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1. NOSACHUTEJIBHAS 3AITUCKA

Pabouast mporpamma no yueOHOMY Kypcey buosnorus Ha ypoBHe cpeqHero ooiiero oopa3oBaHus
COCTaBJICHA Ha OCHOBE:

- @®enepalibHOTO TOCYIapCTBEHHOTO0 00pa30BaTeNbHOTO CTaHIapTa CPEAHEero OoOIIero
obOpazoBanus (mpukaz munucrepctBa IIpocBemenust or 17.05.2012 Ne413 ¢ uszmeHeHusMH u
JTOTIOJTHEHUSIMH )

- QenepanbHOl  00pa30BaTENbHON MPOrpamMMbl (MPHKa3 MHHUCTEPCTBA IPOCBELICHUS
Ne371 ot 18.05.2023 ¢ u3MECHEHUSAMU M JOMOTHEHUSMH);

- DenepanbHOIl paboueil mporpamMMel 1o yueOHOMY nipeameTry «buonorusy,

- [Tpuka3z Munnpocsemenus ot 08.10.2025 Ne 729;

- [Tpuxa3z Munnpocsemenus ot 10.11.2025 Ne 808.

- Konuenuuu npenonaBanust yueoHoro npeamera «bronorusy, npuHITON pacopsKeHHEM
[TpaButenbcTBa Ne2/22 ot 29 anpens 2022 rona;

- Paboueii mporpammel Bociutanus ['BOY mikona Ne 351 MockoBckoro paiioHa CaHKT-
[TeTepOypra.

1.1 Hesab u 3a1a4u y4eOHOT'0 NpeaMeTa

Llenp u3ydenus yueOHOro mpenmera «buonorus» Ha 06a30BOM ypPOBHe — OBJaJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJILHOW OPTaHU3allMH KHBBIX CHUCTEM
pa3HOro paHra v NpuoOpeTeHrne YMEHHUI MCIONB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JCHCTBHIA B
OTHOIIEHNH OOBEKTOB JKUBOM MPUPOABl M PEUICHUS Pa3IUYHBIX JKU3HEHHBIX MPOOIeM.
Joctuxenne uenu wusydeHus ydyeObHoro mpeamera «buomorus» Ha 06a30BOM  ypOBHE
o0ecrieunBaeTcsl peHIeHUEM CIIeTYIOIINX 3a/1au:

® OCBOCHHE O0O0YyYaroIIMMUCA CHCTEMbl 3HAHMM O OMOJIOIMYECKHX TEOpUsX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiIaX, CIYKalIMX OCHOBOH Il (OPMUPOBAHUS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX HaydyHOTO IMO3HaHUS,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSX JKHUBBIX CHCTEM PAa3sHOIro YpOBHA OpraHu3anuvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

e hopMUpOBaHHE Y OOYYaIOUINXCS TMO3HABATENbHBIX, UHTEIEKTYAbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpOLECCe aHAIM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMM HAyYHBIX B3IJISIZIOB,
UeH U MOIX00B K H3yYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;

® CTAaHOBJIEHHE Yy OOydYaroImuxcs oOIed KyabTyphl, (DYHKIHOHAIBHON TpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOIIETr0 MHUpa >KUBOM MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢ hopMUpOBaHHE Y OOYYAIOUINXCA YMEHUN WIUTIOCTPUPOBATH 3HAUYECHHE OMOIOTHYECKUX
3HaHUHA B HpﬂKTH'—ICCKOfI ACATCIIBHOCTH YCJIOBCKA, PAa3sBUTUHU COBPEMCHHBIX MCIUIHWHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

® BoCIUTaHHUE YOeXKAEHHOCTH B BO3MOXKHOCTU IO3HAHUS YETOBEKOM >KHUBOW TPUPOJIBI,
HEO0OXOIUMOCTH OEPEeKHOTO OTHOIICHHS K Hel, COOTIOICHHUS STHUSCKUX HOPM TP MTPOBEICHUN
OMOJIOTUYECKHX UCCIICIOBAHMIA,

® 0OCO3HaHUE [IEHHOCTH OMOJIOTMYECKUX 3HAHUU JUIS TIOBBIIICHUS YPOBHS DKOJIOTUYECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

® IpUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHHI B TIOBCETHEBHOM >KM3HU TSI OLICHKH
MOCTIEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHUIO K OKPYXKAroIIel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopazoBanusi «buonorusy, nsydaemas Ha 6a30BOM YpOBHE,
SIBIIAETCSA 00A3aTEILHBIM y‘Ie6HI)IM opeaMeToM, BXOJAAIIHMM B COCTAaB Hpe)IMeTHOﬁ oOJactu
«EcTecTBeHHO-HAYUHBIEC TPEAMETHI.



ITpunoxenne 1 k OOIT COO

1.2 MecTo B yueOHOM IJIaHE
Jis u3yyenust 6uMoorun Ha 6a30BOM YpOBHE CpelHEro o01ero oopazoBaHust OTBoAuTCs 34
yaca (1 gac B Hezelmo).
1.3 YMK yueOHoro npeamera
buonorus. 10 xi.: yueb. ana yuganuxcs obmeobpasosat. opr./ B. B. Ilaceunuk, C. B.
Cymaroxus, I'. C. Kanunosa u ap.— Mocksa: IIpocsemienue, 2025.

Yyebuuk momymieH npukazoM Munmnpocpemenus Poccun ot 22.06.2026 Ne 436 Homep
1135311

1.4 Undopmanus 00 JIEKTPOHHBIX YU4eOHO-METOANYECKHX MATEPHAJIaX, KOTOPble MOKHO
HCNOJIb30BATH IIPH U3YyYEeHHH Kypca

e Poccuiickas anekTponHas mkona (resh.edu.ru);
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2. COAEP)KAHME YYEBHOI'O IPEJMETA

2.1. Kparkas xapakTepucTHKa COJepXKaHus yueOHOro MaTepuaia
Tema 1. buojsiorusi Kak Hayka.
buonorus xak Hayka. CBsi3p OMOJIOTUU C OOIIECTBEHHBIMM, TEXHUYECKUMHU U JAPYIMMU €CTECTBEHHBIMU
HaykaMmu, Quiocodueid, ITUKOH, SCTETUKOI 1 paBoM. Ponb 6uosioruu B OpMHUPOBAaHUU COBPEMEHHOM
Hay4yHOM KapTuHBI Mupa. CucreMa OMOJIOrM4YeCKUX HayK.
Metoabl MO3HAaHMS JKUBOW  IHpuUponbl  (HaOMIOJEHUE, HKCHEPUMEHT, OIMCaHHWe, H3MEpeHHe,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).
JdemoHcTpaumu:
[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabmnuue! u cxemsl: «MeToabI TO3HAHUS XKUBOW TPUPOIBI».
JlaGopaTropHble U NpaKkTHYecKue padoThbi:
[Tpaktuyeckas pabora Ne 1. «Vcmonb30BaHWE DPA3TUYHBIX METOAOB IMPH HM3YYEHUH OHMOIOTHYECKHUX
0OBEKTOBY.
Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,
XKusble cucrembl (OMOCHCTEMBI) Kak HpeAMET u3ydeHus Ouonoruu. OTiauuue XHUBBIX CHUCTEM OT
HEOPraHWYECKOU IPUPOIBI.
CpoiicTBa OmocucTeM H HX pa3HOOOpa3ue. YPOBHM OpraHu3ali OWOCHUCTEM: MOJEKYJISPHBIMH,

KJICTOYHBIIH, TKaHEBBIH, OpraHUu3MEHHBIH, MOMYJISIITIOHHO-BUIOBOH, 9KOCHCTEMHBIH
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumuu:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKHU )KU3HUY, «YPOBHU OpraHU3alluy KUBOM IPUPOIBD.
O6opynoBanue: moaens Mosiekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XHWMHUYECKUN COCTAaB KJIETKH. XHMHYECKHE DJIEMEHTBHI: MaKpOXJIEMEHTHI, MUKPOJJIEMEHTHl. Boaa wu
MUHEpAJIbHBIE BELIECTBA.

@OyHKIMHM BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [lognepixanne ocMoTrueckoro 6anaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEpHI 0eslkoB. HezaMeHnMble U 3aMEeHUMbIe
AMUHOKHCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM MOJIEKYJbl (II€pBUYHAS,
BTOpUYHAs, TPETUYHAsl W YETBEPTHYHAs CTPYKTypa). XUMHUECKHE CBoicTBa OenkoB. buonormueckue
GbyHKIIN OEIKOB.

®epMmeHTHl — Ouonorndyeckue kaTtanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTpP, CcyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns GepMeHTOB OT HEOPraHMUECKUX KaTaln3aToOpOB.
VYrieBonbl: MOHOCaxapuasl (TJHOKO3a, prbo3a U Ae30Kkcupru003a), Aucaxapuisl (caxaposa, JIaKTo3a) U
noJicaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTI0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jlunuasl:  Tpurimuepuabl,  Qgochorunuasl, crepounsl. I 'mapoguiabHO-TUAPOPOOHBIE  CBONCTBA.
buonornueckue ¢ynknun snununoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB W JIMIUAOB KaK HCTOYHHUKOB
SHEPTHUH.

Hyxnennoseie kucnorer: JJHK n PHK. Hykieotuael — MOHOMEpBI HYKIEMHOBBIX KHCIOT. CTpoeHue H
¢ynkunu JJHK. Ctpoenue u pynxiun PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[{uTonorus — Hayka o kjietke. Kierounas Teopust — mpuMep B3auMoJeicTBUs uel U (pakToB B HAYYHOM
MO3HAaHUHU. MeTOo/Ibl U3yUEeHHSI KIIETKH.

Krnerka kak nenoctHas »uBas cucrema. OOmue NMpu3HAaKU KIETOK: 3aMKHYyTas HapykHas MmemOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a 0enka.

Tunbl K1I€TOK: SyKapHOTHYecKas M TNpokapuoTuueckas. OCOOEHHOCTH CTPOEHHs MPOKapUOTHYECKOM
kinetkd. Knetounas crenka Oaktepuil. CTpoeHHe 3yKapHOTHYeCKOW KieTKU. OCHOBHBIE OTIUYUSA
PaCTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIIETOK — KJIETOYHAs CTEHKA, IIMKOKAIHUKC, X (QyHkimu. [lnazmaTuueckas

4
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MeMOpaHa, e€ cBoiictBa U (QyHKkuuu. I{uTommasma u e€ opranoujsl. OnHOMEMOpaHHBIE OPraHOUIbBI
xierku: OIIC, anmapar I'onbmku, ym3ocomsl. [loayaBTOHOMHBIE OpPraHOMIBI KJIETKH: MHUTOXOHIPHH,
mwiactuapl. [Iponcxoxaenne MUTOXOHAPUN M Iwiactuid. Buabl mumactun. HemeMOpaHHbIE OpraHoujbl
KJIETKH: pUOOCOMBI, KIETOUHBIA LIEHTP, HEHTPUOIH, PECHUYKH, )KT'yTUKU. DYHKIUU OPTaHOHUIOB KIETKH.
Bxitouenus.

Snpo — perynasTopHblil LeHTp kiaeTku. CTpoeHue sipa: siaepHas 000j104Ka, KapHOIUla3Ma, XpOMAaTHH,
SIPBILIKO. XPOMOCOMBI.

TpaHcopT BELIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, /[x. Yorcon, ®@. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacrpeneneHue XUMHYECKUMX JJEMEHTOB B HEXKHUBOU mpupoae», «PacnpeneneHue
XUMHMUYECKHX 3JIEMEHTOB B KUBOU NIPUPOICH.

Tabnuue! u cxemsl: «lleproanueckast TabaMIa XUMUYECKUX AJIEMEHTOBY, «CTpOEHHE MOJIEKYIIbI BOABIY,
«buocuntes Oenka», «CtpoeHne Monekyibl Oenka», «CtpoeHue gepmenTta», «HykienHOBbIE KUCIOTHI.
JHK», «Ctpoenne monekynbl AT®», «CtpoeHue s3ykapuoTHUECKOM KieTKn», «CTpoeHHE >KMBOTHOM
KIIETKN», «CTPOCHHE PaCTUTENIBHON KIETKN», «CTpOeHHE POKApUOTUYECKON KIETKN», «CTpoeHue aapa
KIIETKW», «YTIEBOIBIY, «JIunuasm.

ObopynoBanue: CBETOBOW MHKPOCKON, OOOpPYIOBaHUE MJIsi TMPOBEACHHUS HAONIOJCHHUHA, H3MEPEHHUH,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.
JlabGopaTropHble U NpaKTHYecKue padoThbl:

JlaGopatopHnas pabora Ne 1. «M3yueHue kaTamuTUYECKONH aKTUBHOCTH ()€pPMEHTOB (HA IPUMEPE aMUIIa3bl
WJTU KaTajasbl)».

Jlaboparoprass pabora Ne 2. «/3ydyeHHe CTPOCHHS KIIETOK PACTCHHMU, JKUBOTHBIX W OaKTEpPHH TOJ
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHHEY.

Tema 4. ZKusHenesTeJIbHOCTD KJIECTKH.

Ob6men BemiecTB, WIM MeTa0onu3M. AccUMWIALMA (MJIACTUYECKUM OOMEH) U JIUCCUMMIISLINA
(pHEpreTUYecKuid 0OOMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Posib 3aKOHOB coXpaHeHus
BEIIECTB M SHEPIMH B IOHUMaHUU METa00I13Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIA W reTepoTpodHbI. Poiab ¢GepMeHTOB B 0OMEeHe BELIeCTB U
MIPEBPALIICHUH SHEPTUU B KIIETKE.

®orocunre3. CperoBas M TemMHOBas (a3l QorocuHTe3a. Peakimu ¢otocunTe3a. DPPEKTUBHOCTD
¢dotocuHTe3a. 3HaueHue (PoToCHHTE3a AN KU3HU Ha 3emiie. BrnusiHue ycioBuil cpeabl Ha GOTOCUHTE3 U
CIOCOOBI OBBIIIEHHS €r0 MPOJIYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUIA.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HaYeHUE XeMOCHHTE3a JUIsl )KU3HU Ha 3emIie.
DHepreTudeckuii oOMeH B KieTKe. PaciienieHne BelecTs, BbICIEHUE U aKKYMYJIMPOBAHUE SHEPTUU B
KJIETKE. DTamnbl SHEpreTudeckoro oomena. ['nmukonm3. bpoxkenue u ero Buasl. Kucinopomnoe okucienue,
WM KieTtoyHoe ppixanue. OxucnutensHoe (ocdopunupoBanne. IHHEKTUBHOCTh IHEPreTUYECKOTO
oOMeHa.

Peakuuu wmatpuyHoro cunre3a. l'enetmdeckas uHbpopmanus u JIHK. Peamuszanus renernueckoit
nHpopmanuu B kietke. ['eHeTnyeckuil koa u ero cBoiictBa. TpaHnckpumnius — MaTpuunblii cuaTe3 PHK.
Tpancnsanus — 6uocunHTe3 Oenka. Dtanbl TpaHcnauuu. KonupoBaHue amMuHOKHMCIOT. Poib pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. HWcropus otkpeitus BupycoB (/I. WM. HBanoBckuif).
Oco0eHHOCTH CTPOEHUS U )KU3HEHHOT 0 IIUKJIa BUpycoB. bakTepuodaru. bonesnu pacteHuil, >)kUBOTHBIX U
4eJIOBEKa, BhI3bIBaeMble BHpycaMu. Bupyc ummyHnonedunura yenoseka (BMY) — Bo3oyaurens CIIN/a.
OOparHasi TpaHCKpHUIIIUS, peBepTaza M UHTerpasza. lIpoduiakTUka pacmpoCTpaHEHUs BHPYCHBIX
3a00JI€BaHUH.
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JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, [1. . UBanosckui, K. A. Tumupsszes.

Tabmumer u cxembl: «Tumbl mutanusy, «Merabonusm», «MHUTOXOHAPUD), «IHEPTETUUCCKUI OOMEH,
«Xnopomiacty, «Porocunres», «Crpoenune JJHK», «Ctpoenune u ¢pyHkunoHupoBanue renay, «CuHres
oenkay, «l'enernueckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHHE W >KM3HEHHBIN ITUKII BHpyca
CII1/Ia, 6axtepuodaran, «Permmukamms JJHK».

Ob6opynoBanue: Moxaenu-anmumkanuu «Yasoenue JHK wu Tpanckpumnuus», «buocuHTe3 Oenkan,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Kierounslii UKy, WM KU3HCHHBIM MUK KieTku. MHTepdaza m muto3. Ilpomecchl, nmporekaromue B
uHTepdasze. Perumkanus — peaknus matpuunoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII
Habop — KapHoOTHIL. [IUMIOUIHBIN M TalUIOUAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMaTtuabl. Lluronornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAJIbHOT'O PAa3BUTHUSI OPTaHU3MOB.

Henenne kimetkn — Muto3. Cragum murosa. IIpoueccsl, nmpoucxonsuiue Ha pa3HbIX CTAIAUSIX MHUTO3a.
buonornueckuii CMbICIT MUTO3A.

[IporpamMmmupyemast ruOesb KIETKH — alonTo3.

@opMBbl pa3MHOXKEHHSI OPTaHU3MOB: OECIOJIOe M MOJIOBOE. Buapl Oecrnoioro pasMHOMKEHUS: JIEIeHUE
HAJBOE, TMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE DPAa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €70 3HAYEHUE IS CEJIEKIIMH.

[TosoBOE pa3MHOKEHNUE, €70 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun meiio3a. Ilpoueccsl, npoucxomsume Ha ctaausx Menosa. [loBegeHue xpomocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca U 3HaY€HUE MeEH03a.

["amerorenes — npoiiecc 00pa3oBaHuUs IMOJIOBBIX KJIETOK y JKUBOTHBIX. [10JI0BBIE XKene3bl: CEMEHHUKH U

suyHuKU. OOpa3oBaHME M pPa3BUTHE IIOJOBBIX KIETOK — TramMeT (CIepMaTo30ui, SUIEKIeTKa) —
criepmaroreHe3 1 oBorenes. OcoOEHHOCTH CTPOEHHUS SHIEKIETOK U CepMaTo30u10B. OIUI00TBOPEHNE.
ITapTenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOTEHE3). OMOpHMOHAIbHOE pa3BUTHE (AMOpHOTeHe3). Tambl

SMOpPUOHAIBHOTO pa3BUTHSA y IO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHHE, TacTPYJSLUs, OpraHOTeHe3.

[ToctamOpHroHanpHOE  pa3BUTHE. THUMNBI HOCTIMOPHOHAJIBHOIO  Pa3BUTHUA:  MpsIMOE,  HENpsiMoe

(muunHOYHOE). BriusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CHIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE

YpOACTBA.

PocT u pa3Butue pacteHuil. OHTOreHe3 BETKOBOTO paCTEHUs: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpauuu:

Tabmuuel u cxembl: «POpMBI Pa3MHOKEHUS OPraHU3MOBY, «JIBOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX

pacteHuil», «BereraTuBHOEe pa3sMHOXKEHUE pacTeHM», «JleneHune kierku Oakrepuit»y, «CTpoeHue

MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Knetounslid nmkm», «Pemmmkauus JIHK», «Mwuto3y,

«Meiio3», «lIpsmoe wu HemnpsMmoe paszBuTHe», «l'ameToreHe3 y MIICKONMTAONIMX M YEIOBEKaY,

«OCHOBHBIE CTaINM OHTOTEHE3AN.

ObopynoBaHue: MHUKPOCKOI, MHUKpomnpemnapatsl «CrepMaTo30Mibl MIIEKOIUTAIOMEroy, <«SlinekaeTka

Miekonurampmero», «KapuokuHes B KJIeTKax KOpelIKa JIyKa», MarHuTHas MOJeNb-anIInKaus

«Jlenenue xknetkny», monens JJHK, Mmoxens meTadazHnoit XxpoMOCOMBEI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopatopnas pabota Ne 3. «HalGmroneHne MHTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha TOTOBBIX

MUKpOTMpenaparax».

Jlabopartopnast pabota Ne 4. «3ydeHue CTpOSHHUS MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacsiencTBeHHOCTH 1 H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaun reHeTUKU. VcTopusi pa3BUTUS TEHETHKH. PONb IMTONOTMM M SMOPHOIOTHU B

CTaHOBJICHMM T'€HETUKH. BKiaj poccHHCKMX M 3apyOeKHBIX YUYEHBIX B Pa3BUTUE TeHETHKH. MeTozbl
6



[Tpunoxenue 1 k OOIT COO

TeHETUKH  (THOPUIOJIOTUYECKHH, I[MTOTCHETHYECKUH, MOJIEKYIsIpHO-TeHeTHYecknii). (OCHOBHBIE
T€HETUYECKUE NOHATHUS. | 'eHeTHuuecKkas: CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.
3aKOHOMEPHOCTH HACJEIOBaHUS TPHU3HAKOB, YycTaHoBieHHble [. Mengenem. MonoruGpugHoe
CKpeuIrBaHue. 3aKOH eJMHO00pa3us THOPUAOB MEPBOro MOKoJIeHHs. [IpaBuiio JOMUHHMpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HENMOJIHOE JOMUHUPOBAHHUE.
JlurubpuaHoe ckpeuiyBaHue. 3aKOH HE3aBUCHMOTO HaclieZJoBaHMsI Mpu3HakoB. lluroreneruueckue
OCHOBBI ~ JUTHOPUIHOTO  CKpEUIMBaHUSA.  AHalmu3upymolmee  ckpemuBaHue.  Mcmonb3oBaHue
aQHAJIM3UPYIOIIErO CKPEIIUBaHU /7S ONIPEIETICHHSI TEHOTHUIIA OCOOM.
CuerieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo CUEIUIGHHOMY HAcleAOBAaHUIO TE€HOB.
Hapyuienue cuernieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.
XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | eHETHUECKHE KapThl.
I'eneruka nosia. XpoMOCOMHOE OIpEAEIeHHUE 0s1a. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOoramMerHele
U reTeporameTHsle opranusmMel. HacienoBanue npu3HaKoOB, CLEIUIEHHBIX C ITOJIOM.
N3menunBoCcTh. Buabsl W3MEHUMBOCTH: HEHACJIEACTBEHHAss M HacleACTBEeHHas. Ponb cpeasl B
HEHACJIeICTBEHHON U3MEHYMBOCTH. XapakTepucTuka MOTU(UKAITHIOHHON U3MEHYUBOCTH.
BaprnannoHHBIM psin M BapuanuoHHas Kpuasd. Hopma peakuum npusHaka. KosmuecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U X HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.
HacnenctBennasi, wiM TEeHOTHUIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHasT WM3MEHYMBOCTb. Melo3
MOJIOBOM  MpOIleCC — OCHOBAa KOMOWHATHBHOM W3MEHYMBOCTH. MyTanioHHasT HW3MEHYHBOCTD.
Knaccupukanuss myranwii: TeHHbIE, XPOMOCOMHBIC, TE€HOMHBIC. YacToTa W TNPHUYUHBI MYTAIHH.
Myrtarennsle ¢akTopbl. 3aKOH TOMOJOTHYECKHX psJI0OB B HacleACTBeHHOW u3MmeHuumBoctd H. U.
Basuiosa.
BHesiepHast Hac1€1CTBEHHOCTh U H3MEHYUBOCTbD.
I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJ/IbI T€HETUKU YEJIOBEKA: I€HEAJIOTMYECKUH,
ONMM3HEIOBbIM, LUTOrCHETUYECKUH, OMOXMMHUUYECKUH, MOJeKyIsIpHO-reHeTnueckuil. CoBpeMeHHOe
OIIpEIEIICHUE TE€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C IIOMOIIBIO
[111P-ananmu3a. HacnencTBenHble 3a001€BaHMS YelIOBEKa: TeHHBIC 0O0JIE3HU, OOJIE3HU ¢ HACICACTBEHHOM
MIPEIPacloIOkKEHHOCTbI0, XPOMOCOMHbIE Oosie3HH. ComaThyeckue M TeHEepaTUBHBIE MYTallUH.
CrBonoBble KieTkH. [IpuHIMIBI 370pOBOro o0pas3a >KU3HM, TUATHOCTUKH, NPOQHIAKTUKU U JICUEHUS
reHeTHYecKux Oone3Hell. Menuko-reHeTH4eckoe KOHCYJIbTUPOBaHHEe. 3HAUCHHE METUIIMHCKON TeHEeTHKU
B [IPEIOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHNI YETIOBEKa.
JdemoHcTpauuu:
[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepuxos, H. B. Tumodees-Pecosckuii, H. 1.
Basuiios.
Tabmuuel u cxembl: «MOHOTHOPUAHOE CKPELUIMBAHME M €ro IUTOreHeTHYecKass OCHOBa», «3aKOH
pacileryieHdsT M ero IUTOreHeTH4YecKas OCHOBa», <«3aKOH YHCTOTBHI ramer», «JlurubpunHoe
cKpentuBanuey, «lluTomorndeckrne OCHOBBI TUTHOPHUIHOTO CKpeIuBaHusD», «Meio3y, «B3aumopaeiicTeue
QJIJIENIBHBIX TE€HOB», «l'eHeTHYeckue KapThl pacTEHUM, XUBOTHBIX M YEJIOBEKa», «l'eéHeTuka mosan,
«3aKOHOMEPHOCTH HAacJIEJOBaHMsl, CLEIUIEHHOIO C TOoJ0oM», «KapuoTUmbl 4YenoBeKa M KMBOTHBIX»,
«Bunpr usmeHunBocTH», «MoauduKalmoHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakTopay,
«['eneruka rpynn KpoBu», «MyTalOHHAs ©3MEHYUBOCTHY.
Ob6opynoBanue: Moaenu-anminkauu «MoHOTHOpUIHOE CKpeluBaHue», «HemnomHoe JTOMUHUPOBAHUEY,
«lurubpunnoe ckpemmBanuey, «llepekpécT XpoMocoM», MUKPOCKOIT U MUKporpenapat «Jpo3oduna»
(Hopma, MyTanuu (OpMbI KPLIIBEB M OKPACKHU Tela), repOapuii «I"opox moceBHOM».
JlaGopaTopHble U pPaKTHYeCKUEe PadoThI:
JlaGopatopHnas pabora Ne 5. «M3y4yeHue pe3ynbTaTOB MOHOTHOPUHOTO U TUTUOPUIAHOTO CKPEIIMBAHUS Y
Ipo30(UIIBl Ha TOTOBBIX MUKpPOIpEnapaTax.
Jlaboparopnast pabGora Ne 6. «M3yueHne MOAMPUKAIMOHHOW HW3MEHYMBOCTH, ITOCTPOEHHUE
7
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BapHAIlMOHHOIO PAJIa U BApUALMOHHOU KPUBOM.

Jlaboparopnas pabota Ne 7. «AHanu3 mytauuil y Apo30¢Guiibl Ha TOTOBBIX MUKpOIIpEnapaTax».
[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuusi Kak Hayka U IPOIECC. 3apoxkAeHUE celeKiuu U gomectukanus. Yuenue H. M. BaBuiosa o
LEHTPax MPOUCXOKACHUA U MHOTOOOpa3usl KyJIbTypHbIX pacTeHHH. LIeHTphl MpOUCX0XKICHUS JOMAITHUX
XKUBOTHBIX. COpT, IOpPOJIa, LITAMM.

CoBpeMeHHbIE METOJbl CENeKIUH. MaccoBbIi M WHAMBHIYAIbHBI OTOOPHI B CEJEKIHMH PACTEHUH U
KHUBOTHBIX. OneHKa 3KcTepbepa. bIM3KopoacTBEHHOE CKpeulMBaHUE — WHOpUAWHT. YucTtas JHHUS.
CkpemBanue 4ucThix JuHHi. ['erepo3uc, mnu rubpuanas cuia. HepoiacTBeHHOe CKpellMBaHUE —
ayropununr. OtmanénHas ruOpuausanus U e€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 M TOJy4YeHHUE
MOJIMILIONOB. JIOCTHKEHUSI CEIEKIIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kak orpacip MpoW3BOACTBA. ['eHHas MH)KEHEpHUs. DTalbl CO3/1aHUs PEKOMOMHAHTHOM
JIHK u tpancrennsix opranu3zMoB. Kierounas nnxxenepus. Kierounsle KyabTypbl. MUKPOKIOHAJIbHOE
pa3MHOXKeHUEe pacTeHuil. KioHupoBaHHe BBICOKONPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okonornyeckue u sruaeckue npodneMsr. 'MO — reHeTHuecKl MOAU(UITUPOBAHHbBIE OPTaHNU3MBI.
JlemoHcTpamuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. 1IBaHOB.

TaOmumpl um cxembl: Kapta «LIeHTpbl NPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpHBIX pPacTEHUI»,
«[Topompl moOMamIHUX >KUBOTHBIX», «CoOpTa KyJIbTYPHBIX pacTeHuit», «OTnanéHHas THOpHIN3AIUs,
«Pabotel akagemuka M. ®. MBanoBay, «[lomummonnusy», «OO0beKThl OHOTEXHOJOTHH», «KieTouHble
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

ObopynoBanue: MyJSDKH TUIOAOB M KOPHEIUIONOB JUKUX (OPM M KYJIBTYPHBIX COPTOB pACTCHHH,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHXKEHUS CEJeKIMH PACTEHHH M UBOTHBIX (Ha CEJIEKLIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1a00OpaTOPHUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06p33OBaTeJIbH0ﬁ nmporpaMmmasl

Kon [IpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MPOTPaMMBI CPEAHETO 00111eT0 00pa30BaAHMS
pe3ynbTara
1 CdopmMupoBaHHOCTh 3HAHUII O MECT€ M POJM OMOJOTMM B CHUCTEME HAyYHOTO

3HAaHHS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTUHBI MHpa U HAy4HOIO MUPOBO33PEHHs; O BKIIALE POCCUHCKUX U
3apyOeKHBIX Yy4YEeHbIX- OHOJOrOoB B pa3BUTHE OWONOTHH; (YHKIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA IS PELICHUS )KU3HEHHBIX 3a1a4

2 VYmenue pacKpeIBaTh COJIepIKaHUe OHOJIOTHYECKUX TEPMHHOB H
MOHSATUN: JKW3Hb, KJIETKa, OpraHu3M; metadonmu3M (OOMEH BEIIECTB U
MpeBpallleHre YHEPTUH), TOMEOCcTa3 (CaMOpEryJsIus), YPOBHEBAsT OpPTaHU3AIIHS
JKUBBIX CHCTEM, CAaMOBOCIPOM3BEICHUE (PENpPOAYKIIHS), HACIEICTBEHHOCTD,
W3MEHYUBOCTb, POCT M pa3BUTHE

3 YMeHne wu3narath OHOJOTHYECKHE Teopud (KJIIETOYHAs, XPOMOCOMHas,
myTannoHHasi), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yuenus (o
IIEHTpaX MHOTO00pasusi W TMPOMCXOXKACHUS KYIbTypHbIX pactenmii H.U.

8
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BagunoBa), onpeaensTs rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMHM HAYYHOTO IO3HaHUS B Ouosiornu (HaOroneHue u
ONMCAHUE KUBBIX CUCTEM, MPOLECCOB U SBJICHUMN; OPraHU3ALMUSA U MPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHUE  TUIOTE3bl;  BBISIBICHUE
3aBUCHUMOCTH MEXKIY HCCIICIYeMbIMU BEIMYMHAMH, OOBSICHCHHE IOTYYCHHBIX
pEe3yNbTaTOB, WCIIOIb30BAHHBIX HAYYHBIX MOHSTHM, TEOPUA M 3aKOHOB; YMEHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB)

VYMeHHe BBIIENATh CYIIECTBCHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHH3MOB; 0COOEHHOCTH
nporieccoB oOMEHa BEIIECTB W NPEBpalleHHs]  DHEPrMU B KIETKE,
doTOoCHHTE3a, IUIACTUYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIJIOJOTBOPEHHS, Pa3MHOXKEHHSI, UHINBUIYAILHOTO Pa3BUTHUS
opranusma (OHTOTCHE3)

YMeHHe TPUMEHSTH TONy4YeHHBbIE 3HAHWUA IS OOBSCHEHHS OHMOIIOTUYECKUX
IIPOLIECCOB U SIBJICHMM, [UIsl IPUHATUS NPAKTUYECKUX PEIICHUH B ITOBCEIHEBHOU
KHU3HM B LENIX obecriedyeHus O€30MacCHOCTH CBOETrO 310POBbS M 3/10pPOBbS
OKPYXKAaIOIIMX JIIOJEH, COONIONEHUS HOPM TPaMOTHOTO TIOBEJCHHS B
OKPY>KaIoIIel MPUPOIHON cpene; MOHUMaHWE HEOOXOIMMOCTH HCIOIb30BAHUS
JOCTUKEHUI COBpEMEHHOW OMOJIOTMH W OMOTEXHOJOTHH AJii palOHaIbHOIO
IIPUPOIOIIOJIB30BAHUS

YMeHue peuiatb  3JICMCHTAPHBIC TI'CHCTHUYCCKUEC 3ada4d Ha  MOHO- H
I[I/IFI/I6pI/I)IHOC CKpCIIMBAaHNC, CHCIUICHHOC HACJICJOBAHUC, COCTABIIATH CXEMbI MOH
OFI/I6pI/II[HOl" O CKpCIIUBaHUuA JIs1 MPCACKA3AHUA HACICAOBAHUA TIPHU3HAKOB Y
OpTraHnu3MOB

YMeHue BBINONHATH JaO0OpAaTOpHbIE M MpPaKTUYECKHE padoThl, COOIIOIAThH
npaBuiia Ipu padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000pyI0BaHUEM

YMeHue KpUTHMYECKH OLIEHMBaTb UM  UHTEPIPETHPOBaTh  MH(GOpPMAIUIO
OMOJIOTUYECKOI0 COJAEPIKAHMSI, BKIIOYAIONIYIO IICEBJAOHAy4YHbIE 3HAHUS U3
pa3znuuHbIX UcToYHHKOB (CMMU, HayyHO-TIOMYJIsIpHBIE MaTepuabl); 3TUYECKUE
ACIEKTBI COBPEMEHHBIX UCCIIEIOBaHUM B OMOJOTMH, MEIUIUHE,
OMOTEXHOJIOTHUHI

10

YMeHue co3aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIeHUs, 000011as
OMoJOrMuecKyr0o HMHGOpPMAIMI0 M3 HECKOJbKUX HCTOYHUKOB, TPaMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmnapar OMoJI0THI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblii 2IIEMEHT COIEPIKAHNS
1 buonorus kak Hayka
11 buonorus — Hayka o xuBoi mpupoae. Ponp Guosnornu B hopMupoBaHUU
COBPEMEHHOW Hay4YHOH KapTHHBI MUpa. CucTeMa OHMOJIOrMYeCKHX HayK
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1.2

Metoapl TO3HAaHUS KUBOH TpUpOAbl (HAOMIOACHHME, HKCHEPUMEHT, OIHCaHHE,
U3MepeHue, Kiaccuukanus, MOAEIMPOBAHNE, CTATUCTUYECKAsh 00pabOTKa 1aHHBIX )

’KuBble cuCTEMBI B UX OopraHu3anus

2.1

Kupbie  cuctembl  (OMOCHCTEMBI) KaKk TMpeaIMeT  HW3y4eHHs  OHOJIOTHH.
CaoiicTBa OMOCUCTEM U UX pazHOOOpa3ue

2.2

YpoBHH Opranu3anuy OMOCUCTEM: MOJIEKYISIPHO-TEHETUUYECKUH, KJICTOUHBIH,
OpraHU3MEHHBIN, TIOMYJISIIIMOHHO-BHIOBOM, IKOCUCTEMHBIH, OMochepHbIit

XUMHYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUYECKUN COCTaB KJIIETKU. XUMHYECKHE 3JIEMEHTHI: MAaKpO3JIEMEHTHIL,
MHKPOIJIEMEHTHI. Boma wu wMuHepanbHbIE BELIECTBA. OyHKIMU BOILI U
MUHEPAJLHBIX BEIIECTB B KiIeTke. [loanepkanne ocCMOTHYECKOTO Oananca

3.2

benku. CoctaB u crpoeHue O€lKOB. AMUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHMMblE aMUHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH
CTPYKTYpbI OEJIKOBOW MOJIEKYINbI (IIEpBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAsS
CTpYKTypa). XUMHUECKHE CBOMCTBA OenmKkoB. bronornyeckne GyHKIUN OEIKOB.
®epMeHTHl — Ouonoruueckue karaiausatopbl. CTpoeHue (pepMeHTa: aKTUBHBIM LIEHTD,
cyoctparHas crenuduuHocts. Kodepmentsl. Butamuupel. Otiawuusi (hepMeHTOB OT
HEOpPraHUYECKUX KaTaJln3aToOpOB

3.3

VYraeBoasl: MOHOcaxapuisl (TIIOKO3a, pub03a H  J1€30KCUpH003a), JArcCaxXapHIbl
(caxapo3a, JakTOo3a) W  TONMCaxapuabl  (Kpaxmai, TJMKOreH, IEJIII0J03a).
Buonornveckue GyHKINU YTIIEBOIOB.

Jlununapl: TpUrIMUepubl, crepouisl, ¢ochomunuabl. I'mapodunbHo- rHIPOGOOHBIE
cBoiicTBa. buonornyeckue ¢ynkiuuu mgunuaos. CpaBHEHHE YIJIEBOJIOB, OENKOB U
JUTMHAI0B KaK HCTOYHUKOB YHEPTUU

3.4

Hyxneunnoseie xucnotsl: JJHK u PHK. Hykneotunbsl — MOHOMEpBI HYKJIEMHOBBIX
kuciot. Crpoenne u ¢pynkuuu JHK. Ctpoenne n ¢pynkuuun PHK. AT®: crpoenue u

byHKIMHA

3.5

[utonorus — Hayka o knetke. Knerounas reopus. MeTo1bl H3y4eHus KIETOK

3.6

Knerka kak nenoctHas xuBas cucreMa. OOIiye Npu3Haky KIETOK: 3aMKHYTasi HapyKHasi
MeMOpaHa, mosiekyisl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oenka

3.7

Tunbl KieTOK: »yKapuOTHUecKass M Hpokapuoruyeckas. OCOOEHHOCTH CTPOEHUs
npokapruoTuueckon kietku. Kierounas crenka Oakrepuii. CTpoeHHE dyKapHOTUYECKON
KJ1eTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CT€HKA, TJIMKOKAIUKC, UX (DYHKIUH.
[InazmaTnueckass MeMOpaHa, ee cBoiicTBa U (yHKUMHU. [{UTOorasma u ee OpraHOU[IBI.
OpHoMeMOpaHHbIE OpraHOWIBl KJIETKU: 3HAominazMatudeckas cets (OIIC), ammapar
lNonbmxu, nu3zocomsl. [1oayaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHIPUH, TJIACTH/IBI.
[TpoucxoxaeHne MUTOXOHAPUHN U TuTacTua. Bunbl turactun. HemeMOpaHHbIe OpraHOuIbI
KJIETKH: pUOOCOMBI, KJIETOYHBIM LEHTP, PECHUYKH, XI'YTUKH. DYHKIMH OpPraHoOHJIOB
KJIETKU. Britouenus

3.9

Snpo — perynsaTopHslii HeHTp kieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kapuoriazma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI

3.10

TpaHcrIOpPT BENIECTB B KIIETKE

10
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X(HSHCI[GHTCJIBHOCTB KIICTKH

4.1

OOmeHn BemiecTB, WiIM MeTabomu3M. AccuMmWIAnUs (TUIACTHUECKUH OOMEH) H
TUCCUMWIIALUSL  (QHEPreTUYEeCKUd OOMEH) — JIBeé CTOPOHBI €IMHOIO Ipolecca
Merabosm3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIA U rerepoTpodHbIi. Posb
(dbepMeHTOB B OOMEHE BEIICCTB M MTPEBPAICHUH SHEPTHH B KIIETKE

4.2

®otocunte3. CeeroBas W TemHOBas (aszbl (¢orocuHTe3a. Peaknum ¢oTocuHTE3A.
OddexktuBHOCT (QoTOCcHMHTE3a. 3HadYeHHe (OTOCHMHTE3a JUIsl JKM3HHM Ha 3emiie.
Bnusiaue yciioBuii cpeipl Ha (POTOCHHTE3 U CITOCOOBI TIOBBIIMIECHHS €r0 MPOAYKTHBHOCTH
Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYoIe OaKTepuu. 3HAUCHHEe XEMOCHHTEe3a JUIs )KM3HH Ha
3emiie

4.3

DHepreTnyeckuii OOMEH B  KJeTKe. PacimeruieHue BEIIeCTB, BBIICIICHUE U
aKKyMYyJIMDOBAHHME SHEPIrUM B KJIETKE. JTalbl 3Heprerudyeckoro obmena. I'nmukomnus.
bpoxkenne wu ero Buabl. KuciopomHoe OKHCIIEHHE, WM KJICTOYHOE JIbIXaHHE.
O PeKTUBHOCTD IHEPTETHUECKOT0 OOMEHa

4.4

Peakniun marpuyHoro cuHTe3a. ['eHermueckas wHpopmanus u JHK. Peammzanus
IFeHETHYECKOM WHGOpMalMu B KIETKE. [ eHEeTHYeCKM KOJA M €ro CBOWCTBA.
Tpanckpunius — wMarpuunbld cuHTe3 PHK. Tpancnmsaums — OwocuHTes  Oenka.
KomupoBanne  ammHOkucinoT. Pomb  pubocoMm B OmocuHTE3e Oenka

4.5

Hexnerounsie ¢opmbr xu3Hum — BHUpychl. Hcropusi oTtkpeitusa BupycoB  (J.U.
NBanoBckuii). OcOOEHHOCTH CTPOCHHS M KH3HEACATSILHOCTH BUPYCcOB. bakTepuodarm.
bosiesHn pacteHuid, JKMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIC BHpycamHu. Bupyc
ummyHonepunura yenoBeka (BUY) — Bo3Ooymurens CIIWa. IIpodumnakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHU

PasMHOkeHME 1 THAMBUAYAIBHOE PA3BUTHE OPraHU3MOB

5.1

KrneTounslil Uk, WM JKU3HEHHBIM 1ukn kiaetku. WHtepdaza u muto3. Ilpouecchl,
nporekaromue B uHTepdasze. Perumkaums — peakuust matpuyHoro cunresa JIHK.
Crtpoenue xpomocoM. XpOMOCOMHBIA HA0Op — KapUOTHIIL. JIUTUTOMAHBIA U TarIONIHBINA
XpOMOCOMHBIE HaOopbl. Xpomatuibl. lLluTomornyeckue OCHOBBI Pa3MHOXKEHHS H
VHJIMBHUIYaJIHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenue xnerkn — muto3. Cragum mutosa. IIponeccsl, mpoucxonsiiye Ha pa3HbIX
CTaAUsAX MUTO3a. bUOIIOrMYeCKU CMBICII MUTO3a

5.2

@®opmBl  pa3sMHOKEHHUsI OpraHU3MOB: Oecronoe U TojoBoe. Buael OGecnosoro
pasMHOXEHHUs:  JIeJIeHWE HaJABOE€, IIOYKOBAHHWE OJHO- M  MHOTOKJIETOYHBIX,
CopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KJIOHUpPOBaHUE
OpPraHU3MOB, €r0 3HaUeHHE IS CENEKIIUN

5.3

[TonoBoe pazMHOKEHUE, €T0 OTIANYUS OT OECIOJIOTO.
Meiio3. Craauun meiiosa. Ilpouecchl, npoucxonsdiue Ha cragusx meinosza. [loBegenue
xpoMocoMm B Mmeito3e. Kpoccunrosep. buonornueckuii cMbICI U 3HaU€HHUE MEH03a

5.4

['ameTorenes — mporecc 00pa30BaHMS MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIE JKeIe3HI:
CEMCHHHUKN U ANYHUKHU. O6pa3013aH1/1e U Pa3sBUTUC IIOJIOBBIX KJIIETOK — TaMCT
(cmepmaro3oun, SUIEKIETKA) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHS
SUTEKIIETOK U criepMaTo3ou10oB. OmiogoTBopenue. [laprenoreHes

5.5

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). DMOPHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl  AMOPHOHATBHOTO Pa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: JpoOJeHue,

11
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racTpyssus, OpraHOTeHe3. [TocTambpuoHanbHOE pa3BUTHE. Tunsl
MOCTAIMOPUOHAIBHOTO PAa3BUTHUA: NIPSIMOE, HenpsiMoe (IMunHOuYHOe). BriusHue cpeapl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKICHHbBIC YPOICTBA.

Poct u pasButue pacreHuil. OHTOreHE3 LBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH,
CTa/IUuU Pa3BUTUS

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPraHu3MOB

6.1

[Ipenmer u 3amaum renetuku. Mcropus pa3BuTHs TeHEeTUKH. Bkian poccuiickux u
3apyOeKHBIX YYEHBIX B Pa3BUTHE T'€HETUKU. MeTo/bl TeHeTUKH (TMOPHI0IOTUYECKUH,
LUTOT€HETHYECKUM, MOJIEKYJISIPHO- TeHeTHYecKUii). OCHOBHbBIE T€HETUYECKHE TOHSATHSI.
I'eneTnyeckasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpeLIMBaHUI

6.2

3aKOHOMEPHOCTH  HACJIENOBaHUs IPU3HAKOB, YycCTaHOBJIeHHble [. Menaenem.
MounorubpuaHoe ckpeluBaHue. 3akoH eAUHO00pa3us TMOpPUAO0B MEPBOr0 MOKOJIEHUS.
[IpaBmiio noMuHMpOBaHUS. 3aKOH paclleIUIeHUs IpU3HaKoB. ['MmoTe3a 4ucToThl ramMer.
[TosiHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuiHOE CKpeIMBaHKe. 3aKOH He3aBUCHMOI'O HACJIeOBAHUS ITPU3HAKOB.
[{uToreHeTHUECKIE OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUSA. AHATU3UPYIOIIEEe
ckpemuBanue. Vcnonb30Banne aHATU3UPYIONIET0 CKPEIIUBAHMUS TS OTIPEICTICHIUS
TE€HOTHIIa 0co0Hn

6.3

Cuernnennoe HacJIeJOBaHHe MPU3HAKOB. PaGora T. Moprana mno
CIICTUICHHOMY HACJIEJIOBAHUIO TCHOB. HapylleHue CHEeIUICHHsT TeHOB B Pe3yJbTaTe
KpOCCHHTOBepa. XpOMOCOMHAs TEOPHsI HACICICTBEHHOCTH. | eHEeTHYECKUE KapThI.
I'enernka mona. XpoMOCOMHOE OMPEICIICHHE 1MOa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHBIC U reTeporaMeTHbIC OpraHu3Mbl. HacnieoBanne mpu3HAKOB, CIICTIIICHHBIX
C TIOJIOM

6.4

M3MeHUYnBOCTb. Bunpr N3MCHYHBOCTH: HCHACJICACTBCHHAasA H
HacjieACTBeHHas. Poib Cpeabl B HEHACJIEICTBEHHON W3MEHYHBOCTH. XapaKTepI/ICTI/IKa
MOHH(I)HK&HHOHHOﬁ U3MCHYHMBOCTH. BapI/IaI_[I/IOHHHﬁ pdaa U BapuallMOHHAA KpHBas.
HopMa pCakuu TIIpHU3HAKaA. KonnuecTBeHHBIC 1 KAUE€CTBCHHBIC IPpHU3HAKU U UX HOpMaA
pCaKknuu. CBoiicTBa MO,Z[HCI)HK&HHOHHOP’I HN3MCHYHUBOCTHU

6.5

Hacnencreennas, WIM  TEHOTUIINYECcKas, W3MEHUYUBOCTb. Komb6unaruBHas
M3MEHYMBOCTh. Meilo3 M 1mosioBoi mporiecc — OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH.
MyranuoHHass W3MeH4YMBOCTh. Kiaccudukanus MyTalnui: TE€HHbIE XPOMOCOMHBIE,
reHomMHble. Yacrora ¥ OpUYMHBL MyTanuil. MyrtareHHsle  ¢GakTopbl. 3aKOH
TOMOJIOTMUYECKUX PSAJIOB B HacjeAcTBeHHOM n3menunsocty H.M. BaBunosa

6.6

I'enernka yenmoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/BI I'€HETHKM YEJIOBEKa:
TeHEATOTUYECKUN, OJM3HEIIOBBIM, ITUTOTCHETHYECKHU, OMOXUMHYECKUH, MOJICKYJISIPHO-
TE€HETUYECKUH. CoBpeMeHHOE omnpeneseHne T€HOTHUNA! ITOJITHOTEHOMHOE
CEKBEHUPOBAHWE, TE€HOTUIIMPOBaHWE, B TOM uyuciae c¢ nomompro [II[P-ananusa.
HacnencrBenHnbie 3a0051eBaHus YellOBEKa: TeHHbIE 00JIe3HHU, OOJIE3HU ¢ HACIEICTBEHHOM
MPEIPACIOI0KEHHOCTBIO, XpPOMOCOMHBIE Oose3Hn. CoMaTHYeCKHe M TIeHepaTHBHBIC
mytaiuu. [IpuHiunel 310poBoro oOpasa KHM3HHM, JWATHOCTUKH, NPOMUIAKTUKH U
JeyeHusl TeHeTHdeckux OonezHedl. MeaMko-reHeTHYeckoe  KOHCYJIbTUPOBAHHE.
3HaueHUE MEIULUHCKON TIEHETHMKHM B MPEAOTBPAIEHUU M JIEYEHHH T'€HETHYECKUX
3a00JIeBaHUH YeIoBeKa

Cenekiust opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

12
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7.1

Cenexkuus Kak HayKa U MpoILecC. 3apokKIACHUE CEIEKIUH U foMecTukanusa. Yuenue H.A.

BaBuioBa 0 I1eHTpax NPOUCXOXKIEHUS M MHOTr000pas3us KyJIbTYPHBIX PACTEHUU.
LleHTpbl MPOUCXOXKIEHUS JTOMAIIHUX >KUBOTHBIX. COPT, MOpoAa, ITaAMM

13
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7.2 CoBpeMeHHBIE METO/IbI CEJICKINK. MacCOBBI M WHANBUIYAIBHBIH OTOOPHI B CENIEKIINH
pacTeHud W KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOPOJCTBEHHOE CKpEIIUBAHUE —
uHOpuauHT. Ynctas nmunus. CKpenmBaHue YUCTHIX JTUHUE. ['eTepo3uc, win ruGpuaHas
cuna. HepoacTeenHnoe ckpenuBanue — ayropunuur. OTaaneHHas THOpUAN3aus U ee
ycriexu. HWCKYyCCTBEHHBIM MyTareHe3 M IMOJy4YeHHE MOJMIUIOUI0B. JlocThxeHus
CEJIEKIIUU PACTECHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

7.3 buorexHonorus kak oTpacib MPOU3BOJACTBA. ['eHHass WMHXKEHepus. JTarbl CO3JAaHUA
pekomOunantHo JIHK w TpancreHHplx opranu3moB. KierouHass WHXEHEpUS.
Krnerounsie KynbTypbl. MHKpOKIOHAIBbHOE pa3MHOXKeHUE pacTeHuil. KimonupoBanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SICTBEHHBIX OPraHu3MOB. OJKOJOTHYECKHE U
strudeckue nmpobseMsl. MO — renerndecku MOAUGUITUIPOBAHHBIE OPTraHU3MBI

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BNOJIOT HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3yJabTaTOB OCBOCHUS npeamera «bHONOrus» BbIIACIEHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HaHHE OO0YYaroIIMMMCS  POCCHUMCKOW  IpaykJaHCKOU
UJCHTUYHOCTU

o TOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH M  CaMOOIIPEIEICHHUIO;
HaJIMYue MOTHBAIMM K OOy4YeHHIO OHOJIOTHH; LIEJCHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAJULUNA pa3BUTHA
OMOJIOTHUYECKOTO 3HAHUS; TOTOBHOCTh M CHOCOOHOCTH OOYYaIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATEIIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IIPUCYIIUMH  CHCTEME
OMOJOrMYecKoro 00pa30BaHUs; HAIUYHME SKOJOTHYECKOr0 IPABOCO3HAHMS, CIIOCOOHOCTHU
CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS Mpeamera «buonorus» JOCTUTAIOTCS B €AUHCTBE
y4eOHOIl M BOCIUTATEIbHON NEATETBHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKMMH U JYXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMHU, IPUHSTHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEJIEHHMS M CIOCOOCTBYIOT IpPOLECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH MO3UILUU JMYHOCTH, MATPUOTU3MA,
YBa)XXECHHs K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TpyJa M CTapLIEMy IOKOJIEHHIO, B3aUMHOIO
YBa)XEHUsI, OEpeKHOro  OTHOIIEHHWA K  KYyJAbTYpHOMY  HAacCleIUI0 U TPaAULUAM
MHOI'OHAlIMOHAJIBHOTO Hapoaa Poccuiickon Penepannu, NpUpoIe U OKPYKaIOIIEH CPee .

JInuHOCTHBIE Pe3yIbTaThl OCBOECHHUS yueOHOro npeamera «bronorusy JoMKHbI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTallud, TIO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOro oOIecTBa,
paclIMpeHHe >KU3HEHHOTO OIbITa M ONbITa AESTENbHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1. I'paxkaaHcKOro BOCIUTAHUSA:

. c(OpPMUPOBAHHOCTh TPAXJAHCKON MO3UIUU OOydarolerocss Kak akTHUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 O0IIEeCTBA;

. OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX MpaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA U
IIPABOIOPSJIKA;

14
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. TOTOBHOCTb K COBMECTHON TBOPYECKOW NEATEIBHOCTH MPHU CO3JIaHUU y4EOHBIX
MPOEKTOB, PEIICHWH YYEeOHBIX W IIO3HABATEIBbHBIX 3aJ1a4, BBITIOJHEHUH OHOJOTUYECKIX
JKCIIEPUMEHTOB;

J CHOCOOHOCTh ONPEIENATh COOCTBEHHYIO MO3ULUIO IO OTHOLICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSACHATH €€;
. YMEHUE YYHUTHIBATh B CBOMX JEHCTBHUAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O

B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSIMH, KyJbTYPHBIMU IIEHHOCTSMH U COITHATIBHBIM
MTOJIOKCHUEM;

. TOTOBHOCTH K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBHITIOJHEHHS YICOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/a4, YBAXKUTEIbHOE OTHOILICHHE K MHEHHIO
OTIIIOHEHTOB MPHU 00CYXACHUHU CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COACPIKAHNUS,

. TFOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH.

2. TIaTpuOTHYECKOTO0 BOCTIMTAHMS:

. c(OPMUPOBAHHOCTH POCCHICKOM IPaXKTAHCKOW UICHTUYHOCTH,

. MaTpPUOTHU3MA, YBAKEHUA K CBOEMY HApPOAY, YYBCTBA OTBETCTBEHHOCTU NEPEN]

Ponunoii, ropaoctu 3a cBOit Kpaid, cBOr0 PosinHy, CBOIl SI3bIK M KYJIBTYpPY, MPOILIOE U HACTOSIIIIEEe
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

. [IEHHOCTHOE OTHOIIECHUE K NPUPOAHOMY HACICAUI0 M MaMSTHUKAM TPHUPOIBI;
noctkeHussM Poccun B Hayke, MCKYCCTBE, CIIOpTE, TEXHOJOTHSX, TPYyAE; — CIOCOOHOCTH
OIICHUBATh BKJIAJl POCCHUUCKHX Y4Y€HBIX B CTAHOBJICHHE U pa3BUTUE OWOJIOTUHU, MMOHUMAaHUE
3HAYCHHUsI OWOJIOTMM B TO3HAHWUU 3aKOHOB IPHUPObI, B JKHU3HHU YEJIOBEKA M COBPEMEHHOI'O
00I11eCTBA;

° uaenHas yoexxIE€HHOCTh, TOTOBHOCTh K CiyKeHHi0 OTe4ecTBy M €ro 3aIluTe,
OTBETCTBEHHOCTH 32 €r0 CyAbOYy.

3. JlyXxOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HAPOAA;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHUS;
CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE

pELIeHUs, OpPUEHTUPYACh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HaHHE JTMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

° OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3[JaHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOMN XMU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccun.

4. ICcTeTHYECKOro BOCIIUTAHUSA:

. ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETUKY ObITa,

. HAy4YHOTO M TEXHMYECKOTO0 TBOPYECTBA, CIOPTa, TpyAa, OOIIECTBEHHBIX
OTHOIIICHU;

. MMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS AKUBOU MPUPOJBI U €€ IEHHOCTH;

° FOTOBHOCTh K CaMOBBIPQXXEHHIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMIICHHE

MPOSIBIISATH Ka4ecTBa TBOPUECKOM JIMYHOCTH.

5. DuU3N4YecKOro BOCIIUTAHUSA:

. MOHUMAaHWE W peau3amus 370pOBOTO M 0€30MacHOro oOpasa Ku3HH (30pOBOE
nuTaHue, COOMI0ICHNEe TUTHEHUYECKUX MPABUI U HOPM, COATaHCHUPOBAHHBIA PEXKUM 3aHITUN U
OTJIbIXa, peryisipHas (pu3uveckas akTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY M IICUXUYECKOMY 3I0POBBIO;

. NOHMMAaHME IEHHOCTH MPAaBUJ UHAWBUIYAIHOTO U KOJJIEKTUBHOTO O€3011acHOTO
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HH JIHOJIEH;
J OCO3HAHHE TIOCIIEJCTBUI M HENpUSATHE BPEIHBIX MPHUBBIYEK (YNOTpeOIeHUs

QJIKOTOJIsI, HAPKOTHKOB, KypEHHSI).
6. TpynoBoro BocnuTaHus:
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. TOTOBHOCTb K TPYIy, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPYI0II00UE;

. FOTOBHOCTh K AKTHUBHOM JEATEIIBHOCTH TEXHOJIOIMYECKOM M COLMAIbHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHULIMMPOBATb,

. IUIAHUPOBATh U CAMOCTOSITENILHO BBIIOJIHSTH TaKyl0 JAESTEIbHOCTD;

J UHTEpEC K pPa3IMYHbIM chepaM TpoPecCHOHATHHON NeATeNIbHOCTH, YMEHUE

COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell npodeccuu © Peain30BBIBATH COOCTBEHHBIC
YKU3HEHHBIE I1JIaHbL;

J TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MIPOTKECHUH
BCEH )KU3HMU.

7. JKOJIOrH4eCKOro BOCIIMTAHMSA:

J 9KOJIOTMYECKH I1eJIecO00pa3sHOe OTHOIIECHHE K MPUPO/IE KaK UCTOYHUKY KHU3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBAHUS;

. NOBBIIIEHUE  YPOBHS  OKOJOTHYECKOM  KyJIbTYpbl: HIpUOOpEeTeHHEe  OmbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX ITOCIEJCTBUI ISl OKPYKAIOIIEH Cpe/bl;

J OCO3HaHUE TIJIOOAIFHOTO XapakTepa OJKOJIOTMYECKUX MpoldieM U MyTed Hux
peleHus;

J CIOCOOHOCTH HCIIOJIB30BaTh MPHOOpPETaeMble IPU U3YYCHUH OMOJIOTUN 3HAHHS U

YMEHHUSl IpU PpELIEHUH MpoOseM, CBSI3aHHBIX C PAlUOHAIBHBIM MPUPOAONOIb30BAHUEM
(cobOnrosenue MpaBWJI MOBENEHHUS B NPUPOAE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B
9KOCHUCTEMAX, OXpaHy BHJIOB, IKOCUCTEM, OHOChEpHI);

o AKTUBHOE HEINPUATHE IEHCTBUHM, NMPUHOCALIMX BPEI OKPYXKAIOIIEH IPHUPOIHOU
cpeie, yMEHHE  IPOrHO3UPOBaTh  HEOJAronpUATHBIE  SKOJIOTMYECKHE  IOCIEJCTBUSA
IIPEANPUHUMAEMBIX ACHUCTBUN U IIPENOTBpALIaTh UX;

. HaJU4Me Pa3BUTOIO0 HKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJBTYPBHI,
OIbITa JEATEIBHOCTH 3KOJOTMYECKOW HAIpPaBIECHHOCTH, YMEHHMS PYKOBOACTBOBATbCA MMM B
IIO3HABATEJIbHONW, KOMMYHMKAaTMBHOW M COLMAJIbHOM IIPAKTHKE, TNOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTHYECKOM HAITPABIEHHOCTH.

8. LleHHOCTH HAY4YHOI0 MO3HAHMA:

. c(OpPMHUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTHUSA HAyKH M OOIIECTBEHHOM NpPAKTUKH, OCHOBAaHHOTO Ha JHajiore KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

. COBEPIICHCTBOBAHUE S3BIKOBOM M YMUTATEJIBCKOM KYJIbTYpbl KakK CpEICTBa
B3aUMOJCUCTBUSA MEXIY JIObMU U II03HAHUS MUDA;
. NOHMMaHue crneunpukn OUOJOTMM KaK HayKd, OCO3HaHMe €€ poiu B

(bOpMHUPOBAHUH PAIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3[JaHUU IE€JIOCTHOTO MPEACTaBICHUS
00 OKpyXKarIllleM MHpE Kak O €IWHCTBE MPHUPOABI, YEIOBEKa M OOIIeCTBa, B TMO3HAHUU
MPUPOTHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOIJIeM COXpaHEHHUS MPUPOTHOTO PaBHOBECHS,

. yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHMH JJii COBPEMEHHOM IMBUJIM3AIIUU:
oOecrneueHrss HOBOTO YPOBHS Pa3BUTHs MEIUIIMHBI; CO3/IaHUS MEPCIEKTUBHBIX OMOTEXHOIOTHIA,
CIOCOOHBIX PeIaTh PECypCHBbIC MPOOIEMBI pa3BUTHS YEIOBEUECTBA; MOUCKA MyTEH BBHIXO/A U3
I00ANBHBIX JKOJOTHYECKUX MpoOJieM M oOecredeHus Mepexoja K YCTOWYMBOMY Pa3BHTHIO,
parMoOHATPHOMY MCIIOJIB30BAHUIO TIPUPOIHBIX PECYPCOB M (HOPMHUPOBAHHUIO HOBBIX CTaHJIAPTOB
JKU3HU,

. 3aMHTEPECOBAHHOCTH B TIONyUYEHUU OMOJIIOTUYECKUX 3HAHUU B LIETSAX MOBBIIICHHS
o01el KylnbTyphl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH KaK COCTaBHOM YacTH (PYHKITMOHAITHHON
TPaMOTHOCTH O0yUaronmxcs, (GopMUpyeMOil Mpu N3yudeHUr OHOJIOTHH;

. IIOHUMaHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, COCOOHOCTh HCIIOIh30BaTh MOTy4aeMble 3HAHUS /ISl aHAllM3a U OOBSICHEHHUS SIBJICHUN
OKPY’KAIOIIET0 MHUpa M TMPOUCXOIANIMX B HEM HM3MEHEHUN;, yMEHHE JeJaTh O0OOCHOBAHHBIC
3aKJTIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB W HUMEIOMIMXCSA MAHHBIX C IENbI0 TMOJY4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;
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J CIIOCOOHOCTh  CaMOCTOSITENIBHO ~HCIIOJIb30BAaTh OHMOJIOTHUECKHE 3HAHUS UL
pereHus mpoodieM B pealibHbIX KU3HEHHBIX CHTYallUsX;

o OCO3HAHHME LIEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATH
HPOEKTHYIO M UCCIIEIOBATENILCKYIO IEATEIbHOCTh HHUBHYAILHO U B TPYIIIIE;

J TOTOBHOCTH M CIIOCOOHOCTH K  HENPEPbIBHOMY  OOpa3oBaHUIO |
camMo00pa30BaHMI0, K aKTHBHOMY ITOJIYY€HUIO HOBBIX 3HAaHUI MO OWMOJOTHMHM B COOTBETCTBUU C
KU3HEHHBIMH OTPEOHOCTSIMH.

B nmpouecce AOCTHKEHHsSI JMYHOCTHBIX PpE3YJbTaTOB OCBOCHHUS OOYYaIOUIMMHUCS
OporpaMMbl  cpegHero  o0mero oOpa3oBaHHs y  OOyYarOIIMXCS  COBEPIICHCTBYETCS
IMOYUOHANbHBLL UHMENIeKM , TIPETIOoNATalonil c(hOPMUPOBAHHOCTS!

o CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJIETh HAINPaBICHHUS pPA3BUTHS COOCTBEHHOH SMOLMOHAIBHON cgepbl, ObITH
YBEpPEHHBIM B cebe;

J camope2yiuposanuys,  BKIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEICHUE, CIIOCOOHOCTh aJAlTHPOBATHCA K HSMOLMOHAIBHBIM
U3MEHEHHSIM U MTPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;;

° BHYMpeHHel Momueéayuu, BKIIOYAIOMECH CTpeMJICHHE K JOCTHIKEHUIO IEIH U
ycrexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/Isl U3 CBOMX BO3MOXKHOCTEH;
° omnamuy, BKIIOYAIOIIEH CIOCOOHOCTh, MOHMMATHL 3MOILMOHAIBLHOE COCTOSHHE

JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHHMH KOMMYHHUKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

J COYUANbHBIX HABLIKOG, BKIIIOYAIOIIUX CIOCOOHOCTH BHICTPAaUBAaTh OTHOLIEHMS C
JIPYTUMH JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3peliaTth KOH(IUKTHL.

METANPEAMETHBLIE PE3YJIbTATHBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUs ydeOHOro mpeamera «buonorusy exarouarom:
3HaUMMBbIC JUII  (OPMHUPOBAHUS MHPO- BO33PCHUS OOYYAIOIIMXCS MEKIUCIUTUTMHAPHBIC
(MeXMmpeIMeTHbIE) OOIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
U creruuKy METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUS,
SBIIEHUE, TPOIECC, CHCTeMa, HAay4HbIi (haKkT, MPUHIUM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHs, HCCIeoBaHUE, HAOIIOJIEHWe, W3MEpEHHe, JKCIEPUMEHT U [Ip.); YHUBEPCAIbHBIC
yueOHbIe JecTBUs (MO3HAaBaTeIbHbIe, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAaMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OO0YJarolIuXcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCIUIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAJIbHbIE Yy4deOHBIE JEUCTBUS B TIO3HABATEIHHOU U
COIIMAIbHOM MPAKTHKE.

MeramnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPaMMbl CPEHEro 001Iero oopa3oBaHUs
JIOJIKHBI OTpaXaTh:

OBJjajieHHe YHUBEPCAIbHBIMU YUeOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMMU:

1) 6a3oBble JIOrHYecKHe JeiicCTBUS:

. CaMOCTOSITENNLHO (hOPMYITHPOBATh U aKTyaIM3UPOBATh MPOOIIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;

o UCIIOJIb30BaTh IPH OCBOCHUW 3HAHUN TTPHEMBI JIOTHIECKOTO

° MBINIUICHUS (aHaJdW3a, CHUHTE3a, CpaBHEHHUs, Kiaccuukamuu, 0000IIeHMS),

pacKphIBaTh CMBICT OMOJIOTUYECKUX TMOHATUH (BBLACHATH HUX XapaKTEpHble NPU3HAKH,
YCTaHaBIIMBATh CBSA3H C APYTUMHU MOHITHIMH);

L onpeaAciIsATb OCIIU  ACATCIBHOCTH, 3ajJaBasd IMapaMCeTpbl W KPUTCPHU HUX
AOCTHUIKCHUS, COOTHOCUTD PC3YJIbTATHI ACATCIIBHOCTU C ITOCTABJICHHBIMU LICIISIMU
L4 HCIIOJB30BaTh OHMOJOTHYECKHE ITOHSTHUS JJI 0OBSICHEHHS (I)aKTOB U SBJICHUMN

KHUBOU MPUPOJIBI;
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. CTPOUTH JIOTHYECKHUE PACCYKACHUs (MHIAYKTUBHBIC, €AYKTUHbIE, IO aHAJIOTUN),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/IbI U 3AKJIIOUYECHUS;

. IIPUMEHATh CXEMHO-MOJEIIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3¢H U OTHOIIEHUI B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TAKKE MPOTHBOPEUHNA PA3HOTO
pOJia, BHISIBIICHHBIX B PA3JIMYHBIX MHPOPMAILIMOHHBIX UCTOYHHUKAX;

° paspabaTheiBaTh IJIaH PEIICHHs TPOOJIEMBI C YYETOM aHaIM3a HMMEIOITUXCS
MaTepUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

° BHOCUTb KOPPEKTHUBBI B JACSITEIBHOCTb, OLIEHWBATH COOTBETCTBHE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKHU MOCJIEICTBHI 1ESITEIIbHOCTH;

° KOOPJMHUPOBATH U BBINOIHATH pabOTy B YCIOBUSIX PEaJbHOTO, BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

° pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MTPoOJIeM;

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeHCTBHS:

° BIIQJICTh HABBIKAMHM y4e€OHO-HCCIIEIOBATEIHCKON U TPOEKTHOW JEATEIbHOCTH,

HaBbIKaMH paspCiCcHus HpO6J’I6M; O6J'I8.I[3TL CIIOCOOHOCTEIO u T'OTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITOHMCKY MCTOAOB PCHICHHUA NMPAKTUYCCKHUX 3aaa4y, IPUMCHCHHIO PA3JIMYHBIX
MCTOAOB IIO3HAHMA,

L4 HCIIOJIB30BaTh PA3JIMYHBIC BUJBI ACATCIBHOCTH IIO IMOJNYYCHHIO HOBOTO 3HAHUA,
€TI0 MHTCPIPCTALUH, Hpeo6pasoBaHm0 " IMPUMCHCHHIO B y‘~I€6HI)IX CUTyalluAax, B TOM 4YHCJIC IIpU
CO31aHHuHn y‘le6HbIX H COOUAJIbHBIX IIPOCKTOB;

J (dopMupoBaTh Hay4dHBI THUI MBINUICHUS, BIAJIeTh HAYYHOH TEPMHUHOJIOTHEH,
KIIIOYEBBIMU ITOHATHUAMU U METOAaMU,

J CTaBUTh © (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOMN
ACATCIIBHOCTH U JKU3HCHHBIX CUTYAlUAX

o BBIABIIATD IMPUYUHHO-CIICACTBCHHBIC CBA3HU u AKTYyaJIu3NpOBaTh 3aaa4y,

BBIJIBUTaTh THUIOTE3y €€ PEIICHHs, HaXOAUThb apryMEHThl Ul JOKa3aTellbCTBA CBOMX
YTBEPKJICHHM, 3aaBaTh NapaMeTPbl U KPUTEPUH PEILICHNUS;

° AHAJIM3UPOBATE IMOJYYCHHBIC B XOAC PCHICHUA 3aJadu PE3YyJIbTaThbl, KPUTHYCCKU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

. JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

. OCYIIECTBIISITh II€JICHAMPABICHHBIA IOUCK TMEpeHoca CPEeACTB M CHOCOOOB
JeHCcTBUSI B IPO(ECCUOHATIBHYIO CPENLY;

o YMETb TCPCHOCHUTL 3HAHHA B II03HABATCIBHYIO W IIPAKTHYCCKYIO o0OJacTu
JKU3HEACITENbHOCTH;

. YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

. BBIJIBUTaTh HOBBIE WJEH, MpEeJIaraTb OpPUTHMHAIbHBIE MOAXOAbl U PELICHUS;

CTaBUTb NPOOJIEMBI U 33JJauHl, JOITYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS;

3) neiicTBus Mo padore ¢ HHpOpMAaLHeEii:

. OpUEHTUPOBAThCA B PA3IMUHBIX HCTOYHMKAX HHPOpMaAIUU (TEKCTe y4eOHOro
nocoOusi, Hay4yHO-TIONYJIIPHOM JUTepaType, OMOJOTHYECKMX CIIOBapsAX M CIPaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MIHTepHeTe), aHamu3upoBaTh NHGOPMAIUIO Pa3IUYHbIX BUIOB
U GOpM MPEACTaBICHUS, KPUTUIECKH OLIEHUBATh €€ JJOCTOBEPHOCTh U HEITPOTHBOPEUUBOCTH;

o dbopMynUpoBaTh 3ampoChl U MPHUMEHSITHh Pa3IUYHBIE METOJbl MPU TIOUCKE U
oTbope Ouonornyeckor nHMopMaIuu, HeoOXO0AUMOM TS BRIMTOJTHEHHUST YI€OHBIX 3a/1a4;
o npHOOpeTaTh  OMBIT  HCIOJIB30BaHUS  WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX

TEXHOJIOTUH, COBEPLICHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIIOJIB30BaHMS Pa3IMYHBIX MOMCKOBBIX
CHCTEM;

J CaMOCTOSITEIbHO  BBIOWPATh ONITUMAITEHYIO dopMy  mpencTaBIeHHS
Ononormyeckoit nHpopMaImu (cXeMsl, rpaduKy, AUAarpaMMBbl, TAOJIHIIBI, PUCYHKH U JIp.);
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. MCIIOJIb30BaTh HAYUYHBIH SI3bIK B KAUECTBE CPe/ICTBA MPHU padoTe ¢ OMOIOTUYECKOM
uH(popMaIiel: MPUMEHITh XUMHUYECKUE, (PU3HUECKUEe W MATEMaTUYECKUE 3HAKH M CHUMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH;

. BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3alIUTHI HH(DOpMamu, HHPOPMAITMOHHOMI
0€30MacHOCTH JIUYHOCTH.

OBiajieHHe YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMHU:

1) obuienwue:

J OCYIIECTBIISITh KOMMYHHKAIIMU BO BcexX cepax KU3HU; aKTUBHO Y4acTBOBAThH B
JMajgore WM JUCKYCCHM TIO CYIIECTBY OOCYyXJaeModW TeMmbl (yMEHHE 3aJaBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJACHHSI OTHOCUTEIHHO BBIIIOJHEHUS MPeIaracMoi Jauu, yUUThIBaTh HHTEPECHI
Y COTJIACOBAaHHOCTH MO3UIUNA IPYTUX YYACTHUKOB JIMAJIOTa UIH JUCKYCCHH);

. pacro3HaBaTh HEBEepOAJbHBIE CpEACTBA  OOINEHHWs, TOHMMATh 3HAYCHUE
COIMANILHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYyalluii; YMETh CMSATYaTh
KOH(JIMKTBI U BECTH IIEPETOBOPHI;

o BIQJIETh PA3MUYHBIMU CIOCOOaMH OOIICHHS W B3aUMOJCHCTBUS; TMOHUMATh
HAMEPEHUs JPYruX JIIOJCH, MPOSBIATH YBaXHUTCIHHOE OTHOIICHHE K COOCCETHUKY U B
KOPPEKTHOI popme PopMyTUpOBaTH CBOM BO3PAKECHHUS;

o pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pEHHsS C HCIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

2) coBMecCTHas 1esITeJIbHOCTh:

o MOHMMATh W UCHOJB30BaTh NPEHUMYILECTBA KOMAaHAHOW U WHAWBHIYaJbHOM
paboThI TIPU PEIICHUH OMOJIOTHYECKOUN TTPOOJIEMbI, 000CHOBBIBATH HEOOXOAMMOCTE IPUMEHCHHSI
IpynnoBbIX GOpM B3aUMOIEHCTBUS MIPH PEIICHUN Y4eOHOM 3a1a4u;

L4 BLI6I/IpaTb TEMATUKYy W MCETOAbI COBMCCTHBIX HCﬁCTBHﬁ C y‘léTOM 06I_I_II/IX
HHTCPCCOB, U BO3MOKHOCTECH KaXXJ10ro 4JI€Ha KOJIJICKTHUBA,
L4 IMPpUHHUMATDH Ocib COBMECTHOM JACATCIIbHOCTH, OpPraHu30BLIBATH u

KOOPJAMHHUPOBATh JACHUCTBUA IO €€ NOCTHKEHHUIO: COCTaBIATh IUIAH JEHCTBHI, pacHpenesarb
poJiu ¢ Y4ETOM MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

o OLICHMBAaTh KaueCTBO CBOETO BKJIAa/Ja M BKJIAJa KaXKIOrO0 y4yacTHHMKAa KOMaHJbI B
o0ImMi pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

o npejyiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh WUJEM C TO3MIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

o OCYILIECTBIIATD TO3UTUBHOE CTPATETUYECKOE NTOBEJCHUE B PA3JINYHBIX CUTyalUsX,
MMPOSBJIATE TBOPYECTBO U B006pa)KeHI/I€, OBITH WHHUIIUATHUBHBIM.

OByajgeHne yHMBePCAJIBHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1) camoopranusaums:

L4 HCIOJIL30BATh OMOJIOTHYECKHE 3HAHUS JJIs1 BBIABJICHUS np06neM " UX PCUHICHUSA B
JKHN3HCHHBIX U y‘{e6HBIX CUTYyaluiX;
L4 BLI6I/IpaTL Ha OCHOBE OMOJIOTMYECKUX 3HAHUI HCJICBBIC U CMBICJIIOBBIC YCTAHOBKHU

B CBOMX JICHCTBUSX M TOCTYNKax IO OTHOIICHHWIO K >KUBOW TMPHUPOJE, CBOEMY 3J0POBBIO U
37I0POBBIO OKPYKAIOIINX;

. CaMOCTOSTENIbHO OCYIIECTBIISITh [1O3HABATENbHYIO JESTEIbHOCTb, BBISBISATH
mpoOJIeMBbI, CTAaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33a/1a4i B 00Pa30BATEIILHON JACATEIHHOCTH
Y ’KU3HEHHBIX CUTYalUsIX;

. CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUs MPOOJIEMBbI C YYETOM HMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEHN U TIPEIMTOYTCHHI;

° JaBaTb OCHKY HOBBIM CUTYyallUsIM;

. pacupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;

. JIeNaTh OCO3HAHHBIA BHIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pElLIeHHUE;
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o OLIEHUBATh IPUOOPETEHHBIN OIBIT;

J croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOH 3pYIUIIMU B Pa3HBIX
00J1acTAX 3HaHUI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN M KYJIbTYPHBIA YPOBEHb;

2) CAaMOKOHTPOJIb:

J JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE pE3yJbTAaTOB LEJsAM; — BJAJETh HAaBbIKAMM I103HABATECIILHOU
peduexcun Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBUH M MBICIMTEIbHBIX IPOLECCOB, UX
pe3yJIbTaTOB M OCHOBAHMIA; MCIIOIB30BaTh MPUEMBI peQIIEKCUU ISl OLIEHKU CUTYallud, BIOOpa
BEPHOT'0 PEILLEHUS;

J YMETh OILICHMBAThb PHUCKU U CBOEBPEMEHHO MPUHMMATh pELICHUS [0 UX
CHU)KEHHUIO;

J OPUHUMATh MOTUBBI W apryMeHTbl JPYIMX T[pUd aHalIM3€ pe3yJbTaToB
JIeSATEIbHOCTH;

3) npuHsiTHE CeOHA U APYIUX:

o MPUHUMATH ce0sl, MOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

o OPUHUMATh MOTUBBI W apryMeHThl JPYIHMX T[PU aHaIM3€ pPe3yJbTaToB
JesATeIbHOCTH;

. IpU3HaBaTh CBOE NIPABO U IIPABO APYTUX HA OLIUOKU;

J pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C ITO3UIIMH JIPYroro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbTaTsl ocBoeHUs nporpammbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJTIOYAIOT CIieruuecKue A ydeOHoro npenmera «bruonorusy HaydyHbIe 3HAHUS, YMCHHUS U
crocoObl JeMCcTBUH IO OCBOEHHMIO, MHTEpPIIpEeTalMi M IpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESATEIbHOCTH MO MOJYyYEHUI0 HOBOI'O 3HaHMSI U NPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX y4EOHBIX
CUTyallUsX, a TaKXKe B pEalbHbIX J>KM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX ¢ Ouosiorueil. B
IIporpaMMme NpeIMETHbIE PE3YIIbTaThl IPEICTABICHBI 110 TOAAM 00Y4YEHHUS.

10 xnacc

[IpenMeTHble pe3yabTaThl OCBOEHHUS y4yeOHOro mpeamera «bUOIOTHS»  TOJKHBI
OTpaXkaTh:

1) chopMHUPOBAHHOCTH 3HAHHI O MECTE M POJU OHWOJOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS; O BKJIa/le POCCUMCKUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu; GyHKUMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIs peIleHUs )KU3HEHHBIX 33/]a4;

2) yMeHHue pacKpblBaTh COJEpX aHHE OHOJIOTMYECKUX TEPMHUHOB M MOHSTHUN: >KU3Hb,
KJIeTKa, OpraHu3M; Merabonu3M (OOMEH BEIIeCTB M IpEeBpallleHHe HHEepPruu), roMeocTas
(camoperynsuusi), ypOBHEBas  OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BE/IEHUE
(penpoyKiys), HaCIEICTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

3) ymeHue u3naraTb OMOJOTHYECKHE TEOpHM (KJIETOYHAs, XpPOMOCOMHasl, MyTallMOHHAs,
LCHTpalbHAs JI0TMa MOJEKYJsipHOit Ouonoruu), 3akonbl (I. Mengens, T. Moprana,
H. W. BaBuiioBa) u yueHus (0 LieHTpaxX MHOTOOOpa3us ¥ MPOUCXOKIEHUS KYJIbTYPHBIX pacTeHUN
H. 1. BaBunoga), orpenienaTh rpaHHIIbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

4) ymeHue BNaJeThb METOJAMU HAyYHOTO T[O3HAHWA B OHOJOrMU: HAOIIOJIEHUE WU
OTHCAHME >KUBBIX CUCTEM, IPOLIECCOB M SIBJICHUI; OpraHu3alus 1 MpoBeJeHUEe OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXIY HCCIeTyeMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJYUYEHHBIX PE3Yy/IbTaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB; YMEHHE JIe]aTh BHIBO/IbI HA OCHOBAHMH IOJIYYE€HHBIX PE3YyJIbTaTOB;

5) yMeHue BBIACTATH CYIIECTBEHHbIE PU3HAKU BUPYCOB, KJIETOK MIPOKAPUOT U IYKAPHOT;
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH MPOLECCOB: 0OMEHa BELECTB U
IpEeBpalleHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, IIIACTUYECKOIO U IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHUS, PA3MHOKEHUSI, HHIUBUAYAIbHOIO Pa3BUTHUSA
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opraHu3Ma (OHTOTEHE3);

6) yMeHHe IPUMEHSTh MOTyYCHHbIC 3HAHHS ISl OOBSICHEHUS] OMOIOTHYECKUX MTPOLIECCOB
U SIBICHUM, Ul IPUHATUA IPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW >KM3HU C LEJbIO
oOecrieyeHHs 0€30IIaCHOCTU CBOETO 3JI0POBbsI U 3/I0POBbsI OKPYKAIOIIUX JIFOJIEH, COOIII0ICHHS
HOPM T'PaMOTHOTO TOBEACHUSI B OKPYKAIOLIEH MPUPOTHON Cpefie; MOHMMaHUEe HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUXKEHUH COBPEMEHHOM OMONIOrMHM M OMOTEXHOJIOTUH IS palMOHaJIbHOTO
IPUPOONIOIB30BAHNUS;

7) yMeHHe pelath dJICMCHTapHbIC I'€HETHUYECKHE 3aJayd Ha MOHO- M JUTHOPHIHOE
CKpEIIMBaHKE, CIETUICHHOE HACIIC0BAHHUE; COCTABIIATh CXEMbl MOHOTHOPHUIHOTO CKPEIUBAHUS
JUI IpeJicKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPTraHU3MOB;

8) yMeHue BBINONIHATH Ja00OPAaTOPHBIC U MPAKTHYECKUE pabOThI, COOIIOAATh MPaBUiIa IPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHEM;

9) yMeHHe KPUTHYECKH OI[CHUBATh M MHTEPIPETHPOBATh MH()OPMALIUIO OHOJIOTHYECKOTO
COJepKAHUsA, BKJIIOYAIOUIYIO IICEBJIOHAyYHbIE 3HAaHUS M3 pa3iMuyHbIX HCTOYHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepHalibl); JTUYECKHE aCIEeKThl COBPEMEHHBIX HCCICIOBAaHUN B
Ouosoruu, MeuLKHe, OMOTEXHOJIOTUH;

10) ymenue co3maBaTh COOCTBEHHBIC HMHCBMEHHBIC M YCTHBIE COOOIIEHHS, 0000Imas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJIbKUX HCTOYHMKOB, TIPAaMOTHO MHCIOJb30BaTh
HNOHSTUMHBIN anmapar Ouogorun
3.2 OcHOBHBIE BH/BI 1€ATEIHLHOCTH 00y4aI0IIUXCH, HAMPABJIEHHbIE HA JOCTH)KEHHE pe3yJIbTaTa

— Amnamu3 u paboTa ¢ JIEKIIUOHHBIM U TEKCTOBBIM MaTEPUAIIOM;

— Pemenne 3aganuii OI'D o xumun u3 6anka OUIIN;

— Co3naHue npe3eHTauuii 1o Kypcy XUMHH;

— Amnanu3 u 06cyKeH1e T0KIa10B OJHOKIACCHUKOB;

— Pemenue TecToB, MpaKTHKO-OPUEHTUPOBAHHBIX 33/1a4 10 XUMUH,

— Ananu3 r1a00alIbHbIX 3KOJIOTHYECKUX MPO0IIeM, TOUCK MyTel UX PELIeHHUs;
— IIpocMOTp M MX aHANIH3 MMO3HABATEIBHBIX (PMIIEMOB IO XUMHUH;

— Amnanu3 Ta0nuL, cXeM XUMMHYECKHX MPOLIECCOB;

— AHaJu3 BO3HUKAIOLIUX NMPOOJIEMHBIX CUTYallUi U CLIOCOOOB UX pa3pellieHus;
— Pabota ¢ pazgaTouyHbIM MaTepualioM, AMHAMUYECKUMHU MOJAEIISIMH;

— Tlouck pemeHnst pa3TUIHBIX MPAKTHUYECKUX U IKCIIEPUMEHTALHBIX 3a]1a4;
— Pabota ¢ yueOHMKOM U IpYTMMHU UCTOUHUKAaMHU MH(OpMaIu

3.3 Opranu3anus NpPOeKTHOH U Y4eOHO-HCCIIe0BATEIbCKOI TeATeIbHOCTH 00yYalomuXxcs
[TpoekTHAs AEATEIBHOCTh OOYYAIONIMXCS OCYIIECTBIISIETCS B COOTBETCTBHHM C TEMaMHU
NPOCKTOB, YKa3aHHBIMHU B [IpuiioskeHuu 2.

3.4 Cucrema OlleHKH J0CTHKEHHS MJIAHHPYEMBbIX pe3y/bTaToOB

Cucrema OLIEHKH JOCTHXXEHMH IUIAHUPYEMBIX PEe3yJbTaTOB COOTBETCTBYET OLCHOYHBIM
marepuasiam OOIl COO wu pernaMmeHTHpOBaHa MojiokeHHeM: «OlleHBaHUuE 00pa30BaTEIbHBIX
pesynabratoB B I'BOY mkoma Ne 351 ¢ yrioyOneHHBIM H3yuy€HHEM WHOCTPAHHBIX S3BIKOB
MockoBckoro pariona Cankt-IletepOypray.

@DopMbl, TEPHOAUMYHOCTH U OPSIO0K TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM
aTTecTalMd OOYYAIONIMXCS OpPTraHu3yeTcsi B COOTBETCTBHU ¢ «[lomokeHMEM O TeKymem
KOHTpOJIE YCIIEBAEMOCTH M IMPOMEXKYTOUYHOM aTTecTaluu OOydyarolMXcs TroCyJapCTBEHHOTO
010/ KETHOTO 00IIe00pa30BaTEILHOTO YUPEKIACHUS CpeaHssi o001meoOpa3oBaTebHas IIIKOJIa
Ne351 ¢ yrayOneHHBIM HM3y4eHHEM HMHOCTPAHHBIX $I3bIKOB MOCKOBCKOTO paifoHa CaHKT-
[TerepOypray.

Dopmul KOHMPOJISL: CTapTOBBIN, TEKYILUH, IIPOMEKYTOUHBIN, BHEILHUMN.
Cmapmosas ouacHocmuxa PeCTaBIseT cOO0N MPOLEAYyPY OLIEHKH TOTOBHOCTH K O0YYEHHIO Ha
JTAHHOM YpoBHe oOpa3zoBanus. [IpoBoaurcs yuutenem u (WiM) aJAMHUHUCTpAlMEd HIKOJBI B
Havayie M3y4YeHUs Y4eOHOTO IMpEeIMeTa M BBICTYMAeT KaKk OCHOBA (TOYKa OTCUETa) Ui OIEHKH
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TUHAMUKA ~ 00pa3oBaTelbHBIX JOCTHKEHUH. OOBEKTOM OLEHKH SBISIOTCS: CTPYKTypa
MOTHUBALMH, C(HOPMHUPOBAHHOCTH YUE€OHOW [EATENBHOCTH, BIIAJICHUE YHHUBEPCAIbHBIMH U
cnenr(UYecKUMHU JUIsl OCHOBHBIX YYEOHBIX MPEIMETOB MMO3HABATEIBHBIMH CPEICTBAMH, B TOM
yHuclie: CpeacTBaMu  paboTel ¢ HHQOpMAIMel, 3HAaKO-CUMBOJIMYECKUMHU CPEICTBAMH,
JIOTHYECKUMH OTIEPALUSIMHU.
Texywuii KOHmpo.ib IPOBOIAUTCS B popme:
— omnpoca (MHAUBUIYAJILHOTO, (PPOHTAIBHOTO);
— TECTUPOBAHMS;
— KOHTPOJIbHBIX paloT Mo pazienam;
— TIPOEKTOB;
— TMpOBEPOYHBIX paboT Ha 15-20 MuHYT ¢ AUQPepeHITIPOBAHHBIM OLIECHUBAHHEM
Texywuii koHmponis TPOBOAUTCA C LEIbI0 MPOBEPKU YCBOEHHUS H3y4aeMOro H
IPOBEPSEMOr0 MPOrPaMMHOTO MaTepHaia; COACp)KaHUE ONPEICINSIOTCS YYHUTEIEM C y4eTOM
CTENEHH CJIOKHOCTU U3y4aeMOro MaTepuala, a Takxke 0cCoOeHHOCTelH 00yJaronmxcs Kiacca.
Buewnuti xonmpois, IpoBOIUTCS B popme
— aIMHUHHCTPATUBHBIX KOHTPOJIbHBIX padoT;
IIpomesicymounas ammecmayus MPOBOJIUTCS MO 3aBEPIICHUI0 y4eOHOTo roja B Gopme
BBICTABJICHUS TOIOBBIX OTMETOK.
KoHTponbpHO — u3MepuTeNnbHbIE MaTepHAIIbI IPUIIATaloTCesl K paboueil mporpamme

(ITpunoxxenwue 1)

4. TEMATHYECKOE INTAHUPOBAHUE

4.1 Peanu3anusi BOCHUTATEIbHOI0 MOTEHIMAJIA YPOKA OCYIIECTBIISETCS IOCPEACTBOM:

— co3JaHus aTMoc(epbl JOBEPHSI K YUUTENI0, OJaronpusaTHOTO ICUXOJIOIMYECKOr0 KIIMMaTa,
MHTEpeca K IpeaMeETy;

— HCIOJIb30BAaHUS HAa yPOKaxX 3HAKOMBIX aKTYyaJIbHBIX IPUMEPOB U3 JIUTEPATYPhl, KHHO;

— HCIIOJIb30BAaHHUS MOTEHIIMAJIa IOMOpa;

— oOpalleHus K JUYHOMY OIIBITY YYEHUKOB;

— BHHMMAaHHE K HHTEpecaM, YBICUEHUSIM, TO3UTUBHBIM OCOOEHHOCTSIM, YCII€XaM YUYE€HUKOB;

— TPOSIBIEHUE YYacTHsl, 3a00Thl K YUCHUKY;

—  CO3JaHMs BOOOpakaeMbIX CUTYallUl Ha YPOKE;

—  CO3JIaHMs NPHUBJIEKATENbHBIX TPATUIMNA KiIacca, ypoKa;

— IpHU3HAHUE OUIMOOK yYUTENIEeM;

— TIIATeNbHas TMOATOTOBKAa K YPOKY, BKIIIOYAIONIAs BOCIUTHIBAIOUIYIO HH(pOpPMAIHIO,
opranuzamusi paboTel ¢ HEW, MOOYXIeHHE K OOCYXIEHUIO, BBICKA3BIBAHWIO MHEHUIH,
dopmMynupoBKe COOCTBEHHOTO OTHOLIEHHUS K HEl;

— T[pHUBJIEYEHHWE BHUMAHUS YYEHHUKOB K HPABCTBEHHBIM MpoOjeMaM, CBA3aHHBIM C
MaTepHaJIOM ypOKa;

— IpHUBJIEYEHUE BHUMaHHS YUEHUKOB K MpolaemMaM 00I1ecTBa;

— UHTEpaKkTHBHbIE (POPMBI OpraHMU3ALUU JEATEIBHOCTH: Y4eOHbIE TUCKYCCHUU, BUKTOPHUHBI,
pOJIEBBIE U HACTOJIbHBIE UTPHI U T.IL.;

— OpraHu3alus UCCIIENOBATEIbCKOMN 1EATENbHOCTH YUEHUKOB.

Peanuzanms HpO(l)eCCPIOHaIILHOfI HAIpPaBJICHHOCTU PCAIIN3YCTCA B TCMaAX:
o BeHIeCTBO N XUMHWYCCKas pCaKusa

e HemeTamisl u ux COCINMHCHUA
e MeTamisl 1 UX COCIMHCHUA

e XuMHs U OKpY’Karolas cpea
OpraHu3yeTCd € YUCTOM MECTOANYCCKHUX MAaTCPpUAIOB HpO(l)MI/IHI/IMyMa IMPOCKTa «buner B 6yﬂymee»
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KoanuecTBo 4acoB

ITpunoxxenne 1 k OOIT COO

Ne HaumeHnoBaHue Kont JIEKTPOHHbIE
n/ pa3esioB U TeM pok [pakTHyeck (I%Hq)pOBHe)
- nporpaMMBI Bcero  HbIE He paGoTLHI o0Opa3oBaTe/IbHbIE
pabo pecypchl
TBI
1 Buosorus kak Hayka 2 0.5 resh.edu.ru
5 JKuBbIE cUCTEMBI U HX 1 resh.edu.ru
OpraHu3aIus
3 XHUMHYECKUI COCTAB U 3 1 resh.edu.ru
CTPOEHHE KIIETKH
4 JKusHenesTenbHOCTh 5 resh.edu.ru
KIJIETKH
Pa3sMHOXeHHE U resh.edu.ru
5 VHIUBUYyAJIbHOE 5 1
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTD U resh.edu.ru
6 W3MEHYUBOCTH 8 15
OpraHU3MOB
7 Cenexuys OpraHiu3MOB. 3 resh.edu.ru
OCHOBBI OMOTEXHOIOTHHI
8 O06o0maromuii ypok 1
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOI'PAMME
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Ne
n/

KoaudecTBO 9acoB

ITpunoxxenne 1 k OOIT COO
5. IOYPOUHO-TEMATHUYECKOE INTAHUPOBAHUE

Tema ypoka Bcee KonTpoabu
ro ble paboThI

buonorus B
CUCTEME HayK

Jlara
IIpakTHuec H3Y4YeH
Kue padorpl HH

DJIEKTPOHHbBIE
uudposbie
o0pa3oBareJib
HbI€ pecypchl

MeTtoap!
MMO3HAHUA
JKUBOU
MIPUPOBI.
[IpakTnueckas
pabota Ne 1
«Hcnonp30Banu
€ pa3IMYHbIX
METOIOB MpHU
W3y4YEHUU
OHOJIOTUYECKUX
00BEKTOBY

buonorunueckue
CHCTEMBI,

MPOLECCHl U UX
H3y4YECHUE. 1
CrapTtoBas
JUarHOCTUYECKA

s paborTa.

0.5

XUMHYEeCKUHN

COCTaB KJIETKH.

Bomau 1
MHHEPAIbHBIE

COJIN

benku. Cocras
U CTPOCHHE 1
0€eJIKOB

PepMeHTBI —
OHMOJIOTHYECKHe
KaTaJIn3aTOpPHI.
JlaGopaTopHnas
paborta Ne 1
«M3yuenue
KaTaJINTHIECKO
1 aKTUBHOCTH
¢dbepMeHTOB (Ha
npuMepe
aMHJIa3bl WA
KaTasas3bl)»

VrieBoanl.
JInmm et

0.5
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Hyknennosbie
KUCIOThl. ATD

10

11

Hcropus n
METO/IbI
W3y4YeHUS
KJICTKH.
Knerounas
Teopus

Kierka xak
LEJIOCTHAS
JKUBasi cucTemMa

Crpoenue
9YKapHOTHYECK
Ol KJIETKHU.
JlaGopaTopnas
pabota Ne 2
«M3yueHue
CTpOCHHS
KIIETOK
pacTeHui,
KUBOTHBIX,
rpu0oB u
OaKkTepuii oI
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTIpernapar
ax U ux
OTTMCaHHE»

0.5

12

OOMeH BEIIECTB
500070
MeTa00IIHN3M

13

14

dorocunres.
XEeMOCHHTE3

DHepreTu4ecKu
i1 oOMeH

15

16

KnznenHuIi
LIMKJT KJIETKH.
Henenue
KJIeTKu. MuTO3.
JlaGoparopHas
pabota Ne 3
«HaoOmronenune
MHTO3a B
KJIETKax
KOHYHMKA
KOpeIKa JyKa
Ha TOTOBBIX
MUKpOTIpernapar
ax»

buocunTes

0.5
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17

18

19

20

Oenka. Peakmus
MaTpUYHOIO
CHHTE3a

Tpancasuus —
OHOCUHTE3
Oenka
Heknerounslie
(bopMBI )KU3HU
— BUPYCHI
Dopmbl
Pa3MHOXKEHHUS
OpraHU3MOB

Meiios

21

OO0pazoBanue u
pa3BuTHE
MOJIOBBIX
KJIETOK.
OniogoTBOpEeHH
e.
JlaGopaTopnas
pabota Ne 4
«M3yueHue
CTPOCHHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOITpenapar
ax»

0.5

22

NuauBunyansH
0€ pa3BUTHE
OpraHu3MoOB

23

TI'enmeTnka —
HayKa o
HaCJICICTBEHHOC
TH U
N3MEHUYNBOCTH

24

3aKOHOMEPHOCT
U HacJel0BaHus
MIPU3HAKOB.

MoHorubpuHo
€ CKpeIInBaHue

25

JurubpuiHoe
CKpEeIMBaHNUE.
3akoH
HE3aBUCHMOTO
HacleI0BaHHs
MIPHU3HAKOB

26

CueruieHHOE
HaCJIEIOBAHUE
MIPU3HAKOB.

0.5
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JlaGopaTopHas
pabora Ne 5
«3yuenue
pE3yIbTaToB
MOHOTHOPHUHOT
ou
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
IpOo30(QUITBI HA
TOTOBBIX
MUKpoMpemnapar
ax»

27

I'enetuka momna.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C
IIOJIOM

28

M3MEeHYHBOCTb.
Henacnencrsen
Has
H3MEHYUBOCTb.
JlaGopaTopHnas
pabota Ne 6.
N3yuenne

Mo (UKAITMOH
HOM
H3MEHYUBOCTH,
MMOCTPOEHUE
BApUALIUOHHOTO
psana u
BApUALIMOHHON
KpHBOW»

0.5

29

30

HacnencrBenna
s
HW3MCHUYHUBOCTb.
Jlaboparopnast
pabota Ne 7.
«Ananm3
MYyTalui y
JPO30(QUITBI HA
TOTOBBIX
MHUKpOIpenapar
axy»

I'eneTuka
YJeJIOBEKa

0.5

31

O06001enue no
TEME
«Hacnenctsenn
OCTb U
N3MCHYUBOCTH
OpraHU3MOBY

27
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Cenexius Kak
HayKa u
mporiecc.
MeTtoapl
JIOCTHYKEHHUS
CCIICKIINU
pacTeHuit u
JKMBOTHBIX

32

buorexnonorus
33 KaK OTpacib
MIPOU3BOJICTBA

O06o06marommit
YPOK

OBIIEE
KOJMYECTBO
YACOB I10
ITPOI'PAMME

34

34
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IIpuaoxenne 1
CraproBasi fMarHocTuyeckasi padora
1. Kakas Hayka n3y4aeT XMMHUYECKUN COCTAaB, CTPOCHUE U MPOLIECCHI JKU3HEACATEIIbHOCTH
KJIETKH?
1. T'ucronorus 2. Ombpuonorus 3. Dkonorus 4. [luronorus

2. Bo3oynurens CITM/a — 310
1. Bupyc 2. bakrepus 3. Ognoknerounsiii rpu6 4. [Ipocreiimee

3. Kak Ha3bIBatOT OPraHU3MBI , KOTOPBIM IS )KU3HECSTEIbHOCTH HEOOXO0UM CBOOOTHBIH
KHUCIIOpo?
1. ABroTpodamu 2. Anaspodamu 3.I'ereporpodamu 4. Aspobamu

4. Kakue pacTeHHs COCTOAT U3 CXOJHBIX 110 CTPOCHHIO KJIETOK, HE 00pa3yIouX TKaHen?
. Bomopocnu 2. [Tnaynst 3. [Tanopotauku 4. Mxu

[EEN

. KaOs1 , B 0TiINYME OT JIATYIIEK, MOTYT )KUTh BAAIH OT BOAOEMA. YeM 3TO MOKHO OOBSICHUTH?
OHu pa3MHOXAIOTCS Ha Cylle

VY Hux mydie pa3BuThl JETKUE U Oosiee cyxas Koxa

Y HHMX KOPOTKHE 33/IHUE KOHEYHOCTHU U JUIMHHBIE IIepeIHNe

OHH NUTAIOTCS HA3EMHBIMU 0€CII03BOHOYHBIMHU KUBOTHBIMHA

oD E O

[op}

. Kakux 13 1peBHUX KMBOTHBIX CUMTAIOT MTPEIKaMU 36MHOBOIHBIX?
. Crerouedanos 2. Ixtuo3zaspos 3.Apxeontepukcos 4. Jlatumepuit

[EEN

. CoumanpHas npupo/ia 4YeJioBeKa MposBIIETCS B
[Ipucnoco0IeHHOCTH K TIPSIMOX 0K ICHHIO
PedeBoii nesTensHOCTH

Haynmure ropranu ¢ ronocoBbIMHU CBSI3KaMU
O0pa3zoBaHnH yCITOBHBIX pe(IeKCOB

PPN

o

. XKemnup , BeIpabaTbiBaeMas IEUEHbIO, 110 JKEIYHBIM POTOKAM MOCTYIAET B
. Mumesox 2. XKenynok 3.Toncryro kumiky 4. ToHKYIO KUIIKY

[EEN

9. DpUTPOIUTHI MOTYT IEPEHOCUTH KUCIOPOJ] M YTIIEKHUCIIBIN Ta3, TAK KaK OHU COJIepKaT
1. Bony u munepanbHble conu 2. Antutena 3. @ubpunoren 4. ['emornobun

10. lnuTenpHOE TMOBBIIICHUE COACPIKAHMUS TIFOKO3BI B KPOBU CBHJIETEIBCTBYET O HApPYIICHUN
oOMeHa
1.benkosoro 2. XXuposoro 3. YrineBogHoro 4. MuHepaibHOTO

11. HenoaBm>XHO COSTMHEHBI MEXKIY COOOM KOCTH
1. ITneyeBas u IOKTEBas 2. TemenHas 1 BUCOYHAas

3. benpennas u 6onpmas 6eproBas  4.I'pynuna u pédpa

12. Kakne OMOTHYECKHE CBS3H CYIIECTBYIOT MEXKIy PAKOM-OTIISIIbHUKOM U aKTHHUCH?
1 .ITapasut-x03auH 2. XunmHuk-xeprsa 3. KoHkypeHTHble 4. B3auMOBBIrOJIHBIE

13. I''maBHBIM (paKTOPOM , OTPAHHYNBAIOIINM POCT TPABIHUCTBIX PACTEHUI B €JI0BOM JIECY,
apisiercst HepoctaTok 1. Ceera 2. Boast 3. Temia 4. MuHepanbHbIX coneit
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14. bonpImMHCTBO OaKTEpHil U HEKOTOPBIE TPHUOBI B KPYTOBOPOTE BEIIECTB, BHIIOIHSIIOT POJIb
1. IIpousBoauTeNeil OpraHnyeCcKOro BeIecTBa

2. IloTpebuTteneil OpraHn4ecKoro BELECTBA

3. Pa3zpymuTeneit OpraHM4ecKoro BEIecTBa

4. KoHIIEHTpaTOB OpraHUYEeCcKOro BemiecTBa Bribepure Tpu MpaBUIIbHBIX OTBETA

15. B uém nposBiseTcst CX0ICTBO MOKPHITOCEMEHHBIX U TOJIOCEMEHHBIX PaCTECHUIT?
1.XapakTepuszyercsi MHOTOOOpa3reM BHIOB

2./IMeroT XOpoIlIo pa3BUThIE BETeTaTUBHbIE OPTaHbl

3.CriocoOHBI 00pa30BEIBATH OOIIMPHBIC JIeca

4.Pa3MHOKaIOTCA CEMEHAMU

5.0nbUIAI0TCS HACEKOMBIMU U NTHIIAMU

6.00pa3yioT COYHbIC U CyXHUE CEMEHA

16.YcTaHOBUTE COOTBETCTBUE MEXKTY IIPHU3HAKOM OpPTaHU3Ma M LAPCTBOM, JJIsi KOTOPOTO OH
XapaKTepeH.
apcrBO
1. Pactenus
2. JKuBoTHBIC
IIpusnak
A. PactyT B TeueHue Bcell KU3HU
b. AKTHBHO nepeMeIarTcsa B IPOCTPAHCTBE
B. ITuTaroTcst rOTOBBIMU OPraHUYECKUMU BEIIECTBAMU
I'. OGpa3ytot opranuueckue BemecTra B mpouecce porocunreza 1. Imeror opransl 4yBCTB
E. SIBnsAroTCSt OCHOBHBIM HCTOYHUKOM KHCIIOPOJIa Ha 3emIie

17. YcTaHOBUTH [TOCIIEOBATEIBHOCTD MIEPEIaUM BELIECTBA U SHEPTUU B IUILIEBOM IIETIH.
A. Hacexomoe b. Pacrenne B. Hamna I JIarymka [l Opén

18. YcranoBuTe, B Kakoi XpOHOJIOTHYECKOM MOCIIE10BaTEIbHOCTH MOSIBUIIMCh OCHOBHBIE
rpynnsl pacrenuil Ha 3emiie 1.I'onocemennsbie 3.1{BeTkoBbie 4.ITanopoTHUKOOOpa3HbIE 2.
bakrepuu 5.I1cunodursr 6.Bogopocnu

19.Pacnionoxure B JIOTHYECKOH MMOCIE10BAaTEILHOCTH MPOLIECCHI, TPUBOISAIINE K CMEHE
HKOCHCTEM: a) 3aceJIeHHe Cpe/ibl OOUTaHUs 0OCOOSIMU APYTOro BHaa 0) MOTJIOMIEHUE U3
OKpY’Kalollel cpeibl OpraHu3MaMM OJTHOTO BHJa ONPEEIEHHBIX BEILIECTB B) COKpaIlleHHE
YHUCIIEHHOCTU 0CO0€H TaHHOTO BH/1a BCJIE/ICTBUE U3MEHEHUSI UMH Cpe/ibl OOUTaHUS I') U3MEHEHHE
cpezbl OOMTaHus, yMEHbIICHHE B HEH PecypcoB, HEOOXOIUMBIX VIS )KU3HU JAHHOTO BHIA

20.KneBep mpouspacraer Ha JIyry, onbusiercs mMensimu. Kakne Ononoruueckue GpakTopbl
MOTYT MPUBECTH K COKPAIICHUIO YNCICHHOCTH MOMYJISIUH KieBepa?
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TeMbl MPOCKTHO-UCCTECA0BATEIbCKUX p360T

1. BnusiHre MuHepabHBIX BEIECTB HA PA3BUTHE MIPOPOCTKOB.

2. benku kak npupoHbIe TOIUMEPHI.

3. buoreoneno3 cocaoBoro 6opa.

4. buopa3znoobpa3ue MXOB B 3all0OBETHHUKE.

S. Bupycsl.

6. BrnusiHue MarHuTHOM BOZBI HA )KU3HEACATEIbHOCTh PACTEHUH.

1. BiisiHue pa3nuyHbIX YCIOBHMM Ha POCT U pa3BUTHUE KOMHATHBIX PACTECHUM.

8. BriusiHue TspKeNnbIX METauIoB Ha )KUBbBIE OPIaHU3MBI.

9. Bnusiaue ycnoBuii okpyskaromieil cpeibl Ha porecc (POTOCHHTE3a.

10. B03M0OXKHOCTH U IEPCHEKTUBBI UCII0JIb30BAaHHUSI MUKPOOPTaHU3MOB.

11. Jla4HbIl y4acTOK KaK JKOCHCTEMA.

12. 3HAKOMBTECh — MYPaBbH.

13.  XwusorHsiit Mup JleHnHrpaackoi 00IacTH.

14. 3naueHue OakTepuil B MPUPOJIE U KUZHU YETIOBEKA.

15. Penkue pacrenus Jlenunrpaackoit obnacru.

16. Ponp cuMMeTpuu B 3BOJIIOLIMOHHOM ITpOLiEcCe.

17. [Touemy BbIMEPIIN AUHO3ABPHI?

18. [TokpoBHUTEIBCTBEHHAS OKPACKA HKUBOTHBIX.

19. OrnTuyeckre CUCTEMBI TJ1a3a U MX HapyIICHHUS.

20. Hacnencreenusie 3a001eBaHus.

21. KaknuMu BO3MOKHOCTSIMH JJISl YBEITUYEHUS MPOM3BOJCTBA NMPOAYKTOB IHUTAHUS
o0ajaeT coBpeMeHHas HayKa?

22. [TpoTuBOKanuieBsle cpeacTBa. MccnenoBanue Ha MOUIMHHOCTh U COOTBETCTBHUE
HopMmaMm ['ocynapctBenHoi Papmakonen

23. TaitHa nanuuigpHbIX JuHUN Bupycel. 'eomerpuyeckas gpopma.

24, «DQHeprocOepexeHre B Hallell xKu3HU. Benukue HayyHble JesTeny, U3MEHUBIINE
npeacTaBieHue o mupe (10 19 Bexa)».

25. BelpaimuBanue KpUCTalIOB B JIOMAIIHUX YCIOBUSIX U B IPOMBIIUIEHHOCTH:
CpaBHEHHE PE3yJIbTaTOB

26. DKosnoruyeckuii npoekT «BTopast xKu3Hb Oymaru»

27. KomuaTa-meuTa. DproHoMu4Has 30Ha CLIOKOHWCTBUS.

28. BnusiHue myHruTa Ha pacTeHus

29. Ctumymsiiis SHAOKPHHHOW (DYHKIIUH TTOKEITYIOYHON JKene3bl (U3NISCKUMHU
Harpy3Kamu.

30. HccnenoBanue OpPraHOJICITUYCCKUX W (PU3UKO — XUMHUYECKHX ITOKa3aTeseH

Ka4yecTBa KOJOACHBIX M3/ETHH.
31. ['MO-nunia 6yayiero wiy npuuuHa Oyaymen karactpodbl

32.  Kpucramsl. BnusHue BHEITHUX (aKTOPOB Ha POCT KPHCTAILIOB.

33. HccnenoBanue mpuIrH OECCOHHUIIBI Y CTAPIICKIIACCHUKOB.

34.  HccnemoBaHue BTOPUYHOTO MCIIOIB30BaHUS aBTOMOOMIEHON ITOKPBILIKH

35. OyKTyupyromas acHMMETPHUsl JPEBECHBIX (OpM pacTEeHUM KaK TeCT-CHCTeMa
OLICHKH Ka4eCTBa CPEepbl.

36. Posnpb dusnueckux ynpaxkHeHui B GOpMHUPOBAHUN OCAHKH IIKOJIHHUKOB
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Brimonaenue IMporpaMmbl

[Tpeamer buomnorus (6a30BbIii ypOBEHbD)
VYuurens Bepxosuesa TC

Knacc 10 b
Ne i/t | Tema ypoxa s daxrt
1 buosorus B cucreme Hayk

Mertoapl mo3HaHus )kuBoU Npupobl. [IpakTrdeckas padora Ne 1

2 «Hcronb30BaHmEe Pa3IMYHBIX METOJIOB IPU U3yUECHUU
OMOJIOTHYECKUX 00BEKTOBY

3 buonorudeckue cucTemsl, poriecchl U ux uzydenue. Craprosas
JMAarHOCTHYECKas padoTa.

4 XHWMHYECKUH COCTaB KJICTKU. Boja 1 MUHEpaJIbHBIE COJTN

5 benku. Cocta u cTpoeHue 06eIKoB
depMeHTBI — OMOJIOTHYECKHE KaTanu3aropkl. JlaboparopHas

6 pabota Ne 1 «/3ydeHune KaTadIuTHUECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMusIa3bl WIHM KaTajaasbl)y

7 VraeBonasl. JInnuael

8 Hyxnennoseie kucinorsl. ATO

9 Hcropust u Mmetoap! uzydeHus kietku. Kinetounas teopus

10 KiteTka Kak 1eJI0CTHAs )KUBas CHCTEMa
CrpoeHnue saykapuotnyeckoit kinerku. Jlaboparopuas padora Ne 2

11 «3yueHne cTpoeHus KIETOK pacTeHHH, )KUBOTHBIX, TPUOOB U
OakTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOITperapaTax u ux
OIMCAHUEC)

12 OOMeH BelecTB WIH METabOJIN3M

13 doTocuHTE3. XEMOCHHTE3

14 DHepreTu4eckuii oOMeH
JKuzHeHHbI UK KIeTKU. [lenenne kinetku. MuTos.

15 JIaGoparophas pabota Ne 3 «HaOnronenue MuTo3a B KJeTKax
KOHYHMKA KOPEIIKa JIYKa Ha TOTOBBIX MUKPOTIpEapaTax»

16 buocunTtes 6enka. Peakiys MaTpUYHOTO CHHTE3a

17 Tpancusius — OuocuHTe3 Oenka

18 HexneTounsie (hOpMBI )KU3HH — BHPYCHI

19 ®DopMBI Pa3MHOKEHUST OPTAHU3MOB

20 Meiio3
OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX KIETOK. OTUIOAOTBOpEHHE.

21 JlabopaTtopHas padota Ne 4 «3ydeHue cTpOeHHUs MOJIOBBIX KIETOK
Ha TOTOBBIX MUKPOIIPENapaTax»

22 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB

23 I'eneTnka — Hayka O HACJIECTBEHHOCTH ¥ H3MEHUYUBOCTH

24 3aKOHOMEPHOCTH HACIIe0BAHUS MTPU3HAKOB. MOHOTHOPHTHOE

CKpCIIMBAHUC
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JlurunOpuHOe CKpelmruBaHue. 3aKOH HE3aBUCHMOT'O HAaCcIe0BaHUS

25
MIPU3HAKOB
CuerieHHOE HacleoBaHue Ipu3HaKoB. JJaboparopuas pabota No

26 5 «/3ydenue pe3yabTaToB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpEIIMBaHUA Y 1p030(UIIbl HA TOTOBBIX MUKpOMpEnaparax»

27 I'eneruka nona. HacnenoBanue npu3HakoB, CLEMJICHHBIX C [TOJIOM
N3menunBocTh. HenacnencteenHas n3aMeHInBOCTh. JlabopaTopHas

28 pabota Ne 6. 3yuenne MoauUKaImOHHON H3MEHYHUBOCTH,
IMOCTPOEHHE BaPUALMOHHOIO Ps/ia M BAPUALIMOHHOW KPUBOW)

29 Hacneacreennas usmenunBocth. JlaboparopHas padora Ne 7.
«AHann3 MyTanui y 1po30(huisl Ha TOTOBBIX MUKPOTIpENapaTax»

30 I'eneruka yenoBeka

31 O6061menue no Teme «HacnencTBeHHOCTh U U3MEHYHBOCTh
OpraHUu3MOB»

32 CeﬂeKqu{ KaK HayKa ¥ mporecc. MeToibl M JOCTUKEHUS CEJICKIINU
pacTeHUI U )KUBOTHBIX

33 buoTtexHonorus kak orpaciib MpOU3BOJCTBA

34 O6o06maromuit ypok
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IIpuioxenne 4

JIuct KOppeKTUPOBKH pabodeil MporpaMMsl
2025 — 2026 yuebHblIii roj

[Ipenmer

Knacc

Yuurens

Hara KonuuecTBo yacos
No HpoBejIeH Tema o IIpramHa Crioco6
oKa aHOo KOPPEKTHPOBKH KOPPEKTUPOBKH
yP s nany | 2 PPEKTHp PPeKTHp

Bcero no nporpamMmme

IIporpamma BbINIOJIHEHA.

« »

Yuurenn

CornacoBaHo
3amecTuTens nupekropa no YBP

« »

2026

Anucumona H.O.

2026
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