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MNOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHUU TEOPETUYECKYIO OCHOBY JUISl OMpEACIICHUS
MOIXO0J0B K (opMHUpOBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHS 00
O0IIMX WENSIX U MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero odbpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKESHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIMPEIEICHbl OCHOBHbBIE (DYHKIUU MPOTPAMMBbI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu Ja€T MpecTaBiIeHre O LEesIX, 00 001el cTparerun o0y4deHus,
BOCIIUTAHUS M Pa3BUTUS O0OydYaroIIMXCs CcpeacTBaMu ydeOHoro rmpenMera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue o
paszienaM U TemaMm, PEKOMEHIYEeMYIO MOCIIeI0BATEIbHOCTh M3YUYEHHUs Y4eOHOro marepuaia ¢
y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK OOpa30BaTEILHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOINXCs.

B mnporpamme mo OHOJOTHMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3ysibTaTaM OOy4YeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/yUeOHBIX NEUCTBUI 00YUYaIOIIUXCS 110
OCBOEGHHIO COJIep KaHUs OMOTIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme mo 6uosnoruun (10—-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH MPHUHIIUII
MPEEMCTBEHHOCTH B HW3Yy4YeHWHU Owuojoruu, Onarojgapss d4YemMy B HEH MpocMaTpuBaeTcs
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (HOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKaroIen
npupoaHoil cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOIIEOMOIOrMYECKUX TEOpUM, a TakKkKe
3HAHWUW O CTPOCHHH JKUBBIX CHCTEM Pa3HOTO PaHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIONINX B HAX
MPOIIECCOB B MporpaMMe MO OWOJOTMH YAENEHO BHUMAHHE HCIOIB30BAHUIO MOTYyYEHHBIX
3HaHWI B TOBCETHEBHOM XKU3HU ISl PEIICHUS MPUKIAJIHBIX 33124, B TOM YHCTe: TPO(UIaAKTUKA
HACJICJACTBEHHBIX  3a00JICBaHU  YEJIOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIbTHPOBAHMSI,
000CHOBaHUS YKOJOTUYECKH 1EJIECO00PA3HOTO TOBEICHHS B OKPYKAIOIICH MPUPOTHON Cpere,
aHAJIM3a BIMSIHHUSI XO3SWCTBEHHOW MEATENHHOCTH YENOBEKa Ha COCTOSHUE MPHPOIHBIX U
HCKYCCTBCHHBIX IKOCHCTEM. YCWICHHE BHUMAHHs K MPUKIATHONH HAMpPaBIEHHOCTH Y4eOHOTO

npeaMeta «buonorus» MPOAUKTOBAHO HEOOXOJIMMOCTHIO OOECTICUCHHs YCIOBHM ISl pEIeHUs



OJIHOI M3 aKTyalbHBIX 33/1a4 MIKOJBHOTO OMOJIOTHYECKOTro 00pa3oBaHus, KOTOpas mpenoiaraet
dopmupoBaHre y OOYyYarOIUXCsS CIIOCOOHOCTH aaNnTUPOBATHCS K W3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHe cpeaHero o0miero oOpa3oBaHMsS 3aHUMaeT BakHOe MmecTo. OHa
obOecrieunBaeT (QopMUpOBaHHE y OOY4YAIOIIMXCS NPEICTABICHUM O HAy4YHOH KapTHHE MHpA,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOH MPUpPOE, €€ OTIIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl W DHBOJIIOLMU, CO3MaéT YCJIOBUSA JUId: IO3HAHUS 3aKOHOB JKMBOM IpPUPOBI,
dbopmupoBanusa (GyHKIMOHAIHLHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3omacHoro odpasa
YKU3HHU, DKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOTO OTHOIIICHHUS K dKUBOU MPUPOJIE U YETIOBEKY.

bonbuioe 3HadeHwe OWOJIOTHMS HMMEET TaKKe JUIsl PELIEHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEJAHEro 00mero oopa3oBaHusi, conuanu3anuu odydarommxcs. M3yuenue
Ounonoruu obOecrieunBaeT yCIIOBUS TUIS dbopMupoBaHus MHTEIJICKTYalbHBIX,
KOMMYHHMKAIIMOHHBIX U MH(MOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
MHTETpaly OMOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHMX y4€OHBIX IPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE OJOXKEHHS O TIPEHA3HAYEHUU Y4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ui ONpENENCHUS MOAXOJO0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHMs, IPEACTABICHHOr0 B IpOrpaMMe o OHOJIOTHH.

Ot60p conepskanusi yueOHOTO npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOCOOOPA3HOT0O MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOydaroluecs: JOKHbI
OCBOMUTH 3HaHMS M YMEHHMs, 3HaUYUMbIe A (GOpMUpPOBaHMs OOIIEH KyJIbTyphl, ONpeaesstomue
a/IeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpY’KaIoLIeW NpUpOAHOM cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKU3HU W MPAKTHUECKOU AesTelbHOCTH. Oco00€ MECTO B ATOM cHUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpblE CIy’KaT OCHOBOM uid  (OpMHUpPOBaHUS
IPEJICTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOMIMX I'yMaHU3aUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJEpKaHUS Y4yeOHOro Marepuaiga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPHUPOJBI, O €€ ypOBHEBOH OpraHM3aliM W HBOJIOLMU. B COOTBETCTBUM C 3TUM B
CTPYKType ydeOHOoro mpenmera «buosorus» BbIJEIEHBI CIEAyIOIIUE COlepKaTeIbHble JTUHUU:
«buonorus kak Hayka. Metoabl HaydyHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTEMay,
«Opranusm kak Ouosornyeckas cuctema», «CuctemMa U MHOroodpasue OpraHMuecKoro Mupay,
«OBOJIIOLMS )KUBOM MPUPOABL», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTY.

Llens u3yuyenuss ydeOHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE — OBIIAJCHUE

0o0y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIMOHAIBHOM OpraHU3alliy >KUBBIX CHCTEM



pa3HOro paHra U NpuoOpeTeHrne YMEHUI HCI0JIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBHIl B
OTHONICHUH 00BEKTOB )KMUBOW MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTmwkenne nenu uizydeHus ydeOHoro mnpeamera «buomorus» Ha 06a30BOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIeIYOIMUX 3a1ay:

OCBOEHHE OOyYaroIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEpHOCTSIX, TUIOTE3aX, MPaBUJAX, CIY)KalIMX OCHOBOH s (hOpMUPOBAHHSA
NpPEICTAaBICHUN O E€CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaxX HAy4yHOro ITO3HAHHWA,
CTPOEHUH, MHOTOOOpa3sMH U OCOOCHHOCTSIX MHUBBIX CHCTEM pPAa3HOTO YpPOBHSI OpTraHU3allUU,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHHIX B OMOJIOTUH;

dopmupoBaHre y OOyYaroIIMXCs IMO3HABATEIbHBIX, MHTEIICKTYAIBHBIX W TBOPYECKHUX
CIOCOOHOCTEH B Mpollecce aHalu3a JAaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJIAOB,
U7eH U MOIX0I0B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Yy o0OydJaromuxcsi oOIel KynbTyphl, (YHKIHOHAIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLICHUBATH SIBJICHUS OKPY’KAIOIIETO MUpPA KUBOW MPUPOILI HA
OCHOBaHWH 3HAHWH ¥ ONBITA, MIOJTYYCHHBIX PU H3yUYCHUU OHOJIOTHH;

dbopMupoBaHrue y OOYyYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUM B TMPAKTUYECKOW MAEITETbHOCTH YEJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOMOTEXHOJIOTHIA;

BOCTIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIIOBEKOM >KHBOW TPHPOJIBI,
HE00X0UMOCTH OEpeKHOTO OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKHUX UCCIIeIOBAHMIA;

OCO3HAHME [EHHOCTH OMOJOTHMYECKUX 3HAHUH JUISl TOBBIIICHUS YPOBHS JKOJIOTHYECKOMN
KyJbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MHUPOBO33PCHHUS,

MpPUMEHEHHE TPUOOPETEHHBIX 3HAHWU M YMEHUH B TMOBCEIHEBHON JKWU3HU MJSl OIEHKU
MOCJECTBUI CBOEH JEATENIbHOCTH I0 OTHOIIEHHIO K OKpYXKaloLel cpeae, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHU.

B cucreme cpennero oOmiero obpazoBanusi «buonorusy, nsydyaemas Ha 6a30BOM ypOBHE,
SBIISIETCSL O0SI3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBeHHO-HAYUYHBIE IPEAMETHIY.

Jnst m3ydenus: 6uojaoruyd Ha 6a30BOM YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS

68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMHU
€CTECTBEHHBIMU HayKaMu, Quiocodueil, 3TUKON, 3CcTeTHKON U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYyYHOH KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HAYK.

Metoap! Mo3HaHUS KUBOM PUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOABI TTO3HAHUS KUBOW PUPOIBI».

JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHuE pa3iIMYHBIX METOJOB MNpPHU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOJIBI.

CgoiicTBa OuocucTeM ¥ HX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MOMYJISUHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTUYECKH), OMOChepHBI.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alMM >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosia 1 MUHEpabHbIE BEIIEeCTBA.

@YHKIIMM BOJBl M MUHEPAIBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHre 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMMHOKHCIOTH. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs] M YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE

cBoiicTBa OenkoB. buonoruueckue GpyHKIMu OEIKOB.



®depMmeHTHI — OmoJornueckne Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatHas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuus  (GepMeHTOB  OT
HEOPraHWYECKHUX KaTaIn3aTOPOB.

VYraeBoabl: MOHOCaxapusl (IMIFOK03a, prubo3a U Je30Kkcupubo3a), rucaxapubl (caxaposa,
JaKTO3a) W IoJucaxapuibl (Kpaxmall, TIJMKOIeH, LeJultoa03a). buonornueckue ¢(yHKuu
YIJIEBOJIOB.

Jlumuasl:  TpUraMuepunsl, Qochonunuael, crepouasl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIVIEBOIOB, OEIKOB M JIMIMJOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotnabsl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yuxuuu JJHK. Crpoenne n ¢ynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIIH.

[MuTonorus — Hayka o kierke. KilerouHas Teopuss — npuUMep B3aUMOACHCTBUS UACH U
(GakToOB B HAYYHOM ITO3HAHUHU. MeTO bl U3YUEHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HAKM KIETOK: 3aMKHYTas Hapys>KHast
memOpaHna, mosiekynbl JIHK kak reneTuueckuil anmnapar, cucteMa CUHTe3a OeJka.

Tumbl KJIETOK: JyKapHOTHUecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotTnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHne 3yKapuOTUUECKON KIIETKHU.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. LluromyazMa u e€ OpraHoOMJBL
OnnomeMOpanHnblie opranous! kinetku: OIIC, annapar 'onbmku, muzocomsl. [TomyaBToOHOMHBIE
OpraHoOWAbl KIJIETKH: MHWTOXOHJPHUH, IUIACTUIbL. IIpoucxoxkaeHMe MHUTOXOHAPUN M IUIACTHI.
Bunel minactun. HememOpaHHbIe OpraHOU/IbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUUKH, KTYTUKH. DyHKIIMN OpraHOMA0OB KIETKU. BKitoueHusl.

Anpo — perynaropHslil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0ouka, KapHoIria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanun, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX O3JIEMEHTOB B HEXKHMBOM  IIPUPOLEY,

«PacnpeneneHre XMUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOB, «bruocunTes Genka», «CTpoeHne MoeKkyisl Oenka», «CtpoeHue GpepmMeHTtay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekyiasl ATD», «Ctpoenne 3ykapruOTHYECKON
KJIeTKN», «CTpoeHue MXUBOTHOM KIeTKn», «CTpoeHHe pacTUTENbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOEHUE sApa KIETKN», « Y TIE€BOABIY, «JIumuapn.

OO6opyoBaHHe: CBETOBOW MHUKPOCKOI, OOOPYJIOBAaHHE /I MPOBEACHUS HAOIIOICHUM,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTEepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Jlaboparopuass pabora Ne 1. «M3ydeHHWe KaTalWMTHYECKOH aKTHBHOCTH (epMeHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOEHMsI KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U X OMHCAHHEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

Ob6men BemecTB, Wik MertabomusM. AccuMwranus (mIacTdeckuid  oOMEH) U
JTUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMaHUK MeTa0oIu3Ma.

Tunber oOMeHna BemiecTB: aBTOTPOGHBIN U reTepoTpodHsbiii. Poms pepmeHTOoB B 0OMEeHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiausHue ycnoBuit
cpenibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 NPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HM Ha
3emue.

OHepreTuyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarbl 3HepreTnyeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucmopongHoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanums
reHeTUYecKoil uHpopmaluu B KieTke. ['eHeTnueckuil koA M ero cBoicTBa. TpaHCKPUMIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Heknerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTHs BupycoB (. U.

NBanoBckuit). OcOOCHHOCTH CTPOSHHUSI M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa
(BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTasa M HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHs BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«OHepreTrdeckuii 0OMeny», «Xmopormiacty, «Dotocunrtes», «Crpoenne [IHK», «Crpoenue u
dbyHknuonupoBanue reHay, «Cunre3 Oenka», «l'eHetmueckuit kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbI 1uka Bupyca CIINMa, O6axtepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», MojieTb cTpykTypsl JTHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1uki, wiav KU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccst,
npoTekaromue B uHTEpdaze. Permmmukamms — peakuust marpuuHoro cuute3a JHK. Crpoenme
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TarIOHIHBII XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U WHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJusAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi Tubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOKEHHUsI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €r0 3HAUEHUE s
CEJICKLUU.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxonsdmue Ha craausx menosa. [loBenenue
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10OBBIC kKene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllIeKJIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).

Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoHCTpanum:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXXEHHE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIIeTOUHBIH LUK,
«Pemmkanus JJHK», «Murtos», «Mehosy, «lIpsamoe u Henpsimoe pa3ButHe», «l'ameToreHes y
MJIEKONIUTAIOLIUX U YeNI0BEKa», « OCHOBHbBIE CTa MU OHTOTE€HE3a».

OO6opynoBaHue: MUKPOCKON, MHKporpenaparbl «CrepMaro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonuramoomero», «KapuokuHe3 B KI€TKax KOpeUlKa JyKa», MarHUTHas
MoJienb-anmiaukanus «/lenenne knetkn», moaens JJHK, Monens meTadaznoit XxpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopatopnast pabora Ne 4. «M3ydeHuwe CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTtuku. Mcropust pasBuTuss reHetuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToapl TEeHETUKH (TUOPUIOIOTUYECKUI, LUTOT€HETHUYECKUH, MOJEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnyecKkass CHUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTM  HACJEAOBaHWS  INPU3HAKOB, YyCTaHOBIeHHble [.  MeHnenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eIUHO-00pa3usi THOPUIOB TIepBOTO TToKoyeHus. [IpaBuiio
JOMMHHMPOBaHMs. 3aKOH pacIIEIUIeHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JJOMUHUPOBAHMUE.

JurubpunHoe ckpemmMBaHME. 3aKOH  HE3aBUCHMOrO  HAcCJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecknue OCHOBBI JUTHMOPHIHOTO CKpEIIMBAHUSA. AHaJIU3UPYIOILEe CKpelldBaHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTPEICTICHNUS TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY

HacJIeJOBaHMIO TeHoB. HapyieHue cuenieHus reHoB B pe3yibTaTe KpPOCCUHIOBEpa.



XpOMOCOMHas1 TEOpUS HACJIECICTBEHHOCTHU. | eHeTHYEeCKHE KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 110Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHusmbl. HacinenoBaHue IPU3HAKOB, CLECIUIEHHBIX C
IIOJIOM.

M3MeHunBOCTh. BUibl M3MEHYMBOCTHU: HEHACIIEACTBEHHAs U HAcIeACTBEHHasA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuauuvoHHslil psl 1 BapuanMoHHas Kpuas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHas, Wiy reHOTUIMYECKasi, U3MEHYMBOCTh. KOMOMHATUBHAs U3MEHUUBOCTb.
Meiio3 u monoOBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHAs
n3MeH4MBOCTh. Kraccudukamuss MyTanuii: Te€HHBIE, XPOMOCOMHBIE, T'eHOMHBIE. Yacrora u
OpUYMHBI MyTauuid. MyTtareHHsle ¢akTopbl. 3aKOH TOMOJIOIMYECKHX PSJIOB B HACIEICTBEHHON
u3sMenunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOJIbI T€HETHUKU YEJIOBEKa:
IeHEANOrnYecKui, OJIM3HELOBBIH, LMTOT€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJISIPHO-
reHeTuuecknii. COBpEMEHHOE OIpPElEJICHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio I[1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcJIeACTBEHHOM  IpelpacloiokEHHOCTHIO,
XpoMocoMHble Oosne3Hu. ComaTuyeckue W TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOTO 00pa3a KHU3HHU, JTUATHOCTUKH, NMPO(PUIAKTUKHN U JICUCHHUsS] T€HETUYECKHX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEAUIIMHCKOW TEHETHKU B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUH YeIOBeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE U €r0 LIUTOT€HETHYECKas OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro IMTOI€HETHYECKass OCHOBa», «3aKOH YHUCTOTBI TrameT»,
«/Iurnbpuanoe ckpemuBanue», «L{uToIOrHUECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Meios», «B3zanMmonencTBre ajulebHBIX T€HOBY, «[ eHeTnueckne KapThl paCTEHHUH, JKUBOTHBIX
U 4YenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIUIEHHOIO C IOJOMY,
«Kapuotunsl dYenmoBeka U KUBOTHBIX», «Buasl wu3MeHunBocTn», «MoaudukanmonHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-akropay, «I'eHeTnka rpynmn KpoBu», «MyTalnoHHAs

U3MEHYHUBOCTDH).



Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHueY», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON H
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (HOpMbl KPBUIBEB U OKPACKH Tena), repoapuit
«I"opox MoceBHONY.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHUOPHUIHOTO U JUTUOPHUIHOTO
CKPEIIMBAHUA y JpO30(HIIBI Ha TOTOBBIX MUKPOIpEnapaTaxy.

JlaGopaTtopnas padora Ne 6. «M3yueHne MoaupUKaMOHHON U3MEHUYMBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

Jlaboparopuass pabora Ne 7. «AHammM3 wmyramuid y JApo30omIbI HA TOTOBBIX
MUKpOIIpenaparax».

[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHaIH3 POAOCIOBHBIX YEIIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekmusi Kak HayKa U IpoLecc. 3apoKIeHUe CelIeKIuu U aoMectukanus. Yuenue H. U.
BaBunoBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJNbTypHBIX pacTeHuid. LleHTpsbr
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJbI CelIeKIIMU. MaccoBbIii U WHIAMBUAYATbHBIH OTOOPHI B CENEKLIUU
pacTeHuit U KUBOTHBIX. OlleHKa 3KCTepbepa. bIu3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Uucrtass nunug. CkpeumBaHue 4YHCTHIX JuHUN. [ereposuc, wim rulOpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanmuss U e€ yCHexu.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4Y€HUE TMOJIUIUIOWI0B. JIOCTHIKEHMsI CEeNEeKUUU PpPacTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTamnbl CO3/JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHue BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYEeCKHMe M dThyeckue mnpodsempl. MO —
FeHEeTUYECKU MOIU(UIIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmupel u cxembl: Kapta «LleHTpbl MpPOMCXOXKIEHUS W MHOTOOOpasusl KyJbTYpPHBIX
pactenui», «llopoasl ToOMamIHUX KMBOTHBIX», «COpTa KyJIBTYPHBIX pacTeHu», «OTnar€HHas
rubpuam3amusy, «Paboter akagemuka M. @. HWBanoBay, «[lomumnougus», «OOBEKTHI
ounorexHonorum», «Kiaerounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHME U TEPEHOC

TCHOB, XpPOMOCOM».



O6opynoBaHue: MyJIsSHKU IJIOJI0OB U KOPHEIUIOAOB AMKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlabopaTopHble 1 IpaKkTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJIEKIMU PACTeHMHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE

XO03SICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero o01ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOEHUs IpenmMera «buomnorus» BblieaeHbI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA  POCCHUHCKON  Ipa)KIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIIPEAEIIEHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHWIO OWOJIOTHH, IEJICHANPABICHHOS pa3BUTHE BHYTPCHHHX
yOKICHUIM JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HaHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYAaIOIIMXCS PYKOBOACTBOBATHCA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKaMH, NPHUCYIIUMU  CHUCTEME
OHMOJIOTHYECKOTO O00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh 1IEJIU ¥ CTPOUTH )KU3HEHHbBIC TUIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeaMeTa «bHOoNOorus» JOCTUralrTCsl B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATETLHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMUA POCCUMCKUMU
COITMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA M CaMOPA3BUTHSI, PA3BUTHUsSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHUSI K 3aKOHY M IPaBOIMOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJEHHUIO, B3aUMHOIO
yBaXEHHUsA, OEpeKHOT0  OTHOMICHWS K  KYJIbTYpHOMY  HaCJICAHI0 W TPAJULUSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHsS Y4eOHOTO mpeaMera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOyYaroIIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OpHUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIONIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHne >KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTA B MPOLECCE pPealn3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHHOMN NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:
Cc()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIeCTBa;



OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBONOPSJIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOW ACSATEIHHOCTH MPHU CO3AAHUHN YUCOHBIX MPOEKTOB,
peleHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€,

YMEHHE yYUTHIBAaTh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YyOEKICHUSAMHU, KYJIbTYPHBIMH LEHHOCTSAMU U COLUAIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHMYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS YUYEOHBIX,
MO3HABATENIBHBIX U UCCJIEIOBATEIbCKUX 3a/lad, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPIKAHNUS;

FOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IPAXKIAHCKOM MJIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH mnepel PonMHOW, TOpAOCTH 3a CBOM Kpail, CBOIO
Poauny, cBOM A3BIK M KYJIBTYPY, NPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJAHOMY HACIECIAUI0 M TMaMATHUKAM TIPHUPOJIBI,
JTOCTIKeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIEHHE U pa3BUTHE
OMOJOTUH, TOHUMAaHH 3HAYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKa U
COBPEMEHHOTO O0IIECTBA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMWTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccun;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :



ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILLICHHUI;

IMOHUMaHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOW PUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KaueCTBa TBOPYECKOH JINUHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (OPMHPOBAHHA  KYJIbTYPbl 30POBbSI M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peaju3alus 3J0pOBOro U 6e30MacHOro oopasa *U3HU (370pOBOE MUTAHUE,
cOOIOZICHHEe TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHI U OTIbIXA,
perymsipHas (uU3MUYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DH3UYECKOMY W IICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJ HWHAMBUIYAIbHOTO M KOJUIEKTUBHOTO 0O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOLIUX 3J0POBbIO U )KU3HU JIIOACH;

OCO3HAHUE TMOCJIEICTBUI M HENPHUSATUS BPEIHBIX MPUBBIYEK (YHNOTPEOJCHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K aKTUBHOM JIESATEIHHOCTH TEXHOJIOTHYECKON U COIMAIbHOM HAPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH  TaKylO
JIeATEIbHOCTD,

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIel mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HHU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

AKOJIOTUYECKH I1eJIecCO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK UCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS SKOJOTHYECKON KyIbTyphl: MPHOOPETEHUE OMbITA IJIAHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOILIEH CPeIbl;

OCO3HAHUE TJIO0ATBHOTO XapaKkTepa dKOJIOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHUS;

CIOCOOHOCTH MCITOJIB30BaTh MPUOOpPETAEMbIe PU U3YUYCHUHU OWOJIOTHH 3HAHUS M YMEHHUSI
IpPU PEIIeHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOIIOICHUE
MpaBuJI MOBEICHUS B IMPHUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaX,

OXpaHy BHUJOB, SKOCHCTEM, OnoChephl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAESMBIX
JEMCTBUN U NIPEJOTBPALLATD UX;

HaJU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIILIIEHUS, SKOJOTMYECKOM KYJIbTYpbl, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH ¢ OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpPbl KaK CPEICTBA B3AUMOJICHCTBHS
MEXIY JI0JIbMH U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PalMOHAJILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUHU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXKaroIleM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIecCTBa, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodiieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHHS
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATLHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYECHUN OMOJIOTMUECKUX 3HAHWU B IEJSAX MOBBIIIEHUS OOIICH
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH O0yUarommxcs, GopMUPYEMOil PU N3ydeHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TIO3HAHMSI, WCIOJB3yEeMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh TMOJydaeMble 3HAHWUS [UIS aHaM3a W OOBSICHEHUS SBICHUU
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OCHOBAaHHBIE
3aKJTIOYEHHUS HAa OCHOBE HAyYHBIX (DAaKTOB W MMEIOIIMXCS JaHHBIX C METhI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW NEATETbHOCTH, TOTOBHOCTb OCYILECTBIIATH MPOEKTHYIO U

HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBHUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMA IO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAIIPEIJMETHBIE PE3YJIbTATbBI

MeranpenmeTHble pe3ysibTaTbl OCBOEHHs yueOHOro mpeamera «buojorus» BKIIOUYAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXTmpenMeTHbIE) 00LIeHayYHbIC TOHATHUS, OTPAXKAIOUIIE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJI0B MO3HAHMsI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHUE, IpPOILeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUMOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCIEAOBaHUE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC
yueOHble JeiCcTBUS (IO3HABATEIbHbIE, KOMMYHHUKATUBHBIE, PETYJATUBHBIE), 0OecreunBaloOIIne
¢dopmupoBaHre (YyHKIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIE JICHCTBUS B IO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NMO3HABATEJIbHbIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUeE JICHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalIM3MpPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIeHus1), PacKpbIBaTh CMBICI OHOJIOTrHYECKUX
HOHATHUH (BBIIENATH UX XapaKTePHbIE IPU3HAKHU, YCTAHABIUBATH CBSI3U C JPYTUMU MOHATHUIMN);

ONpEACIATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHS,
COOTHOCHUTD PE3YyJIbTaThl AEITEILHOCTHU C MOCTAaBICHHBIMU LEJISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
PUPOIB;

CTPOUTH JIOTUYECKHE PpACCyXJIeHUs (MHAYKTHUBHBIE, JEIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHWI B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKXKe MPOTHBOPEUMH PasHOro poja,

BBIIBJICHHBIX B Pa3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX UCTOYHHUKAX,



pa3pabaThIBaTh IUTaH PEHICHUs MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepHaIbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTb, OICHWBATH COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OLICHUBATh PHCKHU TOCIIEICTBUN AEATEILHOCTH;

KOODJMHUPOBATh M BBIIONHATH PAabdOTy B YCIOBHSX pPEAITbHOTO, BHUPTYaJbHOTO |
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3sBUBATh KPEATUBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE I CTBHA:

BJIaZICTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKON U MPOSKTHOW JIESATEIbHOCTH, HAaBBIKAMU
paspeuieHus mpooieM, cnocoOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;

UCIIONIb30BAaTh PAa3IMYHbIC BUJBI JCATEIFHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAluH, PeoOpa30BaHUI0 M MPUMEHEHHIO B y4eOHBIX CHTyalUsiX, B TOM YHCIIE TPH
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEN, KIIFOUEBBIMU
HOHSTHSMU U METOJIAMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 3aJjaud B OOPa30BaTENbHOU NEATENBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHus, HAaXOAWTh AapryMEHThl JUIs JO0Ka3aTelbCTBa CBOUX YTBEpPXKIEHU,
3aJaBaTh [apaMeTpbl U KPUTEPUU PELICHUS;

aHAJTM3UPOBATh TMOJyUYEHHBIE B XOAE pEIICHHWS 3aJaud pPe3yJIbTaThl, KPUTHUECKH
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, OLIEHHBATh IPUOOPETEHHBIHN OMBIT;

OCYILECTBIIATH II€JICHANPABICHHBIN MMOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB JeHCTBUS B
poQeCCHOHATIBHYIO CPEy;

yMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYI0 H  MPAaKTHYECKylo  00JacTu
KHU3HENIEATEIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIC HJECH, NpEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBHUTh
poOJIeMBI B 33]1a9H, JTOITYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOYHMKAX HH(pOpMaIuu (TEKCTe yd4eOHOro mocodwus,

HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTUYECKUX CIIOBApAX M CIPABOYHHKAX, KOMITbIOTEPHBIX



0a3zax nmaHHBIX, B MHTepHeTe), aHANM3UPOBaTh HWHGOPMAIMIO PA3IMYHBIX BHJIOB U (Qopm
NPEeCTaBICHUS, KPUTUYECKU OLIEHUBATD €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMynaHpoBaTh 3ampOCHl M TNPUMEHATh PA3IHMYHBIE METOABI NPH IOHCKE U OTOOpe
Ouonoruueckoi nHGoOpMaIuu, HEOOXOIMMOI1 JIJIs BHITIOJIHEHUS yUeOHbBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO MCIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHMOIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OMOJOTHYECKOU
uHpOpMaLKe: TPUMEHITh XUMHUYECKHE, (PU3MUECKUe M MaTEeMaTUYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHDOPMALMOHHOU
0€30MacHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obmenne:

OCYILECTBIIATh KOMMYHHMKAIIMM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKAa3bIBATh
CYX/ICHUSI OTHOCHTEJIBHO BBINIONHEHUS TIpelyiaraeMoil 3afadyd, YYHTHIBATb HHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBbIE CpelICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOHQIIMKTHBIX CHUTYallui, YMETh CMATYATh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHOH pabOTHI Tpu
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYMIOBBIX
¢dbopM B3aMOACUCTBHS NPH PEILICHUH yU4eOHOM 3a1auu;

BBIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN ¢ y4€TOM OOIIMX HHTEPECOB U

BO3MOKHOCTEH KaXJ0T0 4I€Ha KOJUICKTHUBA,



IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA IO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUM, PACHpPElEsITh POJIU C YYETOM
MHEHHUI yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboTHI;

OILICHUBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJ0r0 Y4acTHHKA KOMaHbl B OOLIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATHh WAEU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH e CTBUSIMU:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS M7 BBIABICHUS NPOOJIEM M WX pElIeHus B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW IMPHUPOJAE, CBOEMY 3J0POBbIO U 3I0POBBIO
OKPY’KAIOIIUX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJaud B O0Opa30BATEIBHOW JIEATEIHHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAH pelieHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM 3pyAULIMU B pa3HBIX 00JacTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYyallud, BBIOOPA BEPHOTO pPEILICHMUS;

YMETHh OUCHHUBATh PUCKHU U CBOCBPEMCHHO IIPUHUMATD PCHICHUSA 110 UX CHUXKCHUIO,



IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yNIbTATOB ACATECIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIN3E PE3YJIBTATOB ACATECIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YETIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npenmera «buosorus» HayyHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOEGHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbBHOCTH MO IMOJYUYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallMsIX, a TaKKe€ B PEAIbHBIX J>KU3HEHHBIX CHUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHbI 10 rogaM 00yUeHHUSL.

[IpenMeTHble pe3yibTaThl OCBOEHUs yueOHOro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HAaHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLEeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/Ep)KaHNE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OHOJOTHMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJEKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasusoBa) 1 ydeHus (0 LeHTpax MHOT000pasust U MPOUCXO0XKACHUS KyIbTYpHBIX pacteHuil H. 1.
BasuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€]1aTh BEIBO/bI HA OCHOBAHUU I1OJyYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIC NPU3HAKU BUPYCOB, KJIETOK IIPOKApUOT U JyKaApHUOT,

OIHOKJICTOYHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, 0COOCHHOCTH IIponeCcCoOB: oOMeHa BCIIECCTB U



MIpPEBpAIICHHs] SHEPTHH B KJETKE, (POTOCHHTE3a, IJIACTHYECKOTO U IHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OILIOJIOTBOPEHUS, PA3MHOKCHHS, UHIUBUAYATHHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yMEHHE MPUMEHSATH MOJTYUYEHHBIC 3HAHUS I OOBSICHEHHUSI OMOJOTHYECKUX IPOIIECCOB U
SIBJICHHH, 1711 TPUHATHUS MPAKTUYECKUX PEIICHUI B TOBCEAHEBHOM KU3HHU C LIETBI0 00ECIIeYCHUS
0C30MacCHOCTH CBOETO 3/IOPOBBS W 370POBbS OKPYKAIOIIUX JIOJCH, COONIOCHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpPYXKAIOIICH NPUPOAHON Cpele, MOHMMaHWe HEOoOXOIUMOCTH
WCITOJIB30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMM U OMOTEXHOJIOTHUH ISl PAlMOHAIBLHOTO
MIPUPOIOTIOIB30BAHHS;

YMEHHE peIIaTh JJIEMEHTAapHbIE TEHETHYECKHE 3a/Jadyl Ha MOHO- W JUTHOPUIHOE
CKpEIMBaHKE, CICTUICHHOE HACJIEIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUHOTO CKPEUTUBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATh JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYCCKH OIICHWBATh W WHTEPIPETHPOBATH HMH(DOPMAHMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO TICEBIAOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW MH(OpMAaLIUU, HAYYHO-TIOMYJISPHbIE MaTEpUasbl), ITUUECKHUE aCIIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTHY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
Ononoruveckyro HMHGPOpPMAIMI0 M3 HECKOJBKMX HCTOYHHKOB, TPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[TpenMeTHBIC pe3yibTaThl OCBOCHHS YydeOHOro mnpeamera «buonorus» 6 I1 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OWOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIJIC POCCHHUCKHUX M 3apYOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIIMOHAITBHON TPaMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KH3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATh CO/ACPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TIOMYJISIIHS,
reHo(OoHA, SBONIONMS, JBWXKYIUME CHIBI ((HaKTOpbl) DSBOJIONUHU, MPUCTIOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHWE, JSKOJOTHYECKHe (HAKTOPBI, OSKOCHUCTEMa, TMPOAYICHTHI,
KOHCYMEHTBI, PEeYIICHTHI, IIENH MUTaHUs, YKOJIOTHYEeCKas MupaMuia, OnoreomneHos, ouocdepa;

yMEHHE W3jaraTh Owuonornueckue Teopuu (dBomonuoHHas teopus Y. JlapBuna,

CHUHTETUYECKAsl TEOPUS SBOJIIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.



bapa, dyepenoBanus riaaBHBIX HampaBiieHH W myTed sBomonmu A. H. CeBepiioBa, y4eHUs: O
ounoctepe B. U. BepHaackoro), onpeaensTh TpaHUIBl UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAONIOJCHUE W OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus M MpOBEAeHHE OHOJIOTrHYEeCKOro
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX MOHSATHM,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJYUYEHHBIX PE3yJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MIPU3HAKU CTPOCHUSI OMOJOTHYECKHX O0BEKTOB: BUJIOB,
MOMYJISIIHUM, TMPOAYIEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OWOTEOIIeHO30B M JIKOCHCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTo  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS HKOJIOTMYECKUX (PAKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMaX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOT€OXHMMHYECKHUX IIHMKIOB B
ounocdepe;

YMEHHE NMPUMEHSTH TOJTy4YeHHBIC 3HAHUS U OOBSCHEHUS OMOJOTMYECKHX MPOIECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0eCcTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TMOBEACHMUSI B OKpYy)KaloIled MPUPOAHON cpelae, NOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IIPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIIATh CXEMbl IepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (1IeTH MUTaHUs);

YMEHHE BBINOJHATH JJAOOpPATOpPHBIE U MPAaKTHUYECKHE pabOThl, COOMI0IaTh IpaBUia MPU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYI0OBAHUEM;

YMEHHE KPUTHUYECKH OIIEHMBAaTh M WHTEPHPETHPOBATH HH(OpMAIUIO OHOIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOLIYI0 TICEBJOHAyUYHblEe 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOM HH(OpMalMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII00aJIbHBIE
HKOJIOTHUECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHUs, 00o00Ias
Ouosoruvyeckyro HMHGOpPMAIUI0 M3 HECKOJIbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh

NOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso0o.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opraHu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutposbubie IIpakTnuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
07.09.2023 https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckas padorta Ne 1
2 «cnonp30oBaHne pa3TudHbIX 1 0.5 bubmorexa LHOK
P ' 14.09.2023 = https://m.eds00.ru/863e6122
METOJIOB MPY U3YICHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cuctemsl, MpoLECcChl 1 bubnuoteka [JOK
U UX U3y4YCHHE 21.09.2023 @ https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpPAJIbHBIE COJU 28.09.2023 = https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CAIH. T-OCTAB H CTPOCHHC DEIOB 05.10.2023 = https://m.edso0o.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuyenue 1 05 bubmuorexa [IOK
KaTaJINTUYECKOW aKTHBHOCTH ' 12.10.2023  https://m.eds0o.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
7 . 1
YTieBoRsL. JlHImze https://m.eds00.ru/863e6870
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19.10.2023

bu6mmoreka [IOK
8 Hyxentossie kueiorst. AT® 26.10.2023  https://m.edsoo.ru/863e6d5¢c
9 Hcropust u MeTObI U3yUYEHUS bubnmoreka [JOK
kietku. Knetounas Teopus 09.11.2023  https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa 16.11.2023
CtpoeHue dyKapuOTHYECKOM KIETKH.
JlabopaTtopHas pabota Ne 2
«/3yueHue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
. 23.11.2023
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOTIpEIapaTax U ux
OTIMCAHUE»
O06o0mmaromuii ypox mo TeMam
12 "buonorus kak Hayka. XI/IM'I'/I‘IGCKI/II/I 30.11.2023
COCTaB M CTPOEHHUE KIIETKH.
bu6mmoreka [JOK
13 (JOMEH BEIECTB M META0OMH3M 07.12.2023  https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
14 Potocires. XemocHrres 14.12.2023  https://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
15 uepreTicckuii 0bmen 21.12.2023  https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kieTku. Muto3. JlabopaTopHas
16 pabota Ne 3 «HaOmoieHue MuTO32a B 0.5 bubmmorexa [JOK
28.12.2023  https://m.edsoo.ru/863e7dc4

KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
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Buocunres 0enka. Peakuus

bubmuorexa [JOK

17
MaTpUYHOro cuHTe3. TpaHciasauus. 11.01.2024  https://m.eds00.ru/863e796e

18 Hexknerounsie popmbl )KU3HE — bubnuoreka [IOK
BUPYChI 18.01.2024  https://m.eds00.ru/863e7540

bu6mmoreka [IOK
DopMBbI Pa3MHOKEHUST OPTaHU3MOB.
19 Meis 95 01.2024 https://m.edso0o.ru/863e81b6
CHo3. o https://m.edso0o.ru/863e831e
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.

20 JlaboparopHas pabota Ne 4 05 bubnuorexa [JOK
«HM3yuenune cTpoeHHUs MOJIOBBIX ' 01.02.2024  https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

21 NuauBHyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MoOB 08.02.2024  https://m.edsoo0.ru/863e8436
O06o0maromuii ypox Mo TeMam

99 "Ku3HenesaTeIbHOCTh KIIETKH",

Pa3zMHOkeHNEe 1 MTHAUBUAYaJIbHOE 15.02.2024
pazButue"

93 I'enetuka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTHA U U3MEHYHUBOCTHU 22.02.2024  https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBAHUS

24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK

P ) pra 29.02.2024 = https://m.edso0.ru/863e8878
CKpEIINBaHHE
UTHOPUJIHOE CKpEIIMBaHUE. 3aKOH
25 i[eSaBI/II():I/I?/IOTO HaI?:HL: OBaHUS bubmorexa [JOK
s 07.03.2024  https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
26 CremnineHHOe HAaCJIeJOBaHUE 0.5 bubmmorexa [TOK

https://m.edso00.ru/863e8c60
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npu3HakoB. JlabopartopHas pabota
No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBaHUS Y APO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnapaTax»

14.03.2024

97 I'enernka nmona. HacnenoBanue 1 bubmuoreka [JOK
IIPU3HAKOB, CLEIJICHHBIX C I10JIOM 21.03.2024  https://m.edsoo.ru/863e8c60
H3menunBocTs. Henacneacreennas
U3MEHYMBOCTb. JlabopaTopHas

28 pabota Ne 6. U3yuenue 1 05 bubnuorexa [JOK
MOTU(DUKATTMOHHOW U3MEHUHUBOCTH, 04.04.2024 | https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30¢uisl Ha 11.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [JOK
30 Penetinia seropexa 1 18.04.2024  https://m.edso0.ru/863e8d78
31 TectupoBanue 1 95.04.2024

bu6mmoreka [IOK

32 (Cenekiis Kax Hayka it nporece 1 02.05.2024  https://m.edsoo.ru/863e9214

33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bubmuorexa [JOK
pacTeHHi U KUBOTHBIX 16.05.2024  https://m.edso0.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJICTBA 23.05.2024 | https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4
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[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyomnios A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo
«ITpocsenienue»

buonorus. 10 kimacc: yue6. aiist o01ieodpa3oBat. opranu3aiiyii: 6a30BbIi ypOBEHb

nox pex . B.B.Ilaceununka. - M.: IIpocsemenne, 2022c¢.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

PO https://resh.edu.ru
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