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MNOACHUTEJIBHASA 3AIINCKA

HporpaMMa COCTaBJICHA HA OCHOBC:

- MenepanibHON 00pa3oBaTENILHON MPOrpamMMBbl cpeaHero odmiero odpazoanus ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHAApTa CpEeIHEro OOMIEero
oOpa3zoBanus (yTB. mpukazoM MunucrepcTBa obOpazoBanust 1 Hayku P® ot 17 mas 2012 r. N
413) c u3ameHenusiMu Ha 12 aBrycra 2022 r.

- [Tpuxas MuHnpocserieHus Poccun oT 09.10.2024 N 704
"O BHECEHMM HM3MEHEHHMI B HEKOTOpbIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
ODenepanun, Kacaromuecs ¢enepaibHbIX 00pa30BaTENBHBIX IMPOrPaMM HAYaJbHOTO OOIIEro
o0pa3oBaHHsl, OCHOBHOrO OOIIEro oOpa3oBaHUS U CcpeaHero odbmero obpazoBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 N 81220)

- Ilpuxka3z MunnpocBemennss Poccum ot 10.11.2025 Ne 808 O BHeceHMHM H3MEHEHHUH B
HEKOTOpbIE MpHKa3bl MHHHUCTEPCTBA NpocBelleHuss Pocculickoit denepannu, KacarolIHeCs
denepanbHbBIX 00pa30BATENbHBIX MPOrPaMM Ha4yallbHOTO 00IIero o0pa3oBaHUS, OCHOBHOTO
o0m1ero 00pa3oBaHUs U CPETHETO O0IIero 00pa3oBaHuUs

- [Ipuka3z Munnpocsenienus Poccun ot 08.05.2026 Ne 316 «O BHecenuu uzmenenuil B [lopsiiok
OpraHM3allMl ¥  OCYILIECTBICHUS  OOpa30BaTEIbHOW  JEATEIBHOCTH IO  OCHOBHBIM
00mIeo0pa3oBaTeIbHBIM MMPOTPaMMaM - 00pa30BaTEIbHBIM MPOrPaMMaM HAYaJIbHOTO OOIIETO,
OCHOBHOTO O0IIero W CpegHero oOmiero o0pa3oBaHUs, YTBEPXKICHHBIM MPHUKA30M
Munuctepcra npocserienus Poccuiickoit @enepanuu ot 22.03.2021 Nell5»

- OcHoOBHOI 0011€00pa30BaTEeNbHON MpoOrpaMMbl cpeaHero oomero obOpazoBanus MAOY
UYepsumesckoit COLI

- Yuebnoro miana MAOY UYepBumenckoit COI, yTBepkAEHHOTO MNPUKA30M JIUPEKTOpa
Tpopumoa C.A. ot 29.08.2026 roma Ne 229-OJ u cormacoBanHoro 28.08.2026 ronma Ha
3acenanun Ynpasistoniero coeeta MAOY Yepsumesckoid COLL npoTtokoin Nel2

- [Iporpamms! Bocriutanuss MAOY UYepsumesckoit COLI

[Ipu pa3paboTke MpOrpaMMbl MO OUOJIOTHUU TEOPETUYECKYIO0 OCHOBY ISl OMpEeNICHUs
MOAXO0M0B K (opMmupoBaHHUIO coAepxkaHus yueOHoro mnpenmera «buonorus» cocraBuiu:
koHuenryanbHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJI€H, COJIEep>KaHus,
pe3ynbTatoB 00y4yeHUs M TpeOOBaHMI K YPOBHIO NMOATOTOBKH BBIMYCKHHMKOB, MOJOXEHHUS 00
o0IMX IEesIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI CPEIHETro
obmrero obpazoBanusi B Poccuiickoit @enepaiiun, a TakKe MOJIOKEHUS O crelu(pruKe OHOIOTHH,
e€ 3HAUYEHWU B TO3HAHMM KUBOW MPHUPOABI U OOECNEUYEHHU CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPE/ICIICHBI OCHOBHBIC (DYHKITUU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Ja€t MpeacTaBIeHHUE O IENx, 00 obmiei ctpaTeruu o0y4deHus,
BOCIIUTAaHUS ¥ Pa3BUTHSA OOYYAIOIIMXCS CPEJCTBAMH Yy4eOHOTro TmpenaMera «buosorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJEpKaHHe, €ro CTPYKTYpYy, paclpeleeHue 110
pa3zenaM W TeMaM, PEKOMEHIYeMYIO MOCIeJ0BATeIbHOCTh M3y4YeHHs] y4eOHOro Marepuana ¢
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, TOTUKU 0Opa30BaTEIBHOTO IMpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaroITuXCsl.

B nporpamme mno OHOJIOTMU TakK€ YUMUTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METalpPEIMETHBIM M MPEeIMETHBIM pe3ylbTaTaM oO0y4eHHs B (OPMUPOBAHHUH
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON IEATEIHHOCTH/y4eOHBIX IeUCTBUN O0YJArOIIUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00Opa30BaHUS.



B mnporpamme mo Owmomorum (10 kmacc, 0a30BBIH YPOBEHB) pEaTM30BaH MPHHITUI
NPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruu, Oiaromapss dYeMy B HeW MNpocMaTpuBaeTcs
HaNpaBJICHHOCTh HA Pa3BUTHE 3HAHMI, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALMH  JIMYHOCTH, HKOJIOTMYECKOTO  MBIIIICHHUS,
IpPEACTaBICHUH O 370pOBOM o0OOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOLIEOMONIOTHYECKUX TEOPHUM, a TaKKe
3HaHUM O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOLIUX B HUX
IPOLIECCOB B IMpPOrpaMMe MO OHOJIOTMH YJIENE€HO BHUMAaHHME HCIOJIb30BAHUIO MOJIYYEHHBIX
3HAHUH B MOBCEJHEBHOM JKU3HU U1 pEeLIeHUs MPUKJIAHbBIX 3a]1a4, B TOM YHUClie: IPOPHIAKTUKI
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIUKO-TEHETHUYECKOTO  KOHCYJIBTUPOBAHHMS,
000CHOBaHHUS HKOJIOTMYECKHU 1I€JIECO00pa3HOro MOBEAEHUS B OKpYXKarolled NpUpPOIHOM cpele,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATENBHOCTH YENOBEKAa Ha COCTOSHME IPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K IPUKIAJHOM HANPABICHHOCTH Y4e€OHOIo
npeamera «bHOTOTHs» MPOJUKTOBAHO HEOOXOIMMOCTBIO O0ECTICUeHHs YCIOBUHM Ui peIIeHUs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 IIKOJBHOT0 OMOJIOrMYECKOro o0pa3oBaHusl, KOTOpasi Ipeaoaraet
dopmupoBaHue y 00ydaroluXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOYYAIOMIMXCSl TPEACTABICHWH O HAaydYHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOI
OpraHu3alliil W 3BOJIIOLUHU, CO3AaET YCIOBMS JJIA: ITO3HAHUS 3aKOHOB KMBOM IPHUPOJIBI,
¢dopmupoBaHus (PYHKIIMOHAIBHOW TPAMOTHOCTH, HAaBBIKOB 370POBOTO M 0e30macHoro odpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

Bonbuioe 3HaueHue OWOJIOTMS HMMEET TaKXkKe JUId pelIeHUs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Jau CpeiHero oouiero oopa3oBaHus, couuanu3anuu odyJaromuxcs. M3yyenne
Ouonoruun o0OecnieunBaer yCIIOBUS JUISI (dbopMupoBaHUs MHTEJUIEKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBIECHUSMM U3 JIPYTUX Y4YEeOHBIX NPEIMETOB, B
4aCTHOCTH, (PU3MKH, XUMUU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeIHa3HAuYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONPENENIEHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe o OMOJIOTHH.

OT100p conepxkanus yueOHoro npeamera «buosnorus» Ha 6a30BOM YPOBHE OCYILECTBIIEH C
HO3ULUN KyJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYaromMecs TOJIKHbI
OCBOUTH 3HAHUS U YMEHHMs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KYJIbTYpHhl, ONpENEsSIOIIe
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIolled MNPUPOAHON cpesne, BOCTpeOOBaHHBIE B
MOBCEHEBHOM JKM3HU M NpakTU4eckoil aestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAlOT D3JEMEHTBhl COJCpXaHUs, KOTOpble CIyXaT OCHOBOW i  (HOPMUPOBAHUSA
MPEJICTAaBICHUH O COBPEMEHHOH eCTeCTBEHHO-HAyyHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOUIMX 'YMaHU3allUU OMOJIOTHYECKOro 00pa3oBaHusl.

CrpyKTypupoBaHHE COJepkKaHUs y4yeOHOro MaTepuasa B HporpaMMe IO OHOJIOTHU
OCYILECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTENIbHBIX OCOOCHHOCTSAX
KUBOM TIpUPOJBI, O €€ YpPOBHEBOW OpraHW3allMM W 3BOJIONMHM. B COOTBETCTBHMM € 3THM B
CTpYKType ydeOHoro mnpenmera «buonorus» BbIIEIEHBI CIENYIOUINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeToJpl HAy4HOTO MO3HaHUA», «KileTka kak OMOOTHYecKasi CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctreman, «CucreMa 1 MHOTOOOpazue OpraHuYecKoro MUpay,
«IBOJIIOLUS )KUBOM MTPUPOBDY, « IKOCHUCTEMBI U MTPUCYIIUE UM 3aKOHOMEPHOCTH.



Ilenp u3ydyenuss yudebHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJICHUE
00y4JalImUMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBLHOW OpraHU3alliid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpPETeHHE YMEHUN MCIOJIb30BaTh 3TU 3HAHMS JJII TPAMOTHBIX JICHCTBHUI B
OTHOIIEHUU O0OBEKTOB KMUBOW IIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX IIPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs PEIICHUEM CIIEAYIOINX 3a1au:

OCBOCHHE OOYYAIOIIUMHUCS CHCTEMbl 3HAHUH O OHWOJOTMYECKHX TEOPHUAX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBWaX, CIYXallUX OCHOBOM s (hopMupoBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAAaX HAy4dyHOI'O MO3HaHUf,
CTPOCHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX MXHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHue y 0OyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce aHAIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3TJISOB,
UJIeH ¥ MOJIX0JI0B K U3YUYEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliu;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmend KyJabTypbl, (QYHKIMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUU U OMBITA, MOJYYECHHBIX MPU U3YUEHUU OUOJIOTHH;

dbopmupoBaHre y OOYYarOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUW B TMPAKTHYECKOM JEATEIbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIIUMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUIA;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIOBEKOM KHBOWM MPHUPOJBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTMYECKUX UCCIIECOBAaHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MpUMEHEHHUE TPUOOPETEHHBIX 3HAHWW M YMEHUW B TOBCEIHEBHOW KWU3HH JUISI OIEHKH
MOCJIC/ICTBUI CBOEM JIEATETHHOCTH 10 OTHOIICHHIO K OKPYXKaoIIel cpeae, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHUE U COONMIOICHHE Mep MPO(PUITAKTUKH 3a00JI€BaHUN.

B cucteme cpennero o6miero oopazoBanus «buonorusy, uzydaemas Ha 0a30BOM YpPOBHE,
SBJISIETCSI 00S3aTENbHBIM YYEOHBIM TPEJIMETOM, BXOJSIIMM B COCTaB MPEAMETHOW o00JsiacTu
«EcTecTBeHHO-HAYYHBIE TIPEIMETHI.

Jns n3ydenust 6uonoruu Ha 0a30BOM YpOBHE CpeqHEro o0Imero oopa3oBaHUsI OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B HEZETIO).



COJAEP)KAHUE OBYYEHMUS 10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM U mpaBoMm. Ponbp Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HaYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU PUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktnueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NPHU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALMA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucTteM H HX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3alUU KUBOK
TIPUPOIBI.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMHAYECKUE  DIJIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@YHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0eKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHuMbIe
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIN OEIKOB.

®epMmeHThl — OHojoruyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKTHBHBIN ILEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  (QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpOB.

VYraeBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30Kcupu003a), AucaxapH bl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIHKOTeH, Ieuiiono3a). buonornyeckue QyHKIHH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue QyHkuuu nunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JIUIHUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukun JJHK. Crpoenne n ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u

byHKINN.



[{utomoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(dakToOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHSI KIICTKH.

Knerka kak nemnocTtHas >kuBas cucrema. OOIue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
IpokapuoThyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: JIIC, anmapar [onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KT'YyTUKU. DYHKIUU OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacrnpeneneHre XUMHYECKHX JJIEMEHTOB B HEXHUBOH MIPUPOJIE»,
«Pacnipenenenue XUMUYECKUX SJIEMEHTOB B )KHUBOU MIPUPOJICH.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CtpoeHne MoneKkyisl Oenkay, «Ctpoennue GpepmMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHUECKOH
KIeTkn», «CTpoeHue KHUBOTHOH KiIeTku», «CTpOeHHE pacTUTENbHON KieTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOIAbD, «JIUImHUIbI».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «3yueHue KaTaaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHE CTpPOEHHUS KJIETOK DPACTEHWH, >KUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaeaTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tunber oOMena BerecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pons depmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTE3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emue.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTaIlbl YHEPreTHUECKOTro ooMeHa. [ mnkonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TreHeTH4ecKOoi nHpopMalu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBAa. TpaHCKpHILUS —
matpuunblii cuate3 PHK. Tpancmsamnus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHUpYChl. Mcrtopus otkpeitus BupycoB (. M.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc UMMyHOACPUITITA YETTOBEKA

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKPHUIIMSA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pactpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

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

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH mwmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM >KU3HEHHBIH 1Mk kieTku. WuTtepdasza u muro3. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapuOTHUIl. JMIIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusIX MUTO3a. BHOJIOrHuecKkuii CMBICII MUTO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETrE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €0 3HAYEHHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meito3. Cranun Mmenosa. IIpomeccsl, nmpoucxoadmmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Y XKMBOTHBIX. [los0BBIE *Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pPa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOSHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysLus,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

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

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «JIBOWHOE OIJIOJJOTBOPEHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
OaxTepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YelIoBeKa», «OCHOBHBIE CTa UM OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Sineknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
Moaenb-annkamnus «Jlenenue kinetkn», moaens JIHK, Mmoaens MetadazHoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TEeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHUS. | eHeTHuYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAacJEeAOBaHWS  INPU3HAKOB, yCTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH euH000pa3us THOPUIOB MepBoro nokosieHus. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
Hacje10BaHHI0 TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TeOpusl HACJIECTBEHHOCTHU. | eHeTH4eCcKe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl N3MEHUYMBOCTHU: HEHACIIEACTBEHHAsI U HAaceACTBeHHas1. Pob cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHbBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, wid reHOTUNIUYECKAss, H3MEHUYNBOCTh. KoMOMHAaTHBHAS M3MEHYUBOCTD.
Meiio3 u moNIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa u
MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIEIACTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHust
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEICTBEHHOW TMPEeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTHUBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YEIIOBEKA.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYECKasi OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l €éHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACJIEAOBAHMS, CIICTUICHHOTO C IOJIOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm Kpou», «MyTalnnoHHas
U3MEHYUBOCTbY.

O6GopynoBanue: Mojenu-anminkanun «MoHOruOpuHOEe CcKpemuBanuey, «HemnomHnoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «/Ipo3oduna» (Hopma, mytanuu HopMbl KPbUIEEB U OKPACKHU Telna), repbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopnast pabota Ne 5. «3y4yeHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

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

Jlaboparopnas pabora Ne 7. «AnHanmu3 wMyramuii y Jpo30QHIbI Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBunoBa 0 mLEHTpax MPOUCXOXKIEHUS M MHOro0Opas3usi KyIbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, IITaMM.

CoBpeMeHHBIE METOBI CENeKIMU. MacCoBBI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMHU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS — CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 W MOJyYEeHHE MOJIUIIOUIO0B. JOCTHMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHATIEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYeckue mpobiaembl. MO —
TeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIN yJacTOK, B TEITMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIuMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIICAYIOIIME  COCTAaBJIAIONIINE: OCO3HAHHUE OOYYaIOUIMMHCA  POCCHHCKOM  Ipa)IaHCKOU
UJECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIBHOCTA M CaMOOIPEACIICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUNA Pa3BUTUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIEC TIJIaHBL.

JImuaOCTHBIC pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBC
y‘Ie6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAULIMOHHBIMU pOCCI/IfICKI/IMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3nuuun JIMYHOCTH, MMATPpUOTU3MA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMY IIOKOJECHUIO, B3aMMHOIO
YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJulUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
PACIIMPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B MPOHCCCC p€ajiu3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIbHOMN ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[3aHHOCT€I\/’I, YBAXKCHHUEC 3aKOHA H
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YIEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTNPEENSATh COOCTBEHHYIO TO3HMIIMI0O TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMHU U COIUATBHBIM
MOJI0KEHUEM;



TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM IPAKIAHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEAMI0 M MaMATHHUKaM [PUPOIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HAaY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAIBLHOIO0 0JIArONMOJIY M

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJI0rH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKpY>Karollel cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ NOBEJCHUs B NPHUPOJE, HAIPABICHHBIX HAa COXpPAaHEHUE PABHOBECHsI B 3KOCHUCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JecTBUH U IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH J1eATEIbHOCTH 3KOJIOTMYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATEHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAH/AAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTH O0yyarouuxcs, GopMUpyeMoil Ipu N3ydeHUU OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHsT Ha OCHOBE HAYYHBIX (DAKTOB M HWMEIOMIMXCS TaHHBIX C IIETBI0 TTOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOCKTHYIO U
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MMO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHA,
SBJICHHE, IpPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
ydeOHbIe NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIECUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHbIe JAEHCTBUS B IO3HABATEIbHOH H
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHATUH (BBIIEIATh UX XapaKTEpHbIE PU3HAKH, YCTAHABIMBATD CBA3H C JPYTHUMHU MOHATHSIMM);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OHOJIOIMYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBHUE PE3YJBTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUnore’y e€ peuieHusl, HaxOIuUThb apryMEHThl /JIs J0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTMHAJIbHBIE MOJXOAbI U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApSIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh paszIMYHble METOAbl NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMYy TNpEeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uHpopMaLuel: TpUMEHATh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTU4YeCKHe 3HAKHM M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJIBHBIMH KOMMYHHUKATHBHBIMHM J1€HCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/UlaraéMoi 3aJa4yd, YYWUTHIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIOJb30BAaHUEM SA3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIONIB30BaTh OMOJOTMYECKHE 3HAHUWS Ui BBIABICHUS NPOOJEeM W WX pEHIeHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKON SPYIUIIUHN B Pa3HBIX 00JACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pedIeKCcuu Kak OCO3HAHUSI COBEPIAEMbIX JeHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAIHU3E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CIocoObl JEHCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWUM, BHJIbI
JEeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
IIporpaMMe IpeaMEeTHbIE PE3YIbTaThl IPEACTABICHbI 10 TOJaM 00yUYeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOIMYECKHX TEPMHHOB M MOHITUMN: KHU3Hb, KIETKa,
opraHus3M, Mera0osu3M (0OMEH BEIIECTB U  NPEBpAlllEHHE JOHEPruH), TOMEoCTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHEe TEeOpUu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHAsd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PE3YyJIbTaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BEILIECTB U
NpEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJIYYEHHbIE 3HAHUS I 00BSCHEHUS OMOJIOTMYECKHX IMPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€TIbI0 00ecTIedeHus
0€30IIaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYKaloIled MPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIUBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILIEHHBATh M HHTEPIPETHPOBaTh HH(OpMAIUI0 OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIE COOOIICHMS, 0000IIas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.



TEMATHYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bub6nmoreka [IOK
1 b 2 .
HOTOTHA Kax Hayka 05 https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
2 XK 1 0,5
HIBRIC CHETEMEI H X OpramHsatiis https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
X 7 0,5 1
3 MMHYECKHUM COCTaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41c292
bubnunoreka LIOK
0,5
4 HKHSHETESTEIEHOCT, KICTKH 0 https://m.edso0o.ru/7f41¢c292
5 PazmHOXeHME 1 MHIUBUYAIBHOE PA3BUTHE 5 05 1 bubmuoreka [IOK
OpraHu3MOB ’ https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHYUBOCTD 8 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubmmnoreka HOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

HOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kounrpoabusie IIpakruueckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTejibHbIE Nuaukaropsr @I
padoThI padoThI
pecypcbl
OO0mas
bubnuorexa [HOK TPAMOTHOCTB;
buonorus B cucreme
1 wavi. BKP 1 https://m.eds00.ru/863e6122 = wHpOPMAIIMOHHAS;
Y https://m.eds00.ru/863e632a =~ kommbIOTEpHAS;
KOMMYHHKATHBHASI.
MeTo/1bI TO3HAHUS Ob6mas
KUBOU MPUPOJIBI. IPaMOTHOCTB;
[IpakTuueckas padbora uH(pOpMaIMOHHAS,
5 Ne 1 «Mcnions3oBanue 1 05 bubnuoreka [JOK KOMITBIOTEPHAS;
Pa3IMYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122 =~ KOMMYHUKATHUBHAs.
M3y4YEHUHU
OMOJOTHYECKHIX
00BEKTOBY»
Ob6mas
buonoruueckue TPAaMOTHOCTB;
3 CUCTEMBI, IPOLECCHI U 1 0,5 bubmorexa TJOK nH(popMaloOHHas;
- 1P ' https://m.eds00.ru/863e6564 P ’
ux nsydenue. BKP KOMIIBIOTEPHA;
KOMMYHHKATHBHAsI.
Ob6mas
XHWMHYECKUH COCTAB IPaMOTHOCTb;
4 KieTku. Bonma n 1 bubnnorexa LOK “H(pOpPMaIMOHHAS;
: https://m.eds00.ru/863e674e P ’
MUHEPAIBHBIE CONN KOMIIBIOTEPHAS,

KOMMYHUKATHBHAsA.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

Oo6mas

IPaMOTHOCTH;
benxu. CocraB u bubnuoreka LIOK HHGOPMALHOHHAS:
CTpOCHHE OCJIKOB https://m.eds00.ru/863e6b72 pmatt ’

KOMITBIOTEPHAS;

KOMMYHHKATHBHASI.
DepMeHThI — Oo6mas
OuoJIoTHYeCKHe IPaMOTHOCTB;
KaTaJIn3aTOPBI. UH(POPMALIMOHHAS;
JlaGopatopnast pabota KOMITBIOTEPHAS;

Ne 1 «3yuenue 0.5 bubmorexa LHOK KOMMYHHKaTHUBHAs
R i . ' https://m.eds00.ru/863e6b72 Y '

KaTaTUTHICCKON

aKTUBHOCTH (DEPMEHTOB

(Ha mpuMepe aMusa3bl

WJTU KaTajasbl)»

Ob6mas

IPaMOTHOCTB;
Yrnesobl. JInnuabr bubmmorexa LOK UH(pOpMaIMOHHAS;

AR A https://m.eds00.ru/863e6870 pMatt ’

KOMIIBIOTEPHAS,

KOMMYHHKATHBHAS.

Ob6mas

TPaMOTHOCTB;
HyxnenHoBbIE KUCTOTHI. 05 bubnmoreka [JOK (opMamOHHa

, nH(pOPMAIMOHHAS;
ATO https://m.eds00.ru/863e6d5¢c pMatt ’

KOMITBIOTEpHAS;

KOMMYHHUKaTHBHAsL.

Ob6mas
Hcropus u MeTo b IPaMOTHOCTB;
W3YYCHHSI KIICTKH bubmorexa [JOK nH(OpMaIHOHHAS;

e ' https://m.eds00.ru/863e6e88 pMatt ’
Krnerounas Teopust KOMITBIOTEepHAS;

KOMMYHUKaTHBHasd.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Oo6mas

IPaMOTHOCTB;
Krerka kak nenoctHas
10 nHpopManmoHHas;
KHUBas cCCTeMa
KOMIIBIOTEPHAS;
KOMMYHHUKaTHBHAsI.
Crtpoenue Oo6mas
yKapuOTHYECKON IPaMOTHOCTB;
kietku. JlabopaTopHas uH(pOpMaIlMOHHAS,
pabota Ne 2 «3yueHue KOMIIBIOTEPHAS;
CTPOEHMUS KIJIETOK bubnnoreka IIOK KOMMYHUKaTUBHasl.
11 pacTeHuii, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpu0oB U OakTepuit Mo https://m.edso00.ru/863e716¢
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax u ux
OTIMCaHUE»
Ob6mas
IPaMOTHOCTB;
12 OOMeH BelecTB WK bubnmnorexka HOK b
uH(POPMaITMOHHAS;
MeTaboIu3M https://m.eds00.ru/863e766¢ P ’
KOMIIBIOTEPHAS;
KOMMYyHHKaTHBHAsI.
Ob6mas
IPaMOTHOCTB;
13 ®oTOCHHTE3. bubnmnoreka HOK HH(OPMALHOHHAS:
XeMocHHTE3 https://m.edso0.ru/863e7c98 P ’
KOMIIBIOTEPHAS,
KOMMYHHKATHBHAsI.
Ob6mas
. bubmmotexa [JOK
14 DHepreTuveckuii oOMeH 0,5 IPAMOTHOCTB;

https://m.edsoo0.ru/863e7aae

nH(popMaInmoHHas;



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

KOMIIBIOTCpHAs

KOMMYHHKATHBHAS.
JKU3HEeHHBIN [TUKIT Oo6mast
KJIETKH. [lenenue IPAMOTHOCTB;
KJIeTKH. MHUTO3. uH(pOpMaIMOHHAS,
Jlaboparopuas pabota KOMIIBIOTEPHAS,
15 Ne 3 «HaOmnronenue 0.5 buGnnorexa LIOK KOMMYHHUKATUBHASA
B ' https://m.eds00.ru/863e7dc4 i '
MHTO3a B KIETKax
KOHYHMKA KOpeIIKa JyKa
Ha TOTOBBIX
MHUKpOITpernaparax»
Oo6mast
Buocunres 6enka. IPaMOTHOCTb;
16 Peaxuusa maTpuyHoro bubmorexa LOK uH(popMaImoHHas;
p https://m.eds00.ru/863e796e p ’
CHHTE3a KOMITBIOTEPHAS;
KOMMYHHKATHBHa.
OOmras
IPaMOTHOCTB;
17 Tpancnsauus — bubnuoreka [IOK HH(OPMALHOHHAS:
ouocHuHTEe3 OeIKa https://m.eds00.ru/863e796e p ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHAS.
Oomras
IPaMOTHOCTB;
18 Hexknerounsie ¢popmbl bubmmoreka [JOK HH(OPMALHOHHAS:
’KH3HU — BUPYCHI https://m.eds00.ru/863e7540 pMatt ’
KOMITBIOTEPHAS;
KOMMYHHUKaTHBHAsL.
bubmuoreka [IOK Obmas
®dopMbI pa3MHOKECHUS
19 https://m.eds00.ru/863e81b6 = rpPaMOTHOCTB;

OpraHu3MoOB

https://m.edso0.ru/863e831e

UH(POPMALIMOHHAS;



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

KOMIIBIOTCpHAs

KOMMYHHKATHBHAS.
OOmas
IPaMOTHOCTB;
20 Meiio3 bubmmorera LIOK UH(POPMALIMOHHAS;
https://m.edsoo.ru/863e7f4a P ’
KOMIIBIOTEPHAS,
KOMMYyHHKaTHBHAS.
OO0pazoBanue u Oo6mas
pa3BHUTHE TIOJIOBBIX IPaMOTHOCTB;
KJIETOK. UH(POPMALIMOHHAS;
OmogoTBOpEHHUE. KOMIIBIOTEPHAS,
21 JIaGoparopHas padora 0.5 bubmmorexa [IOK KOMMYHHUKATUBHAs
patopHazi p ' https://m.eds00.ru/863e81b6 Y '
Ne 4 «3yuenune
CTPOCHHMS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
Oo6mas
TPaMOTHOCTB;
99 WNunuBuayansHoOe 05 bubnuoreka [IOK HH(OPMALHOHHAS:
pa3BUTHE OPraHU3MOB ’ https://m.edsoo.ru/863e8436 P ’
KOMIIBIOTEPHAS;
KOMMYyHHKATHBHASI.
Oo6mas
I'eneTnka — Hayka o IPaMOTHOCTB;
23 HACJIEICTBEHHOCTH U bubnnorexa LIOK uH(pOpMaIMOHHAS;
https://m.eds00.ru/863e86f2 p ’
M3MEHYHUBOCTH KOMIIBIOTEPHAS,
KOMMYHHKATHBHAS.
3aKOHOMEPHOCTH Oo6mas
24 HaCJ'Ie,[[OB;HI/IH bubmmorexa TTOK I'PaMOTHOCTE;
https://m.eds00.ru/863e8878 p ’
IIPU3HAKOB. UH(POPMALIMOHHAS;



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

Monorubpuanoe KOMIIBIOTEPHAS;
CKpeLI1BaHUe KOMMYHHKATHBHAS.
JurubpunHoe OO6mwas
CKpEIlMBaHUE. 3aKOH IPaMOTHOCTB;
25 HE3aBUCHMOT'0 bubmmorera LIOK uH)O MaI_II/IO’HHaSI'
https://m.eds00.ru/863e89a4 P ’
HaCJIeI0BaHHSA KOMITBIOTEPHAS;
IIPU3HAKOB KOMMYHHKaTHBHAs.
Cuennensoe Ob6mmas
HacJleIOBaHHE IPaMOTHOCTb;
MIPU3HAKOB. UH(POPMALIMOHHAS;
Jlaboparopuas pabota KOMIIBIOTEPHAS,
Ne 5 «M3yuenune KOMMYHUKaTUBHasl.
26 €3yJIbTaTOB 0.5 brbmmorexa LTOK
pesy ' https://m.edso0.ru/863e8c60
MOHOTUOPUAHOTO U
JTUTUOPUIHOTO
CKPEUIBAHUS Y
JPO30(HITBI HA TOTOBBIX
MUKpPOITpenapaTax»
OO6mas
I'enernka mosna.
I'PaMOTHOCTb;
HacnenoBanue bu6nuoreka [IOK
27 uH(pOpMallMOHHAS,
IIPU3HAKOB, CLEIICHHBIX https://m.eds00.ru/863e8c60
KOMIIBIOTEpHAsT,
C TTOJIOM
KOMMYHUKaTHBHAsI.
M3MeH4nBOCTb. O6mas
Henacnencrsennas I'PaMOTHOCTb;
28 W3MEHYUBOCTb. 05 bubnmoreka [JOK nH(pOpPMaIMOHHAS,
JIaGoparopHas pabota ' https://m.edsoo.ru/863e8efe =~ kommbrOTEpHAsT;
Ne 6. U3yuenne KOMMYHHKaTUBHAs.

MoANGUKAITMOHHON



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MEHYUBOCTH,
MIOCTPOCHHE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBOM»

29

30

31

32

33

Hacnencrsennas
W3MEHUYUBOCTb.
JlaGopaTopHas pabota
Ne 7. «Ananu3 myranui
y Ipo30(duibl HA
TOTOBBIX
MUKpOTIperiapaTax

I'eneTnka yenoBeka

PesepBHbIii yPOK.
O6o0m1ieHue o Teme
«HacnenctBeHHOCTD U
U3MEHUYUBOCTD
OpPraHU3MOB»

Cenekuus Kak HayKa U
poIIecc

Meroas!l U JOCTHKEHUS
CEJICKLIUU PAaCTCHUN U
KUBOTHBIX

0.5

bubnnoreka IIOK
https://m.edsoo.ru/863e8efe

bubnnoreka IIOK
https://m.edso0.ru/863e8d78

bu6nuorexa [IOK
https://m.edso0.ru/863e9214

but6mmoreka [IOK
https://m.edso0.ru/863e9214

Oomas
IPaMOTHOCTb;
UHPOPMAaIHOHHAS;
KOMITbIOTEPHAS;
KOMMYHHUKATHBHASI.

OOmas
IPaMOTHOCTb;
uH(pOpMaIMOHHAS,
KOMIIBIOTEPHAS;
KOMMYyHHKATHBHASI.

OOmras
IPaMOTHOCTB;
UH(POPMALIMOHHAS;
KOMITBIOTEPHAS;
KOMMYHHKATHBHAS.

Oomas
IPaMOTHOCTB;
UH(pOpMaIMOHHAS;
KOMITBIOTEPHAS;
KOMMYHUKaTHBHAaSI.
Obmas
IPaMOTHOCTB;
UH(POPMALIMOHHAS;



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

KOMITBKOTCPHAA,;

KOMMYHHKATHBHA.
Oo6mas
IPaMOTHOCTb;

34 Buorexnonorusa xak 1 bubnunoreka LIOK HH(OPMAIHOHHAS

oTpacyb MPOU3BOICTBA https://m.eds00.ru/863e9336 pMatt ’
KOMITBIOTEPHAS;
KOMMYHHKATHBHA.
OBILIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI 10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI
NMPOrpaMMbl CpeHero o01ero ooOpa3oBaHus

ChopMHUPOBaHHOCTH 3HAHUI O MECTE M POJIM OMOJOTMU B CUCTEME HAYYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa ¥ Hay4HOTO MHPOBO33PEHHS; O BKJIAJE POCCHICKHX M 3apyOeKHBIX yYEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (PYHKIMOHAIBHOM TPaMOTHOCTH 4YeNOBEKa s
peLIeHuUs KU3HEHHBIX 33/1a4

YMeHue pacKkpbIBaTh COAEp)KaHUE OHMOJOTMYECKHX TEPMUHOB W TOHATUH: XHU3Hb,
KJIETKa, OpraHW3M; MeTaboiu3M (O0OMEH BEIIEeCTB W IMPEBpAIICHUE DSHEPTrUH),
romMeocras  (camMoperyysuMs), ypOBHEBas  OpraHu3alus  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEJICHHE (PETIPOAYKIIUS), HACICICTBEHHOCTh, W3MEHYHUBOCTh, POCT U
pa3BuTHE

YMeHue uznaratb OMOJIOrHYECKre TeOpUH (KJIETOYHAsl, XpOMOCOMHas!, MyTallMOHHAs ),
3akonbl (I. Menngens, T. Moprana, H.M. BaBunoBa) u yyeHus (0 LEHTpax
MHOro0oOpasusi W TPOUCXOXKICHUS KyJIbTypHBIX pactenuit H.M. Baswuiosa),
OIIPEAEIIATh T'PAHULIBI UX IPUMEHMMOCTH K KMBBIM CUCTEMaM

YMeHue BiaJeTh METOJAaMH HAaydyHOro II03HaHWA B Ouojoruu (HaOmioneHue u
ONMCAHUE >KMBBIX CHUCTEM, IPOLECCOB M SBICHUW; OpraHM3alus M IPOBEIACHUE
OMOJIOTMYECKOTO 3KCIIEPUMEHTA, BBIIBM)KEHUE TUIOTE3bl; BBISBIECHUE 3aBHUCUMOCTH
MEXIYy HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHHE IIOJYyYEHHBIX pPE3YyJbTaTOB,
UCIIOJIb30BAaHHBIX HAy4YHBIX NOHATHMN, TEOPUM U 3aKOHOB; YMEHHE JI€1aTh BBIBOJABI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIHTATOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK IIPOKAPUOT U YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHW3MOB; OCOOCHHOCTH HPOLIECCOB OOMEHa
BEIIECTB W TMPEBpAIICHUS OSHEPrHH B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U
HHEPreTUYecKoro OOMEHa, XEMOCHMHTE3a, MHUTO03a, Meio3a, OIIOAOTBOPEHHUS,
Pa3MHOXKEHHUS, UHANBHUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3)

YMenmne IMPUMCHSATH ITOJIYUYCHHBIC 3HAHUA JJIA 00BSICHEHHUS OMOJIOTMUECKUX nmponeccoB
U SIBIICHHUH, JUIS TPUHSATUS PAKTUYECKUX PEUICHUH B MOBCEIHEBHOM JKH3HH B IEISX
obecrieueHrs: O€30MACHOCTH CBOETO 370POBBS U 3JI0POBBSI OKPYKAIOLIMX JIIOJICH,
COOJIO/IEHUsT HOPM T'pPaMOTHOTO TMOBEJCHUS B OKpYXKAaIOLIeH NPHPOIAHON cpene;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KGHI/II\/’I COBpeMeHHOﬁ OHOJIOTHU U
OMOTEXHOJIOTUH JUTS PAlHOHATIBHOTO MPUPOJIOTIOIH30BAHHUSI

VYMmenue peiaTth JJICMCHTAPHBIC TCHCTUYCCKHUE 3ada4ud Ha MOHO- H I[I/IFI/I6pI/II[HO€
CKpCHIMBAHUC, CHCIIJICHHOC HACICAOBAHUC, COCTABJIATbL CXEMbI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHUA JJIA IPCACKa3aHnd HACIICAOBAHUA IIPU3HAKOB Y OPraHn3MOB

YMeHne BBIOJHATH JIAOOPAaTOPHBIE W TPAKTHUECKUE PaOOTHI, COOMIOAATH MpaBHIa
pu paboTe ¢ yueOHbIM U JIAOOPATOPHBIM 000PYAOBaHUEM

10

YMeHue KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH UH(POPMALINIO OHOTOTHYECKOTO
coJiepKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PaA3IMYHBIX HCTOYHUKOB
(CMH, HayyHO-TIONYNSIPHBIE MAaTe€pUaibl); OSTUYECKHE AacCHEKThl COBPEMEHHBIX
HCCIIeIOBAHUI B OMOJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH

YMeHune co3naBaTh COOCTBEHHBIE THCHMEHHBICE M YCTHBIE COOOIIEHHUs, 00001Iast

OMO0JIOTNYECKYI0 MH(DOPMAIUIO U3 HECKOJIBKUX MCTOYHMKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSTUMHBIN anmapaT OuoJoTun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA 10 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1
11

buonorus xak Hayka

Buonoruss — Hayka o >xuBoil mpupozpe. Poip Ouonoruu B ¢GopMHpOBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OMOJIOrMYECKUX HayK

1.2

MeTo bl TIO3HAHHS KMBOW MPUPOBI (HAOIOIEHUE, YKCIICPUMEHT, OIUCAHHE,
U3MEpeHue, KiacCupUKalus, MOJCIHpPOBAHUE, CTaTHUCTHUYECKas oOpaboTka
JTAHHBIX )

JKuBble cucTeMBl U X OpraHu3anusa

2.1

2.2

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: ouosorun. CBOMCTBA
OMOCHCTEM H UX pa3sHoOOpa3ue

YpoBHH OpraHU3aluu OMOCUCTEM: MOJICKYJISPHO-TEHETUYCCKUHN, KICTOYHBIH,
OpraHW3MEHHBIN, TONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EpHBIT

3.1

3.2

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

XUMUYECKUN COCTaB KJIETKU. XHMHUYECKHE DJIEMEHTBI: MAaKPOJJIEMEHTHI,
MHUKpO3JIeMeHThl. Bonma u MuHepanbHble BeuiecTBa. DOYHKIMM BOABI U
MUHEpaIbHBIX BEIIECTB B KieTke. [loanepxanue ocMoTnyeckoro 6ananca

benku. CocraB u cTpoeHHe OENKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEIIKOB.
He3ameHuMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB.
YpOBHU CTPYKTYpHl OEIKOBON MOJIEKYINbI (IEpPBUYHAS, BTOPHYHAS, TPETUIHAS
U YeTBEpTUYHasl CTPYKTypa). XMMHUYECKHe CBOMcTBa OenkoB. buonornueckue
(GyHKIIUN OEIKOB.

depMeHThI — OMosoruyeckue karanuzaropsel. CTpoeHne GpepMeHTa: akTUBHbBIN
HEHTp, cyOcTpatHas crnernupuaHocTh. KodepmenTtsl. Buramuubl. OTiamuus
(epMEeHTOB OT HEOPraHMYECKUX KaTaIu3aTOPOB

3.3

3.4

VYrneBoabl: MOHOCaxapu/ bl (II0K03a, pru0o3a U Je30KCUpu003a), Tucaxapu/ibl
(caxaposa, J1akTO3a) M TIOJUcaxapuibl (Kpaxmaj, TJIMKOTeH, IEJIII0JI03a).
Bbuonorndeckue pyHKIUN YIIeBOOB.

Jlununpr:  TpurnuMuepuabl, crepounpl, Qochomunuael. ['mapoduabHO-
rusipooOHble cBoMcTBa. buonmormdeckune ¢yHkuuu aunuaos. CpaBHeHHE
YIJI€BOJIOB, OEIKOB U JUNUAO0B KaK HCTOYHUKOB SHEPTUU

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneormnsr — MoHOMEpSI

HyKJIenHOBBIX KUCIOT. Ctpoenune u dynkuuun JHK. Crpoenne u Qynkumu
PHK. AT®: ctpoenue u GyHKIHH

3.5

I_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Knerounas TCOpHH. MeTtoapl HN3YUCHUSA KIICTOK

3.6

Knerka kak nienoctHast xuBast cucrema. OO11e NpU3HAKKU KIETOK: 3aMKHYyTast
HapyxHass MeMOpana, mosnekynasl JIHK kak reHernueckuil anmapar, cucrema
CHHTe3a OerKa

3.7

3.8

Tumbl KJIETOK: JyKapHOTHYecKas W mpokapuoTuyeckas. OcoOeHHOCTH
CTpOEHUS MpoKapruoTuieckoi kieTku. Knerounas crenka 6akrepuii. Ctpoenue
HYKapHOTHUECKOW KiIeTKU. OCHOBHBIE OTJIMYMS PAaCTUTENbHOM, )KUBOTHOM M
rpuOHON KIIETKH

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAsl CTEHKAa, INIMKOKAJIMKC, HMX
¢ynkun. [Tnazmarnyeckas memOpana, e€ cBoiictBa 1 QpyHkIMuU. LluTomnasma u
e€ opranouapl. OgHOMEMOpaHHbIE OPraHOMbI KJIETKH: SHJOIIa3MaTHdecKas
cetp (OIIC), ammapar T'onbmku, nu3ocoMmsl. IlomyaBTOHOMHBIE OpraHoOWIBI
KJIETKWA: MATOXOHAPUH, TuiacTuabl. [IponcxoxaeHne MUTOXOHAPUN U IITACTHI.
Bugapr mactua. HememOpaHHbIE OpraHOMIbI KJIETKH: PHOOCOMBI, KIETOUHBIN




LEHTP, PECHUYKH, KTyTUKU. DYHKIIMHN OpraHOUIOB KJIETKU. BritoueHus

3.9

SAnpo — perynstopHblid 1eHTp KieTku. CTpoeHHE sapa: syuepHas 000JI0YKa,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI

3.10

4.1

TpaHcnopT BELIECTB B KJIIETKE

KuznenesaTenbHOCTh KIETKH

OOMeH BemecTB, WIM METa0OIM3M. ACCUMUIISAIMA (TIACTUYECKH OOMEH) U
JUCCUMMIIALIUSA (SHEpreTHudeckuii oOMEeH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
metabonu3ma. Tunbsl oOMeHa BemecTB: aBTOTPOdHbIN U rerepoTpodHbIi. Poib
(epMeHTOB B OOMEHE BEILECTB U ITPEBPAILEHUH SHEPIHH B KIIETKE

4.2

®ortocunTe3. CperoBass u TemHOBas (a3el  ¢orocuHTe3a. Peakium
dotocunTe3a. DddexTuBHOCTS GoTOCHHTE3a. 3Ha4YeHHEe (OTOCHMHTE3a IJIA
KU3HM Ha 3emiie. BnusHue ycioBwii cpeipl Ha (DOTOCHHTE3 M CIIOCOOBI
TIOBBIIIICHUS €T0 POJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTE3. XEeMOCHHTE3UPYIONIHe OakTepuu. 3HAUYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3emiie

4.3

4.4

4.5

5.1

5.2

OHepreTnyeckuii OOMeH B KieTke. PaciiernieHne BelecTB, BBIJCICHHE H
AKKyMYJIMpPOBAaHHWE OJHEPIUU B KJIETKE. JTambl YHEPreTHYECKOro OOMEHa.
['mukomu3. Bpoxxenne u ero Buapl. KucnopoaHoe okucineHne, win KIeTOYHOE
nbpixanue. DPPEKTHBHOCTh YHEPreTUIECKOTO OOMEeHa

Peaknmum wmarpuuHoro cuHTe3a. [enermueckas wuHpopmamus u JIHK.
Peanuzanus renernueckoil mHdopManuu B KieTke. ['eHeTHyeckuil Koj U ero
corcrBa. Tpanckpunuus — Marpuunelii cuHre3 PHK. Tpancmaumsa —
6uocunre3 6enka. Kogupoanue amunokucnotr. Poins pubocom B OnocunTese
Oenka

Hexnerounsie ¢opmsl xu3Hu — BUpychl. Vctopus otkpeitusi Bupycos (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS M IKU3HEAEATEIHHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, >KMBOTHBIX W YEIIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummynoaedunura yenoseka (BUY) — so3oyaurens CITUda.
[IpodunakTrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBAHIIA

Pasmuoxenne n HHAWBHUAYAJIbHOC PA3BUTUC OPTraHU3MOB

Knerounslii 1MKI, WIM KU3HEHHBIM LMK KieTku. MHrepdaza u muros.
[Ipoueccel, nporekaromue B uHTEpdaze. Permkanus — peakuus MaTpUUHOTO
cunre3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL
JuniaouaHbIE W TAalUIOWAHBIA  XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[[uronornyeckue OCHOBBI PA3MHOXKEHUS U HWHAUBUAYAIBHOIO DPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — murto3. Cragum murosa. IIpoueccsl, mpoucxonsamue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOJIOTMYECKUI CMBICIT MUTO32

®opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecriosioe U 1mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE Pa3MHOMKECHHE. HckyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HaUEHHE JJIs1 CENEKIIUH

5.3

5.4

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.

Meiio3. Cragum wmeiio3za. Ilpomecchl, mpoUCXOASIIME Ha CTAAMSAX Meno3a.
[loBenenne xpomocom B Meioze. Kpoccunrosep. buonormdeckuil cMbicin U
3HaYCHHUE Meio3a

['ameTtorenes — mpormecc 00Opa3oBaHHS TOJOBBIX KIETOK Yy JKHBOTHBIX.
[TonoBble xene3bl: CEeMEHHUKU U SMYHUKU. OOpa3oBaHue U pa3BUTHE TOJIOBBIX
KJIETOK — ramer (crepMaTo30U[, SWIEKJIeTKa) — CIIepMaTOreHe3 U OOTEHE3.
OCOOEHHOCTH CTPOEHUS SIMLIEKIETOK M crepMaTo3ouioB. OIUIOJIOTBOPEHUE.




[TapTrenorenes

5.5

6.1

6.2

NunuBunyanpHOoe  pa3BuTue  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorene3). Jtambl 3MOPUOHATBHOIO  Pa3BUTHA Yy  TO3BOHOYHBIX
KUBOTHBIX: JpOOJICHUE, TacTpyisiiusi, opraHoreHe3. IlocTamMOpuoHaIBHOE
pasBuTHE. THUNBI MOCTAIMOPHOHAIBHOTO PA3BUTHUS: MPSIMOE, HENpsMOe
(mumHOYHOE). BnmsHue cpeapl HAa pa3BUTHE OPraHU3MOB;  (PAKTOPHI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIEC YPOICTBA.

Poct u pasBurue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTa/INU PA3BUTHUS

HaCJIGI[CTBeHHOCTb 1 USMCHYUBOCTb OPraHU3MOB

IIpeamer wu 3agmaun  resHetuku. Meropus pasBuTus reHeTuku. Bxiag
POCCHMCKHX U 3apyOeXHbIX YYEHBIX B pa3BUTHE M€HETUKU. MeTOoAbl FeHETUKU
(ruOpUAOTOTUYECKHUM, IIMTOTEHETUYECKUU,  MOJICKYJISIPHO-TEHETUUYECKU).
OcHoBHBIE TeHETHYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMast
B CX€Max CKpeIVBaHUN

3aKOHOMEPHOCTH HacCJel0BaHUs NPU3HAKOB, YCTaHOBIEHHbIe I'. MeHaenem.
MoHorubpusnHoe ckpeuBaHue. 3akoH eIuHoOoOpas3ust rMOpUIOB HEPBOTO
nokosieHus. [lpaBwiio nomMuHMpOBaHMS. 3aKOH pacUICIUICHUS MPU3HAKOB.
['nnore3a ynctoTel ramer. [loyiHOE U HEMTOJIHOE JOMUHUPOBAHUE.
JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCHUMOT'O HACJICAOBAHUS TPU3HAKOB.
[{uToreHeTHueCKUEe OCHOBBI TUTHOPUIHOTO CKpELIMBaHMs. AHaIM3HpYIOLIEe
cKkpelmuBaHue. Vcronb3oBaHME — AHAIM3HPYIOIIETO  CKPEIUMBAHUS  JUIS
OIpeJieNIeHUs] TEHOTUIIa 0COOU

6.3

6.4

6.5

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HacJIeIOBaHUIO TeHOB. HapymieHue cueruieHuss TE€HOB B pe3yibTare
KpPOCCHUHIoBepa. XpOMOCOMHAasl TEOpHUsl HACIEACTBEHHOCTH. ['eHeTHueckue
KapThl.

I'enetnka nosa. XpoMOCOMHOE OINpeAeIeHHE Mojaa. AYyTOCOMBI M IOJIOBBIE
XpomocoMbl. ['oMorameTHele U rereporameTHble opraHu3Mbl. HacienoBanue
IMPU3HAKOB, CHUCIIJICHHLIX C I1O0JIOM

HN3menunBocTh. BUAbI M3MEHUYNBOCTH: HEHACJIEACTBEHHAS M HAcJIeACTBEHHA.
Ponp cpenpl B HEHAcHEOCTBEHHOW HM3MEHUMBOCTH.  XapaKTEpHUCTUKa
MOAU(UKAIIMOHHOW HW3MEHYMBOCTH. BapuwanmoHHBIA psii ¥ BapUallMOHHAS
kpuBas. Hopma peakuum mnpusHaka. KonnuecTBeHHbIE U KaueCTBEHHBIE
MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON N3MEHYHUBOCTH

HacnencrBennas, uWiId TIEHOTHIIMYECKas, HM3MEHYUBOCTh. KoMOuHaTHBHAs
W3MEHYUBOCTh. Meiio3 W TONOBOM TpoIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukanus wmyTtanuii:
T€HHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacTora ¥ NPUYMHBI MYTAIUU.
Mytarensnsie (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOU
n3menunBoctu H.M. BaBuioBa

6.6

I'enetuka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJBI TE€HETHUKU
4eI0BeKa: TCHEAIOTHYCCKHI, OJIU3HEIOBEIH, IIUTOTrCHETHYCCKHIA,
OMOXMMUYECKUH, MOJEKYIspHO-reHeTuYeckuil. CoBpeMEHHOE OIpeieeHne
TeHOTHUIIA: TOJJTHOTEHOMHOE CEKBEHHUPOBAaHKE, TEHOTUIIMPOBAHUE, B TOM UHUCIIE
¢ nomouipto [11[P-ananu3za. HacrneactBenHble 3a001€BaHUs YEIOBEKA: TeHHbBIE
00se3Hu, O0JIE3HH C HACJIEICTBEHHON MPeIpacioIokKeHHOCThI0, XPOMOCOMHbBIE
6one3nn. CoMaTHUECKUEe U TeHEpaTHBHbIE MyTalMH. [IpUHIMIIBI 370pPOBOTO
o0pa3a >KM3HHM, JIUArHOCTUKH, MNPO(PUIAKTUKH U JIEYEHUS TE€HETHYECKUX
00J1e3HEeH. Menuko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIIMHCKOW TEHETHMKH B TMPEAOTBPAIEHUU U JICYEHWH TeHETHYECKUX




3a00JIeBaHNIl YeI0BEKA

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Ceneknusi Kak Hayka M IpolecC. 3apOXKACHUE CEJNEKIMU W JOMECTHUKALMS.
Yuyenne H.U. BapwimoBa o0 meHTpax MPOUCXOXKICHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl NPOMCXOKIEHUS JIOMAIIHUX IKUBOTHBIX.
Copr, nopoza, mramMmm

CoBpeMeHHBIE METOBI CEIEeKIMH. MacCOBbIM U WHAMBUAYAJIbHBIA OTOOPHI B
CEeJIEKLIMU pacTEeHUN M *KUBOTHBIX. OlLIEHKa sKcTepbepa. binn3zkopoacTBeHHOE
CKpelBaHue — UHOpuauHT. Yuctass nuHus. CKpeuMBaHUE YHCTHIX JHHUH.
['erepo3uc, wunu rubpuanas cuina. HepoacTBeHHOE CKpellMBaHHE —
ayropunuur. OtnanéuHas tuOpuamzamus W e€ ycmexu. VCKyCCTBEHHBIH
MyTareHe3 M IOJIy4eHHE MOJUIUIONI0B. J{OCTHXKEHHS CeNeKUMH pacTeHUM,
JKUBOTHBIX U MUKPOOPTraHU3MOB

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTalbl
co3nanus pekomOuHanTtHOM JIHK m TpaHcreHHbIX opranu3moB. Kierounas
uHxkeHepus. KierouHble  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3sMHOXKECHHUE
pactenuil. KioHupoBaHHE BBICOKOIPOIYKTHBHBIX CEIbCKOXO3SICTBEHHBIX
OpPraHu3MOB. DKOJOTHUYECKHe W 3Thdeckue npodiembl. [MO — reHeTnuecku
MOIU(PUIIMPOBAHHBIE OPTAHU3MBI




YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISI YYEHUKA
* buosorus: 10-11 knacc: 6a30Bbiii ypoBeHb: yueOHuK, 10 kmace/ benses J[.K.
O6mmas 6uonorusa. M. [Ipocseiienue
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
1.Myprazun [1.P. AxtuBabie hopmbl 00yuenust ouonoruu M., [Ipocsemenue, 2007.
2. Jlepuep I'.1. buosorus Iloypounsie Tectol 1 3aaanus M., AkBapuym, 1998
3. XKypnan «buoisiorus B mkoJie»
4. «OtkperTas 6uonorus» -CJI — quck kommaanu « DU3HKOH
5.AkumoB C.M. m np. buonorms B Tabnuiax, cxemax, pHUCYHKax. Y4eOHO-
oOpazoBarenbHas cepusi. — M: Jluct-Hsro, 2004. — 1117c.
6.buonorus: CnpaBounuk mkonbHuka u crynenta/llon pen. 3.bpema u U.Meiinke;
ITep. ¢ mem. — 3-e u3x., crepeortut. — M.: [lpoda, 2003, ¢.243-244,
7.bonroBa UN.B. CoOopHuk 3amad 10 oOmEeHd OWOJOTMM C PEHICHUSMU IS
noctynawmux B By3sl. — M: OO «OHUKC 21 Bex», «Mup u obpazoBanue», 2006. —
134c.
8.bopzoa 3B, J[laraee AM. Jlugaktudeckue MaTepuaabl 10  OHOJIOTHU:
Meroaunueckoe nocodue. (6-11 ki) - M: TL «Cdepar, 2005. — 126¢.
.9.Eroposa T.A., KitynoBa C.M. OcHoBbl Ouotrexnonorun. — M.: ULl «Axagemus»,
2004. — 122c¢.
10.JIepuep I'.1. O6mas ouonorus (10-11 knaccer): [lonrotoBka k EI'D. KoHTponbHbIe
u camocrosTenbHbie padoTsl/ I.WU.JlepHep. — M.: Dxcemo, 2007. — 240c.
11.Mapkuna B.B. OOmass Ouonorus: ydebHoe mnocodbue/ B.B.mapkuna, T.IO.
Tatapenko-Ko3muna, T.I1. [TopagoBckas. — M.: JIpoda, 2008. — 135c.
12.HeuaeBa I'.A., ®enopoc E.M. DOxonorus B skcnepumentax: 10 — 11 xmaccsr:
MeToaudeckoe rmocooue. — M.: Benrana-I'pad, 2006. — 254c.
13.HoBoxxenop F0.U. ®dunernyeckas 3Bomorus yenoBeka.— ExatepunOypr, 2005. —
112c.
14.CuBornazoB H.U., AradonoBa WN.b., 3axapoa E.T. OOmas Guonorus. bazoBsiii
ypoBenb. 10 — 11 kmacc. — M.: lIpoda, 2005. — 354c.
15.®enopoc E.M., HeuaeBa I'.A. Dxonorust B skcnepumenTtax: yued. [locobue mis
yuammxcst 10 — 11 k1. obmeoOpaszoBat. Yupexaenuii. — M.: Bentana-I'pad, 2005. —
155c.
16.9Oxonorust: CucreMa 3alaHuid JUisi KOHTPOJISI 00S3aTeNIbHOTO YPOBHS MOATOTOBKHU
BBITTYCKHUKOB cpenneil mkoisl/ ABT. B.H. Ky3nenos. — M.: Benrana-I"pad, 2004. —
76¢.
17.9Oxonorust B skcniepumentax: 10 — 11 kmaccel: Meroauueckoe mnocobue. — M.:
Benrana-I"pad, 2006. — 234

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



1. https://bio-oge.sdamgia.ru/
2. Poccuiickas anexkrponnas mikoia. https://resh.edu.ru/. Buaeoypoku u
TpeHaKePhI 110 OUOJIOTHH.

3. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/ 4.
http://www.theanimalworld.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

YUYEBHOE OBOPYJIOBAHHUE
CnpaBouHble TaOIUIIBI.

I'oToBBIE MUKpOTIPETIAPATHI.
['epbapun.

OBOPYAOBAHMUME /UJIA TIPOBEAEHUA JABOPATOPHBIX,
INPAKTUYECKHUX PABOT, IEMOHCTPALIMIA

Tepmometpsl, Bechl, yamiku [letpu, mpoOupku, MeH3ypku. JIymbl, CBETOBbIC
MUKPOCKOTIBI.

NHTtepakTuBHas qocka. MynbTUMEIUHBIN IPOEKTOP.



