso0.ru/7f416720

nH(OPMALMOHHAS;
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HYKJIe03uATpudoCchaThI KOMITbIOTEpHAS;
(HT®D) KOMMYHUKAaTUBHAs.
CexsenupoBanue JJHK. OOm1ast rpaMOTHOCTb;
Meroabl FTEHOMUKH, bubnmoreka [JOK nH(pOpMaLMOHHAS;
14 _
TPAHCKPUIITOMHUKHU, https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;
IPOTEOMUKHU KOMMYHUKATHBHAsL.
OO1w1ast rpaMOTHOCTb;
15 Metoibl CTPYKTYPHOI bubmuorexa [JOK nH(OpMAIIMOHHAS;
OuoI0ruu https://m.eds00.ru/7f416720 | KoOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO01mmast T paMOTHOCT®;
Tunsl KIETOK. bubnuotexa [HOK uH(pOpMaLIMOHHAS;
16 _
[IpokapuoTnueckas Kjierka https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHUKATHBHAsL.
CrpoeHnue 3yKapuoTUYECKOn OO011ast rpaMOTHOCT®;
kietku. [IpakTnyueckas bubmuorexa [JOK nH(OpMAIIMOHHAS;
17 . 0.5 _
pabota «/3yueHue cBONCTB https://m.eds00.ru/7f416720 | koMIbIOTEpHAS;
KJIETOYHOW MEMOpPaHbI» KOMMYHHKaTHBHasl.
OO611ast r(paMOTHOCTB;
IToBepXxHOCTHBIN anmapar bubnmnorexka HOK MH(pOpPMaLMOHHAS;
18 _
KJIETKH https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHUKATHBHasL.
OnHomeMOpaHHbIE OO11ast rpaMOTHOCTb;
OpraHoUbl KJIETKH. nH(pOpMalIOHHAS;
IIpakTyeckas pabora bu6muoreka [JOK KOMIIbIOTEPHAs;
19 0.5 _
«M3ydeHne BHKEHUS https://m.eds00.ru/7f416720 | KOMMYyHUKaTHBHAas.
LUTOILJIA3MBI B
PACTUTENBHBIX KIETKAX)
[TonyaBTOHOMHBIE OO111ast TpaMOTHOCT®;
OpraHoOUbl KJIETKU: uH(pOpPMaLOHHAS;
MUTOXOHJIPUH, TIIACTH/IBI. KOMIIbIOTEpHAS;
/ipuH, A Bu6miorexa [TOK pHas,
20 JIaGoparopHas paboTa 0.5 KOMMYHHKaTHBHasl.

«HccnenoBanue mia3zMoian3a
" OCIIJ1a3MOJIn3a B
PACTUTEIBHBIX KIETKAaX)

https://m.edso0.ru/7f416720
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OO6m1ast r(paMOTHOCTB;

HememOpanHbie opraHou bl bubmuorexa [JOK nH(OpMAIIMOHHAS;
21 _
KJIETKU https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKATHBHAsI.
OO01ast T paMOTHOCT®;
bubmuorexa [JOK nH(pOpMaMOHHAS;
22 Crpoenue u KITUH Spa ’
p ymx AP https://m.eds00.ru/7f416720 | KOMIbIOTEpHAS;
KOMMYHHKaTHBHasl.
CpaBHurenbHas OO611ast r(paMOTHOCTB;
XapaKTEPUCTUKA KIETOK nH(OpMAITMOHHAS;
sykapuoT. JlaboparopHas bubmuorexa [JOK KOMIIBIOTEpHA;
23 0.5 _
pabora «3y4ycHne https://m.eds00.ru/7f416720 | KOMMYHHKATHBHas.
CTPOCHHS KJIETOK
Pa3IMYHBIX OPTAaHIU3MOBY
AccuMWISIIus 1 OO01mast T paMOTHOCT®;
JTUCCUMMIISLIUS — JIBE uH(pOpMaLIMOHHAS;
CTOPOHBI META0OIM3MA. KOMITBIOTEPHAS;
Tunsl oOMeHa BeIIecTs. KOMMYHHKaTHBHasl.
24 JlaGoparopHas :éora bubmaorexa LIOK g
PaTopHas p . https://m.edso00.ru/7f416720
«3yueHne KaTalIuTHIECKOM
AKTUBHOCTH (PEpPMEHTOB (Ha
MpUMepe aMHIIa3bl UIIN
KaTaJyia3bl)»
DepMEHTATUBHBINA XapaKTep OO611ast r(paMOTHOCTB;
peaxiuii KJIeTOYHOTO nH(pOpMaIMOHHAS;
MeTabonu3Ma. KOMIIBIOTEpHas;
JIaboparopHast pabota KOMMYHHUKATHBHAsI.
o5 I3 peHI/II; P 05 bubnmoreka [JOK Y
yi ' https://m.eds00.ru/7f416720
(hepMEeHTaTUBHOTO
pacIHIeTUICHHS TIEPOKCH 1A
BOZIOPOJIa B PACTUTENbHBIX U
JKUBOTHBIX KIICTKAX)
26 benku-akTuBaTophl U OENKu- bubnmoreka [JOK OO011ast TpaMOTHOCT®;

MHTUOUTOPHI

https://m.edso0.ru/7f416720

nH(OPMALMOHHAS;
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KOMITIBIOTCPHAs,;

KOMMYHUKATHBHAsL.
OO01ast T paMOTHOCT®;
97 ABTOTpOGHBIH TUIT OOMEHa bubnmoreka [JOK nH(pOpMaLMOHHAS;
BEIIECTB https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO111ast TPaMOTHOCT®;
bubmuorexa [JOK nH(OpMAIIMOHHAS;
28 PorocunTes https://m.eds00.ru/7f416720 | KoOMIIbIOTEpHAS;
KOMMYHUKATHBHAsL.
XemocuHrtes. JJaboparopHas OO01mmast T paMOTHOCT®;
29 pabota «CpaBHeHUe 05 bubnuotexa [HOK uH(pOpMaLIMOHHAS;
nporeccoB GOTOCHHTE3A U ' https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
XEMOCHHTE3a» KOMMYHHKaTHBHasl.
AHa’poOHbBIE OPraHU3MBbI. OO011ast rpaMOTHOCT®;
Bunpst 6poxenus. nHPOPMALMOHHAS;
30 JIaGoparopHas paboTa BH6J_IHOTeKa HOK KOMIIBIOTEpHAs;
https://m.eds00.ru/7f416720
«CpaBHEHHE MTPOIIECCOB KOMMYHUKATHUBHAS.
OpOKEHUS U JIBIXaHUS»
AdpoOHBIE OPraHU3MBI. Obmas rpaMOTHOC.TL;
31 TAIIbI SHEPIETHISCKOTO bu6nuoreka [IOK nH(pOopMalMOHHAas;
oOMeHa https://m.eds00.ru/7f416720 | KOMIIBbIOTEpHAS;
KOMMYHUKATHBHAsL.
DHeprusi MeMOPaHHOTO OO611ast r(paMOTHOCTB;
32 rpaJueHTa MpOTOHOB. bubnuotexa [JOK nH(pOpMaIMOHHAS;
Cunre3 AT®: pabora https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
1poToHHON AT®-cuHTa3b!l KOMMYHUKATUBHAs.
OO11ast T paMOTHOCT®;
33 Peakiiun MmaTpudHOTO bubnmoreka [JOK nH(popManMoOHHas;
CUHTE3a https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;
KOMMYHUKATHBHAsL.
34 Tpanckpunims — bubnmoreka [JOK OO6m1ast r(paMOTHOCTB;

MaTpuuHblii cuHTe3 PHK

https://m.edso0.ru/7f416720

nH(OPMALMOHHAS;
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KOMITIBIOTCPHAs,;

KOMMYHHKATHBHAsI.
OO01ast T paMOTHOCT®;
“ bubnmoreka [JOK uH(pOpMalOHHAS;
35 T ed ’
PAHCIIALIHA H €€ STATIbT https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;
KOMMYHHKaTHBHasl.
Konuposanue OO611ast r(paMOTHOCTB;
36 aMUHOKHUCIIOT. PoJib bu6nmoreka [IOK nH(OpMAIIMOHHAS;
pruboCcoM B OMOCHHTE3E https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
Oenka KOMMYHUKATHBHAsL.
OO01mmast T paMOTHOCT®;
37 Opranusanus resoma y bubnuotexa [HOK uH(pOpMaLIMOHHAS;
IIPOKAPHUOT U SYKapUOT https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO011ast rpaMOTHOCT®;
MonekynsipHble MEXaHU3MBI i
38 SKCIPECCHH TEHOB y bu6nunoreka [IOK nH(OpMAIIMOHHAS;
https://m.eds00.ru/7f416720 | KOMIIBbIOTEpHAS;
JyKapHuoT
KOMMYHHKATHBHASI.
Bupycel — BHEKIIeTOUHBIE OO011ast rpaMOTHOCT®;
OPMBI JKU3HU U nH(pOpMaIMOHHAS;
39 §6§HraTHHe Mapa3uThl 0.5 bubmorexa LIOK KOS[)HEIOTE Hasl;
p ' ' https://m.edso00.ru/7f416720 pHa,
[IpakTuueckas pabota KOMMYHHUKaTHBHasl.
«Co3/1aH1e MOJIeNH BUpyca»
OO611ast r(paMOTHOCTB;
BupycHsble 3a0601eBaHMs i
40 HeIOBEKA. FKUBOTHBIX but6mmoreka [IOK nH(pOpMaIMOHHAS;
N ’ https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
pacTeHui
KOMMYHHKATHBHAsl.
OO11ast T paMOTHOCT®;
a1 Hanorexnonoruu B bubnmoreka [JOK nH(popManMoOHHas;
OHOJIOTHU U MEIULIMHE https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;
KOMMYHHKATHBHAS.
. OO111ast TPaMOTHOCTb;
42 JKu3HeHHBIA UK KIETKU Bubmnorexa HOK tas rpaMOTHOCTE,

https://m.edso0.ru/7f416720

nH(OPMALMOHHAS;
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KOMITIBIOTCPHAs,;

KOMMYHHKATHBHAsI.
OO01ast T paMOTHOCT®;
o bubmuorexa [JOK nH(popManoOHHas;
43 Matpuanetii cunres JTHK https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;
KOMMYHHKaTHBHasl.
XpomocoMsl. JTaboparopHas OO611ast r(paMOTHOCTB;
44 pabora «3y4ucHue 05 bubaunoreka [JOK nH(OpMAIIMOHHAS;
XpPOMOCOM Ha TOTOBBIX ' https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
MUKPOTIpeIiapaTax KOMMYHHKATHBHAsI.
OO01mmast T paMOTHOCT®;
bubmuorexa [JOK nH(popMaMOHHAas;
45 JlenIeHHe KICTKH — MHTO3 https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
Tuns! knetok. Kapuokunes OO011ast rpaMOTHOCT®;
u rutokuHe3. JlabopaTopHas nH(OpMAIIMOHHAS;
46 pabora «Habmronenue 05 bubmuoteka [JOK KOMITbIOTEpHAS;
MHTO3a B KJIETKaX KOHYMKA ' https://m.eds00.ru/7f416720 | KOMMYyHUKaTHBHAas.
KOpeIlKa Jyka (Ha TOTOBBIX
MUKpOINpenaparax)»
OO611ast r(paMOTHOCTB;
47 Perynsuus xxu3HEHHOTO bubmuotexa [JOK nH(pOpMaIMOHHAS;
[IAKJIa KJIETOK https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO011ast T paMOTHOCT®;
48 Opranus3M Kak eauHOe bubnmoreka [JOK nH(popManMoHHas;
L[ETI0€ https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAs;
KOMMYHHKATHBHAS.
TkaHu pacTeHuUN. OO111ast TpaMOTHOCT®;
49 JIaboparopHast pabota 05 bubnuotexa [JOK nH(pOpMaIMOHHAS;
«M3y4eHne TkaHen ' https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
pacTeHuiD» KOMMYHHKATHBHAsl.
50 TxkaHu )KUBOTHEIX U 05 but6mmoreka [IOK OO01mast T paMOTHOCT®;

yenoBeka. JlaboparopHas

https://m.edso0.ru/7f416720

nH(pOpManMoOHHas;
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pabora «/3ydeHne TKaHeu KOMIIBIOTEpHAS;
KUBOTHBIX)» KOMMYHHKaTHBHasl.
Opraunbl. CucTeMbl OpraHoB. OO01ast T paMOTHOCT®;
JlaGoparopHas padorta bubnmoreka [JOK nH(pOpMaLMOHHAS;
51 0.5 _
«M3y4yeHne OpraHos https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;
[[BETKOBOT'O PACTEHUS» KOMMYHHKaTHBHasl.
OO111ast TPaMOTHOCT®;
bubmuorexa [JOK nH(OpMAIIMOHHAS;
52 Onopa Tena oprasm3mos https://m.eds00.ru/7f416720 | KoOMIIbIOTEpHAS;
KOMMYHUKATHUBHAS.
OO01mmast T paMOTHOCT®;
53 JTBHOKEHHE OPTAHE3MOB bubnnoreka IIOK nH(popMaMOHHAas;
p https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO011ast rpaMOTHOCT®;
bubnmnoreka [HOK nH(OpMAIIMOHHAS;
>4 Huranue opraxmsmos https://m.eds00.ru/7f416720 | koMIbIOTEpHAS;
KOMMYHHKaTHBHasl.
IInTanue mo3BOHOYHEIX OO611ast r(paMOTHOCTB;
55 JKWBOTHBIX. bubmuorexa [JOK nH(pOpMaIMOHHAS;
[InmeBapurenpHas cucreMa https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
4eJI0BEKa KOMMYHUKATUBHAS.
OO11ast TpaMOTHOCT®;
bubnmnoreka [JOK nH(pOopManMOHHAas;
56 JlpIxaHue Oprasi3mon https://m.eds00.ru/7f416720 | kKoOMIbIOTEpHAs;
KOMMYHHKaTHBHasl.
OO6m1ast r(paMOTHOCTB;
JIpIXaHu€e MO3BOHOYHBIX bu6muoreka [JOK uH(pOPMAaLMOHHAS;
S7 _
JKUBOTHBIX U YEJIOBEKa https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
KOMMYHUKATUBHAS.
OO11ast T paMOTHOCT®;
TparcopT BemiecTs y bubnmoreka [JOK nH(popMannoHHas;
58 _
OpraHu3MOB https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;

KOMMYHUKAaTHBHasl.
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KpoBenocHas cucrtema

OO6m1ast r(paMOTHOCTB;

59 MTO3BOHOYHBIX JKUBOTHBIX U bubmnorexa LIOK MH(OPMALKOHHAS;
https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
YelioBeKa
KOMMYHUKATHBHAsL.
OO01ast T paMOTHOCT®;
bubmuorexa [JOK nH(popManMoOHHAas;
60 Boinerenne y opranusmos https://m.eds00.ru/7f416720 | KOMIbBIOTEPHAS;
KOMMYHHKaTHBHasl.
OO111ast TpaMOTHOCT®;
bubnmnoreka HOK nH(OpMAITMOHHAS;
61 3aupara y OpranusMos https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHUKATHBHAsL.
OO01mast T paMOTHOCT®;
62 NmMmyHHas cuctema bubnmnorexka HOK MHpOPMaLMOHHAS;
YeJI0BeKa https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO11ast TpaMOTHOCT®;
Pazapaxkumocts u bubnmnoreka [JOK nH(pOopManMOHHAas;
63 :
perymusnus y OpraHu3MOB https://m.eds00.ru/7f416720 | KOMIBbIOTEpHAS;
KOMMYHUKATHBHAsL.
['ymopanbHas perynsuus u OOmas rpavoTHOCTE;
64 SZMOI? AHHAS (I;)I/Ici’eMI; bu6mmoreka [IOK nH(pOpMaIMOHHAS;
JIOKP https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KUBOTHBIX U YEJIOBEKa
KOMMYHHKaTHBHasl.
OO011ast T paMOTHOCT®;
DopMBI pa3MHOKEHUS bubnmoreka [JOK nH(popManMoHHas;
65 _
OpraHu3MOB https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAs;
KOMMYHUKATHBHAsL.
OO6m1ast r(paMOTHOCTB;
bubnuotexa [JOK uH(pOpMaIMOHHAS;
H b
66 O/IOBOC PASMHOMEHHE https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
KOMMYHHKATHBHAsl.
67 Meiios bubmuoreka [IOK OO11ast rpaMOTHOCTb;

https://m.edsoo.ru/7f416720

nH(pOpManMoOHHas;
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KOMITIBIOTCPHAs,;

KOMMYHHKATHBHAsI.
I"ametorenes. O6pa3oBanue OOm1ast rpaMOTHOCTb;
Y Pa3BUTHE MOJOBBIX nH(pOpMaLMOHHAS;
keTok. JlaboparopHast KOMITBbIOTEepHAS;
68 abora «!3 I;HHS 0.5 buGnnorexa LIOK KOMM HPIKI:lTI/IB;-IaSI
p yi ' https://m.edso0.ru/7f416720 y )
CTPOCHHMS TIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKPOTIperaparax
OO01mmast T paMOTHOCT®;
69 WNunuBuayanbHOE pa3BUTHE bubmuorexa [JOK uH(pOpMaLMOHHAS;
OpraHU3MOB — OHTOI'€HE3 https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO11ast rpaMOTHOCT®;
70 3akiagKa OpraHoB U TKaHEH bubnmnoreka HOK nH(OpMAITMOHHAS;
13 3apOJIIIIEBbIX JIUCTKOB https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
KOMMYHHKATHBHAsI.
Poct u pasBuTHE KUBOTHBIX. OO011ast rpaMOTHOCT®;
JlabopaTopHas pabora nHGOpPMAIMOHHAS;
71 «Br,mIl)aneHI;Ie 1| pI/ISHaKOB 0.5 bubmorexa LIOK KOS[)HEIOTC Hasl; ,
P . ' https://m.eds00.ru/7f416720 pHa,
CXOZCTBA 3apO/bIIIeH KOMMYHHUKaTHBHasl.
MTO3BOHOYHBIX )KHBOTHBIX)
PasMHoOkeHue u pa3Butne OO011ast rpaMOTHOCT®;
actenuii. JlaboparopHas nH(pOpMaIlOHHAS;
72 pa60Ta «Cr OCHFI)/Ie opraHOB 0.5 bubmnorexa LIOK KOS[)HEIOTC Hasl; ,
P p p ' https://m.eds00.ru/7f416720 pHa,
Pa3MHOXKEHHUS BBICIIIUX KOMMYyHHUKaTHBHAsI.
pacTeHU»
OO6m1ast r(paMOTHOCTB;
HcTopusi cTaHOBIEHUS U
73 A3BITHS. FCHETHKH KAK bubnuotexa [JOK nH(pOpMaIMOHHAS;
ﬁa . https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;

K KOMMYHHKATHBHAsl.
OCHOBHbBIE TIOHATHUS U OO11ast T paMOTHOCT®;
CUMBOJIbI T€HETHKH. bubnmoreka [JOK nH(pOpMaLOHHAS;

74 0.5 _
JIaGoparopHas paboTa https://m.eds00.ru/7f416720 | KOMIbBIOTEPHAS;
«/Ipo3oduna kak 00BEKT KOMMYHHUKATHUBHAS.
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TCHETUYCCKUX

HUCCIICOBAHUI
3aKOHOMEPHOCTH OOm1ast rpaMOTHOCTb;
HacJeI0BaHMS TPU3HAKOB. nH(popManoOHHas;
Monorubpuanoe KOMIIBIOTEpHas;
CKpelIuBaHue. KOMMYHHUKATHUBHAS.
75 I1 palgnqecxas{ abora 0.5 bubmorexa LIOK d
" P P ' https://m.edso00.ru/7f416720
N3yuenue pe3ynbpTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
po30QuiIb"
OO01mmast T paMOTHOCT®;
[uronornyeckne OCHOBBI ]
76 MOHOTHBPHIHOTO bu6mmoreka [IOK nH(popMaMOHHAas;
https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
CKpEIIMBaHUS
KOMMYHHKaTHBHasl.
T e OO611ast r(paMOTHOCTB;
77 CKDE HBEI}{IE)e Henontoe bu6nmoreka [IOK nH(OpMAIMOHHAS;
petll ' https://m.eds00.ru/7f416720 | koMIbIOTEpHAS;
JOMUHUPOBaHUE
KOMMYHUKATHUBHAS.
Jurubpuanoe OO611ast r(paMOTHOCTB;
CKpElIMBaHUE. nH(pOpMaIIMOHHAS;
[IpakTrueckas paboTa KOMIIBIOTEpHAS,
78 «IPI3 eHue eBpJ'IBTaTOB 0.5 bubmiorexa LJOK KOMM HI/II(IE)lTI/IBHa}I
Y1 pesy ' https://m.eds00.ru/7f416720 y ’
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
TPO30(PUITB»
OO6m1ast r(paMOTHOCTB;
[uTonornyeckre 0CHOBBI ]
79 MIHGPHIHOTO but6mmoreka [IOK nH(pOpMaIMOHHAS;
https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
CKpEUIMBaHUS
KOMMYHHKATHBHAsl.
OO11ast T paMOTHOCT®;
CremieHHO€e HacleJOBaHue bu6nuoreka [IOK nH(popMannoHHas;
80 .
IIPU3HAKOB https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;

KOMMYHUKAaTHBHas.
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OO6m1ast r(paMOTHOCTB;

XpOoMOCOMHas TEOpUs bubmuorexa [JOK nH(OpMAIIMOHHAS;
81 .
HACJIEACTBEHHOCTH https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
KOMMYHHKATHBHAsI.
OO01ast T paMOTHOCT®;
bubmuorexa [JOK nH(pOpMaMOHHAS;
82 ['eneTuka moma ’
https://m.eds00.ru/7f416720 | KOMIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO111ast TpaMOTHOCT®;
83 I'enoTun kak nenoctHas bubmuorexa [JOK nH(OpMAITMOHHAS;
cucremMa https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKATHBHAsI.
. OOm1ast rpaMOTHOCTH;
['eneTnueckunii KOHTPOJIb .
84 a3BHTHS pACTCHHA bu6nuoreka [JOK nH(popMaMOHHAas;
p ’ https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
YKUBOTHBIX U YEJIOBEKa
KOMMYHHKaTHBHasl.
OO11ast TpaMOTHOCT®;
85 N3MeHYnBOCTH IPU3HAKOB. bubnmnoreka [JOK nH(pOopManMOHHAas;
Bunwl nsMeHUHBOCTH https://m.eds00.ru/7f416720 | KOMIBbIOTEpHAS;
KOMMYHHKATHBHAsI.
OO611ast r(paMOTHOCTB;
MonuduxarnronHas bubmuotexa [JOK nH(pOpMaIMOHHAS;
86 .
U3MEHYMBOCTh https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
BapuarmoHHslii psg u OO011ast T paMOTHOCT®;
BapuallMOHHAas KpUBasl. nH(popManMoHHas;
JIaboparopHast pabota KOMITBIOTEpHAS,;
«HccnenoBanne KOMMYHUKATHUBHAs.
87 3aKOH01\lie HOCTEH 0.5 bubmorexa TIOK &
P . ' https://m.eds00.ru/7f416720
MOAU(UKAITTOHHON
n3MeHunBOCTH. [locTpoeHue
BapUAIMOHHOTO Psijia U
BAPUALMOHHON KPUBON»
I'enoTunuueckas bu6muoreka [JOK OO11ast rpaMOTHOCTb;
88 _
W3MEHYUBOCT. https://m.eds00.ru/7f416720 | wHdOpMaIMOHHAS;
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Komb6unarusHas KOMITBIOTEpHAs;
HU3MEHYUBOCTb KOMMYHUKATHUBHAS.
MyrtannoHHas OOm1ast rpaMOTHOCTb;
U3MEHYUBOCTb. nH(pOpMaLMOHHAS;
89 [TpakTudeckas pabora 05 bubmuorexa [JOK KOMIIBIOTEpHA;
«MyTtanuu y 1po30¢uiist ' https://m.eds00.ru/7f416720 | KOMMYHUKATHBHAas.
(Ha rOTOBBIX
MUKpOIMpenaparax)»
3aKOHOMEPHOCTH OO111ast TpaMOTHOCT®;
90 MYTaLlMOHHOTO MPOLECcca. bubmuorexa [JOK nH(OpMAITMOHHAS;
OnureHeTuka u https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
SIUT€HOMUKA KOMMYHUKATHUBHAS.
I'eneruka yenosexa. OOm1ast rpaMOTHOCTH;
91 [IpakTuueckas pabora 05 bubnuotexa [HOK uH(pOpMaLIMOHHAS;
«CocraBieHUe U aHaINU3 ' https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
POJIOCIIOBHOM KOMMYHHKaTHBHasl.
OO11ast TpaMOTHOCT®;
92 Metoabl METUITUHCKOM bubnmnoreka [JOK nH(pOopManMOHHAas;
TE€HETUKH https://m.eds00.ru/7f416720 | koOMIbIOTEpHAS;
KOMMYHUKATHBHAS.
3HadyeHne MeqUIITHCKOMN OO611ast r(paMOTHOCTB;
TE€HETUKH B MH(pOpMallMOHHAS;
93 MPEAOTBPAIEHUN U bubmorexa LIOK KOS[)HEIOTE Has;
P P https://m.edso00.ru/7f416720 PHAT,
JIEYEHU U TeHETUYECKUX KOMMYHUKATHUBHAs.
3a00JIeBaHUH YeJlOBeKa
OCHOBHBIE IOHATHS OO111ast TpaMOTHOCT®;
cenekiuu. JlaboparopHas nH(pOpMaIMOHHAS;
94 pabora «3yueHnue copToB 05 bubnmnoreka [JOK KOMIThIOTEpHAS;
KYJIbTYPHBIX PAaCTEHUU U ' https://m.eds00.ru/7f416720 | KOMMYHUKaTHUBHAas.
MOPO/1 TOMAIITHUX
YKUBOTHBIX»
MeTobl ceneKIMOHHON OO11ast rpaMOTHOCTb;
95 pabotsl. JlabopaTopHas 05 bubnmoreka [JOK nH(pOpMaLOHHAS;
pabota «/3yueHne MeTo10B ' https://m.eds00.ru/7f416720 | KoOMIbIOTEpHAS;

CEJIEKIIUU PACTECHUIN»

KOMMYHUKAaTHBHasl.
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JocTrmkeHus ceeKIuu

OO6m1ast r(paMOTHOCTB;

96 pacTeHUH U KUBOTHBIX. 1 bubmuorexa [JOK nH(OpMAIIMOHHAS;
[IpakTrueckas pabora https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
«IIpuBHBKa pacTeHui» KOMMYHUKATHBHAS.
CoxpaHenue, U3yu4eHUE U Ob1as rpamoTHoCTE;

97 I/ICH(I))J'IBSOBaI{’I/Ie yi 1 Bbu6nuoreka [IOK nH(popManMoOHHAas;

https://m.eds00.ru/7f416720 | KOMIbIOTEpHAS;
TEHETUYECKUX PECYPCOB
KOMMYHHKaTHBHasl.
buortexHonorus kak Hayka u OO111ast TpaMOTHOCT®;
OTpacib IPOU3BOJCTBA. nH(pOpMalMOHHAas;

98 IT paKTI/I‘leEKa}I al(;OTa 1 0.5 bubmmorexa LIOK KOSI)HEI-OTIGI Hasl;

P P ' https://m.edso00.ru/7f416720 pHat;
«3yueHne 0ObEKTOB KOMMYHUKATHUBHAS.
OHOTEXHOJIOTHI

OO11ast rpaMOTHOCT®;

99 OcHOBHBIE HaMPABJICHUS 1 bubmuorexa [JOK nH(OpMAITMOHHAS;

CUHTETHYECKON OMOJIOTHN https://m.eds00.ru/7f416720 | KOMITbIOTEpHAS;
KOMMYHUKATHUBHAS.
OO611ast r(paMOTHOCTB;

XpOMOCOMHAs U T€HHAas bubmuoteka [JOK nH(pOpMaIIMOHHAS;

100 1 _

VMH)KEHEepUs https://m.eds00.ru/7f416720 | KOMIIbIOTEpHAS;
KOMMYHHKaTHBHasl.
OO11ast TpaMOTHOCT®;

101 MenunuHckue 1 bubnmnoreka [JOK nH(pOopManMOHHAas;

OMOTEXHOJIOruu https://m.eds00.ru/7f416720 | koMIbIOTEpHAS;
KOMMYHUKATHBHAS.
PesenBHEL VhOK OO6m1ast r(paMOTHOCTB;
102 HOBfo eHng06(;6 CHIIE 1 but6mmoreka [IOK nH(pOpMaIMOHHAS;
P ’ THCHHC, https://m.eds00.ru/7f416720 | KOMITBIOTEpHAS;
CUCTEMaTHU3allusl 3HAaHUU
KOMMYHHKATHBHAsl.
OBUIEE KOJIMYECTBO YACOB 102 135

110 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

 buosorus, 11 xknacc/ Aragonora M.b., CuBormnazos B.U., O01ecTBoO ¢ orpaHMuYeHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
1. TTaceunuk B.B., Cymatoxun C.B., Kagunosa I'.C., IlIsenioB I'.I"., 'anontok 3.b. buonorus. Paboune nmporpammel. 5-
9 knacchl.
2. ITocobust qist yaurtens nop peakiueit B.B. [laceunuka: Ypoku 6unonoruu amst 5-6 Kiaccos.
3. http://bio.1september.ru
4. buonorus. https://interneturok.ru/subject/biology . Ypoku 1ikosibHOM nporpamMmbl. Buieo, KOHCIEKTHI, TECTHI,
TPEHAXKEPHI.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. https://bio-oge.sdamgia.ru/
2. Poccuiickas anekTpoHHas mkosna. https://resh.edu.ru/. Buneoypoku u TpeHaxxepsl 1o OMOJI0THH.
3. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/ 4.
http://www.theanimalworld.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O NPOLECCA
YUYEBHOE OBOPYJIOBAHUE
CnpaBo4YHbBIC TaOIUIIBI.
I'oTOBBIE MHUKpOITpEIAPATHI.
['epGapun.
OBOPYJIOBAHME JJIs1 TIPOBEJAEHUS IABOPATOPHBIX, IPAKTUUYECKUX PABOT, IEMOHCTPAIIUH
TepmomeTpsl, Bechl, yamku [letpu, mpoOupku, MeH3ypKkH. JIyIbl, CBETOBBIE MUKPOCKOITHI.
NurepaktuBHas nocka. MynbsTUMEIUUHBIN TPOEKTOP.



