MYHULUITIAJTBHOE BIO/JUKETHOE OBIIEOBPA3OBATEJIbHOE YUYPEKJIEHUE
«KEJE3HOJOPOXXHEHCKASI CPEJHSISI OBIIEOBPA3OBATEJIBHAS IIIKOJIA
UMEHU I'PUT'OPEHKO BOPUCA ®EJOPOBUYA»
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Pabouast nporpamma

Mopnucax: EpmonuHa Hatanbsa
HukonaesHa

Buosorus EpmMOnuHa e o oeo
CN=EpmonuHa Hatanbs HIAKOJ'IaeBHa,
VYUUTEJIb CKypaTOBa I/IpHHa BJIaIIHMHpOBHa H aTan bﬂ g;ﬂiﬁ:;ﬁg}fn?oq‘loag'argw0TpeH aToT
HukonaeBHaj e s o
KATEFOPM C3JI Foxit.Readér B.epcmﬁ: 16.1.1

KOJIMYECTBO YACOB B megemo 1 yac

BCEIO3ATOJI 34 yaca

KJIACC 10

YPOBEHbDb OBIIIET'O OBPA30OBAHUSI: cpennee obuiee o6pazoBaHue
CPOK PEAJIM3ALIMM ITPOI'PAMMBI, YUEBHBIN I'OJT: 2023-2024

COCTABJIEHA B coorBerctBHH ¢ DelepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHzapToM cpeaHero obmero obpasoBanus (PI'OC COO), yrBepkaeHHbBIM [Ipukazom
Munnpocsemenus ot 12.08.2022 Ne 732; ®enepanbHoii pabodeit porpaMMoii cpeHero o6mero
obGpasoBanus 1o 6uonoruu s 10-11 knaccoB 06uieo6pazoBaTeIbHBIX OpraHu3anuil (6a3oBblit
YPOBEHb)

YyeOHHUKH:
buonorus. 10 knacc: y4eb. mns obmeoGpasoBar. opraHusanmii: 6a3zoBelii yposens/ [B.B.
[Taceunuk u np.]; mox pex. B.B. Ilaceunnka. — 4-e usn., crep. - M.: IIpocsemenue, 2022, — 223
c.: uit. — (JIuHus >Xu3HM).
buonorusa. 11 xmacc: 6a3zoBenii ypoBeHb: y4yeOuHuk / B.B. Ilaceunuk, A.A. KameHckui,
A.M.Py6uios [u np.]; mox pexn. B.B. [Taceunnka. — 4-e usx., crep. - M.: [Ipocsemenue, 2022, —
272 c.: un. — (JIuHMS )KU3HKA).

c. XKenesnonopoxxuoe

2023 r.



HHOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl IO OMOJIOTUM TEOPETHUYECKYIO OCHOBY JUIS ONPEIEICHUs
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHUSM, OIIPEIETICHBl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[IporpamMma o 6uonoruu 1aét NpeacTaBiIeHue O 1eNix, 00 oluieil crpaTterun o0y4eHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIMXCS CpeACTBAaMH YydeOHOro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHue o
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTeIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOCHHIO COJICP)KaHMsI OMOJIOTHYECKOTO 00pa30BaHMsL.

B mporpamme mo Ouonoruu (10-11 kiaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUIL
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeICTaBIeHUH O 370pOBOM oO0pa3e KM3HM U OCEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOEHHUM >KMBBIX CHUCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIUX B HUX
IPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOB30BAaHMIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHE BHUMaHMA K NPUKIAJHOW HAINpPaBIEHHOCTH y4eOHOTrO
npeamMera «buosorus» MpoAUKTOBAaHO HEOOXOTUMOCThIO 00eCreYeHUs YCIOBHUM Ui peuieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAronaraet
dopmupoBaHHE y OOYYArOIIUXCS CIIOCOOHOCTH aJaNTHPOBAThCS K W3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

bonbmioe 3HaueHue OWONIOTHA UMEET TaKXKe JUIsl PEIIeHHs BOCIHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
O1oJ0ruM 00eCTeYnBaET yCIOBUS 7151 POPMHUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYphl, CIOCOOCTBYET HHTEIrpaluu
OMOJIOTHYECKUX 3HAHUI C MPEICTABICHUSMU M3 JPYIMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOTO MmpeaMeTa



«buonorus» coctaBuIM OCHOBY JUISI OTIPEICTICHUS TIOIX0A0B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
coJlepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OT10op comeprkanus yueOHoro npenmeta «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaIOLIUECs JAOKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACISIOmne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp)KaHUs, KOTOpble CIyKaT OCHOBOM Ui  (OpMHUpPOBaHUS
NpPEJCTAaBICHUNA O COBPEMEHHON ECTeCTBEHHO-HAYYHOW KapTHHE MHpPa W HEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEpX)aHUA Y4eOHOro MaTepuasa B IporpamMme MO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
YKUBOU MTPUPO/IBI, 0 €€ yPOBHEBOI OpraHU3aIMH U YBOJIIOIUH. B COOTBETCTBHH C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIONINE CoAepkKaTelbHble TUHUU: «buonorus
Kak Hayka. MeToapl HaydyHOTro Mo3HaHUs», «KiteTka kak Ononoruueckas cucremay, «OpraHusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U IIPUCYIITUE UM 3aKOHOMEPHOCTI.

Lenbp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOJICM.

Jloctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE OOYYaIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHSX, YUCHHMSX,
3aKOHAX, 3aKOHOMEpHOCTSIX, THUIOTE3aX, MpaBWIIaX, CIYKAIIMX OCHOBOH It (HOPMHUPOBAHHS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IMO3HaHUS,
CTPOCHHH, MHOT000pa3sMM M OCOOCHHOCTSAX JXHBBIX CHCTEM pA3HOTO YPOBHS OpraHHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

¢dbopmupoBaHre y 0OydYaIOMIMXCSl TTO3HABATENBHBIX, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
U/Iel ¥ MOJIX0JI0B K U3YUEHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpTraHU3aINH;

CTaHOBJIIEHHE Yy OOydJarommxcs oOmeld KyiabTypbl, (YHKIIMOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHWUBATH SIBJICHUS OKPYXKAIOMIETO MHUpa YKHBOW MPUPOILI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y O0ydYaIOMIMXCS YMEHHH WIDTFOCTPHPOBATH 3HAUCHHE OWOJIOTHYECKUX
3HAaHUA B TMPAKTUYECKOW MAESITETbHOCTH YEJOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAaHHE YOKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM KHBOUW MPUPOJIBI,
HEOOXOIMMOCTH OEpEKHOTO OTHOUICHHUS K HEl, COONFOIEHUS AITUYECKUX HOPM TIPU MIPOBEIACHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHHE IIEHHOCTH OMOJIOTUYECKUX 3HAHWN JUTS TIOBBIMICHHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MPUMEHECHHE TTPHOOPETEHHBIX 3HAHWH W YMEHUH B TOBCEIHEBHOM JKM3HH JUISI OIECHKU
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucteme cpennero obmiero oopazoBanus «buonorusy, nzyyaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI.

JIst u3ydeHus: OMoJIoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero o0pa3oBaHusl OTBOAUTCS
68 yaco: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Heneno).



COJAEP/KAHUE OBYYEHUA
10 KITIACC

Tema 1. Brnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKON U mpaBoMm. Ponb Ouosiornu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJIOrHYeCKUX HayK.

MeTobl 103HaHUS )KMBOW IPUPOIbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpux.

TaOmuie! u cxeMbl: «MeToIbl TO3HAHUS )KUBON TIPUPOJIBIY.

JlaGopaTopHble U NpaKTHYecKue padoThl:

[Ipaktnueckass pabora Ne 1. «Mcnonb3oBaHuME pa3iIMUHBIX METOJOB MPU H3YHYEHUU
OHOJOTHYECKIX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHU3AIUSA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHwsi Omonoruu. OTiMuYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OuwocucteM U HX pa3HooOpa3ue. YPOBHU OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabmuiel u cxembl: «OCHOBHbBIE TMPU3HAKU KU3HU», «YPOBHU OPraHU3alUU >KUBOUN
PUPOJIBI».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMHuYecKHUii cocTaB U CTPOEHHE KJIETKH.

XVMMUYECKUH ~ COCTaB  KJIETKHM.  XHMMHYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@OyHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. [lopnep:kaHne OCMOTHUYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. He3ameHnmble
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

depmeHTHl — Ouonornueckue karanuszaropbsl. CTpoeHue (epmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30KCupr003a), Iucaxapubl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJHKOTeH, Ieuiiono3a). buonornyeckue QyHKIUH
YIJIEBOJIOB.

Jiunuapl:  Tpurnmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

Huronorusa — Hayka o kierke. KiertouHas teopust — npumep B3aUMOJCHCTBUS HIEH U
¢bakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cucrema. O0Imuye MpU3HAKKM KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cuctemMa CHHTE3a Oeka.



Tunbl KiIeTOK: JSyKapuoTHUecKas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. KieTounas crenka Oaktepuii. CTpoeHHE SyKapUOTHIECKOW KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAS! CTEHKA, MIMKOKAIHUKC, UX (PYHKIIMH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['omsmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxxieHne MUTOXOHAPUH U I1acTUA. Busl
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUUKH, KTYTUKU. DyHKIMN OpraHOUA0B KJIETKU. BKitoueHus.

Snpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIann, M. lIneiinen, P. Bupxos, . Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX O3JEMEHTOB B HEXUBOM IPUPOJIE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmumsr 1 cxemsl: «llepuogndeckas Tabmua XUMHUYECKHX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CtpoeHne MoneKkyisl Oenkay, «CtpoeHne GpepmMenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIeBOABDY, «JIunuas».

OOGopynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYyIOBaHUE IS MPOBEACHUS HAOIIOICHHM,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabotra No 1. «M3yueHue KaTaIUTUUECKOW aKTUBHOCTH (epMEHTOB (HA
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopatopHas pabora Ne 2. «3ydyeHue CTpoeHUs KIETOK pPACTCHHM, KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIANMS (TNIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN U rereporpodHbii. Pors ¢epmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYeHUE XEMOCHHTe3a Ul KHU3HH Ha
3emute.

OHepreTndyeckuii oOMeH B  KieTKe. PaclieruieHue  BEIIECTB, BBIJCICHHE U
AaKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl SHepreTuyeckoro ooMena. I ukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peaknum matpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzamus
reHeTH4YecKoi mHpopmanuu B KieTKe. [ eHeTHYeCKHil KOJ M €ro CBOWCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsie ¢opmel xu3Hu — BUpychl. HMcropust otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. baktepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX U YelIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMyHoaeduinTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKPHUIIUA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmust u cxembl: «Tunbl  nutanus», «Merabonuzm», «MUTOXOHIPUS,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupycbi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-anmumkanuu «Y apoenune JIHK u Tpanckpumnuus», «buocuHres
oenkay, «CTpoeHHE KIETKH», MoJieab cTpykTypsl JJTHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounslii nuki, wiav >KU3HEHHbIM WK Kietku. Mutepdaza u mmros. Ilpoueccsr,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue knetku —Muto3. Ctaauu mutosa. [Iporeccsl, mponcxoasiiye Ha pa3HbIX CTaJusIX
MUTO3a. broJOrnueckuii cMbICia MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE AJIS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUSA OT OECIOI0ro.

Metio3. Craguu wmeitosza. [lporeccsl, nmpoucxonsime Ha cTagusx Menosa. [loBexenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

I'amerorenes — nponecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y UBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHUE, TacTpysLus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusiHMe cpenpsl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHHE CEMEHU, CTaIuU
pa3BUTHS.

JdemMoHcTpanum:

Tabmuib! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOMHOE OIJIOIOTBOPEHUE Y
I[BETKOBBIX PaCTeHMI», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «/lenenue kieTku GakTepuiiy,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBbD», «KieTounblid 1mukny, «Pennukanus
JHK», «Muto3», «Meio3», «IIpsimoe u Henpsimoe pa3BUTHE, «I aMeTOreHe3 y MIEKOIUTAOIINX
U 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTECHE3a.

ObopynoBaHue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTo30usl MIIEKOIHUTAOLIETOY,
«Sineknerka miiekonuTaromero», «Kapuokunes B KiieTkax KOpenika JIyka», MarHUTHast MOJIEIb-
anmuukanys «Jlenenue kierku», moaens JIHK, monens MeradasHoit XpOMOCOMBL.

JlabGoparopHble U MpaKkTHYecKue padoThbl:

JIaGoparopnas padota Ne 3. «HabmoneHre MUTO32a B KJIeTKaxX KOHUMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.



JlaboparopHast pabora Ne 4. «M3ydeHHWe CTpOEHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropusst pa3BuUTHS TeHETHMKUA. Poib muTosoruu u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOIIOTUYECKUH, LUTOTeHETHYECKUM, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEpPHOCTH  HACJENO0BaHUS  IPU3HAKOB, YyCTaHOBJIEHHble [I. MeHaenem.
Mounoru0puaHoe ckpeluBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB MepBoro nokosienus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuerieHHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o clemIeHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHYecKre KapThl.

I'eneruka nosa. XpoMOCOMHOE ompeziesieHue 1mojia. AyTOCOMBI U MTOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3menunBoCTh. Buibl H3MEHYMBOCTH: HEHACIIECTBEHHAS M HACIEACTBEHHAsA. Poiib cpebl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, uin reHOTUNHYECKasi, ©3MEHYUBOCTh. KOMOMHATHBHAS N3MEHYUBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BresnepHast HacClneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OUOXUMHUYECKUU, MOJICKYJISIPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEeICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe OoisiesHu. ComaTHdeckue M TreHepaThBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAUYCHHWE MEIAUITMHCKOW TCHETHKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETHIECKIX 3a00JIeBaHU YETTOBEKA.

JdemoHcTpaumnu:

IToptpetsi: I'. Mengnens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuie! 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 IIUTOTeHEeTHYeCcKass OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IUTOT€HETHYECKass OCHOBAa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3anuMoIelicTBHE allIeIbHBIX T€HOBY, «I €HETHUEeCKUEe KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moisa», «3aKOHOMEPHOCTH HACJIEJAOBAHMS, CUEIUIEHHOTO C TIOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



ObopynoBanue: MoJenu-anuIKAy «MOHOTHOpUIHOE cKpenuBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 5. «/3yuenue pe3yabpTaToB MOHOTHOPUAHOTO U JUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaupuKaIMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHas pabora Ne 7. «AHaM3 MyTanuid y JApo30ibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[IpakTuueckas pabora Ne 2. «CocTaBiieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak Hayka M Ipouecc. 3apoXIeHue celekunu U qomectukanus. Yuenue H. W.
BaBuioBa 0 1meHTpax NPOUCXOXKACHHUS U MHOTO00pa3usi KyJbTYPHBIX pacTeHuil. LleHTpsr
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJIbI CENeKIIMA. MacCOBbIA M MHIUBUIYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuii u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
cKkpemuBanue — aytoOpuaunr. OtmanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 W IMOJYyYeHUE TMOJUILUIONAOB. JIOCTHKEHUSI CEeNeKUUM PACTEHUU, >XUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJACTBA. ['€HHAs WMHXKEHEpHUs. DTambl CO3IaHUS
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas umkenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHMU3MOB. OKOJOTHYECKHE H OdTHdeckue mpodreme.. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. lBaHoB.

Tabmumel 1 cxembl: kapta «lleHTphl MPOUCXOXKIACHHUS M MHOT000pa3usi KYIbTYpPHBIX
pacrenuii», «Ilopoapl mOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYyJSDKA TII0JI0B M KOPHEIJIONOB AUKUX (DOPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUsA ITPOI'PAMMBI 11O
BNOJIOI'MU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUAA

Cormacio ®I'OC COO, ycraHaBIUMBaKOTCS TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOECHUS IpeameTra «buosiorus» BblIEIEHBI
CIICAYIOIINE  COCTAaBIIAIONIME. OCO3HAHME OOYYAIOUIMMHUCA  POCCHHCKOM  Ipa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHHUIO OHOJNOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
0o0pa3oBaHUs, HAJIMYME KOJIOTUYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JIn4HOCTHBIE pe3yibTaTbl OCBOCHUS IpeaMeTa «bHoJorus» JOCTUIATCA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUsA M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3HWIMM JIMYHOCTH, NMAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IPABOIOPSNKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJICHHUIO, B3aHMMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE PE3yIbTAThl OCBOEHUS yueOHOTro npeaMera «bruonorus» A0IKHbBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS COPMHPOBAHHOM BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO ONBITA M OIbITA ACSATENBHOCTH B IPOLECCE peaTu3alid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarolerocs Kak aKTUBHOIO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX NpaB W OOSI3aHHOCTEH, YBa)KCHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOI 1E€ATEIILHOCTH NMPH CO3JJaHUN y4EOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPENAEATh COOCTBEHHYIO TO3ULHUIO 110 OTHOIICHHIO K SBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTBIBaTh B CBOMX JEHCTBHAX HEOOXOAUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOI'O BBIMOIHEHUS Y4YEOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJad, YBAXUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:
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c(hOPMUPOBAHHOCTh POCCUNUCKON TPasKIaHCKOW MACHTUYHOCTH, MATPHOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHON, TopaocTy 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLUEHWE K MPUPOAHOMY HACIEAMI0 U MAMITHUKAM IPUPOJIBHI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIEHUE U DPa3BUTHUE
OuoI0ruy, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B [IO3HAHWU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeliHas yoe:xx IEHHOCTh, TOTOBHOCTb K CITY>)KEHHIO U 3anute OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYALUIO U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3/aHHI0O CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILLIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHUIO B PAa3HBIX BUAAX HMCKYCCTBA, CTPEMJICHHME IPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢wusuyeckoro BocnUTaHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbA H
IMOLMOHAJIBLHOIO 0JIAroOnoJy4usi:

MIOHMMAaHME U peau3aiys 3J0poBoro u 6e30nacHoro oopasa *H3HH (310pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE LEHHOCTH MPaBUJI HHIUBHUIYaJbHOTO M KOJUIEKTUBHOIO O€30MacHOTo
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aJKOIoJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

FOTOBHOCTb K  AaKTUBHOM  JEATEIIBHOCTM  TEXHOJOTMYECKOM M COLMAJIbHOU
HAIpPaBJIEHHOCTH, CMOCOOHOCTh WHUILMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHHO BBHIMNOJIHATH
TaKylo JAESITEIbHOCTD;

MHTEpEC K pazIudHbIM chepam mpodeccrnoHalbHON NesTeIbHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSKEHUU BCei
YKU3HU;

7) 3K0OJI0rM4ecKOro BOCIMTAHMS:

HKOJIOTHYECKH 11€JIecO00pa3HOe OTHOIICHHE K MPUPO/IE KaK HCTOUHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJIbTYpHl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPpeibl;

0CO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX PelIeHus;
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CIOCOOHOCTH UCIIOJIb30BaTh MpUOOpeTaeMble IPU U3YUYEHUH OUOJIOTUH 3HAHHUS U YMEHUS
IPU pELICHUU IMpoOiieM, CBA3aHHBIX C PAlMOHAJIBHBIM MPUPOIONOIb30BaHUEM (COOIIO/IEHHE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIpUATHE ACUCTBUM, NPUHOCAIIUX BpEI OKpPYXKAlOLEH IPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE NOCIEACTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYME DPA3BUTOIO 3KOJIOTMYECKOIO MBIIIICHHS], HKOJOTMYECKOW KyJIbTYphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOM INpakTHKE, FOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILLICHCTBOBAHME SI3bIKOBOM M UNTATEIbCKOM KYJIBTYPhl KAK CPEACTBA B3aUMO/IEHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHsS €€ pojiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHUN LIETOCTHOTO MPEICTABICHHUS 00 OKPYKaoLIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUIsl COBPEMEHHON LIMBUIIM3ALMU: 00ecTIeYeHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100ATbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHIO, palliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIILIEHUS 001el
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu N3y4eHUU OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPYJKAIOIIEr0o MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMEHHUe JeslaTb 00OCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJNOTUYECKUE 3HAHUS ISl PELICHUS
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH HaYYHOMU JEsTeNIbHOCTH, TOTOBHOCTh OCYHIECTBIISATH MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPhIBHOMY OOpa30oBaHHI0 M CamMO00Opa3oBaHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIe pe3yNbTaThl OCBOCHHUSI YYeOHOTO TpeaMeTa «BHONIorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIC
(MeXTpeMeTHBIE) 00IICHAYYHBIC TIOHSATHS, OTPAXKAIOIIHIE IEJIOCTHOCTh HAYYHOH KapTHHBI MUpPa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCH.[GCTBO, SHEpru-,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
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dbopMupoBaHre (QPYHKIIMOHAIBHON TPAaMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEpCAIbHBIC YYeOHBIC ICHCTBHS B IO3HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 00IIero oO0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBi1ajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITHPOBATh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHWUW 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIINBATE CBS3H C APYTUMHU OHITHIMH);

OTIPENeNIATh 1EIH JEATSILHOCTH, 3a/1aBas IapaMeTpbl U KPUTCPUM WX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh OHMOJIOTUYECKUE TOHATUS Il OOBSICHEHHUS (AaKTOB W SIBJICHHHA JKUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II10 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSITh CXEMHO-MOJICTILHBIC CPEJICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOILCHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTH, OLICHWBATh COOTBETCTBHE PE3YyJIbTATOB IIENISAM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIUHUPOBATh W BBIONHATH PabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIa/IETh HABBIKAMU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHns MPAKTUYECKHX 3aa4, MPUMEHEHUIO Pa3IMuHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JCATCILHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIIJICHHS, BIAJIETh HAYYHON TEPMUHOIIOTUEH, KITFOYEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 33aaud B OOpa30BaTENbHON AEATEIHLHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISTh TPUYUHHO-CIICICTBEHHBIC CBS3UM W aKTyalU3UpOBAaTh 3aJady, BBIABUTAThH
TUIIOTE3Y €€ pelIeHuUs, HAXOUTh apTyMEHTBI JUTS JOKa3aTeIbCTBAa CBOMX YTBEP)KJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJM3UPOBATh TIOJIYYCHHBIE B XOJ€ PCIICHHUS 3aa4d Pe3ylIbTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLIEHHBATh IPUOOPETEHHBIN OIBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOca CPEICTB U CIIOCOOOB JCWUCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCHTHh 3HAHWA B I[IO3HABATEIBHYI0O M MPAKTHYECKYyl0 o0yacTu
KU3HEEATCITLHOCTH;
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yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBbIE WJEU, MpeajaraTb OpUTHHAJIbHBIE TMOAXOAbI U pEIICHHS, CTABUTh
poOJIeMBbI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHUKAX MH(OpMammu (TEKCTe y4eOHOro mocoous,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMyIIMpOBaTh 3alpoChl W MPUMEHSTh Pa3IMYHBIE METOIbI TMPU TMOUCKE W OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

MpPUOOPETaTh OMBIT HCIOJIB30BaHUSI WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEITLHO BBIOMPATh ONTHMAIBHYIO (GOpMYy MPEACTaBICHUS OHOJIOTHYSCKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

HCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEIACTBA MpU paboTe ¢ OHOIOrHYecKOn
uH(popMaliell: MPUMEHITh XUMUYecKue, PU3NYecKue U MaTeMaTH4eCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABAaHWS W 3aIluThl HWH(pOpMamwu, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) oomenne:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX chepax *KU3HHU, aKTUBHO y4aCTBOBATH B IMAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHTEIIbHO BBITOJHEHUSI TpejlaraéMoi 3aja4yd, YYHThIBATh WHTEPECH U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrno3HaBaThb HeBepOalibHbIE CpEeACTBa OOIIEHHS, MOHMMATh 3HAUEHUE COLUAIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTHU TMEPETOBOPHI;

BIIQJIETh PA3IMUYHBIMHU CIIOCOOAMH OOIIEHUS U B3aWMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U HCIOIB30BaTh MPEUMYIIIECTBA KOMAaHIHOW M UHIUBUAYAITbHONH pabOTHI MPU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEHCTBUSI IPU PEIICHUH YUeOHOU 3a/1auH;

BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCHCTBUN C YUETOM OOIIMX UHTEPECOB
BO3MOKHOCTEHN Ka)KJ0T0 YJIeHA KOJIEKTUBA;

MPUHUMATh II€JIM COBMECTHOW JI€ATEITbHOCTH, OpPraHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAENATH POJIA C YYETOM MHEHU I
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLICHUBATh MJEU C MO3UIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IMOBEJECHUE B pPa3IUYHBIX CHUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU 1€CTBUAMM:

1) camoopraHu3anus:
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HCIIOIL30BAaTh OHOJIOTHYECKHE 3HAHUS JJIs1 BBIABJICHUSA HpO6JIeM n HUX PCHICHHUA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BBIGI/IpaTB Ha OCHOBE OMOJIOTHYECKUX 3HAHUM LCJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JEUCTBUSIX M MOCTYIKaX 110 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLICCTBIISITh [MO3HABATEILHYIO JCSATEIBHOCTD, BBISABISATH HPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIC 3aJa4yd B O0pa30BaTECIbHON JCATEILHOCTH |
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITENILHO COCTABJISTh TUIAH PELICHUS MPOOJIEMBI ¢ Y4ETOM UMECIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOYTCHHH;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsAM;

PACIIUPSATh pAaMKH Y4eOHOTO ITPeAMETa Ha OCHOBE JIMYHBIX MTPEAIIOYTCHHUH;

JeNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLICHUBATH MTPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMUPOBAHUIO M TIPOSBICHUIO IIUPOKOH IPYIUIMH B PA3HBIX 00JIACTIX
3HAHU, TIOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN 1 KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsM, BHOCHTb KOPPEKTHBBI B JICSTEIbHOCTh, OLICHHBAThH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/ICTh HABBIKAMH [O3HABATEIBHON peICKCUH KaK OCO3HAHUSI COBEPILIACMBIX JCHCTBHIA
N MBICIIMTCIILHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HCIIO0JIB30BATh HpI/IéMI)I peq)JIGKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATDh PUCKHU 1 CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPTYMEHTHI IPYTUX NPU aHAIIU3€ PE3yIIbTaToOB JIESATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTHUX:

NPUHUMATH ce0s1, TOHNMast CBOU HEJIOCTATKU M JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIbTAaTOB JIESITEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OIIUOKY;

pa3BHBATh CIIOCOOHOCTh TOHUMATh MUP C MO3MIIUH JPYroro YeIOBeKa.

HNPEAMETHBIE PE3YJBbTATHBI

[IpenMeTHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ononoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbBI
JeSITebHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUH B PAa3IUYHBIX y4eOHBIX
CUTYallUsX, a TAKKE B peabHbIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIE PE3yNIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHs..

[IpenMeTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHHe OMOJIOrMUECKUX TEPMHUHOB U MOHATHUI: )KU3Hb, KIIETKa,
opranusM, MeTa0oau3M (0OMEH BEIECTB U MPEBpAIleHUE YHEPTUH ), TOMEOCTa3 (CaMOperysIus),
YPOBHEBas  OpraHu3alUs  JKUBBIX  CHUCTEM,  CaMOBOCIPOM3BEAEHHE  (PEHmpOoAyKLus),
HaCJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHUE Hu3JaraTb OMOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MyTal[MOHHas,
[EHTpaJibHas JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
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Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATh CYLIECCTBEHHBIE NIPU3HAKH BUPYCOB, KJIETOK IPOKAapPUOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BELIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJIyYE€HHbIE 3HAHUSI JUIsl OOBCHEHUSI OMOJIOTMUYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCTIeUeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJIEHHUs B OKpYXarolleil NpupoAHOil cpene, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHHE peuiaTh 3JE€MEHTapHble TEHETUYECKHE 3aJaud Ha MOHO- U JIUTHOpHAHOE
CKpeLIMBaHME, CLEIUICHHOE HaclleIOBaHUE, COCTaBIATh CXEMbl MOHOIMOPHUIHOIO CKpELIMBaHUs
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKHE pabOThl, COONI0IATh NpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATH MH(MOPMAIHIO OHOIOTHYECKOTro
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ NHCBbMEHHBIE U YCTHBIE COOOIIEHUs, 0000Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh

NOHATUIHBIN annapaT GMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
No HaumeHnoBanue (wnbpoBbIe)
2 Pa3eNoB U TeM Konrpoas = Ipakru nugp
n/n Bcero Hble HecKue o0pa3oBaTtejibHbIE
NMPorpamMmbl
padoThI padoThI pecypchl
bu6nmoreka [IOK
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41
€292
JKuBEIE CHCTEMBI U X bubmorexa LIOK
2 1 https://m.edsoo.ru/7f41
OpraHu3aIus 202
XUMUYECKUM COCTaB B bubmmorexa LTOK
3 9 1 1 https://m.edsoo.ru/7f41
CTPOEHHUE KIIETKH
€292
KuzHeaesaTeIbHOCTD bubmmorexa TOK
4 a T 5 https://m.edsoo.ru/7f41
KJIETKH
€292
PasmHoxenue u bubnnoreka IIOK
5 HHIUBUYaTbHOE 5 1 1 https://m.edsoo.ru/7f41
pa3BUTHE OPraHU3MOB c292
HacnencrBeHHocTh 1 bubmuorexa [JOK
6 M3MEHYNBOCTD 8 1 2.5  https://m.edsoo.ru/7f41
OpraHU3MOB €292
Cenexiust OpraHu3MoB Bubmorexa IOK
7 1A op ’ 3 https://m.edsoo.ru/7f41
OCHOBBI OMOTEXHOJIOTHHA
€292
bu6nuoreka [IOK
8 PesepBHOe Bpemst 1 https://m.edsoo.ru/7f41
€292
OBHLIEE KOJIMYECTBO 34 3 5

YACOB I10 ITPOTPAMME



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
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
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos Jara Hara DAeKTPOHHbBIE
Ne Tema ypoka Kontpo  IMpakrm W3yYe  m3yde undpossie
]'[/]'[ Bcero JIbHBIE yecKue HUA HUA 06pa3OBaTeJ11>m>1e
padoThI padoThI (nnan) | (dakr) pecypceenl
bubmuoreka [JOK
https://m.edsoo.ru
i Cuos s
' https://m.edsoo.ru
/1863e632a
Metonsnl
MMO3HAHUS )KUBOU
IPUPOJIBIL.
[IpakTuueckas
pabota Ne 1 11.09- bubnuorexa [JOK
«Hcronp3oBanue 1 0.5 15'09 https://m.edso0.ru
pa3IMYHbBIX ' /863e6122
METOJIOB IPHU
U3Y4YEeHUU
OMOJIOTHUYECKUX
00BEKTOBY
buonornyeckue Bu6nuotexa LIOK
CHCTEMBI, 18.09- )
S 1 9909 https://m.edsoo.ru
/8636564
H3y4yeHue
XUMUYECKUMN
COCTaB KJIETKH. 25 09- bubmuorexa [JOK
Boma n 1 29' 09 https://m.edsoo.ru
MHHEpPaIbHBIE ' /863e674e
coHn
benkn. CocraB n 02.10- BH6H_HOTeKa HOK
CTpoeHUe OeITKOB 1 06.10 https://m.edsoo.1u
' /863e6b72
DepMeHTH —
OMOJIOTHYECKHE
KaTaJn3aTopPHI.
JlaGopatopHas
E ;g Ong;; 09.10- bubmuorexa [JOK
KaTa};;mqecxoﬁ 1 0.5 13'10 https://m.edsoo.ru
' /863e6b72
AKTHBHOCTH
¢dbepMeHTOoB (Ha
npumepe
aMHJIa3bl WITH
KaTaJiasbl)»
bub6mmorekxa [IOK
JSI/;:;?SH. 1 ;gig https://m.edsoo.ru
' /8636870
bu6mmoreka [IOK
Hyxnennossie 23.10-
KIZ(IfJIOTBI. ATD 1 2710 https://m.edsoo.ru

/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
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Hcropus n
METO/bI
U3Y4EHUS
KJICTKH.
Knerouynas
TEOpHsI

07.11-
10.11

bubmuorexa [JOK
https://m.edso0.ru
/863e6e88

10

Knerka kax
eJIOCTHAY KUBAs
cucrema

13.11-
17.11

11

Ctpoenue
YKapuOTHUYECKO
1 KIIETKH.
JlaboparopHas
pabota Ne 2
«M3yuenue
CTPOECHUS KJIETOK
pacTeHui,
JKUBOTHBIX,
rpu0oB 1
OakTepuit oa
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpoIpenapara
X M UX
OTIFICAHUE»

0.5

20.11-
2411

bubmuorexa [JOK
https://m.edsoo.ru
/863e6ff0
https://m.edsoo.ru
/863e716¢

12

13

KonTponbHas
pabora 1o Teme
«XUMHYECKHUI
COCTaB U
CTpOEHHE
KIJIETKI

OOMeH BelIeCcTB
WM META00IN3M
doTtocuHTE3.
XeMOCHHTE3

27.11-
01.12

04.12-
08.12

bu6mmoreka [IOK
https://m.edsoo.ru
/863e766¢
bubmuorexa [JOK
https://m.edsoo.ru
/863e7c98

14

OHEPreTU4eCKuil
oOMeH

11.12-
15.12

bubmuorexa [JOK
https://m.edso0.ru
/863e7aae

15

KuszHeHHEIN
UK KJIETKH.
JleneHue KIeTKH.
Mpmuro3.
JlaGopatopHas
paborta Ne 3
«Habmonenue
MHTO3a B
KJIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha
TOTOBBIX
MUKpOIpenapara
X»

0.5

18.12-
22.12

bub6mmorekxa [IOK
https://m.edsoo.ru
/863e7dc4



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
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buocunres
Oenka. Peakiusa 25.12- BH6H_HOTeKa HOK
16 MATPHHIHOTO 98.12 https://m.edsoo.ru
' /863e796e
CHUHTE3a
bu6mmoreka [IOK
17 ggggﬁﬁiﬁfg;@ (1)281 https://m.edsoo.ru
' /863e796e
Hexnerounsie 15 01- bu6mmoreka [IOK
18 (OpMBI KHU3HU — 19'01 https://m.edsoo.ru
BUPYCHI ' /863e7540
bubmuorexa [JOK
dopmbl 99 01- https://m.edsoo.ru
19 Pa3MHOKEHHS 26l 01 /863e81b6
OpraHu3MOB ' https://m.edsoo.ru
/863e831e
29 01- bu6mmoreka [IOK
20 Meiio3 02' 02 https://m.edsoo.ru
' /863e7f4a
O6pa3zoBanue u
pa3BUTHE
MIOJIOBBIX KJICTOK.
Orm1o10TBOpEHUE
bggf:ﬁ;:of}laﬂ bubmuorexa [JOK
syaenue https://m.edsoo.ru
21 CTpocHs 05 05.02- /863e81b6
09.02 bubmmoreka [JOK
MOJIOBBIX KJIETOK
1A FOTOBLIX https://m.edsoo.ru
/863e8436
MUKpOIIpenapara
X»
NuauBunyansHO
€ pa3BUTHE
OpPTaHU3MOB
KoHTtponbHas
paboTta o Temam
«KusnenesareinsH
29 OCTb KJIETKU» M 12.02-
«Pa3mHOXEHUE U 16.02
WHIUBUIYyaIbHOE
pa3BuTHE
OpPTaHU3MOBY
I'eneTnka —
HayKa o 19 02- bubnuoreka [IOK
23 HACJENCTBEHHOCT 22' 02 https://m.edso0.ru
uu ' /863e8612
W3MEHYMBOCTH
3aKOHOMEPHOCTH
HaCJIEJOBAaHUS 26.02- bubmuoreka [JOK
24 IPHU3HAKOB. 01'03 https://m.edsoo.ru
MonorubpuHoe ' /863e8878

CKpeIlIMBaHHE



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

20

25

Jurubpunxoe
CKpEIIMBaHHE.
3aKoH
HE3aBHCUMOTO
HaCJICTOBAHHS
IPU3HAKOB

04.03-
07.03

bubmuorexa [JOK
https://m.edso0.ru
/863e89a4

26

27

CreruieHHOE
HacJieI0BaHHE
MIPU3HAKOB.
JlaGopatopHas
paborta Ne 5
«M3yuenue
pe3yJbTaTOB
MOHOTHOPUAHOTO
U TUTHOPUHOTO
CKpEIIUBAHUS Y
Jp0o30(¢UIIbI HA
TOTOBBIX
MUKpoIpenapara
X0

I'eneTuka mona.
Hacnenosanne
MPU3HAKOB,
CIIETIJICHHBIX C
MOJIOM

0.5

11.03-
15.03

25.03-
29.03

bu6mmoreka [IOK
https://m.edso0.ru
/863e8c60

bu6mmoreka [IOK
https://m.edso0.ru
/863e8c60

28

N3MeHYHBOCTb.
Henacnencrsenun
ast
M3MEHYUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuyenue
MOAU(UKAITIOHH
o
W3MEHYUBOCTH,
IIOCTPOECHUE
BApUAIMOHHOTO
psina u
BapHUAIMOHHON
KPHUBOW»

0.5

01.04-
05.04

bu6mmoreka [JOK
https://m.edso0.ru
/863e8efe

29

Hacnencrennas
U3MEHYHBOCTb.
JlaGopatopHas
pabota Ne 7.
«Ananuz
MyTaluui y
Ipo30(uITEI HA
TOTOBBIX
MHUKponpemnapara
X»

0.5

08.04-
12.04

bubmuorexa [JOK
https://m.edso0.ru
/863e8efe

30

I'eneruka
YyeJoBeKa
[IpakTnueckas

15.04-
19.04

bu6mmoreka [IOK
https://m.edsoo.ru
/863e8d78



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
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31

pabota No 2.
«CocraBnenue u
aHanm3
POJIOCTIOBHBIX
YeIIOBEKAY.

Konrtponbnas
pabora 1o Teme
«HacnencrBeHHO
CThb U
W3MEHYHUBOCTh
OpPraHU3MOBY

22.04-
27.04

32

Ceexims KaK
HayKa ¥ MPOIECcC

02.05-
10.05

bu6mmoreka [IOK
https://m.edso0.ru
/8639214

33

34

Mertonbl n
JOCTHKEHUS
CeJICKIIUU
pacTeHuit u
YKUBOTHBIX

buorexnonorus

KaK 0Tpacilb
IIPOU3BOJICTBA

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34

13.05-
17.05

20.05-
24.05

bubmuoreka [JOK
https://m.edsoo.ru
/8639214

bu6mmoreka [IOK
https://m.edso0.ru
/8639336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
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YYEBHO-METO/IMYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSIBATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J1J151 YYEHUKA

* buonorus, 10 kmacce/ Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue /Iloxg
pen. [Taceunuka B.B., Akinmoneprnoe obmectBo «M3natenbcTBo «IIpocBemieHuey

* buonorus, 11 kmacce/ Ilaceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Iloxg
pen. [Taceunuka B.B., Akiinonepnoe obmectBo «M3narenscTBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Bbuonorus. O6mast 6uonorust. 10-11 xknaccel. Metoauueckoe mocodue K yueOHUKy A. A.
Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceununka «buonorus. Ob6mas Ouonorus. bazoBbwiid
ypoBeHb. 10—11 xmacce» -Ipoda, 2015. — 193¢.: un.

INU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCHBI CETH
HNHTEPHET

bubaurorexa [IOK https://m.edsoo.ru
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