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MNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesieHUs
NOaX0/0B K (OPMHUPOBAHMIO COZepKaHus ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH, COICp>KaHMUs,
pe3yabTaToOB OO0y4YeHHS W TPeOOBAHUN K YPOBHIO HOJATOTOBKU BBIITYCKHHUKOB, TOJIOKEHHUS 00
o0UIMX LEesIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmero obpaszoBanusi B Poccuiickoit @eneparyin, a TakkKe MOJIOKECHHS O CrielupuKe OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEYEHHU CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o O6uonoruu Jaét MpeICTaBICHUE O LENsIX, 00 00mel cTpaTeruu o0y4YeHus,
BOCIIMUTAHUS M Pa3BUTUS O0O0ydYaroIIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezaenseT 00s43aTeNbHOE NPEAMETHOE COJEp)KAaHUE, €r0 CTPYKTYpYy, paclpeleieHHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IOCJIeOBAaTeNIbHOCTh M3yYeHUs] y4eOHOro marepuaia ¢
y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TPOIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaroOIXCs.

B mporpaMme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEJAMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM o0ydeHus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yU4eOHBIX NeHCTBUI 00ydJaOIMXCsl 10
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPHUHIIMII
MPEEeMCTBEHHOCTH B UW3y4YeHMHM Ouonoruu, Onaromaps dYeMmy B Hell mIpocMaTpuBaercs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpHUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
NpPEACTAaBICHUNA O 370pOBOM 0OOpa3e KHU3HH W OEpeXHBIM OTHOIICHHEM K OKpPY)KaoIlIeH
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUISl PEIICHHSI PUKIATHBIX 3a/1a4, B TOM YUCIIE: MPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpY’KaIOIIeH MPUPOIHON cpese,
aHau3a BIMSHUSA XO3AWCTBEHHOH JeATENbHOCTH YENOBEKAa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npeamera «bUOIOrHs NMPOJUKTOBAHO HEOOXOIUMOCTBbIO 0OECHeueHHsl YCIOBUM Ul pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJIEHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas MpeIoaraet
dopmupoBaHHe y OOyYaroIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHHE y OOYYAIOIIMXCS MPEICTaBICHUNH O HAayyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLAHW, CO3Ma&T YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
¢dopmupoBaHUs (PYHKIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3JJ0POBOTO M Oe3omacHoro obpasza
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro 00pa3oBaHusl, ColMaNn3anuu oOyJaromuxcs. M3ydenne
6uosorun oOecrieynBaeT yCIOBUSA TSt (dopmupoBaHUs WHTEIJICKTYalbHBIX,
KOMMYHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C IMPEICTaBICHUSMH U3 JIPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazBaHHbIe MON0KEHHS O MPeIHa3HAYEHUH YUYeOHOTO



npenmera «buonorus» cocraBUiIM  OCHOBY Ul ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHMIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IPOrpaMMe 10 OMOJIOTUH.

OTt60p conepkanusi yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIEH NPUPOAHON cpene, BOCTpeOOBaHHBIC B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIIMH OMOJIOTMYECKOT0 00pa30BaHMUs.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENILHBIX 0COOCHHOCTSIX
JKUBOM TpUPOIBI, O €€ ypOBHEBOIl OpraHM3alMd W HBOJIIOLMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4deOHOro mpenmera «buosorus» BbIIEIEHBI CIENyIOMINE COIepKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CuctemMa U1 MHOrooopasue OpraHu4ecKoro MUpay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenp u3ywenust yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE — OBJIQJICHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u nNpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha 06a3o0BOM ypoBHE
o0ecreunBaeTcs pelieHrueM CIEAYIOIMUX 3a1au:

OCBOCHHE OOYYaIONIMMHCS CUCTEMBbl 3HAHMW O OWOJIOTHYECKUX TEOpHUsX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
IPEJICTABICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO I103HaHUf,
CTPOEHUHM, MHOTOOOpa3MM U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpOLIECCe aHANM3a JAHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMH HaY4YHBIX B3IJISOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOumel KyJabTypbl, (YHKIHOHAJIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHHUM U OMBITA, MTOJTYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI UYEJIOBEKOM YKHUBOW TPHUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYPHI, 1711 (GOPMUPOBAHKS HAYUYHOTO MUPOBO33PEHNS,

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUITAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero oOuiero oopazoBanus «buonorus», nzydaemas Ha 0a30BOM YpOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBeHHO-HAyUHBIE TPEAMETHI.

Jnis n3yuenus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro oOIIero o0pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA

10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBAHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Metoap! Mo3HaHUS KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJaccuukanus, MOJASITHMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOAbI TO3HAHUS KUBOU TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

[TpakTueckass pabora Ne 1. «lcnonb3oBaHuE pa3iaMUHBIX METOAOB IPU H3YHYEHUU
OHOJOTUYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAaMeT u3yudeHus Ouosnoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJISUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPraHHU3aIMU >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMHUYECKHME  DJJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHepanbHbIE BEIECTBA.

OyHKIMM BOJBI M MHUHEpaIbHBIX BelecTB B KkieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMMHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHHM CTPYKTYphl O€IKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMeHTHl — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omianuuss  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOpOB.

YrneBonabl: MOHOCaxapu bl (TJIFOKO3a, puO03a 1 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCaxapuabl (Kpaxmal, TJIHKOTeH, IeJToNo3a). buonornyeckue QyHKIUU
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxkneunoseie kucnotel: JIHK u PHK. Hykieotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnuu PHK. Buast PHK. AT®: ctpoenue u
GyHKIIH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpUMep B3aMMOACHCTBHS UAEH U
(dakTOB B HAYYHOM MO3HAHUHU. MEeTO bl U3YUYEHUS KIETKH.

KneTka kak nenoctHas xuBast cuctema. OOmue Mpu3Hakyu KIETOK: 3aMKHYTasl Hapy KHas
MeMOpana, monekyisl [JHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYyHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUlbl. [IpoucxokaeHue MUTOXOHAPUM W IUJIACTHA.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«Pacnpezenenne XuMUYECKUX AJIEMEHTOB B )KUBOU IPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekyinslt ATD», «CtpoeHne 3yKapuoTUUeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «V3yueHMe CTpOEHHs KIETOK pAacTEeHHH, >XMBOTHBIX WU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl (orocuHTe3a. Peakuuum ¢doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HaueHWE XEMOCHHTE3a /I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Dtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie Qopmbl ku3Hu — BHUpyChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUpYcoB. bakTepuodaru. boneznu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «Cunre3 Oenka», «[enermueckuii  kom», «Bupyce»,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHHE KIETKN», Mojieb cTpyKTypsl JJHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1ukin, wiaM XU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIIOWIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi ruGesb KIETKH — allonTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe u T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAUCHHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragun wmeitoza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10OBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U  oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHANBbHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIM4uMHOYHOE). BinusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXKEHHWE pacTeHUi», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmkanus JJHK», «Murtosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», «OCHOBHBIE CTA/IUU OHTOTE€HE3a.

OOGopyaoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrnepMaTo30ubl MIICKOTTHUTAIONIETOY,
«Sineknerka miekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.



JlaGopatopnast pabora Ne 4. «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPTraHM3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOI€HETUYECKUH, MOJIEKYJISPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasi B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcJeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MoHorudpuaHOe CKpelrBaHue. 3aKoH eIHHO-00pa3usi THOPUIOB MepBOTO MoKoJeHwus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnore3a uucrorel ramer. Ilomnoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe CcKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPeIeIeHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyieHnsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHSI HACIEACTBEHHOCTHU. [ €HETHUYECKUE KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
MIOJIOM.

N3MeHunBOCTh. BUIbl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(PUKALIUOHHOW H3MEHUYHBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE PU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW H3MEHYMBOCTH.

HacnencTBenHasi, wiyM reHOTUIIAYECKAs,, U3MEHYUBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
n3MeHYNBOCTh. Kitaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSAOB B HACIIEICTBEHHOU
m3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoOBpeMEHHOE OIpeeICeHHe TEeHOTUIIA: TOJHOTEHOMHOE CEKBEHHUPOBAHHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
XxpoMocoMHble Oone3Hu. ComaTudeckue M TeHepaTuBHble MyTanud. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a >KWU3HH, JUATHOCTUKH, MPOMOUIAKTHKNA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIBTUPOBAHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUH TeHETHYECKUX 3a00JICBaHUI YeTOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuupl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacUICIUVIEHUS] M €ro IMTOT€HETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
u 4YenoBekay, «l'eHeTuka moiia», «3aKOHOMEPHOCTH HACIEIOBAHMS, CUEIJICHHOTO C MOJIOM,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
U3MEHUYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.



Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHue», «JluruOpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «M3yueHue pe3ybTaTOB MOHOTHOPHIHOTO U JTUTUOPHIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHne MOANPUKATMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BapHAIlMOHHOTO psAJia U BapUAIIMOHHOM KPUBOW.

JlaGopatopnass pabora Ne 7. «AHamu3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekmusi Kak HayKa U Ipolecc. 3apoKIeHUe CelIeKIUu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MacCoBblii U WHAUBUAYAIbHBIH OTOOPHI B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpumusanmuss u e€  yCIexw.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHE TMOJHUILTIONI0B. J[OCTMXKEHUS CeJeKIUU PACTEeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonoruss kak oOTpacib MNPOM3BOACTBA. [ €HHas WHXXEHEpHUs. OTambl CO3JIaHUs
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Kiierounble
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiioHnpoBaHue BHICOKOIIPOTYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paboter akagemmka M. @. HBanoBay, «l[lomumionaus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABl U JOCTHXKEHHUS CENEKLUWU pAacTeHUH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 BUOJIOTI'N
HA BA3OBOM YPOBHE CPEJHEI'O OBLHIETI'O OBPA30OBAHUSA
Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4JarIUMUCS TIPOrpaMM CpeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHMS Npeamera «buonorus» BblIEIEHBI
CJIEIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  Tpa)KJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
HAJIMYME€ MOTHMBALMU K OOYyYEeHHIO OHOJOTrHMH, IeJICHANpaBICHHOE pPa3BUTHE BHYTPEHHHX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUUECKUX TPAaJWLUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPHUCYLIUMU  CUCTEME
OMOIOTHYECKOTO 00pa30BaHMs, HAJIMYHE SKOJOTUYECKOTO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LI€JIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuHOCTHBIE pe3yJbTaThl OCBOECHMs Npeamera «buoiorus» nocTuraroTcs B €IUHCTBE
y4eOHOM M BOCIUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3ULUU JMYHOCTH, NMAaTPUOTU3MA,
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy IOKOJIEHHUIO, B3aUMHOI'O
yBOKEHHUsS, OCEpeKHOTO  OTHOMIEHUS K  KYJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOT'OHalIMOHAJIBLHOTO Hapozaa Poccuiickoit denepanunn, Ipupoe U OKpyk arolen cpese.

JInuHOCTHBIE pe3ybTaThl OCBOEHMS yueOHOro npeamera «buonorus» TOMKHBI OTpaxkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMi, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIBITA ACATEIBbHOCTH B IIPOLIECCE PEaTU3allMi OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM TMO3MLIMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HaHHME CBOMX KOHCTUTYLHOHHBIX NpaB M OO0S3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NEATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnn y4eOHbIX U TO3HABATENIbHBIX 3a/1a4, BHITOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO TMO3MLHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTBIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS IO/ ¢ pa3HBIMU yOEXKACHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U COLIMATIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBIMOJHEHHS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CO/AECPIKAHMUS,;

TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXkAaHCKOM NICHTUYHOCTH, MATPHUOTU3MA, YBAKEHHS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepea PoanHO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, CBOM S3BIK U KyJIBTYpPY, IIPOIILIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



IIEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAMI0 U TaMSATHUKAM IMPUPOJBL,
nocTikeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHpPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIEHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BUIAX HCKYCCTBa, CTPEMJICHHE MPOSBISATH
KayecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJTIO/IEHNE TUTHEHUYECKUX TPAaBWII M HOPM, COAIAaHCHPOBAHHBIA PEXUM 3aHATHH U OTIBIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIHSIX, YTPOXKAFOIINX 3I0POBBIO U )KU3HH JFOJICH;

OCO3HaHME MOCJIEJICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (yHOTpeOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00UE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTMUYECKON U COILIMAIbHOM HAMIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHHUPOBATH W CAMOCTOSITETIHHO  BBINOJHATH  TaKykO
NesITebHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOP OyyIIel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAe KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPYIKAIOIIEH CPEIIBI;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0eM U MMyTel ux perieHus;

CIOCOOHOCTH HCIIONIF30BATh MPHOOpETaeMble IPU W3YYECHUH OMOJIOTHU 3HAHWS W YMEHUS
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOmroaeHne
MpaBWJI TOBEJEHUS B NMPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITUE NCUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH MHPUPOIHOW Cpee,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JIEATEIbHOCTH  SKOJOTMYECKOW HANpPaBICHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSL HAayKdl U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe€  KYJbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXIY JIOJIbMU U ITO3HAHMS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroIlleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuu MpoodIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl pa3BUTHS YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TII0OATBHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OMOJOTHMUYECKUX 3HAHUU B LIEJISAX MOBBIIMICHUS OOIIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIONydyaeMble 3HAHWS s aHamu3a M OOBSCHEHUS SIBICHUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OHMOJOTHMYECKHE 3HAHHS MM pelieHus
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPAa30BAHMIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIHOYAIOT:
3HayuMble i1 (OPMHPOBAHHUS MHPOBO33PEHHUS  OOYyYAOUIMXCA  MEXIUCUUIUIMHAPHBIE
(MexXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (aKT, MPUHLHUM, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopusi, HCcleoBaHUe, HAOII0JeHNe, W3MEpPEHHE, SKCIEPUMEHT U APYTUX), YHUBEpCalbHbIE
yueOHble JeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), 00eCreunBaroye
dbopMupoBaHre (PYHKIIMOHAIBHON I'PaMOTHOCTH U COIMAJIbHOM KOMIETEHLHUU 00ydYaroImmxcs,
CIIOCOOHOCTh 00y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJlbHble Yy4eOHbIe [EHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.



MeranpeaqmeTHble pe3yabTaThl OCBOCHMS IMPOrpaMMbl CPEeJHEro o0mero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyalM3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUIEHUs (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

ONpeneNiTh LEeNU ACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE TMOHATUSA A OOBsCHeHHS (AKTOB W SIBICHHH KHUBOH
HIPUPOIbI;

CTPOUTH JIOTUYECKHE pACCYXIEHHUS (MHAYKTHBHBIE, ICTyKTHBHBIC, II0 aHAJIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIMPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3eH U
OTHOIICHWI B M3Y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUYHMH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAJIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTh, OICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH MTOCIEICTBUI 1€ TEbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATE DPAa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYAIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEILCKHIE Al CTBUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HCCIIEOBATENBCKONH U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B TIO3HAHUS;

UCIOJIb30BaTh PAa3IUYHble BUIBl AEATENBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIpPETANH, PEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CUTYAIMsX, B TOM YHUCIE TpU
CO3JIaHUH Y4EOHBIX U COIIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYEBBIMH
HOHATUSIMH U METO/IaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 33Jaud B 00pa30BATENBLHON NESITEIBHOCTH M
KU3HEHHBIX CUTYallHsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHHs,, HAaXOAWUTh AapryMeHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3a71aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh IMOJyYEHHbIE B XOJAE pELIeHHUs 3aJaud pe3yJIbTaTbl, KPUTHUECKH
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB M CIIOCOOOB JEHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 H  MPAaKTHYECKylo  00JacTu
KHU3HEIEATEIIHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTaTh HOBBIE HJEH, NpEJIaraTh OpPUTHHAJIbHBIE TOIXOAbI M PELIeHUS, CTaBUTh
npoOJIeMBl U 33Ja4H, TOMyCKalOIINe allbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nngopmanmeii:



OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX MHPOpMANUM (TEKCTE y4eOHOro mocoowus,
HAYYHO-TIONYJISIPHON JIMTEpaType, OMOIOTHYECKUX CIOBApSX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMyIMpOBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OXO0IMMOM JJISl BBIOJHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMAaJbHY!O (OpMYy NpEACTaBICHUS OHOIOrHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrMYEecKOH
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHEe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJeTh HABbIKAMU PpACIO3HABAaHUS M 3alMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHKAIIMM BO BCeX cepax *KU3HM, aKTUBHO y4yacTBOBATh B JTUAJIOTe
WIM JUCKYCCHM IO CYIIECTBY 00CykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyd, Y4WUThIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CHUTYallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH [1€PErOBOPHI;

BJIQJIETh PA3IMYHBIMU CrOcOOaMU OOIIEHHS M B3aUMOJEHCTBUS, IMOHUMAaTh HaMEpEHUS
JpYyTUX JIOAEH, NPOSIBIATh YBAXUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs JIeSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMONIOTnYecKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOENCTBYS IPHU pELIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBHUH € ydy€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

OpPUHUMATh I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBATb U KOOPJMHHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHUH yYaCTHUKOB, 00CY>KAaTh pPe3yIbTaThl COBMECTHOM paboThl;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYHIECTBIISITh TO3UTHBHOE CTpPATETHYECKOE IIOBEIEHHWE B pPa3IMYHbIX CHTyalusX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHUus B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKPYXKaroUIMX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO JESTEIbHOCTh, BBISBIISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHMIO M MPOSIBIICHUIO IIMPOKOM 3pyIUIIMU B Pa3HbIX 00JIaCTsIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHIS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPH aHAJIU3€E PE3yIbTaTOB ACSITEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmetHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT Crielu(uuecKkue st ydeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
crocoObl JeMCcTBUH 1O OCBOCHMIO, MHTEpIpETalMM W NpeoOpa3oBaHUIO 3HAHUM, BHIbI
JeSITETHHOCTH TI0 TOJyYSeHHIO HOBOTO 3HAHWS M MPUMEHEHHIO 3HAHWW B Pa3IMYHBIX yUeOHBIX
CUTyallUsIX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTYyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI IO TOAaM 00yUYeHHS.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTWHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIIMOHATEHOW TPaMOTHOCTH YEJIOBEKaA [T PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/EpKaHHe OMOJIOrMYECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranu3M, Mera0osm3M (OOMEH BEMIECTB M NPEBpAIlCHHE JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHHE
(pempoTyKIHsi), HACIEICTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OHOJOTHMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
LEHTpajbHas JorMa MOJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BaBunosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacTeHuit H. U.
BasuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;



YMEHHUE BIa/IeTh METOJaMM HAy4HOTO MO3HAHUS B OMOJIOTMU: HAOJIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3alus M IPOBEJACHHE OUOJIOTHIECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE J€JaTh BIBOJbI HA OCHOBAaHUM IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYLECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
NPEBpaIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTEe3a, MMTO03a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOXKECHUS, UHIAUBUAYAIBHOTO Pa3BUTHS
opraHusma (OHTOT€HE3);

YMEHHE NPUMEHATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS M 30POBbS OKPYXAlOIUX JIOJAEH, COOIIOAEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYy)Kalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BAHUS;

yYMEHHE pelllaTh 3JeMEHTapHble TIE€HETHYEeCKHe 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS IpeJiCKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MPAKTHUYECKHE padOThl, COOMIOIaTh MpaBUia IPU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOrHYECKOIro
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KouauvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM u(pposbIe
Ne i/ NporpaMMEI pasi Beero Kontpoabubie IIpakTuueckue f)lﬁi)pg)f OBAT e.J)'ILHLI e
padoThbI padoTbl pecype
bubnuorexa [JOK
buosorus kax Hayka 2 0.5 https://m.edscﬂ).ru/7f41c292
bu6nmorexa LIOK
bronorus kak Hayka 2 05 https://m.edsc%g.ru/7f410292
JKuBble CUCTEMBI U X OpraHu3aIus 1 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
JKuzHenesaTeabHOCTh KIETKU 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
Pa3mHOXeHMEe ¥ MHINBUIYaTbHOE Pa3BUTHE 5 1 bubmuoreka [IOK
OpraHM3MOB https://m.edsoo.ru/7f41¢c292
HacnenctBeHHOCTh M UBMEHUYUBOCTh 8 15 bubnuoreka [{OK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 1 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 36 3 4.5
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IHOYPOYHOE IINTAHUPOBAHHME

10 KITIACC
Ne KoJunyecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Il/_l] Tema ypoka Beero KonrTpoabubie IIpakTuueckue W3yseHus o0pasoBaTejibHbIe
padoThbI padoThI pecypcbl
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
2 Nldlenomsonme pusmna 1 05 buGmorexa LIOK
- P ' https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTMYECKHX O0BEKTOBY
3 buonoruueckre cucTemsl, 1 1 bu6mmoreka [IOK
MPOIIECCHI U MX M3YyYCHHE https://m.edso0.ru/863e6564
4 XuMU4YeCcKuil cocTaB KiIeTku. Boma 1 bu6mmoreka [IOK
Y MUHEpAJIbHBIE COIH https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
5 benxu. CoctaB u cTpoeHue 0enkoB 1 https://m.eds00.ru/863e6h72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuoteka [JOK
KaTaJIMTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPEe aMUJIa3bI
WJIM KaTaJasbl)»
bubmuoreka [JOK
! YrIeBozE!. JIHHALL ! https://m.edso0.ru/863e6870
bu6mmorexa [IOK
8 Hyxnentosbie kucnorsl. AT® . https://m.edso0.ru/863e6d5c
9 Hcropus u MeTOIbI NU3y4YEeHHS 1 bubnnorexka [JOK

kietku. Knerounas Teopust

https://m.edso0.ru/863e6e88
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KieTka xak 1ieioctHas Kupas

10
cucTema
CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas padora No
2 «M3yueHue cTpoeHHs KIETOK bubmuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, IPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii 10 MUKPOCKOITOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE
bubmuorexa [JOK
12 Obmen BemiecTs min MeTabomsm https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 PorocuHTes. XemocHHTE https://m.edsoo0.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTuHeckuii odmen https://m.edsoo.ru/863e7aae
JKW3HEHHBIH HUKIT KJIETKH.
Henenue knetku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 bubnuoreka [IOK
«HabmoieHre MUTO3a B KJIETKaX ' https://m.edso0.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»
16 buocunres 6enka. Peakmms bu6mmorexa [IOK
MaTpUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [JOK
17 Tpascasmms — dnocurtes benxa https://m.edso0.ru/863e796e
18 Hexknerounsie GopMbl )KU3HH — bubnnorexka [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 dopMbl pa3MHOKEHHSI OPraHIU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
20 Meiios bu6mmoreka [IOK

https://m.edsoo.ru/863e7f4a
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OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
KJ1eToK. OTI0J0TBOPEHHE.
Jlaboparopnas padota Ne 4

bubmuoreka [JOK

21 «M3y4enune cTpOCHHS IMOJOBBIX 0.5 https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

29 NuauBuyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

25 mecercrsenmoontn Bubmorera LIOK

https://m.edso0.ru/863e86f2
U3MEHYHBOCTH
w | e e B LOK
' https://m.edso0.ru/863e8878
CKpEIIMBaHNE
s | mstmmos e BuGorera LOK
https://m.edsoo.ru/863e89a4
HacJIe0BaHMS IPU3HAKOB
CuenieHHOE Hacle/10BaHHe
npu3HakoB. JlaboparopHas padoTa

26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnmnoreka [JOK
MOHOTHOPHUIHOTO U TUTUOPUIHOTO ' https://m.eds00.ru/863e8c60
CKpEIIMBaHUA y Ip030(UIbl HA
TOTOBBIX MHKpOTIpEnapaTax»

7 I'enernka mona. HacnenoBanue bu6mmoreka [IOK
MIPU3HAKOB, CIIETITICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
H3MeHYnBOCTb.

HenacnenctBenHasi U3MEHUHUBOCT.
28 Usyeemewompmamono 05 ubanorexa LIOK
' https://m.edso0.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHUE
BapUAIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
29 HacnencTBenHast U3MEHYUBOCTD. 0.5 bubnmoreka [JOK
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Jlaboparopuas pabota Ne 7.
«Ananu3 MyTarui y 1po30Quisl
Ha TOTOBBIX MUKPOTIpEIapaTax»

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

30 I'eneruka yenoBeka 1 bubmorexa LHOK
https://m.edso0.ru/863e8d78
PesepBHbIil ypok. O6001IeHHE 110
31 Teme «HacaeacTBeHHOCTh 1 1
M3MEHYHUBOCTh OPraHU3MOBY
32 Cenexius Kak HayKa U TpoIiece 1 bubmorexa [IOK
https://m.edsoo0.ru/863e9214
33 MeTobl U JOCTUXKEHUS CETICKIIUT 1 bu6mmorexa [IOK
pacTeHuil 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacip 1 bubnnorexa [HOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
INPOILIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuiit A.A., Py6rios A.M. u npyrue /Ilox pex. [laceunnka
B.B., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienner»

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/7f41¢292



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