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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesieHUs
MOIXO0J0B K (opMHUpOBaHUIO cojepx)aHUs ydeOHOro mnpeamera «buonorus» cocTaBWiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUSA,
pe3ynbTaToB 00ydeHUss U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKCHHS 00
o0IMX LEeNsIX ¥ MPUHIUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAYCHMWU B TIO3HAHWM XKUBOW MPHPOABI U OOECNEYCHHH CYIECTBOBAHHS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/ieleHbl OCHOBHBIC (DYHKIIMU MPOTpaMMBbl
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil crparerun o0y4eHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYarOMIMXCSA CpeAcTBaMH YyueOHOro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHe o
paszienaM U TemaMm, PEKOMEHIYEeMYIO MOCIIeI0BATEIbHOCTh M3YUYEHHUs Y4eOHOro marepuaia ¢
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJarONIIXCS.

B mnporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON EATEIbHOCTH/yUeOHBIX AEMCTBUI 00yUaroIuxcs Mo
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPUHIIHUII
MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTMH, Onarojmapsi 4YeMy B HEW TIPOCMATPUBACTCS
HAIPaBIEHHOCTh HA Pa3BUTHUE 3HAHMI, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsiay C H3ydeHHEM OOIEOMOJIOTMYECKHX TEOPHM, a Takke
3HaHWUI O CTPOEHUH KUBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOIIECCOB B TMporpaMMe IO OWOJOTHH YACJICHO BHUMAaHUE WCIIOIB30BAHUIO TOIYYECHHBIX
3HaHWH B TOBCETHEBHOM XKM3HU IS PEIICHUs MPUKIAAHBIX 33/1a4, B TOM YHCIe: MPOQUIaKTUKU
HACJICJCTBEHHBIX  3a00JICBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHMUSI,
000CHOBaHHUS PKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEACHUS B OKPYXKAIOIIe MPHUPOAHOI cpene,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa HA COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAHMs K MPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMmetra «buonorus» MPOAUKTOBAHO HEOOXOJIMMOCTHIO OOECTICUCHMs YCIOBHM ISl peleHUs
OJIHOM M3 aKTyalbHBIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aTalTHPOBATHCS K H3MEHEHHUSAM JUHAMHYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero oOImero oOpa3oBaHUs 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMUpoBaHHE y OOyYaIOIMIUXCS TPEACTABICHUNA O HAy4yHOW KapTHHE MHpa,
pacmmpsieT ¥ 0000MIaeT 3HaHUS 0 )KUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBHUSA JUISA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dopMupoBaHus (YyHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30omacHOro obpasa
YKU3HU, IKOJIOTUYECKOTO MBIILIEHUS, ICHHOCTHOTO OTHOIICHHUS K )KUBOM MPUPOJE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33/1a4 CPEAHEro o0IIero oopazoBaHus, coranu3anuu odyyaronmxes. M3ydenue
Oouosioruun obecrieunBaeT YCIIOBHSI TUTS (dhopMupoBaHUS HWHTEIUICKTYJTbHBIX,
KOMMYHHKAITMOHHBIX U HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
MHTETpaIy OWOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
4acTHOCTH, (pu3uku, Xumun u reorpaduu. HazBaHHBIC MONOXKEHUS 0 IPETHA3HAYCHUH Y4eOHOTO



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

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPa3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYarOMIMECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKON nesTenbHOcTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUN
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOMIMX I'yMaHU3AIIUH OMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENILHBIX 0COOCHHOCTSIX
JKUBOM TpUPOJIbI, O €€ YpOBHEBON OpraHu3alil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType ydeOHOro mpenmMeTa «buonorns BbIIEIEHBI CIEAYIOMNE COIEpKaTeIbHbIC JTHHUM:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OopraHMuecKoro Mupay,
«IBOJIOLHS )KUBOH MPUPOABD, « IKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[lenp u3ywenust yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE — OBJIQJICHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHne YMEHUM UCII0JIb30BaTh 3TU 3HAHUSA JJIs TPAaMOTHBIX JICUCTBUMN B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha 06a3o0BOM ypoBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl 3HAHUH O OHMOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
IPEJICTABICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO I103HaHUf,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX MKHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIlHH,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJEeN U MOJIX0/I0B K U3yUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3alLUu;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOumel KyJabTypbl, (YHKIHOHAJIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHE Yy OOYYarOMIMXCS YMEHUH WILTIOCTPUPOBATh 3HAYEHUE OMOJIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBON MPUPOJIHI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS] STHYECKUX HOPM TIPU MPOBEICHUN
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN W yYMEHUW B TMOBCEIHEBHOW >KWU3HU MJS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUITAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero oOmiero obpazoBanusi «buonorusy, nzydaemas Ha 6a30BOM YpOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBeHHO-HAyUHBIE TPEAMETHI.

Jnis u3yueHus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro OOIIero 0Opa3oBaHMs OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(GopMHPOBAHNN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTMYECKUX HayK.

Metoap! o3HaHUS KUBOM MPUPOABI (HAOII0eHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOU TIPUPOIBIY.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

[Tpaktueckast padora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKHX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xussie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonornu. OTIuume >KUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIH,  IONYJISILIMOHHO-BUIIOBOM,
HKOCHUCTEMHBIH (OMOTE0IeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KUBON
IIPUPOJBDY.

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHE KJIETKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmbie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIMNU OEITKOB.

®epMeHThl — Ouosiornueckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCaXapH/ il (TJII0KO3a, pubo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUloio3a). buonornyeckue QyHKunu
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkumu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un dynkuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kiierounas Teopus — mpUMep B3aWUMOJCHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHUS KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOlye NpU3HAKK KIETOK: 3aMKHYTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuil. CTpoeHHE 9yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYyHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaku, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMU OpraHoU10B KIIETKH. BkitoueHus.

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

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENIbHBIX, KUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

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

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Posb
3aKOHOB COXPaHEHMsI BEILIECTB ¥ SHEPIrUU B IOHUMaHUU MeTabosn3Ma.

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

®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexkTuBHOCTH (hOTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A IS KU3HH Ha 3emiie. Briusane ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTHYecknidi OoOMEH B  KJeTKe. PaciieruieHne  BEmecTB,  BBIACIEHHE |
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [enHernueckas wunHdopmamus u JHK. Peammzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oernka.

Heknerounsie Qopmbl ku3Hu — BHUpYChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKIIA BUPYcOB. bakTepuodaru. bonesnu



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

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

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

Tabmumer  u cxembl: «Tumel  muTanusy, «Metabomm3my,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

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

Henenne xnetkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiive Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe u T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIIOHHPOBAaHWME OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

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

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctamOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIMU
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BererarnBHOoe pa3MHOXEHHWE pacTeHUi», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmkanus JJHK», «Murtosy, «Meiiosy, «lIpsMoe u Henpsimoe pa3BuTHE», «I'aMeTOreHe3 y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrnepMaTo30ubl MIICKOTTHUTAIONIETOY,
«Sineknerka miekonuTarouiero», «KapuokuHes B KiIE€TKax KOpelIka JyKa», MarHuTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHble U NIpaKkTHYeCcKHue padoThl:

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



JlaGopatopnast pabota Ne 4. «V3ydyeHue CTpPOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHUOJIOTUH B CTAHOBJICHUH T'€HETHKU. Bxiiag poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOIN€HETUYECKUH, MOJIEKYJISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcJeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MonorubpuaHoe CKpelrBanrue. 3aKoH eANHO-00pa3us THOPUIOB TIEpBOTO ToKoIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe CcKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKpPEHIMBAaHUA. AHAIM3UPYIOIIEE CKPEIIMBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJeJ10BaHUI0 reHoB. HapylieHue clernieHys TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

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

N3MeHunBOCTh. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Posb cpebl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALIUOHHOW H3MEHYMBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYHBOCTH.

HacnencTBenHas, winM TreHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
U3MeHYMBOCTh. Kiaccuukaiys MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
NPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hd, OO0Je3HH C  HACIEACTBEHHOW  MPEeApacroioKeHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a >KWU3HH, JUATHOCTUKH, MPOMOUIAKTHKNA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHEeTHYECKOe KOHCYJIBTUPOBAHHME. 3HAYCHHE MEAUIIMHCKOW TEHETUKH B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

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

Tabmumpl 1 cxembl: «MOHOTHOPUIHOE CKPENIMBAHUE M €r0 IIMTOTEHETUYECKass OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAHMS, CUEIJIEHHOTO C IOJOMY,
«KapuoTunsl uYenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocth», «MonudukanrmonHas
U3MEHUYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.



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

JlaGopaTopHble H NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUITHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BapHAIIMOHHOTO PsAJia U BApUAIIMOHHON KPUBOW».

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

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

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekusi Kak Hayka U Iporecc. 3apokIeHHe CeNeKInu U JoMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpummsanmuss U e€  yCIexH.
HckyccTBeHHBIH MyTareHe3 M IMOJy4YeHHE MOJUILIONAO0B. JIOCTHXKEHHSI CEeNEKLUUU PACTeHHIA,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

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

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, Y. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pactenuit», «Iloposbl TOMaNIHUX )KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OtnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uotexHomorun», «Knerounsle KyiabTypbl M KIOHHpOBaHUE», «KOHCTpyHpoBaHUE U THEepeHOC
TEHOB, XpPOMOCOM).

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



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MW HA BA30BOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycraHaBiuMBarOTCS TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYAIOIIUMHUCS TPOrpaMM CPEIHETrO OOIIero
00pa30BaHUs: TUYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType IHWYHOCTHBIX pE3yJIbTaTOB OCBOCHUS MpeaMmeTra «buoiorus» BbIIEICHBI CIEAYIOIINE COCTABISIONIME: OCO3HAHUE
00y4aroUMMHUCS POCCUMCKON TPa)kJTaHCKON HMICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOMPEJIETICHUIO,
HAIMYUE MOTHBAIMM K OOYYEHHIO OHMOJOTHH, IEJCHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE KIIFOUEBBIX
HGHHOCTCfI U UCTOPHUYCCKUX Tpazmunﬁ PasBUTHA OMOJIOTMYECKOTr0 3HaHHUsA, TOTOBHOCTb U CHOCOOHOCTD o6yan01uch;[ PYKOBOJCTBOBATLCA B
CBOCH JESITeTbHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTaHOBKAMU, MPUCYIIMMH CHCTEME OMOJIOTHYECKOro 00pa3oBaHusl, HaTMYKUE SKOJIOTHIECKOTO
IMpaBOCO3HAHUA, CIIOCOOHOCTH CTaBUThH eI U CTPOUTD )KU3HCHHBIC I1JIaHbI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHUS mpeamera «buonorusy IOoCTHraroTcs B €IMHCTBE y4eOHOW M BOCIUTATENBHON ACSITENLHOCTU B
COOTBCTCTBUHU C TpaAULIUOHHBIMHA pOCCHfICKHMH COIHOKYJIBbTYPHBIMH, HCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMM, IIPUHATBIMHA
B OOIIEeCTBE NMpPaBWJIAMU M HOPMaMH MOBEIEHHUS U CHOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS M CaMOPAa3BUTHsI, Pa3BUTHUS
BHYTpeHHeﬁ IMO3NIUH JIMYHOCTHU, MMATPHUOTU3MA, YBAXKXCHUA K 3aKOHY U MPABOIMOPAAKY, UCJIIOBCKY Tpyda U CTapUICMy IMOKOJICHUIO, B3AaUMHOI'O
yBa)KEHHUSI, 0EPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEIUIO M TPAIUIIMSIM MHOTOHAIIMOHANLHOTO Hapoaa Poccutickoit denepanuu, npupoje
Y OKpYXarolleu cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mpenMera «buonorus» AOKHBI OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSI
PYKOBOJICTBOBATHCSI C(POPMUPOBAHHOW BHYTPEHHEH MO3MLIMENH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPHMEHTAlUM, MO3UTUBHBIX BHYTPEHHUX
yOEXKICHH, COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSM POCCUNUCKOTO OOIIECTBA, paCIIUPEHHE KU3HEHHOTO OIbITa M OIBITA JeSTEIbHOCTH
B IIpOoL€CCC p€ain3allii OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCHHUTATEIIHLHOMN JACATCIIbPHOCTH, B TOM YHCJIC B HaCTU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCUNCKOTO O0IIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOMN NIEATEIHHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHNH YYEOHBIX U TIO3HABATEIHHBIX 3a/1a4,
BBITTIOJTHEHUN OMOJIOTMYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OTPEAETSATH COOCTBEHHYIO MO3UIIUIO TT0 OTHOIIEHHIO K SIBICHUSIM COBPEMEHHOM XKU3HU B OOBICHATH €€;

YMCHUEC YUUTBIBATH B CBOHUX )IeflCTBHSIX H€O6XOHI/IMOCTI) KOHCTPYKTUBHOI'O BSaHMOHeﬁCTBHﬂ .]'IIOJIGf/i C pasHbIMHU y6e)I(HeHI/I$[MI/I,
KYJBTYPHBIMU LEHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IHPOHECCE COBMCCTHOI'O BBIITOJIHCHHA y‘-Ie6HLIX, IMIO3HABATCIBHBIX M HCCICAOBATCIBCKHUX 3aJa4,
YBOXHUTEIHLHOTO OTHOIIEHUS K MHEHHIO OIIIIOHEHTOB MPU 00CYKJIEHUU CIIOPHBIX BOMIPOCOB OUOIOTHUYECKOTO COCPKAHUS;



TOTOBHOCTH K TYMAHUTApPHO! U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKON I'PaKIaHCKON MIEHTUYHOCTH, MaTPUOTU3MA, YBaXEHUS K CBOEMY HapoJ]y, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoON, ropnoctu 3a ¢BoM Kpai, cBoX0 PouHy, CBOM SI3bIK U KYJIbTYPY, IPOLLIOE U HACTOSAIEE MHOIOHAIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHWE K IPHUPOJHOMY HACIEAMIO M IAMATHUKAaM INPUPOJBI, IOCTHKEHUsM Poccum B Hayke, MCKYCCTBE, CIIOpPTE,
TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH, IOHUMAaHMs 3HaYeHUsl OMOJIOTUH B IO3HAHUU
3aKOHOB IPHUPO/IBI, B )KU3HU YEIOBEKA M COBPEMEHHOTO OOIIECTBA;

uzelHas yoexx1EHHOCTb, TOTOBHOCTD K CIYXEHHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE AYXOBHBIX LIECHHOCTEH POCCUICKOT0O HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTh OLICHMBATh CUTYaLMIO M IPUHUMATh OCO3HAHHBIC PELCHMS, OPHUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJaJla B IOCTPOEHUE YCTOHYMBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOILIECHHWE K CBOMM POJMTEISM, CO3/IaHUI0 CEMBHM HA OCHOBE OCO3HAHHOI'O NPUHATHS LEHHOCTEM CEMENHOM KU3HHU B
COOTBETCTBUU C TpaAuLUAMHU HapoaoB Poccuy;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAYyYHOI'O M TEXHMYECKOTO TBOPYECTBA, CHOPTA, TPy/Ja, OOIIECTBEHHBIX
OTHOIIICHU;

IIOHUMaHUE HYMOLMOHAIBHOIO BO3IECUCTBUSA KUBOM IPUPOABI U €€ [ICHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE ITPOSIBIIATH KAUE€CTBA TBOPUYECKOM JIMYHOCTH;

5) puznueckoro BocnuTaHus, GopMHUPOBAHMA KYJIbTYPBbI 310POBbSI H SMOLMOHAJIBHOTO 0JIArONOTYYHsI:

NOHMMAaHUE U peaju3alus 3J0pOBOro 1 6e30MacHoro oopasa >kU3HH (340pOBOE NMUTAaHUE, COOTIOCHIE TUTUEHNYECKHUX MTPaBUII U HOPM,
cOaJaHCUPOBAHHBIN PEXUM 3aHATHH M OTIbIXA, peryispHas (usnuyeckas aKTUBHOCTh), OEpEKHOI0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHUMaHHe LEHHOCTH MPaBUJ MHIUBHUYyaJbHOTO M KOJUIEKTUBHOTO OE30MIaCHOTO MOBEACHUS B CUTYalUsAX, YTPOXKAIOIIUX 3/I0POBBIO U
YKU3HH JTFOJICH;

0CO3HAHME MOCIEICTBUI U HETIPUATUS BPEIHBIX IPUBbIUEK (YIOTPEeOICHUS alKOT0Jisl, HAPKOTUKOB, KYPEHHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JIEATENHHOCTH TEXHOJIOTUYECKOM U COLMAIbHON HaNpaBIeHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U
CaMOCTOSATEINIBHO BBIIIOJIHATH TAKYIO JEATEIbHOCTD;



WHTEpPEC K pazIMyHbIM cdepaM MpodeCcCHOHATBLHON ASATEIPHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu u
peaJII/I3OBBIBaTb CO6CTB€HHBI€ KU3HCHHBIC I1JIaHbI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpPA30BaHMIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS,

ITIOBBIIIICHHUC ypOBHSI 3KO0JIOT H‘-ICCKOfI Ky.]IBTypBII HpI/I06peT€HI/IC OIIbITA HJ'IaHI/IpOBaHI/ISI HOCTYHKOB U OHOCHKHU HX BO3MOXHBIX
MTOCJIC/ICTBHH JIJIs1 OKPY’KAIOIIIEH CPEIbI;

OCO3HaHHUE TTI00aTBLHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PEIICHUS;

CIOCOOHOCTh HCIIOJB30BaTh MPHOOpETaeMble NMPH H3yYEeHWHW OWOJIOTMM 3HAHMUS W YMEHHUS IPH PEIICHHH TPOOJIeM, CBSI3aHHBIX C
paHHOHaJIBHBIM HpHpOI{OHOJH)?;OBaHI/IeM (CO6JHOI[€HI/IC HpaBI/IJI IIOBCACHUA B npnpoz{e, HaHpaBJIeHHBIX Ha COXpaHeHI/Ie paBHOBCCI/IH B
9KOCUCTEMaX, OXpaHy BHIOB, IKOCHCTEM, Ouochepsl);

AaKTUBHOE HENpUATUE ACUCTBUN, NPUHOCSIIMX BPEl OKPYXKAIOUIEH NpPUPOJHOW cpele, YMEHHE IPOrHO3MpPOBaTh HEOJIaronpUsTHbIE
9KOJIOTUYECKHE MMOCSACTBUS MPEANPUHUMACMBIX JACHCTBUI U IIPEIOTBpaIIaTh UX;

HaJIn4une pa3131/1T0ro SKOJIOTHYECKOI'O MBbIIJICHUA, 3KOJIOFI/I‘-ICCKOI71 Ky.]II)TypBI, OIIbITa ACATCIBbHOCTU BKOHOFH‘ICCKOﬁ HaHpaBHeHHOCTI/I,
YMEHHS PYKOBOJICTBOBAaThCS MMHU B MO3HABATEIbHONW, KOMMYHUKATUBHOW U COIMAILHOM MPAKTHUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU
JIESATETLHOCTH KOJIOTMYECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTUS HAayKM U OOILECTBEHHOM IPAKTHUKH,
OCHOBaHHOTO Ha JTUAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBepHIGHCTBOBaHI/IG ﬂSBIKOBOﬁ 158 ‘IHT&TGJ’IBCKO?I KYJ'II)TypI)I KakK CpeHCTBa BSaHMOHeﬁCTBHﬂ MC)KI[y JJFOOABMU U TTO3HAHUA MI/Ipa,

MOHMMaHUEe CHeNUu(PUKA OMOJIOTHHN KaK HAyKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUU PAllMOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3/aHUN
[EJIOCTHOTO TPEJCTaBIEHU 00 OKPYXKAIOIIeM MHUpPE KaKk O EeJUHCTBE MPUPOJbI, 4YellOBeKa W O0OINecTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOdIeM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

y6e)KI[éHHOCTB B BHAYNMOCTH 6I/IOJ'IOFI/II/I JJISA COBpCMeHHOﬁ IMUBUJIN3AI[UN . O6€CH€‘I€HI/I$I HOBOTI'O ypOBHSI paSBI/ITI/ISI MEAUIIMHBI, CO3JaHUC
MEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelllaTh peCypCHbIe MPOOIeMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTEH BBIXOJA U3 TI00aNIbHBIX
HKOJIOTHYECKUX TPoOJIeM U oOecreueHus Mepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBLHOMY HCIIOJIB30BAHUIO MPUPOIHBIX PECYPCOB U
(GbOpMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

SaI/IHTepeCOBaHHOCTB B HOJ'Iy‘IeHI/II/I 6I/IOJ'IOFI/I‘—IGCKI/IX 3HaHHI>'I B ILCIAX TMIOBBIIICHUA O6HIGI\/'I Ky.]'II)TypI)I, eCTeCTBeHHO-Ha}"—IHOI\/’I
TPaMOTHOCTH, KaK COCTAaBHOM YacTH (yHKIIMOHATIHHOU TPaMOTHOCTH O0YYarOIIUXCsl, POPMUPYEMOI TIPH U3yUESHUH OUOIIOTHH;

IIOHNUMAHUEC CYHIHOCTI/I METOJ0B ITO3HaAHMHA, I/ICHOJ’II)?)yeMBIX B €CTCCTBCHHBIX HaYKaX, CHOCO6HOCTI/I HUCITIOJIB30BATh nonyqaeMLIe 3HAHUS
JUTSL aHAJTN3a U OOBSICHEHUS SIBIICHUI OKPYKAIOIIEro MUPa U MIPOUCXOAIINX B HEM H3MEHEHHH, YMEHHE JIenaTh 000CHOBAHHBIE 3aKITIOYCHHSI Ha
OCHOBC HaquI)IX (baKTOB 1 UMCHOIIUXCA JAHHBIX C ICIIBFO l'IOJ'Iy‘—IeHI/HI )IOCTOBepHI)IX BBIBOJIOB,

CIIOCOOHOCTH CAMOCTOSITETTFHO UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JJIsl PEIICHHsSI TPOOJIeM B PEAIbHBIX KU3HEHHBIX CHUTYAIUsX;



OCO3HAaHHUE L ECHHOCTU Haquoﬁ ACATCIIBHOCTH, TI'OTOBHOCTH OCYIIECTBJIATH IIPOCKTHYHO W HCCICAOBATCIBCKYIO JOCATCIBHOCTD
WHIUWBUIYAJIBHO U B I'PYIIIIC,

TOTOBHOCTb M CHOCOOHOCTH K HEIIPEPLIBHOMY 06pa3OBaHI/IIO u CaMOO6p330BaHI/IIO, K aKTHBHOMY IIOJIYYCHHIO HOBBLIX 3HaHUM TI0
OMOJIOTMH B COOTBETCTBUH C KHU3HCHHBIMU HOTpGGHOCTSIMI/I.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIC pe3yIbTaThl OCBOCHHUS YUeOHOTO mpeaMeTa «bHonorus» BKIIOYAIOT: 3HAYUMBIC I (POPMHUPOBAHUS MHUPOBO33PECHHS
00yYaromuxcss MEeXIUCUUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPAKAIOUIME LEJIOCTHOCTh HAYYHOH KAapTHHBI MUpa U
cnenuuKy METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPTHUs, SBIIEHUE, MPOIECC, CHCTeMa, HAy4HbIH (akT,
MPHUHIIAIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsI, UCCIICIOBaHNE, HAOIOICHNE, H3MEPEHUE, SKCIICPUMEHT M JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe AeiicTBUs (IT03HABATENbHbIC, KOMMYHUKAaTUBHBIC, PETYNIATUBHBIE), oOecnieunBaromnye GpopmupoBanue QpyHKIIMOHATBHON TPAMOTHOCTH
nu COLIHEUII)HOﬁ KOMIICTCHIINN 06yan0H1chs{, CHOCO6HOCTB 06yqa101111/1xcsl HCIIOJIBb30BATh OCBOCHHBIC MC)KIII/ICIII/IHJII/IHapHI)IG,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAJIbHbIC yueOHbIe ACMCTBUS B I03HABATEILHON U COLMATBHON MPAKTHKE.

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUS POTPAMMBI CPEIHEr0 00IIeT0 00pa30BaHUS TOJIKHBI OTPAXKATH:

OByaieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMU IO3HABATEIbHBIMY J1eHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

MCIONIF30BaTh NIPU OCBOEHUU 3HAHUHN MPUEMBI JOTHYECKOTO MBIIUICHUS (aHaln3a, CHHTE3a, CPaBHEHUS, KIacCHu(pUKaluu, 0000IIeH ),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHATUHN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTaHABINBATh CBSI3U C IPYTUMU MOHATUSMU);

ONpeneNsaTh UEeNH JEATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUM HX JIOCTHKEHHUS, COOTHOCHUTH pPE3ylbTaThl ACSTEIBHOCTU C
IIOCTABJICHHBIMU IICIISIMU,

MCIIOJIb30BaTh OMOIOTHUECKHUE TOHITHS ISl 00bSICHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTpOI/ITI) JIOTHYCCKUC paccync;leHm{ (I/IHI[yKTI/IBHBIe, I[GILYKTI/IBHI)IG, 10 aHaJ'IOFI/II/I), BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B
paccMaTpUBaEMBIX SBICHUSIX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOYCHHUS,

HpI/IMCHSITI) CXEMHO-MOJCJIBbHBIC CpeI[CTBa JJIA Hpe}lCTaBJ'IeHI/ISI CYHIGCTBCHHI)IX CB$I3GI71 158 OTHOIHGHI/II\/'I B I/I?,y‘-IaCMI)IX 6I/IOJ'IOFI/I‘~IGCKI/IX
00BeKTax, a TaKkKe MPOTUBOPEUUI Pa3HOTO POJIa, BHISIBICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IJIaH pelIeHUs MPOOIEeMbl C YIETOM aHAM3a UMEIOLINXCA MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN NEATEIbHOCTH;

KOOp)]I/IHI/IpOBaTI) U BBIIIOJIHATH pa60Ty B yCJ'IOBI/ISIX peaJ'II)HOFO, BI/IpTyaJILHOFO 158 KOM6I/IHI/IpOBaHHOFO BBaHMOHeﬁCTBHH;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE e CTBHA:

BJIQJICTh HaBBIKAMU Y4YeOHO-HCCIEIOBATENbCKOW M TPOEKTHOW NEATEThbHOCTH, HABBIKAMH pa3pelieHHs] MpoOJieM, CIIOCOOHOCTHIO H

TOTOBHOCTBIO K CaMOCTOSITeJ'II)HOMy HOI/ICKy METOOOB peI_HeHI/ISI HpaKTI/IquKI/IX 3aj1a4, HpI/IMeHeHI/II-O paszqux METOJ0B IIO3HAHUS,



UCIIOJIb30BaTh PA3JIMYHbIE BUJBI JESITEIBHOCTH 110 MOJYYEHUIO HOBOT'O 3HAHMsI, €0 UHTEPIpEeTallH, IPpeoOpa30BaHUIO U IPUMEHEHUIO B
y4€OHBIX CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX [TIPOEKTOB;

(opMHpOBaTh HAYYHBII TUI MBIIUICHNUS, BJIQJETh HAYYHON TEPMUHOJIOTHEN, KIFOUEBbIMU OHATHAMU U METO/IaMU;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHOMN JAEATEIIEHOCTH M KHU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUUHHO-CIICICTBEHHbIE CBSI3UM M aKTyaJIM3HpOBATh 3a/ady, BbIIBUraTh THIIOTE3y €€ peleHMs], HAXOAUTh apryMEHThI i
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh IapaMETPbl U KPUTEPUH PELLICHUS;

aHAJIM3UPOBaTh IOJIYYEHHbIE B XOJAE PEIIECHUS 3aJauyd pe3yJbTaTbl, KPUTUYECKU OLIEHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBJIATH L€JIEHAIIPABJICHHBIN TOMCK IIEPEHOCA CPEICTB U CLIOCOOOB JAEHCTBHS B NPOPECCUOHAIBHYIO CPENY;

YMETh IEpEHOCUTh 3HAHUS B [I03HABATEIbHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HEESTEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUI'aTh HOBBIE MWJIEM, IIpeJylaraTb OpPUTMHAIbHbBIE IIOAXOJbl U PpEIICHUs, CTaBUTh NPOOJEMbl M 3aJaud, JOIYCKaIoLIUe
albTEpHATUBHBIC PELLICHUS.

3) pabora ¢ ungopmanmeii:

OPUECHTHPOBATHCSI B PA3JIMYHBIX HCTOYHMKAX WHPopManmuu (TEKCTe Y4eOHOro MocoOus, Hay4YHO-TIOMYJISIPHOM JHTEpaType,
OMOJIOTMYECKHX CIIOBApSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHeTe), aHaIM3upoBaTh HHPOPMALIUIO Pa3IMYHbIX BUJIOB U
(dbopM npeacTaBleHUs, KpUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTbh M HEITPOTUBOPEUNBOCTD;

(bopMyIMpOBaThH 3aNpoChl U MPUMEHSATh pa3IMYHbIE METO/bI IPU MOKMCKEe M 0TOOpe Omojornueckoil MHpopmaruu, HeoOXOAUMOMN A
BBITMIOJIHEHMS! Y4eOHBIX 3aj1ay;

npuoOpeTaTh OMBIT HCMOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJBTYpy aKTUBHOTO
MCIIOJIb30BaHUs PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (hOpMy MpeJCTaBiIeHHUS OHoNornyeckor HHQOpMaluM (CXeMbl, TpaQuKH, IHUArPaMMBbI,
TaOJINLIbI, PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaUECTBE CPEJCTBA MPH paboTe ¢ OMOJOTrHYecKoi nH(popMaluei: NpUMEHATh XUMUYeCcKHe, (pu3ndecKue
U MaTeMaTHU4eCcKHUe 3HAKU U CUMBOJIbI, (popMyIibl, aOOpeBUaTypy, HOMEHKIATYypPY, UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE
CpeZCTBa HAIJISTHOCTH;

BJIa/IETh HABbIKAaMH PAaclO3HABaHUs U 3aIUTHI UH(pOpMauK, HHHOPMAIIMOHHON 0€30M1aCHOCTH JIMYHOCTH.

OBJiajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCEeX cdepax >KU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTe MM JUCKYCCHU MO CYLIECTBY 00CYyKIaeMoil
TeMbl (YMEHHE 33JaBaTh BOIPOCHI, BBICKA3bIBaTh CY)KJIEHUS OTHOCHUTEIHHO BBIMOJIHEHMs IMpeajgaraeMoi 3aJadyd, YYUThIBaTb MHTEPECHl U
COIIACOBAHHOCTH MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHbIC CpPEACTBA OOLIEHHs, IOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS
KOH(JIMKTHBIX CUTYaIlNil, yMETh CMATYATh KOH(DIUKTHI U BECTH IIEPETOBOPEI;

BJIAJTh Pa3JIMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOACUCTBUS, NMOHMMAaThb HAMEPEHUs APYTUX JIOJEH, MPOSBIATh YBaKUTEIBHOE
OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (hopMme PopMyIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPEJCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IIOHUMaTb M HCHOJb30BATh IPEUMYIIECTBA KOMAHJHOW W HWHAMBUAYAJIbHOW paOOThl NpH PpELIEHUHU OHOIOrMYecKOM NpoOIeMsl,
000CHOBBIBAaTh HEOOXOMMOCTh TPUMEHEHHSI IPYIIIOBBIX (HOPM B3aUMOJCHCTBUS IPU PELICHUU Y4eOHOU 3a1a4H;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C yu€TOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXkJI0T0 WICHA KOJJICKTHBA,

IPUHUMATH LEIM COBMECTHOM N€ATENbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIAThH IUIaH
NecTBUH, pacripeienaTh PoJid C y4ETOM MHEHUH YHaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOMN paboThl;

OLICHMBATh Kau€CTBO CBOET0 BKJIaJa U Ka)KJOr0 y4aCTHUKA KOMaH/bl B OO pe3ynbTar o pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaratb HOBbIE IPOEKTHI, OLEHUBATh UJI€U C MTO3UIIMKA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYHMOCTH;

OCYLIECTBJISATh MO3UTHBHOE CTPATETMYECKOE IOBEJCHHE B Pa3IMYHBIX CUTYalUsX, IPOSBIATH TBOPUYECTBO M BOOOpakeHHE, OBITh
MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amusi:

MCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLIUAX;

BBIOMpPATh HA OCHOBE OMOJOIMYECKMX 3HaHUI IIeJIeBble M CMBICIIOBBIE YCTAHOBKM B CBOMX JAEUCTBHUSX M MOCTYNKaX MO OTHOIIEHUIO K
YKUBOU NMPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIINX;

CaMOCTOSITENIEHO OCYIIECTBIISTh TO3HABATENIBbHYIO I€ATEIbHOCTD, BBIABIATH MIPOOJIEMBI, CTABUTh M (POPMYITUPOBATH COOCTBEHHBIE 3a/1a41
B 00pa30BaTeNbHOMN 1€ATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH peIIeHUs] NpoOieMbl € Y4E€TOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEATNIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTDH 3a PELICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOH SPYAMIMH B Pa3HBIX 00JAcTAX 3HAaHUM, MOCTOSHHO TMOBBINIATH CBOU
00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIaJICTh HaBbIKAMM 1103HABATEIbHON pedIeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX IEHCTBHM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
Y OCHOBAHUM, UCIOJIb30BaTh MPUEMBI peiiekcru AJis OLIEHKH CUTYalllH, BIOOpAa BEPHOTO PEILIECHUS;



YMETb OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHIIKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JEATEIBHOCTH;
3) npunsiTHE ceOs M APYIHX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3yIbTATOB NEATEIBHOCTH;
IIPU3HABaTh CBOE IPABO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pesynbraThl ocBoeHUs: mporpaMmbel COO mo Guosnoruu Ha 0a30BOM ypOBHE BKIIOYAIOT cHenu(UyYecKue A y4eOHOTro
npenMera «buonorus» Hay4dHble 3HAHUS, YMEHHUS M CHOCOOBI JEUCTBUN MO OCBOEHUIO, MHTEPIPETAMU U MPEeoOpa30BaHUIO 3HAHUM, BHJIbI
JESITEJIBHOCTH 110 MOJyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HaHUN B Pa3IMUHBIX YUEOHBIX CUTYyalUsX, a TAKXKE B pealbHbIX JKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme npeaMeTHbIe pe3ynbTaThl MPEACTABICHBI MO F0/1aM 00yUYeHUSI.

[TpenmeTHbIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTe M POJM OHMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (HOpMUPOBAHUU
COBPEMEHHOU eCTECTBEHHO-HAYUYHOM KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJIE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OMOJIOTHH, PYHKIMOHATBHON IPaMOTHOCTH YEJIOBEKA JUIsl pEIICHHSI )KU3HEHHBIX 3a71a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OMOIOTHYECKUX TEPMHUHOB U TMOHSATHI: XKU3Hb, KJIETKA, OPraHu3M, MeTaboiu3M (0OMEH BEIeCTB U
MpEBpAIllCHHEe SHEPTUM), TOMEOCTa3 (CaMOpEryJysius), YPOBHEBas OpraHMU3alusl >KUBBIX CHCTEM, CaMOBOCIPOU3BEIEHUE (PErmpoIyKIIHs),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jlaratb OMOJIOrMYecKrue TeOpHUH (KJIETOYHas, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJlbHas J0rMa MOJIEKYJISIpHON Ouosorun),
3akonbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpaX MHOTOOOpa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuit H. .
Basunoga), onpenensaTb rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIAJeTh METOJaMH HAy4YHOTO IO3HAaHUS B OHOJIOTHHU: HAONIOJIEHWE U OIMMCAHUE XUBBIX CHCTEM, IMPOLIECCOB U SBIICHUH,
OpraHM3anysl U MpOBEJEHHE OMOJIOIMYECKOro SKCIIEPUMEHTA, BBIABM)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXIY HCCIETyEMbIMU
BEJIMUMHAMU, OOBSCHEHUE TMOIYYCHHBIX PE3yJIbTaTOB, UCIOIB30BAHHBIX HAYUHBIX MOHSATUH, TEOPHH M 3aKOHOB, YMEHHE JeNaTh BHIBOJBI Ha
OCHOBaHUU MOJYyYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIETATh CYILIECTBEHHbIE IPU3HAKA BHUPYCOB, KJIETOK MPOKAPHUOT M OYKAPUOT, OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUsI SHEPTUH B KJIETKE, (POTOCHHTE3a, MNIACTUYECKOTO U SHEPTe TUYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OII0I0TBOPEHUS, pAa3MHOXKEHUS, HHIUBUIYaIbHOIO Pa3BUTUS OpraH3Ma (OHTOTeHe3);

YMEHHE NPUMEHATh IOJIyYeHHbIE 3HAHUS ISl OOBSICHEHHMsS] OMOJIOIMYECKHUX MPOLECCOB M SBJICHWM, ISl MPUHATUSA TNPAKTUYECKUX
pelIeHU B MOBCEIHEBHOW >KM3HU C IENIbI0 o0ecredeHns: 0€30MacHOCTH CBOETO 3/10pOBbSl U 37I0POBbsl OKPY KAIOIIUX JIO/EH, COOMI0NeHUs



HOPM TPaMOTHOTO TIOBEACHHUSI B OKPY’)KAIOLICH MPUPOIHOMN cpele, MOHUMaHuEe HEOOXOAMMOCTH HCIIOJIb30BAHMS JOCTHIKEHHIH COBPEMEHHOU
OuoJjoruu u 6HOTCXHOHOFHﬁ IJId paliluOHAJIBHOT'O PUPOAO0IIOJIBE30BAHUSA

YMEHHUE peniaTh 3JeMEHTapHbIC TCHETUYECKHE 33/1a4i Ha MOHO- M JIUTHOPHIIHOE CKPEIIMBaHUE, CIICIUICHHOE HACIICIOBAHUE, COCTABIISTh
CXEMBbI MOHOFI/I6pI/II[HOI‘O CKpCIIUBaHuA MU NPCACKAa3aHHuA HACJICAOBAHUS IIPU3HAKOB Y OPraHu3MOB;

YMEHHUE BBIMOJHATh J1a0OpPATOPHbIE M TPAKTHUYECKUE pPadOThI, COONIONATh NpaBWia MPH padoTe ¢ y4eOHbIM M J1a0OpATOPHBIM
000pyI0BaHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh U WHTEPIPETHPOBATH MHMOPMAIMIO OMOJIOTUYECKOTO COJEPXKAHUS, BKIIIOYAIOIIYIO TCEBIOHAYYHBIC
3HAHUS U3 PA3TUYHBIX UCTOYHHUKOB (CpPElICTBA MAaCCOBOW MH(OpMAILINU, HAYYHO-TIOMYJISIPHBIE MaTepHaibl), STUYECKUE aCIIeKThl COBPEMEHHBIX
UCCIICIOBAaHHI B OMOJIOTUH, MEIUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOMICHHUS, 0000mas OWOIOTHYECKYI0 HH(POPMALHUI0 W3 HECKOJIBKUX
UCTOYHUKOB, IPAMOTHO HCIIOJIb30BAaTh OHATUIHBIN anmapaT OUOJIOTHH.

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne ni/mm IporpaMmbl Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 0Bpa3oBATETBHbIC
padoThI padoTbI pecypeni
bubnmorexa LIOK
. brosorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
2 JKuBble cucTeMbl U UX OpraHU3aLUs 1 0 0 https://m.eds0o.ru/7f41c292
. bubnuoreka [{OK
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 1 hitps://m.eds00.ru/7f41c292
bubmunoreka IIOK
4 KuzneneaTenbHOCTD KIETKH 6 1 0.5 https://m.eds0o.ru/7f41c292
5 PazMHOXeHME 1 MTHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubmmnoreka HOK
OpPIraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTS M UBMEHUHBOCTD 8 1 15 bubnmnorexa LIOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 0 0 bubnuotexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6nunorexa LIOK
8 PesepHoe pevs . 0 0 https://m.edsoo.ru/7f41c292
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INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jrj;ln Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue fl[:;:ennﬂ o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypcbl
bu6mmorexa [IOK
1 buosnorus B cucteme Hayk 1 0 0 05.09.2023 https://m.edso0.ru/863e6122
o https://m.edsoo.ru/863e632a
MeTo/1bl TO3HaHUS KUBOKN
npupoasl. [Ipaktuyeckas padora Bubnmorexa [IOK
2 Ne 1 «Hcnonssosame PASTHAHBIX 1 0 0.5 12.09.2023 https://m.edso0.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornyeckue cuCTEMBI, 1 0 0 bubmuorexa [JOK
MPOIIECCHI U MX M3YyYCHHE 19.09.2023 = https://m.edso0.ru/863e6564
4 XUMHUYECKHI coCcTaB KiIeTKU. Boaa 1 0 0 bu6mmoreka [IOK
¥ MUHEpaJIbHBIE COJH 26.09.2023  https://m.edsoo0.ru/863e674e
bu6mmoreka [IOK
> bemku. Coctas u crpoerue denkon . 0 0 03.10.2023  https://m.eds00.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «3yuenue 1 0 05 bubnuoreka [IOK
KaTAJIATHYECKOW aKTHBHOCTH ' 10.10.2023  https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMHUIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
! YraeBozsl. JIumns: . 0 0 17.10.2023 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 HykilenHoBEIe KHCTOTEL AT . 0 0 24.10.2023 https://m.edsg).ru/863e6d5c
bu6mmoreka [JOK
d Hyxrensosgie kuciotst. AT® 1 1 0 24.10.2023  https://m.edso00.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YYCHUA

bubmuorexa [JOK

10 kietku. Kierounas teopus 0 07.11.2023  https://m.edso0.ru/863e6e88
11 Krnerka kak 1meiaocTHast )KuBast 0
cucrema 14.11.2023
CrpoeHnue 3ykapruoTUYECKON
kieTku. JlaboparopHas padota No
2 «M3y4yeHue cTpoeHus KIETOK bubmumoreka [IOK
12 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 91.11.2023 https://m.edso0.ru/863e6ff0
OakTepuil o] MUKPOCKOIIOM Ha o https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax u ux
OIIMCAHUE)
CrpoeHnue 3yKapruoTHUYECKOn
kietku. JlabopaTopHas padora No
2 «M3y4yeHue cTpoeHus KIETOK bubnnorexa [HOK
13 pacTeHuii, )KUBOTHBIX, TPHOOB H 0.5 91.11.2023 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha o https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OITMCAHUE)
bu6nmoreka [JOK
14 ObMeH BEmecTs uik METaboMH3M 0 28.11.2023  https://m.eds00.ru/863e766c¢
bu6mmoreka [IOK
15 Porociires. XemocHHTe3 0 05.12.2023  https://m.eds0o.ru/863e7c98
N bubmuorexa [JOK
16 DHepreTueckuii oomen 0 12.12.2023  https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knerku. MuTos.
17 JlabopaTtopHas padota Ne 3 05 bubnuorexa [JOK
«Habmromerne MuTo3a B KIIETKAx ' 19.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
18 Buocunres 6enka. Peakius 0 bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a 26.12.2023  https://m.edso0.ru/863e796e
19 Tpancnsius — OnocuHTe3 Oenka 0 bubmmoreka [IOK
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16.01.2024  https://m.edso0.ru/863e796e
20 Hexnerounsie GopMbl )KU3HU — 0 bubmmoreka [IOK
BHPYCHI 23.01.2024  https://m.edso0.ru/863e7540
@OpMBI pa3MHOKECHUS bubmorexa LHOK
21 OpraHm3MOB 0 30.01.2024 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
22 Meiios 0 06.02.2024  https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
MTOJIOBBIX KJIETOK.
23 OmnonorBopenue. JlabopaTopHast 05 bubnuorexa [JOK
pabota Ne 4 «/3yueHue CTpoCHUs ' 13.02.2024  https://m.edso0.ru/863e81b6
TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
24 NunuBuayansHOE pa3BUTHE 0 bu6mmoreka [IOK
OpraHu3MOB 20.02.2024  https://m.edso0.ru/863e8436
55 mcrorersemmoon 0 Bubmiorexa LIOK
27.02.2024  https://m.edso0.ru/863e8612
W3MEHYUBOCTH
| oo mesesmarms ; Bucmorera 0K
' 05.03.2024  https://m.edsoo0.ru/863e8878
CKpEIllMBaHUe
21 Smonnenmenoro 0 buGmnorexa LIOK
12.03.2024  https://m.edsoo.ru/863e89a4
HaCJIeIOBaHMs MPU3HAKOB
CuerieHHOE Hacle0BaHUE
npusHakoB. JlaboparopHas pabota
8 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnmoreka [JOK
MOHOTHOPHIAHOTO U JUTHOPHIHOTO ' 19.03.2024  https://m.edsoo.ru/863e8c60
CKpEIIMBaHUA y IP030(UIIbI HA
TOTOBBIX MUKpPOIIpErapaTaxj»
29 I'eneTuka moma. HacnemoBanue 0 bu6nmoreka [JOK
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MPU3HAKOB, CLEIUICHHBIX C TIOJIOM 02.04.2024  https://m.edso0.ru/863e8c60
N3MeHUYNBOCTb.
Henacnencrsennas
M3MEHUYUBOCTh. JlabopaTopHas
30 paborta Ne 6. 3yueHue 1 05 bubmuorexa [JOK
MO (PUKAIMOHHOM ' 09.04.2024  https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TTIOCTPOCHHUE
BapHUAIIOHHOTO PsJa U
BapHallMOHHOW KPUBON»
HacnencTBeHHas K3MEHYHBOCTb.
31 Jlaboparopuas pabora Ne 7. 1 05 bubmmoreka [JOK
«AHamM3 MyTaIyi y Apo30QHIbl ' 16.04.2024 = https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
bu6mmoreka [IOK
32 Penerinia uenonexa 1 0 23.04.2024 https://m.eds00.ru/863e8d78
PesepBHrlil ypok. O60011eHHE 10
33 TeMe «HaciencTBeHHOCTE U 1 0 30.04.2024
W3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
34 Cenekuns kaK Hayka i npouece 1 0 07.05.2024 https://m.eds00.ru/863e9214
35 MeTtoabl U JOCTHKEHUSI CEJICKIIUHU 1 0 bu6nmoreka [JOK
pacTeHuil U KUBOTHBIX 14.05.2024  https://m.edso0.ru/863e9214
36 buortexHonorus kak orpacip 1 0 bubnnoreka [JOK
MIPOU3BOJICTBA 21.05.2024  https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 36 45

[TPOPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336




