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[NOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUS YydeOHOro mnpenmera «buonorus» cocraBWIN:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOoTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U OOECNEYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpA.

[Tporpamma mo O6uonoruu AaéT MpeACTaBICHUE O TENsx, 00 o0mIeil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpY, paclpeleieHue Io
paszenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YYCHUs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKM 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme mo OHOJOTMM Tak)Ke YUUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM M TPEIAMETHBIM pe3ysibTaTaM OO0y4eHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00y4aromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIii ypOBEHb) peann30BaH MPUHIIUIL
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIM  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHHUS,
OpeJCTaBIeHUH O 370pOoBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npuponHoii cpene. IloaTomMy Hapsimy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
MPOIIECCOB B MpOrpaMMe IO OHOJOTHH YAENEeHO BHUMAHHUE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HaHWH B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOT0 TOBEACHUSI B OKPYKAIOUIEH MPUPOIHON cpene,
aHaIM3a BIMSIHUS XO3SHCTBEHHOW [EATEIHHOCTH YEJIOBEKa HAa COCTOSHHE TMPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCWJICHHE BHHUMAHHS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO 00ECTIeUeHHUs YCIOBHU UTSl PEIICHUS
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHusl, KOTOpask MpeAIoiaraet
dbopMupoBaHHE Yy OOYYAIOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K HM3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpemHero oOmero oOpa3oBaHWs 3aHUMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPHUPOJE, €€ OTINIUTENBHBIX MIPHU3HAKAX — YPOBHEBOM
OpraHHW3allMy M OHBOJIOLHU, CO3MaET YCIOBUSA JUIS: TO3HAHUS 3aKOHOB J>KUBOW TMPUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 W Oe30macHOro oobpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIJICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOM MIPUPOJIE U YETIOBEKY.

Bonpimioe 3HaueHwe OWONOTHS WMEET TAaKXKe s PEIIeHUsS BOCIMUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, COUaNU3auu odyJaromuxcs. M3yyenne
Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,



KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
WHTETpAIMY OMOJIOTMYECKUX 3HAHUN C MPEJCTABICHUSIMH W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumuu u reorpadun. Ha3BaHHBIC TTONOKEHUS O TPEIHA3HAYCHUH YIeOHOTO
npenmera «buonorus» CcocraBUIM OCHOBY Ui ONpEIENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KaHUS, IPEICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JTOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe sl (POpMUPOBaHMS OOIIEH KyJIbTYpbI, ONpEAeIIfiolne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBHl COJICPIKAHHUs, KOTOphIE CIy>)KaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIIMX I'YMaHU3alUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS Yy4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHWU 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTpYKType ydeOHOro mnpeamera «bHonOrus» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeToabl HAy4YHOTO Mo3HaHUM», «KieTka kak Ouonorudyeckas cUcTemMay,
«Opraam3m Kak Ouosiormyeckas cuctemay, «CucteMa u MHOrooOpa3nue OpraHHYeCKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh ATU 3HAHUS /U TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH 00BEKTOB )KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeameTa «buomorus» Ha 06a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1ayu:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKUX TEOPHsIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOoAaX HAy4yHOIro IO3HaHWS,
CTPOCHHMHM, MHOTOO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluy,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOIIMXCS TMO3HABATENbHBIX, MHTEIUICKTYAIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3TJISJIOB,
UJIeW U MOJIX0J0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBIICHUS OKPYXAIOIIET0 MUpPA KMBOW MPUPOIBI HA
OCHOBaHUU 3HAHUU U OMBITA, TOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B TMPAKTUYECKON NESITEIBbHOCTH YEJIOBEKA, PA3BUTHUH COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IPHU MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAaHHE [EHHOCTU OMOJOTUYECKUX 3HAHHWMA U1 TIOBBIIICHHS] YPOBHSI 3KOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,



IPUMEHEHHE NPHOOPETEHHBIX 3HAHUI U yMEHUI B IOBCEIHEBHOW JKU3HU Ul OLCHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZICHUE Mep MPOPUIAKTHKH 3a00JICBaHHIA.

B cucreme cpennero obuiero o6pazoBanus «buosorus», nzydyaemas Ha 0a30BOM YpOBHE,
ABIISICTCA 00sI3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB IPEAMETHONW o00sacTu
«EcTecTBEHHO-HayUHBIE [IPEIMETHIY.

Jnis n3ydenus 6uonorun Ha 6a30BOM YpOBHE CpeIHEro oOIIero o0pa3oBaHUs OTBOJUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio),.



COJEPXAHUE OBYUYEHU A
10 KJTACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HaYy4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HAYK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpertsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckas pabota Ne 1. «lcmonbp3oBaHME pPa3IMYHBIX METOIOB IpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTeM © HWX pasHooOpasue. YPOBHU OpraHU3aldd  OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmunpel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHUE KJICTKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

@yHKIMM BOJABl U MUHEpPAIBHBIX BElIECTB B KieTke. [lomnepikaHue OCMOTHMYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0e1KkoB. AMUHOKUCIOTE — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouoniornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuuss  QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JIHK. Crpoenune u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[utomoruss — Hayka o kjetke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(axTOB B HAYYHOM MMO3HAHUU. METO/IbI N3YUEHHSI KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
npokapuoTuyecko kieTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[InasmaTtnueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. [uTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Buner mnactun. HememOpaHHbie OpraHOUAbl KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbIli HeHTp KiIeTkh. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lneinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuel u cxembl: «llepuoguyeckass Tabauna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTKkn», «CTpoeHue XUBOTHOM KIETKM», «CTpOEHHE pacTUTENBHON KieTku», «CTpoeHune
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble 1 IpakTHYeCKue padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHE CTpOEHHUS KJIETOK DPACTEHHUH, >KUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHE).

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BeImiecTB, WIHM MeTa0omu3M. ACCUMWIISAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTaboIu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3pl ¢orocunTe3a. Peakmuu ¢dorocuHTE3a.
D¢ dexkTuBHOCTL (hOTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A JIJIs KU3HH Ha 3eMuie. BimsiHue ycmoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocHHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a JUIS KU3HU Ha
3emie.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTaIlbl 3HepreTndeckoro oomena. [nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuyHoro cuHTe3a. [enernueckas wuHbopmanus u JIHK. Peanuzarus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcropuss oTkpeiTms BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc UMMyHOACPUITITA YETTOBEKA

(BHUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUMIMS, peBepra3a M HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii ooMen», «Xmnopornacty, «Dotocunres», «Crtpoenue JHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH mwmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmuinkanuu «Y npoenue JJHK u tpanckpunmmsy, «buocunres
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIH MK kineTkd. WHTepdasza m muro3. I[Iponeccsl,
npoTekaromue B uHTepdasze. Pemnmukanus — peakuus marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Cragum mutosa. IIpomecchl, mpoucxonadiiue Ha pasHBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOUYHBIX, CIIOpOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMPOBAaHHUE OPraHU3MOB, €T0 3HAYCHHE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKeHHE, €r0 OTIUYHUS OT OECroI0ro.

Meiio3. Craguu meiosza. Ilpormeccsl, mpoucxonsmiue Ha cragusx meiosza. [loBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. bruonornueckuii CMbIC M 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHMS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBFHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpYIIsLus,
opranoretes. IlocTamMOproHanabHOE pa3BUTHE. THUITBI TOCTIMOPUOHATIBLHOTO PAa3BUTHS: MPIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpPMbI pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOITHOE OIIIONOTBOpEHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
OaxTepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u Henpsimoe pa3BUTHE», «l'ameToreHes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka muekonutarouero», «KapuokuHe3 B KIETKax KOpelIKa JyKa», MarHuTHas
Mo ieb-anmaukanus «/lenenue knetkny», moaens JJHK, Moxens metadazHoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHUS TMOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToJbl TEeHETUKH (TMOpHUI0JIOrMYECKUM, LIHUTOT€HETUYECKUM, MOJIEKYJISIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckass CMUMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
MonoruOpuaHOe CKpenBanue. 3aKoH equHo00pa3us THOPUIOB MepBoro nokosieHus. [Ipasumo
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHMs. AHATU3UPYIOLIEe CKpEIIUBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLEIUIEHHOMY
HacJIeOBaHMIO T'eHoB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHas TEOpUs HACIIECTBEHHOCTH. | eHeTHuecKrue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BHibl H3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKALMOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHBIC TIPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOAN(PUKAIIMOHHONW N3MEHYNBOCTH.

HacnenctBenHnas, Wiy reHoTUnuyeckas, "3MeHYMBoCcTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 W TOJOBOWM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpPOMOCOMHBIE, TeéHOMHble. YactoTra M
NPUYMHBI MyTalii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETHYECKUN, OHOXUMHUYECKHH, MOJEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHust
YeJoBeKa: TeHHble O0oJie3HH, OOJEe3HHM C HACIEACTBEHHOW MpPEeApacHoiIOKEHHOCTHIO,
xpoMocoMHble Oone3nu. Comaruueckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
NPEJOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHUN YeTI0BEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOICHETHYECKasi OCHOBAY,
«3aKOH pacIIelIeHUs] M €ro IUTOIe€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMmeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l €éHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
U yeloBeKa», «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm Kpou», «MyTalnnoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpuaHoe ckpemuBanue», «HemnonHoe
JOMHUHHUpOBaHMe», «/{urubpuanoe ckpemuBanue», «llepekpécT Xpomocom», MHUKPOCKON U
Mukpornpenapar «J/Ipo3oduna» (Hopma, mytanuu HopMbl KPBUIEEB U OKpPAcKU Telna), repbapuit
«I"opox MOCeBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUIAHOTO U TUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3yuenre Moau(PUKAITMOHHON U3MEHUYUBOCTH, MTOCTPOCHUE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Ananmu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa ¥ MPOIECC. 3apOokKIECHUE CEJIEKIUH U JoMecTukanus. Ydyenue H. WM.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pa3usl KYyIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXO0KICHUS IOMAITHUX KUBOTHBIX. COpT, MOPOIa, IITaMM.

CoBpeMeHHBIE METOBI CENeKIMU. MacCoBBI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMHU
pacTeHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIu3kopoicTBEHHOE CKpeluBaHe — MHOPUAMHT.
Yucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS — CHIIA.
Hepoxacreennoe ckpemmBanue — ayrOpunuHr. OtpanéHHas ruOpuauzanuss U e€  yCIexH.
NckyccTBeHHBI MyTareHe3 W MOJYyYCHHE MOJUILIOUI0B. J{OCTHXKEHMSI CEJIEKIIMU pPACTCHUH,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrennsix opranmsmoB. Knerounas wumxenepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHKe BbICOKONPOAYKTHUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJBI U JIOCTIDKEHUSI CENEKIUU PACTeHHM M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIMUMUCs NPOrpaMM CpeaHero oouiero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NMUYHOCTHBIX pE3yJIbTAaTOB OCBOECHMs IpenMera «bHonorus» BblIENIEHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHME OOy4YarOIIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPENEICHHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO OHOJIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUSA
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroIMXcs pPYKOBOICTBOBAThbCS B
CBOEM  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHUCTEME
OHMoNIOTHYEeCKOro 00pa30BaHMs, HaJIMYUE SKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yNabTaTBl OCBOCHMs INpeamera «buonorus» IOCTUraroTCs B €IUHCTBE
y4eOHOI W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHHCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOuiecTBe MpaBUJaMM U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEW IO3MLMM JIMYHOCTH, NATPUOTH3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOINOPSAKY, YEJIOBEKY Tpylda M CTaplIeMy IOKOJICHHIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOro npenMera «buonorus» IOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA ACSITEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00I1IeCTBa;

OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX NpaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUHU YU€OHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO MO3MIMIO 110 OTHOUIEHHIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YYUThIBaTh B CBOMX JEMCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
IIO3HABATEJIBHBIX M HUCCIEHOBATENbCKUX 3a[a4, YBAXUTCIBHOIO OTHOLICHMS K MHEHMIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3BIK U KYJBTYPY, IPOIILIOE M HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIGHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE H pa3BUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaYE€HUsI OMOJIOTUH B IIO3HAHUU 3aKOHOB IMpUpoOAbI, B JKU3HHU YCIIOBCKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexx IEHHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO HapoIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIHUTENSM, CO3JAaHUI0 CEMbHM HA OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCﬁ CEMEUHON JKU3HU B COOTBETCTBUHU C TpaguusAMu HapoaO0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITAa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECCTBEHHBIX OTHOIICHHIA,

IIOHUMAaHHNEC SMOIIUOHAJIBHOT'O BOSHCﬁCTBHﬂ JKUBOH npupoanl 1 eé IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HMCKYCCTBA, CTpPEMIIEHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro Bocnutanusi, ¢GOPMHPOBAHMS  KYJAbTYPbl  30POBbSI U
IMOIMOHAIBLHOTO 0J1arOMOJIyYHusi:

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
coOIOZIeHre TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (uU3UYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCJEACTBUM M HENPUATHS BPEIHBIX MPHUBBIUEK (YIMOTPeOJICHUS aTKOToJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COI.[I/IﬂJ'II)HOﬁ HampaBJICHHOCTH,
CHOCOOHOCTE WHUIIUUPOBAThH, IJIaHUPOBATh )51 CaMOCTOSATECIIBHO BBITIOJIHATH TaKyro
JESITEIbHOCTD;

UHTEpEeC K Pa3MUYHbIM chepaM MpodhecCHOHATBHONW NEATETbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpA30BaHHUIO HAa TPOTSIKEHUU BCEH
KU3HU;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICeHUH MpOoOJieM, CBSI3aHHBIX C pAIMOHAIBHBIM MPHPOAOINOIB30BAHUEM (COOIIOCHHE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TMPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHIMACMBIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLUAIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAayKd M  OOILIECTBEHHOM IpPaKTUKHU, OCHOBAHHOIO Ha JHAlOre KYJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JUIsl COBPEMEHHOW IMBMIIM3AIMU: 00ecreYeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YyHKIIMOHAJIBHOM
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KAIOIIer0o MHpa M HPOMCXOJAMIMX B HEM HU3MEHEHMH, yMEHUE JenaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAyYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMHM 1O OHOJOIMH B COOTBETCTBHHM C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3ylbTaThl OCBOGHHUS y4eOHOTo mpeamera «bHONOTHsS» BKIIOYAIOT:
3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MI/IpOB033peHI/I$I 06yan01u1/1xcs1 MG)KI[I/ICL[I/IHJII/IHapHLIe
(MeXmpeaMeTHbIE) O0IeHayYHbIC TIOHSTHS, OTPAKAIOITUE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crienuprKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeopHsi, HCCIIeJOBaHUEe, HAOJIIOJCHUE, U3MEpPEHUEe, HKCICPUMEHT U JPYruX), YHUBEpPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OOYYaroniuxcs,
CIIOCOOHOCTH o0yJaromuxcst HCIIOIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHbIe y4yeOHBbIE JEHCTBHS B IO3HABATEIBHOM U
COITMAIbHOM MPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBbl CPEIHEro o01ero odpazoBaHUs
TOJI’)KHBI OTpa)KaTI)Z

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (POpMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUS (aHasza,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSTHI (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATH CBS3U C APYTUMHU MOHITUSIMH);

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl U KPUTEPUU HX JIOCTHKECHHUS,
COOTHOCUTH pe3YJ'IBTaTI)I JACATCIIBHOCTH C IIOCTAaBJICHHBIMU LICIAMMU,

UCIIONIb30BaTh OMOJIOTMYECKHUE TOHATHUS JUIS OOBsACHEHUs (AaKTOB U SIBICHUU KUBOU
MIPUPOIBL;

CTPOUTH IJIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISABJIATH 3aKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaeMI)IX SABJICHUAX, q)OpMy.]'H/IpOBaTI)
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3y4aeMbIX OMOIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaIII/IOHHBIX UCTOYHUKAX,

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCIEA0BATEIbCKHE IeHCTBUS:

BIIAJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEHCKON M MPOCKTHON NEATETbHOCTH, HaBbIKAMHU
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IMOMCKY METOJIOB
pemeHI/m HpaKTI/I‘ICCKI/IX 3ajJa4, HpI/IMeHeHI/IIO paBHHqHBIX MECTOAOB IIO3HAHUA,

WCIIOJIB30BaTh PAa3JIMYHbIC BUJBI ACATEIHPHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINK, MPEeoOpa3oBaHUI0 U TPUMEHEHHUIO B YUEOHBIX CHUTYyaIUSAX, B TOM YHCIIC MPHU
CO3JaHUHN y‘-Ie6HI>IX " COILIUAJIBbHBIX HpOCKTOB;



(GopMHpOBATh HAYYHBIA THUIl MBILIUICHHS, BIAJETh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pelleHHs, HAaXOAWTh AapryMEHThl Uil J0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh NEpEeHOCUTh 3HAHHWA B  IIO3HABATENBHYI0 M  IPaKTHYECKyl0  00aacTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBbIE WJEM, HNpPEJIaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIue aJbTepHATUBHbIEC PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCSA B PA3IMYHbIX MCTOYHMKAX HMH(pOpManuu (TEKCTe y4yeOHOro mocoowus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIWYHbIX BHUJIOB U (opM
NPEJICTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

dopMymHpoBaTh 3ampoChl M TMPHUMEHSATh pPazIHMYHBIE METOJABI TNPH IOWCKE W O0TOOpe
O6uonornyeckoit MHGopMaIy, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOJIH30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMY MPEACTABICHUS OHOJOTUYECKOU
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHe W MaTeMAaTWYeCKHe 3HAKH M CHMBOJIBL,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJAJCTh HABBIKAMU pACIO3HABAaHUS M 3alMThl WHpOpMaNMU, HHGOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTe
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHTENFHO BBIMTOJHEHHS TMpeIaraeMoil 3aJadyd, YYHTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpelICTBa OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYyalluil, YMETh CMSr4aTh KOHQIUKTHI U
BECTH [1€PErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIECHHS M B3aWMOJICHCTBHSA, IMOHMMATh HaMEpPEHUS
JPYTUuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHNUS;



pPa3BEPHYTO W JIOTMYHO M3Jararb CBOKO TOYKY 3pPEHHs C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThHI IpU
pelieHnn OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOACUCTBUS MIPH PEeIICHHH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 1O €€ INOCTMKEHUIO: COCTAaBJATH IUIAH JACHMCTBUM, PACHPENCIATh POIAU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh WAEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnus:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS MJs BBIABICHUS NpOOJIEeM M HUX pEIIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[EI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYXKaKOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaul B OOpa30BATEIbHOW JEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHUs MpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUK B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPU aHAIU3€E PE3YJIBTATOB IEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU M IOCTOUHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;



IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
INNPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsle pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAOT creruduueckue st yaeOHoro npeamera «buosorusy HaydyHble 3HAHMS, YMEHUS U
CHocoOBl JEMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESTEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUN B PA3IMUHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX J>KU3HEHHBIX CHUTYallMsX, CBS3aHHbIX C Ouosiorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 110 roJamM 00yUeHHUsL.

[IpenmerHble pe3ynabTaThl OCBOCHHS YydeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M POJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa [T PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIIECTB M  IpEeBpallleHue DSHEPruu), TIoMeocTa3’
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoayKuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE u3jiaraTb OHOJOTMYECKHE Teopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
HEeHTpajdbHas JorMa MOJEKyIsapHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOXKACHUSI KyIbTYpHBIX pacteHuil H. U.
BaswuiioBa), onpenensaTs rpaHuLlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BIa/leTh METOJaMHM HAy4YHOrO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOro
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIIECISTh CYHIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK IPOKApUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa BEIECTB U
IpeBpalleHus] YHEPrUu B KIETKE, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJI0TBOPEHUS, PAa3MHOKEHUSI, UHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOT€He3);

yYMEHUE TPUMEHSTh MOJTy4YeHHbIE 3HaHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 1151 IPUHATHS IPAKTUUYECKUX PEIEeHUI B MOBCETHEBHOM KU3HHU C ENIbI0 O0ecTieueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIO/IEHUsT HOpM
IPaMOTHOTO TOBEJIEHUsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKe, CLETUICHHOE HACIIE0BaHUE, COCTABIATh CXEMbl MOHOTMOPHUHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MpPaKTHUYECKUEe paboThl, COONMOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHWBAaTh W WHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTMYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA



MaccoBOM MH(OpMaLNU, HAyYHO-TIONYJSPHbIE MaTEepHUalbl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KonnuectBo yacos
DneKkTpoHHbIC (IU(PPOBHIE)
Nen/m | HaumeHoBaHue pa3fenoB ¥ TEM IPOrPaMMBI Kountponsusie | IIpaktrueckue
Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
bubnmoreka [IOK
1 broori Kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBbl U UX OpraHu3alus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XUMUYECKHUI COCTaB U CTPOECHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 JKusHenesaTenbHOCTh KIIETKHA 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3mHOXeHME U MHAMBUAYAIBHOE Pa3BUTHE 5 1 Bbu6moteka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubmuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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I[TIOYPOYHOE IINTAHMPOBAHUE

10 KJIACC
Ne KoJunyecTBo 4yacoB Jlara JJIeKTPOHHBbIE LU (PPOBHIE
Il/-lI Tema YpoKa Beero KOHTpOJ‘IbHLIe HpaKTI/I‘IGCK W3ydeHus oﬁpasosaTeJIbele
padoThI ue padoThbl pecypcbl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHMS JKHBOU
2 Nl dienomsoname paman 1 05 Batmoreka I1OK
3 ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTHYECKUX 0OBEKTOB
3 buonornyeckue cUCTEMBI, 1 bubmuorexa [JOK
MPOIIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XuMUYeCKuil cocTaB KiIeTku. Boma 1 bu6mmoreka [IOK
Y MUHEpAJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
5 benku. CoctaB u cTpoeHue OeIKoB 1 hitps://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTHYECKON aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMHIIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
! Y TaeBOL. JIAH eI 1 https://m.edso0.ru/863e6870
bubmuorexa [JOK
8 Hyxniennosgie wucrorer. ATO 1 https://m.edso0.ru/863e6d5c
9 Hcropus n MeTo 1l U3y4EeHHS 1 bubnnorexka [JOK

kietku. Kinetounas teopust

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
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KieTka kxak 1ienocTHas KuBas

10
cucrema
CrpoeHue 3yKapuoTUYECKOn
kieTku. Jlaboparopnas padora No
2 «3y4eHue CTpoeHUs KIETOK bubmuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE)»
bu6mmoreka [IOK
12 OOMeH BeIIECTB WA META00IN3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Potocmires. Xemocutres https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTureckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas padota Ne 3 05 bubnuotexa [JOK
«HabmroneHne MUTO3a B KJIIETKAX ’ https://m.edso0.ru/863e7dc4
KOHUYHMKAa KOpEITKa JIyKa Ha
TOTOBBIX MUKpOITpernapaTax»
16 Buocunres O6enka. Peakims bu6nmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancusius — OuocunTes 6enka https://m.eds00.ru/863e796e
18 Hexknerounslie GopMbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuorexa [JOK

https://m.edsoo.ru/863e7f4a
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OO0pa3oBaHue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlabopaTopHas paborta Ne 4

bu6mmorexa [IOK

21 «M3yueHne cTpOCHUS MOJIOBBIX 05 https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

29 WNHnuBunyanbHOE pa3BUTHE bubmuorexa [IOK
OpPraHUu3MOB https://m.edsoo.ru/863e8436

23 EZ?J?;I;I(I:(?BGH::(?’TK; 1: bubmorexa LHOK

https://m.edso0.ru/863e86f2
U3MEHYMBOCTH
| oo e B 0K
' https://m.eds00.ru/863e8878
CKpELIMBaHHE
s | ememmo: oo Buniorss LOK
https://m.edso0.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CuerjieHHOE HaclleJ0BaHue
npu3HakoB. JIabopaTopHas pabora

26 No 5 «M3yueHune pe3ynbTaToB 05 bubnuoteka [JOK
MOHOTHOPHUIHOTO M JUTHOPHIHOTO ’ https://m.edso0.ru/863e8c60
CKpelIuBaHus y Apo30(uiel Ha
TOTOBBIX MUKPOIMpENapaTax»

27 I'enetuka nmona. HacinenoBanue bu6nmoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3MeHUYnBOCTb.

HenacnencTBenHass U3MEHYUBOCTD.
o
28 ﬁiﬁiﬁﬁiﬁpﬁﬁﬁ;ﬁiﬁiﬂim 05 bubmmorexa [IOK
' https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psija U
BAPUALIMOHHON KPUBOIN»
29 HacnencTBenHnast U3MEHYHUBOCTD. 0.5 bubnuorexka [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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JlaGopaTtopHas pabota Ne 7.
«AHanM3 MyTanui y 1po30Quisl
Ha FTOTOBBIX MUKPOIIPETIapaTax»

https://m.edso0.ru/863e8efe

30 I'eHeTuka yeaoBeka 1 bubmorexa LIOK
https://m.edso00.ru/863e8d78
PesepBHelil ypok. O600IICHHE 110
31 Teme «HaciencTBEHHOCTE 1 1
U3MEHYUBOCTH OPraHU3MOBY
32 Cenekius Kak HayKa U MPOLEcC 1 Enbmorexa OK
https://m.eds00.ru/863e9214
33 MeTtonanl 1 JOCTHXKEHUSA CEJIEKIIUN 1 bu6mmoreka [IOK
pacTeHUil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak orpacib 1 bubnnoreka [JOK
IPOM3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHM I OCHOBHOM
OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJTACC

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMbie MPEIMETHBIC PE3yIbTAThl OCBOCHUSI OCHOBHOM
00pa30BaTeNBHON MPOTPAMMEBI CPEAHETO 00IIero 00pa3oBaHUs

ChopmupoBaHHOCT, 3HAHUN O MecT€ M POJIU OHOJIOTUU B CHCTEME
HAYYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KAapTUHBI MHUPAa M HAYYHOTO MHUPOBO33pPEHHUS; O
BKJIQIE POCCHHMCKHX M 3apyOeKHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHE
Oouonoruu; (YHKIMOHATLHOM TPAMOTHOCTH YEJOBEeKa Ui pEUICHUS
JKU3HEHHBIX 33]1a4

YMeHue pacKpbIBaTh CO/AEpKaHUE OMOJIOIMUECKUX TEPMUHOB U MOHSITHUM:
JKU3Hb, KJIETKa, OpraHu3M; MeTabosm3M (0OMEH BEIIECTB U MpEBpaIlICHHE
DHEPIUH), TOMEOCTa3 (CaMOPETyJISIKs), YPOBHEBas OpraHU3alUsl JKUBBIX
CUCTEM, CaMOBOCHpPOM3BEJIEHUE (PENpOAyKLHs), HACIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U pPa3BUTHE

YMeHue wu3naratb OMOJIOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
myTtaruonHas), 3akoHel (I. Mengens, T. Moprana, H.1. BaBunosa) u
yueHust (O IEHTpax MHOrooOpasusi W TPOUCXOXKICHHUS KYJIbTYPHBIX
pacrennii H.M. BaBuioBa), onpenensiTb I'paHUIbl UX HPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BiageTh METOJaMH  HAy4YHOTO T[O3HaHUS B  OHOJOTHU
(HaOmroleHNEe W ONHMCAHME JKUBBIX CHCTEM, TIPOILIECCOB U SIBICHUM;
OpraHmM3alsi W  MPOBEACHHWE  OHOJOTHYECKOTO  OKCIIEPUMEHTA,
BBIJIBIDKCHUE THUTIOTE3bI; BBISBIICHUE 3aBUCUMOCTH MEXy UCCIICTyeMbIMU
BeJIMYMHAMHU, OOBSCHEHHE TMOTYyYEHHBIX PE3yJbTATOB, HCIOJIB30BAHHBIX
HAy4YHBIX TIOHSATHH, TEOPHH W 3aKOHOB, yMEHHE JIeJaTh BBHIBOJLI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIHTATOB)

YMeHue BbIIETATh CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KIETOK MPOKAPHOT
U DJyKapuoT, OJHOKJIICTOYHBIX ¢ MHOTOKJICTOYHBIX OPraHU3MOB,;
OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB M IPEBpAIlCHUs JHEPTUU B
KJIeTKe, (OTOCHMHTE3a, TIUIACTUYECKOTO0 M DHEPreTHYEeCKOro OoOMEeHa,
XeMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJIOTBOPEHHS, PA3MHOKEHUS,
WHIWBUIYAIbHOTO PA3BUTHS OpraHru3Ma (OHTOTEHE3)

YMeHue - OpUMEHSTh  MOJy4YeHHble  3HaHUS Ui OOBSICHEHMS
OMOJIOTUYECKUX TPOLECCOB M SABICHWM, A NPHUHATUS NPAKTUYECKUX
peleHuit B MOBCEIHEBHOW KM3HM B IENAX obOecredeHus 0e30MacHOCTU
CBOETO 3/I0POBbSI U 3JI0POBbSI OKPYXKAIOIIUX JIFOAEH, COOMIOJCHUS HOPM
TPAaMOTHOIO TOBEIECHHS B OKPYKAKOUIEH NPUPOJHOMN Cpelie; NOHUMaHUe
HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKEHUNH COBPEMEHHON OMOJIOTUU U
OMOTEXHOJIOTUH TSl paliMOHAJILHOIO IPUPOAOIOIb30BAHNUS

YMeHue pemarbh 3JIEMEHTapHbIE TI'E€HETHYECKHWE 3aJayd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBaHUE, CICTUICHHOE HACJEJI0BAaHKUE, COCTaBIIATH
CXEeMBbI MOHOTUOPHUIHOTO CKPEIMBAHUS JUTSI TIPEeICKa3aHus HACTIeIOBAHUS
MIPU3HAKOB y OPTraHU3MOB




10

YMeHue BBITIONHATH JJA0OpaTOpPHBIE U MPAKTHUECKHE paboThI, COOII0IATh
npaBuia mpu padoTe ¢ yueOHbBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM

YMeHHe KpUTHYECKH OIEHMBATh W HWHTEPIPETUPOBATH WH(POPMALIUIO
OMOJIOTMYECKOT0 COEpKaHMsl, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3auuHbiX ucTtoyHuMKoB (CMU, Hay4yHO-TOMyJISIpHBIE MaTepHallbl);
TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEeI0BaHUN B OMOJIOTUHU, MEULIMHE,
OMOTEXHOJIOTHH

YMmeHue co3ngaBaTh COOCTBEHHBIC MUCHBMEHHBIE M YCTHBIE COOOIIEHUS,
00001128 OMOJOTHYECKYI0 HH(POPMAIMI0 U3 HECKOJbKUX HMCTOYHUKOB,
IpPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar OHOoJI0TUN




ITPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

10 KJIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorusa xak HayKa

11

1.2

buonorusst — Hayka o »kxuBoM mnpupone. Posb Ouosioruu B ¢GOpMHpPOBaHUU
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK
Metoabl MO3HAHUS )KUBOU MPUPOIbI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MEpeHue, Kiaccuukaiys, MOACIUPOBAaHUE, CTAaTUCTUYECKas 00paboTka
JTAHHBIX )

JKuBble cUCTEMBI U UX OopraHu3anus

2.1

2.2

JXussle cucremsl (brocucTeMbl) Kak IpeaMeT u3yueHus Ouonoruu. CoiicTa
OMOCUCTEM U UX pa3HOOOpasue

YpoBHU Opranuszanu OMOCUCTEM: MOJIEKYIISIPHO-TEHETUUYECKUM, KJIETOYHbIH,
OpraHU3MEHHBbIH, MONYJAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKHU

3.1

XUMHYECKUA COCTAB KIIETKA. XHMHUYECKHE BIEMEHThI: MAaKpPO3JIEMEHTHI,
MHKpO3JIEMEHThl. Boga u muHepanpHble BemiecTBa. DyHKIMM BOABI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [Topepkanne ocMOTHYECKOTO OanaHca

3.2

benku. CoctaB U cTpoeHne O€lIKOB. AMHUHOKUCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHuMble M 3aMEHUMbIE aMHUHOKHUCIOTHI. AMHHOKHMCIOTHBIH COCTaB.
YpOBHH CTPYKTYpBHI OEIKOBON MOJIEKYIHI (IEpBUYHAS, BTOPUYHAS, TPETUIHAS
U 4eTBEpPTUYHAs CTPYKTypa). XUMHUUECKUE CBOWCTBA OenIKoB. bruonornueckue
(GyHKIMHN OEIKOB.

depMeHThI — Ouooruueckue karanuzaropbl. CTpoeHne pepMeHTa: akKTUBHBIN
LEeHTp, cyOcTpatHas crnenupuuHocTb. KopepmenTel. Burtamunbl. OTnnuus
(epMEeHTOB OT HEOPraHMYECKMX KaTaJln3aTOPOB

3.3

3.4

3.5

3.6

3.7

3.8

VYraeBoasl: MoHoOcaxapuibl  (TiIroko3a, pubo3a UM Je30Kcupub03a),
aucaxapunibl (caxaposa, JIaKTo3a) M ToJiMcaxapuibl (Kpaxmall, TJIMKOTEH,
LeJITr0103a). bruonornueckue GpyHKIUM yrieBoaoB.

Jlununel:  TpUrauuUepuasl, crepounbl, (ochonunuasl. I'mapodunbHO-
rusipopoOHbIe cBOMCTBa. buonoruueckue ¢ynkiuu aunuaoB. CpaBHeHHE
YTJI€BO/IOB, OETIKOB U JIMIIUOB KaK UICTOYHUKOB SHEPTUU

Hyxknennoseie xucnorsl: JIHK un PHK. Hyxneorunsr — MoHOMeEpSI
HYKJIeMHOBBIX KucioT. Ctpoenne u gpynkuun IHK. Ctpoenue u QpyHKINH
PHK. AT®: crpoenue u GpyHKIIIN

[uTonorus — Hayka o kierke. Kiierounast reopusi. MeToapl H3y4eHUsI KJIETOK

KieTka kak menoctHas xuBas cucrema. O0Imuye npu3Haky KISTOK: 3aMKHYTast
HapyxHas memOpana, monekyinsl JIHK kak reHeTHdeckwii ammapar, cuctema
cuHTe3a OeJKa

Tunbl kneTrok: »ykapuoTHuYeckass M Ipokapuotudeckas. OcobOeHHOCTH
CTpOEHHsSI IpoKapuoThyeckoil kieTku. Kietounas crenka Oaktepuil.
CrpoeHne »ykapuoTHuecKoil KieTKHM. OCHOBHBIE OTJIMYMS PaCTUTEIBHOM,
KUBOTHOM M ITpHOHOI KIIeTKH

IToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAsl CTCHKA, TIIMKOKAINKC, WX
¢bynkun. [Ina3marunueckas MmemOpana, e€ coiictBa U pyHkimu. Lutonmazma




u e€ opranouapl. OTHOMEMOpPAaHHBIE OPTaHOMIbI KJICTKHU: YHI0IUIa3MaTHYeCKast
cerb (OIIC), anmapar I'onbaku, Jm3ocoMsl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKU: MUTOXOHJIpYH, MIacTuabl. [IpoucxoxaeHrne MUTOXOHAPUA U TIIIaCTHUIL.
Buner mnactun. HememOpaHHBIE OpraHOUIBI KJICTKHA: PUOOCOMBI, KJIETOYHBIN
LIEHTP, PECHUYKH, )KTYTUKU. DYHKIIMN OpraHOMAO0B KJIETKU. BKiItoUeHus

3.9
3.10

Snpo — perynaropubiii neHTp kietku. CTpoeHue sjpa: sjepHas 000104Ka,
KapuoIlLIa3Ma, XpOMAaTHH, SAPBIIIKO. XpPOMOCOMBI

TpchnopT BCIIECCTB B KJIICTKE

H(PI?)HCI[CHTCJIBHOCTI) KIICTKHU

4.1

4.2

OOMeH BemecTB, WM METa00JIM3M. ACCUMUIIALINS (TUIACTUYECKU OOMEH) U
TUCCUMIIISALIUS (PHEPTeTHUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO IpoIiiecca
Merabosm3ma. Tumbpl oOMeHa BEHIECTB: aBTOTPOMHBIA M TeTEPOTPOQHBIM.
Ponb pepMeHTOB B 0OMEHE BEIIECTB M IPEBPALCHUN SHEPTHU B KIIETKE

@®otocunte3. CperoBas u TeMmHOBas ¢as3pl (orocuHTe3a. Peaknmn
dotocunTe3a. DPdexkTuBHOCTh PoTOCHMHTE3a. 3HayeHHe (OTOCHUHTE3a I
XU3HU Ha 3emie. BrusHue yclioBuid cpenbl Ha (OTOCHHTE3 U CIIOCOOBI
MOBBILIEHUS €T0 MPOJYKTUBHOCTU Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTE3UpYIoIHe OakTepuu. 3HAUYCHHE XEMOCHHTe3a JUIs
YKU3HH Ha 3emJie

4.3

4.4

OHeprerudyeckuii oOMeH B KieTke. PaciieruieHue BeIIeCTB, BbIIEICHHE U
aKKyMYJIMPOBaHUE JHEPTUU B KIETKE. DTalbl SHEPreTUYECKOro OOMEHa.
I'muxomus. bpoxkenue u ero Buasl. Kucnopoanoe okucineHne, Wik KIETOYHOE
apIxanue. DPPEeKTHBHOCTh YHEPTeTUIECKOTO OOMEHa

Peakium wmarpuuyHoro cuHreza. I'eHernueckas wuHpopmanus u JIHK.
Peanu3zanus reneTndyeckoil MHGOpMAIUK B KIeTKe. [ eHeTHueckuil Koa u ero
cBoiictBa. TpaHckpunuus — wmartpuunblii cuHTe3 PHK. Tpancmauma —
6uocunTe3 Oenka. KogupoBanue aMmuHOKUCIOT. Pons pubocom B OnocuHTese
Oenka

4.5

Hexnerounsle ¢popmbl xu3Hu — BUpychl. Mcropust otkpeitust Bupycos (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS M JKHU3HENEATEIBHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacteHMid, KMBOTHBIX M YEJIOBEKA, BBI3bIBAEMbIE
BUpycamMu. Bupyc ummyHozeduuura uyenoseka (BUY) — Bo3Oyaurens
CIINda. ITpodunaxTrka pacpocTpaHeHHUs BUPYCHBIX 3a00IeBaHUN

PasMmuoOXeHUE U WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

5.2

Knerounblii 1uki, WiaM KU3HEHHbIM IUKI KieTku. MHTepdaza um MuTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernkanus — peakuns MaTpU4HOTO
cunreza JJHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapUOTHII.
JIuniouHBIH M TaIUIOWJHBIA  XPOMOCOMHBIE HAOOphl.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOKEHHS W HHIUBUAYAIBHOIO Pa3BUTHS
OpPraHHU3MOB.

Henenune kierkn — Muto3. Cragum murtosa. IIpoueccsl, npoucxondume Ha
pa3HbIX CTaAUIX MUTO3a. buonoruueckuii cMbIc MUTO3a

®opMbl pa3MHOXKEHHS OpPraHu3MOB: Oecrojioe U mojoBoe. Buasl Gecrionoro
pa3sMHOXEHHUs: JeJeHUE HAaJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHMe,  BET€TaTHBHOE  pPa3MHOXKEHHE. HckyccTBeHHOE
KJIOHHPOBAHHE OPraHU3MOB, €r0 3HaUEHHE IS CeJIEKLIUU

5.3

ITonoBoe pa3MHOXkEHHE, €r0 OTINYUSA OT OECIOI0rO.
Meiio3. Craguu Meiosza. Ilporeccsl, TpouCXOJSIIME HA CTaaAMsIX MeHo3a.




5.4

5.5

6.1

6.2

[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMbIci U
3Ha4YCHHE Melo3a

'amerorenes — mporecc 00pa3oBaHUs TOJOBBIX KIETOK Y JKHBOTHBIX.
[TonoBbie skenme3bl: CEeMEHHUKH W sSu4HuKH. OOpa3oBaHUE U pPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, SIMIEKIETKa) — ClIepMaTOreHe3 u
ooree3. OcOOEHHOCTH CTPOCHHUS SIMIEKIETOK M  CIepMaTO30U[IOB.
OnnonorBopenue. Ilaprenorenes

WunuBunyansHoe pa3BuTHe  (OHTOreHe3). OMOPHOHAIBHOE Pa3BHTHE
(oMOpuorene3). Jrtambl AMOPHOHATBHOTO PAa3BUTHUS Y  TO3BOHOYHBIX
’KMBOTHBIX: JIpoOJIeHUe, TacTpyisiuus, opraHorenes. I[locTamOproHambHOE
pa3BuTHe. TuUNBl MOCTAMOPHOHAIBHOTO PpA3BUTHS: MPSAMOE, HEMPSIMOe
(mmumHOYHOE). BimsiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPEI,
CTIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOACTBA.

Poct u pasButne pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUsS: CTPOCHHE
CEeMEHH, CTa/INU PA3BUTHUS

HaCJIeI[CTBCHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKM. Bxian
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTUE TEHETUKU. MeTO/1bl TeHETHKH
(TMOPUIOIOTUYECKUH, ITUTOTCHETUYECKUH, MOJICKYJISIPHO-TEHETHICCKHN ).
OcCHOBHBIE T€HETUYECKUE MOHATHUSA. | 'eHeTHYeCKasi CHMBOJIMKA, UCIIOIb3yeMast
B CX€Max CKpEIIMBaHUN

3aKOHOMEPHOCTH HACJIEI0BaHUS MPU3HAKOB, YCTaHOBIEHHbIe . MeHaenem.
MoHorubpuiHoe CkpeuMBaHue. 3aKOH eJUHO00pa3us THOpUIOB IEPBOrO
IIOKOJICHUS. HpaBI/IJ'IO JOMHUHHPOBAHUA. 3akoH pacClICIICHUA IMPHU3HAKOB.
I'nnore3a uncroTsl raMet. [loaHOE M HEMOIHOE JOMUHUPOBAHKUE.
JurubpunHoe  cKpelMBaHHe. 3aKOH  HE3aBHUCHMOIO  HACJIEOBaHUS
NpU3HAKOB. lluTOreHeTMuyeckue OCHOBBI JUTHOPUAHOTO CKpEIMBAHUS.
Anamusupyromee  ckpemuBanue.  Mcnonb3oBaHHME — aHAIM3UPYIOLIETO
CKpELIMBaHUS JJIs OIpeiesIeHHs] TeHOTHIIa 0co0u

6.3

6.4

CueruieHHoe  HaciefoBaHMe Tpu3HakoB. PabGora T. Moprana mo
CLCIUICHHOMY HAacJIeOBaHUIO TIeHOB. HapymeHue cuemeHuss I'eHOB B
pe3yabTaTe KpOCCHHIOBepa. XpPOMOCOMHAas TEOpUs HACIEACTBEHHOCTH.
I'eneTnyeckue KapTel.

I'enernka mona. XpoMOCOMHOE OINpeAENeHUE 1oJa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OoMOramMeTHsle U rereporaMeTHele opraHu3mel. HacnenoBanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

H3merunBOoCTh. BHABI M3MEHYNBOCTH: HEHACIICACTBSHHAS M HACJICICTBECHHAS.
Ponmp cpenpl B HEHAcHEACTBEHHOM HM3MEHYMBOCTH. XapaKTEPUCTHKA
MOANGUKAITMOHHOW W3MEHUYMBOCTH. BapwanmoHHBIA psii ¥ BapuallioOHHAs
kpuBasi. Hopma peaknum mnpusHaka. KonudyecTBeHHblE M KaueCTBEHHbIE
NpU3HAaKU W UX Hopma peakuuu. CBoiicTBa  MOAM(PHUKAIMOHHON
U3MEHYUBOCTH

6.5

HacnencrBeHHas, WM TeHOTHNMYECKas, HM3MEHYMBOCTh. KoMOMHaTHUBHas
M3MEHYMBOCTb. Melo3 M MOJOBOM NpoIecC — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHass M3MEeHYUBOCTh. Kitaccudukaiuss MyTanui:
TE€HHbIE XPOMOCOMHBIE, T'€HOMHbIE. YacroTa W NPUYHMHBI MYTALHM.
MyrareHuble (QaxkTopbl. 3aKOH TOMOJOTMYECKHX PAIOB B HAcIEICTBEHHOMH
n3menuusoctd H.M. BaBunosa




I'enetnka denmoBeka. Kapuortun uyenoBeka. OCHOBHBIC METOJbI TCHETHUKU
4eJI0BEKa: TeHEAIOTUYECKU, OIM3HCIIOBBIN, IIUTOTCHETUUCCKU,
OMOXMMHYECKHI, MOJICKYJIIpHO-TeHeTHueckuii. COBpeMEHHOE OmpeneeHre
TCHOTHUIIA: TIOTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTHUITMPOBAHUE, B TOM YHCIIE
¢ momomiwto I1IIP-ananuza. HaciaeacTBeHHbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC

6.6 Oomne3nu, OONE3HM €  HACIEACTBEHHOW  MPEIpacloiOKEHHOCTHIO,
XpoMOocOoMHBIE  Oojie3Hr. CoMaTHyecKhWe W TEeHEpPAaTUBHBIC MYTaIlWH.
[TpuHIMIBEL 310pOBOTO 00pa3a >KWU3HM, JAUATHOCTUKH, NPOQPHIAKTUKH U
JIEUEeHUS FeHETUYECKUX 0oe3HEH. Menuko-reHeTHYecKoe
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKON TeHETUKH B TIPEIOTBPALICHUH H
JIEUEHUH T'€HETHYECKHUX 3a00JIEBaHUI YeIOBEKA

7 CCJ’ICKHI/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenexkuusi Kak Hayka M IpOLECC. 3apOXkIE€HUE CEJEKIIMH U JTOMECTHUKALMSL.
Yuyenne H.M. BaBuioBa o 1EHTpax MPOUCXOXKIACHHUS M MHOT000pas3us
KyJbTYPHBIX pacTeHHil. LIEHTpbl MPOUCXOXKIAEHUS IJOMAIIHUX IKUBOTHBIX.
Copt, nopoa, mramm

7.1

CoBpeMeHHbIE METO/IbI celleKIMi. MaccoBbIi U UHIUBUYaIbHBIA OTOOPHI B
CEJIEKLIMM pacTeHUH U kuBOTHBIX. OlieHKa 3KcTephepa. binszkopoacTBeHHOE
cKkpenuBanue — MHOpuAWHT. Yncras nuHUA. CKpenMBaHUE YUCTHIX JIMHUU.

7.2 I'erepo3uc, win rubpuanas cuwia. HepoacTBeHHOe CKpellMBaHUE —
ayropunuur. OtnanéuHas rulpuamszanus U e€ ycnexu. McKyccTBeHHBI
MYTareHe3 M MOJIyY€HUE MOJUIUIONAOB. J[OCTHKEHHS CENEKLMU PACTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorus kak orpaciib NPOU3BOJACTBA. ['€HHass HWH)KEHepUs. OTarbl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranmszmoBn. Kierounas
uwxkeHepus. Kierounele KynbTypbl. MUKpPOKIOHAIBHOE PpPa3MHOKEHUE
pactenuii. KioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIIbCKOXO3SMCTBEHHBIX
OpPraHU3MOB. DKOJIOTHUYECKUE U dTHUeckue mpodnembl. [MO — reneTudecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI

7.3

VYYEEHO-METO/IUYECKOE OFECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI /IVIAl YAHEHHUKA

METO/IUIECKUE MATEPHAJIBI JIVIA YYUTEIIA

L[HDPOBBIE OFPA30BATEJIBHBIE PECYPChHI U PECYPChHI CETH HHTEPHET



