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MNOACHUTEJIBHASA 3AIIUCKA

[Tpu pa3paboTke mporpamMmbl 10 OMOJIOTUU TEOPETHUYECKYIO OCHOBY JUIS ONIPENENICHUs MOAXO0J0B K (POPMHUPOBAHUIO COACPIKAHUS YU4EeOHOTO
npeameta «buonorusy cocraBuin: KoHuentyaibHbie osioxkeHuss ®I'OC COO o B3anMo00yCIOBISHHOCTH 1IeJIeH, COEPIKaHMsI, Pe3yIbTaTOB 00yUEHUS
1 TpeOOBaHUH K YPOBHIO TIOJITOTOBKHU BBITYCKHUKOB, ITOJIOKECHHS 00 OOIIHX LEJISX U MIPUHIIMIIAX, XapaKTEPU3YIOIINUX COBPEMEHHOE COCTOSTHUE CUCTEMBI
cpenHero obmiero oopazosanus B Poccuiickoit denepannu, a Takke MOJIOKEHUS O crielupuKe OHOI0THH, €€ 3HAYeHUH B MO3HAHUU )KMBOW MIPUPOJIBI U
o0ecCreYeHnn CYyIIECTBOBAHUS YeJoBedeckoro oodmiectBa. COriacHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEACTICHBl OCHOBHBIC (DYHKIIMM TPOTPAMMBI 10
OuOI0THH U e€ CTPYKTYpa.

[Iporpamma no Guosioruu Ja€T mpencTaBiIeHUE O LEeNsiX, 00 o0uel crpareru o0ydeHus, BOCHUTAHUS U Pa3BUTHs O0yUaIOLIUXCsl CPEACTBAMU
yuebHoro mpenmera «buonorus», ompenenser o0s3aTeIbHOE MPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, paclpeleieHue Mo pasieliaM U Temaw,
PEKOMEHIyeMYIO TIOCJIeI0BATEIbHOCTh M3YyYEHUS Y4YEeOHOro Marepuana ¢ yd€TOM MEXIPEAMETHBIX WU BHYTPHUIPEIMETHBIX CBS3CH, JIOTUKU
00pa30BaTeNpHOTO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroXCs.

B mporpamMMe mo OHONIOTHH TaKKe YYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JIMYHOCTHBIM, METANIPEIMETHBIM M MPEIMETHBIM PE3yJIbTaTaM
oOyueHusi B OPMUPOBAHUU OCHOBHBIX BUJIOB YU€OHO-IIO3HABATEIBHOMN JIEATEIBHOCTH/y4eOHBIX JEMCTBUI 00YyUYaIONUXCsl IO OCBOCHUIO COJIEPIKaHUS
OMOJIOTUYECKOTO 00pa30BAHUSI.

B nporpamme no 6uosnoruu (10—11 knaccsl, 6a30BbIi ypOBEHB) peairn30BaH MPUHIIMII IPEEMCTBEHHOCTH B U3YYEHUH OUOJIOTHH, OJaroaaps uemy
B HEH MpPOCMATPUBAETCS HANPABIEHHOCTh HA Pa3BUTHE 3HAHUH, CBI3aHHBIX ¢ (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, [ICHHOCTHBIX
OpHUEHTAIIHI TNYHOCTH, IKOJIOTUYECKOTO MBIIIIICHHUS, TPEICTABICHUI O 3I0pOBOM 00pa3e )KU3HU U OEPEKHBIM OTHOIIIEHUEM K OKPYKaroIIel MPUPOIHOMI
cpene. [loatomy Hapsny ¢ u3yuyeHueM 0011eOMOI0OrHYECKUX TEOPHA, a TAKKE 3HAHUM O CTPOSHHUH KHUBBIX CHCTEM Pa3HOTO paHra U CyIIHOCTH OCHOBHBIX
MPOTEKAIOIINX B HUX MPOIIECCOB B MPOTrpamMme Mo OWOJIOTUH yIeIeHO BHUMaHHUE HCIIOJIb30BAHUIO MOJYYEHHBIX 3HAaHUN B MIOBCETHEBHOM KU3HU IS
perieHusl IPUKJIAAHBIX 3a/7a4, B TOM YHCJe: MPOPUIAKTUKN HACIEJICTBEHHBIX 3a00J€BaHUN YeJIOBEKa, MEIUKO-TEeHETUYECKOT0 KOHCYJIbTHPOBAHMUS,
00OCHOBaHHUSI HKOJOTMUYECKU IEIeCO00Pa3HOr0 MOBEACHHS B OKPYXKAIOLIEH MPUPOTHON cpele, aHalu3a BIUSHUS XO3SMCTBEHHOH NeATeIbHOCTH
YeJIOBEKa Ha COCTOSIHHME TPHUPOJHBIX U HMCKYCCTBEHHBIX HKOCHUCTEM. YCHJICHHE BHUMAHUS K TPUKIAJHOW HAMpPaBICHHOCTH Y4eOHOTO IpeameTa
«buosnorus» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECTeueHUs] YCIOBHM [JIsl pElIeHHUS OJHOM M3 aKTyaldbHBIX 3aJad HIKOJIBHOTO OHMOJIOTMYECKOTO
oOpa3oBaHMsl, KOTOpasi HpeAarnoaaraeT (GopMUpoBaHUE y 00yJarOIMIMXCs CIIOCOOHOCTH afalTUPOBAThCs K M3MEHEHUSM JIMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpa.

buonoruss Ha ypoBHE cpemHero ooOmero oOpa3oBaHUs 3aHUMAaET BaxkHOoe MecTo. OHa obecreunBaeT (POPMUPOBAHHE y OOYUAIOIIHUXCS
MIPEACTABICHUI 0 HAYyYHON KapTHHE MUPa, pacIIupsieT 1 0000111aeT 3HaHUS O )KUBOU MPUPOJIE, €€ OTINIUTEIHHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aINH
Y DBOJIOIUH, CO3MaET yCIOBUS JUIs: MO3HAHUS 3aKOHOB YXUBOHM MpHUpPOAbI, hopmupoBaHusS (YHKIIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3JJ0POBOTO U
0e301macHOro oopasa KU3HH, IKOJIOTUYECKOTO MBIIIIEHUS, IEHHOCTHOTO OTHOIIEHHUS K )KUBOM MPUPOJIE U YEIIOBEKY.

Bonpiioe 3HaueHne OMONOTUST UMEET TakkKe Ui PEIICHUs BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 33Ja4 CpPEeIHEro o0iero oOpa3oBaHWs,
compaym3anuu oOy4aromuxcs. M3yuenune Ouonoruu oOecmedrBaeT YCIOBHUS i1 (DOPMUPOBAHUS HMHTEIUICKTYAJIbHBIX, KOMMYHUKAITHOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYIbTYphI, CIOCOOCTBYET MHTETPALMK OMOJIOTHUYECKUX 3HAHUM C TIPEICTABICHUAMU U3 APYTUX YIEOHBIX



IIPEIMETOB, B YAaCTHOCTH, (PU3MKH, XUMUHU U reorpaduu. Ha3BaHHbIe MOJIOXKEHUs O IpeJHa3HaueHUM ydyeOHoro mpeamera «buosiorus» cocraBuiu
OCHOBY JIJIsl OIIPEACTICHHS MTOJIXOA0B K 0TOOPY M CTPYKTYPHPOBAHUIO €0 COACPIKAHMS, TPEICTABICHHOTO B IPOrpaMMe 10 OHMOJIOTHH.

OT10o0p coxepxanust yyeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE OCYHIECTBIEH C MO3MIMH KyJIbTypOCOOOpa3HOro MOJIXOAA, B
COOTBETCTBHH C KOTOPHIM OOydarouIuecs JOJDKHBI OCBOMTH 3HAHUS M YMEHHs, 3HAUMMBbIC A (OPMHUPOBAHUS OOIIEH KyIbTYpbI, ONPENEISIONIne
aJIeKBAaTHOE ITOBE/ICHUE YEJIOBEKA B OKPYKAIOLIEH IPUPOAHOH cpesie, BOCTpeOOBaHHbBIE B [IOBCEIHEBHOM JKU3HU U MPAKTUYECKO AedrenbHocTH. Ocoboe
MECTO B OTOW CHUCTEME 3HAHMUN 3aHMMAIOT AJIEMEHTHI COAEP)KaHUs, KOTOPbIE CIyXaT OCHOBOH At (hOpMUPOBAHMS MPEACTABICHUH O COBPEMEHHON
€CTECTBEHHO-HAyYHOW KapTHHE MHpa U IIEHHOCTHBIX OPUEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3allui OMOJIOIHYECKOr0 00pa30BaHMUsL.

CTpyKTypHpOBaHHE COJEPKAHUA YIeOHOTO MaTeprajia B IporpaMMe 10 OMOJIOTHH OCYIIECTBICHO C YIETOM IMPHOPUTETHOTO 3HAYCHUS 3HAHUH
00 OTJIMYUTENIHBIX OCOOEHHOCTSX KMBOM MPUPOJBI, O €€ YPOBHEBOM OpraHM3allMU U 3BOMIOLMU. B COOTBETCTBUM C 3THM B CTPYKTYpe Yy4eOHOIro
npenMera «buonorusi» BbIIEIEHBI CIENYIOIIME cojepXkaTelbHble JuHUU: «buonorus kak Hayka. Meroasl HaydyHOro mno3HaHus», «Kierka kak
Ouosiornyeckas cucremay», «OpraHuzM Kak Ouojoruueckas cucrema», «CucremMa U MHOrooOpasue OpraHMYECKOro MHUpPa», «IBOJIOLUS KUBOU
HPUPOAB), «IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Llenb u3yuyenus yueGHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaICHUE 00YyUYAIOLIMMUCS 3HAHUAMU O CTPYKTYPHO-()YHKIIMOHAJIbHON
OpTaHU3aIMH KUBBIX CHCTEM PAa3HOT0 paHra W MpuoOpeTeHHe YMEHHUH MCIOIb30BaTh 3TU 3HAHMSA JJISl TPAMOTHBIX JEHCTBUN B OTHOIIEHHH OOBEKTOB
’KMBOM MPUPOJIBI U PELICHUS PA3IUYHBIX )KU3HEHHBIX IIPOOIIEM.

Joctuxenue 1einn u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecrieunBaeTcs pelIeHneM CIIEAYIOINX 3a1ay:

OCBOCHME 00YUaIOIIMMHUCS CUCTEMBI 3HAHUH 0 OMOJIOTHYECKUX TEOPUSX, YICHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, TPABUIIaX, CIIYKaIIUX
OCHOBOM 11711 (POpMUPOBaHMSI MPEACTABIEHUN O €CTECTBEHHO-HAYYHON KapTHMHE MMpa, O METO/IaX HAyyHOTrO MO3HAHHUS, CTPOEHUH, MHOI000pa3uu u
0COOEHHOCTSIX KMBBIX CUCTEM PAa3HOTO YPOBHs OpraHM3allii, BBIAAIOIIUXCSA OTKPBITUSAX M COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y 00y4arolMxcsl MO3HABATEIbHBIX, HHTEIJIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEW B IMpOLIECCe aHalIM3a JAaHHBIX O MyTAX
pa3BUTH B OMOJIOTUU HAYYHBIX B3IJIAA0B, €M U OJXO0/I0B K U3YYEHHIO KHUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3allu;

CTaHOBJIEHHE Yy OOydJarommxcs oOlell KyJIbTypbl, (YHKIHMOHAJIbHOM TI'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATh U OLIEHWBAThH SIBJICHUS
OKpY>KaroIlero MIpa >KMBOM MPpHUPO/Ibl HA OCHOBAaHUM 3HAHUH U OIBITA, TOJYYEHHBIX IPU U3yYEeHUN OMOJIOTHH;

dopMupoBaHue y oOydaroIIMXCsl YMEHUN WIUIIOCTPUPOBATH 3HAYEHHE OMOJOTMYECKMX 3HAHUN B NMPAKTUYECKOM JEATENBHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH 1 arpoOHMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKAEHHOCTH B BO3MOXKHOCTHU IIO3HAHUS YEJIOBEKOM >KHMBOM MPUPOJBI, HEOOXOIWMOCTH OEpe’KHOTO OTHOIIEHUS K HeH,
COOJTIOIGHUSI STUYECKUX HOPM MPU MIPOBEICHUH OMOJIOTHYECKUX UCCIIEeI0BaHUIl;

OCO3HAHHME IIEHHOCTHM OHMOJOrMYECKHX 3HAHWW [UIs TIOBBIIIEHHUS YPOBHSA 9SKOJOTMYECKOW KyJIbTYphl, A7 (HOPMUPOBAHHS HAYYHOTO
MHPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHMH B MOBCEIHEBHOW JKU3HU JJIS OLIEHKU IMOCIEICTBUI CBOEH AEATENbHOCTH IO OTHOLICHHIO K
OKpY KaloIen cpesie, COOCTBEHHOMY 37I0pPOBbI0, 000OCHOBAHHE M COOTIOJICHUE MeP MPODUIAKTUKHN 3a00JICBaHHA.

B cucteme cpennero obmiero obpazoBanus «buosnorus», uydaemas Ha 0a30BOM YpOBHE, SBISETCS 00A3aTElNbHBIM YYeOHBIM MPEAMETOM,
BXOJIALIMM B COCTaB MpeaMeTHON o0iacTu «EcTecTBeHHO-HAay4HbIE TPEAMEThI.



Jlnst u3ydyeHus: Ouonoruu Ha 6a30BOM YPOBHE CpeHero obmiero oopazoBanus orBoautces 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henenio), B
11 kiacce — 34 gaca (1 gac B Henento).
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTUS 00pa30BAHMS»



COILEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMHU C OOIIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMH €CTECTBEHHBIMH HayKamu, (UIOCOPUEH, ITHKOM,
ACTETUKOM U IpaBoM. Posb Ouonoruu B GopMupoBaHUH COBPEMEHHON HayYHON KapTHHBI MUpa. Cructema OMOIOTUYECKUX HayK.

MeTo/bl TIO3HAHUS KUBOW MPUPOIBI (HAOIIOICHNE, SKCTICPUMEHT, OMTUCAaHKEe, U3MEpPEHHUE, KIIacCU(PUKAIINS, MOJICTHPOBAHNE, CTATUCTUICCKAS
00paboTKa TaHHBIX ).

JdemoHcTpaumnu:

optpetwt: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuibl ¥ cxembl: «MeTObl TIO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTiaeckast padorta Ne 1. «Vcronp30BaHUE PA3TUYHBIX METOIOB IIPH U3YYCHUN OMOJIOTUICCKIX O0OBEKTORB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3AIUA.

JKuBble cucteMbl (OMOCUCTEMBI) KaK MpeIMeT U3ydeHus 6uonaoruu. OTanure )KUBBIX CUCTEM OT HEOPraHUYECKOM MPUPOIBI.

CpoiicTBa O6MOcHCTEM M HX pazHooOpasue. YpPOBHM OpraHM3allid OMOCHCTEM: MOJIEKYISPHBIN, KJIETOYHBIN, TKaHEBBIH, OpraHM3MEHHBIH,
MOMYJISIIMOHHO-BU/I0BOM, SKOCUCTEMHBIN (OMOreo1eHOTHIECKH i), OrochepHbIil.

JleMoHCTpanum:

Tabauiel U cxeMbl: «OCHOBHBIE TPU3HAKHU )KU3HIY, «YPOBHHU OpraHU3alluu KUBON IPUPOIBI.

Ob6opynoBanue: mojenb Mojaekyisl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH.

XUMHYECKUH COCTaB KIETKU. XMMUUECKHUE IEMEHTBI: MAKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHbIE BELLIECTBA.

@OYHKIMH BOJbI U MUHEpAIbHBIX BEleCTB B KieTke. [loanep:kanne ocMOTHYECKOTrO OasiaHca.

benku. CoctaB u cTpoeHue 0eiakoB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnMble U 3aMEHUMbIE aMHUHOKHCIOTHI. AMHUHOKHCIIOTHBIH
COCTaB. YPOBHU CTPYKTYphlI O€TKOBOW MOJIEKYJbl (IEpBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTHUYHAS CTPYKTYpa). XUMHUECKUE CBOHCTBA OEJIKOB.
buonoruueckue GpyHKIMU OEIKOB.

depMeHThI — OuoJornuecKkue karaau3aTopsl. CTpoeHue GepMeHTa: akTUBHBIN LEeHTp, cyOcTpaTHas crerduuHocTh. KodepmenTsl. BuramMuns.
OTinuus GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (T0K03a, pubo3a U J1e30Kcupru003a), qucaxapuabl (caxaposa, JIakTo3a) M IMoJIMcaxapuasl (Kpaxmai, TJIUKOTeH,
Hesnoo3a). buonorunueckue GyHKIUU YriieBOAOB.



Jlunuaer: Tpurnuuepuabl, hochomunuasl, crepounsl. I'uapodunsHo-ruapodoOHbIe cBoiicTBa. buonornyeckue GyHknuu aunuaoB. CpaBHeHHE
YIII€BOOB, OCJIKOB U JIMMUI0B KaK HICTOUHUKOB SHEPTHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneornnbr — MoHOMEpBI HyKIemHOBBIX KuciaoT. Ctpoenue u Gpynkiuu JIHK. Ctpoenne n ¢hyHKIMH
PHK. Bunst PHK. AT®: ctpoenue u pyHKIHH.

[{utonorus — Hayka o kjeTke. Kierounas teopust — npumep B3auMOAeHCTBUS ujiei U (PakTOB B HAYYHOM MO3HAHUU. MeTOAbl U3y4eHUs KIETKH.

Knertka kaxk niesnoctnas xuas cuctema. O01ie npu3Haky KJIETOK: 3aMKHYTast Hapy)kHast MemOpana, Mosiekyiisl JIHK kak renernueckuii anmapar,
cUcTeMa CHHTe3a Oenka.

Tunsl KIETOK: dyKapuoTHYecKas U MpokapuoTruuyeckas. OCOOEHHOCTH CTPOEHMsI NMPOKapHOTHYECKON KieTku. KierouHas cteHka OakTepuil.
CrtpoeHue 3ykapuoTuyeckoil kinetku. OCHOBHBIC OTIMYUS PACTUTEIBHON, Y)KUBOTHOM U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAS CTEHKA, TTTMKOKAIMKC, uX QyHkiuu. [Trasmarudeckas memOpaHa, e€ cBOWCTBA U () YHKITHH.
Hurtomnasma u e€ opranouasl. OgHomeMOpanubie opranousl kietku: JIIC, annapar ['ompmku, nu3ocomsl. [lonyaBTOHOMHBIE OpraHOUBI KIETKH:
MUTOXOHIPHUH, TUIACTHBL. [Iporicxoxkaenne MUTOXOHIAPUH | TutacTuA. Buasl mnactun. HememOpaHHbIe OpraHOM/IBI KISTKH: PHOOCOMBI, KIETOYHBIH
LEHTp, LIEHTPUOIHN, PECHUYKH, KI'YTUKU. DyHKIIMM OpraHou10B KJIETKU. BritoueHus.

SAnpo — peryasTopHbIi LeHTp KieTku. CTpoeHue siipa: saepHas 000I04Ka, KaproIuia3Ma, XpOMaTHH, SIIPHIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpaumuu:

[oprpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Jluarpammbl: «Pacnpesenenre XUMHUECKUX 3JIEMEHTOB B HEXKUBOW MpHUpoie», «Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEY.

Tabmuubl u cxemsl: «Ilepuoanyeckas Tabiuna XMMUYECKUX AJIEMEHTOBY», «CTpoeHHe MOJeKyibl Boab», «buocuHTes Oenka», «CTpoeHue
MoJieKynbl Oenka», «Ctpoenue dpepmenta», «Hyknennosbie kucnotsl. JIHK», «Ctpoenune monekynsl AT®», «CTtpoeHue 3yKapuoTHYECKOW KIETKU,
«CTpoeHue KUBOTHOMN KIIETKW», «CTPOEHUE PACTUTEIBHON KIETKN», «CTPOEHHE NPOKAPUOTUYECKON KIETKN», «CTpOEHHE AApa KIETKU», «Y TIIEBOABIY,
«JIunmap.

OO6opynioBaHMe: CBETOBOM MMKPOCKOI, OOOpYAOBaHHE Ui IPOBEIACHUS HAOMIOJCHUN, H3MEpEHHH, SKCHEpUMEHTOB, MHUKPOIIpEnaparhl
PaCTUTENBHBIX, )KUBOTHBIX U OAKTEPUATILHBIX KIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 1. «/3ydeHune kaTramuTHYECKONH aKTUBHOCTH (PePMEHTOB (Ha TPUMEPE aMIITa3bl I KaTalas3bl)y.

JlaboparopHas padota Ne 2. «/3yueHue cTpoeHHs! KIETOK PaCTeHUH, )KMBOTHBIX U OaKTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MHUKpPOIIpenapaTax
U UX OIMCAHUEN.




Tema 4. ’KuznenesaTeJbLHOCTL KJIETKH.

OOMeH BemecTB, MM METa00IM3M. ACCUMHIISINS (TUTACTHYECKUH OOMEH) U AUCCUMIIISAIUS (SHEPreTHYecKuid 00MEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmerabonu3ma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U SHEPTUU B IOHUMAHUU METab0IM3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib pepMenTOB B 00MEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBas M TeMHOBasA (a3bl GporocuHTe3a. Peakuuu gorocunTesa. DPpPekTuBHOCT (hoTOCHHTE3a. 3HaUeHne (HOTOCUHTE3A IS
KHU3HH Ha 3emuie. Briimsinue ycnoBuii cpezpl Ha (POTOCHHTE3 U CIIOCOOBI MTOBBILICHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHA.

XeMocuHTe3. XeMOCHHTE3Upyole OakTepuu. 3HaYeHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

DHepreTUyecKuii 0OMEH B KJIeTKe. PacienieHre BemecTB, BbIACICHHE U aKKyMYJIUPOBAaHUE SHEPTHH B KIIETKE. DTaIbl YHEPreTHIECKOT0 OOMEHa.
I'mukonu3. bpoxkenue u ero Buibl. KuciaopoaHoe OKHCIEHHE, WU KIETO4YHOe AbixaHue. OxucnutenbHoe ¢ochopunrpoBanue. IP(HEeKTUBHOCTh
SHEPreTUYecKoro oOMeHa.

Peakiun matpuunoro cunresa. ['eneruueckas unpopmanust u JJHK. Peanuzanus renernueckoil nHpopmanuu B kierke. ['eHeTnueckuit ko u
ero coiictBa. Tpanckpunuus — Matpuunblii cunTe3 PHK. Tpancusaius — 6uocunTe3 6enka. Jransl Tpancasuuu. Kogupoanue amMmuHokucior. Poib
prubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢opmsl xu3Hu — BUpychl. Vctopust otkpeitust BupycoB (. WM. IBanoBckuit). OCOOEHHOCTH CTPOSHHS M KU3HEHHOTO IHKIIA
BUpycoB. baktepuodaru. bonesHu pacteHMii, *KUBOTHBIX M 4YellOBEKa, BbI3bIBaeéMble BUpycamH. Bupyc mmmyHozeduuurta venoreka (BUY) —
Bo3Oyautens CITN1a. O6patHast TpaHCKpUIIIIHS, peBepTaza u unrerpasa. [Ipoduiaktuka pacnpocTpaneHus BUPYCHBIX 3a00JI€BaHUM.

JleMoHCTpanum:

[Moptpersr: H. K. Konbios, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUA», «DHEpPreTHYecKuii obOmen», «Ximopomiaact», «DOTOCHHTE3Y,
«Ctpoenne JIHK», «Ctpoenue u pyHkunonupoBanue rea», «Cunres oenka», «l'eHernueckuil kon», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH 1k Bupyca CIIMa, 6akreprodaray, «Pemnukarms JTHK».

Ob6opynosanue: mogenu-anminkanuu «Y asoenne JIHK u Tpanckpunuusy», «buocunres 6enka», «CTpoeHue KieTku», Moaens cTpykTypst JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii muki, Wi >KA3HEHHBIM MUK KieTku. MaTepdaza m muto3. Ilpomecch, nporekaronme B mHTepdaze. Permmukamus — peakius
matpuyHoro cuHteza JIHK. Crpoenune xpomocom. XpomMocoMHBIH HabOp — KapuoTUN. [IUIUIOMAHBIA M TalJIOUIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomaruzasl. LIuTo0ornyeckue OCHOBbI pa3MHOKEHUS U MHIUBUAYAIIBHOTO PA3BUTHSI OPTaHU3MOB.

Henenune knetkn — muto3. Ctaguu Muto3sa. [Iporeccel, mpoucxoasdine Ha pa3HbIX CTaAUSX MUTO3a. bBUOIOrnuecknii CMbICII MUTO3a.

[Tporpammupyemasi TuOesb KISTKH — arlonTo3.

@opMbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrojoe M TojoBoe. Buupl 0ecrnonoro pa3MHOXKEHMs: JAeJIEHHE HaJABOE, IMOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BETeTaTHBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KJIOHUPOBaHHE OPTaHU3MOB, €r0 3HAUEHHE ISl CENEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIINYUS OT OECIONOrO.



Meiio3. Ctaguu menosa. [Iponecchl, npoucxoasdiue Ha craausx Mmeio3a. [losenenue xpomocom B Mmeiose. Kpoccunrosep. buonornueckui
CMBICJI M 3HAYEHUE Meio3a.

["ameTorenes — mporecc oOpa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [I0JI0BBIC JKene3bl: CEMEHHUKH U sIMYHUKU. OOpa3oBaHUE M Pa3BHTHE
MOJIOBBIX KJIETOK — TrameT (CrepMaTo30uj, SUIEeKIeTKa) — ClepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS SIMICKIETOK M CIEPMAaTO30HIOB.
OmnonorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTarbl SMOPHOHAIBHOTO PAa3BUTHA Y IMO3BOHOYHBIX
KUBOTHBIX: JIpOOJIeHHE, racTpyisuus, opraHorere3. I[loctomOpuoHambHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHUS: MPSIMOE, HEMPSMOe
(mmauHOYHOE). BiisiHMEe cpebl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 1IBETKOBOI'O paCTEHHUS: CTPOCHUE CEMEHH, CTaUU Pa3BUTHSI.

JdemoHcTpaumnu:

Tabmuiel u cxeMbl: «DOpMBbI Pa3MHOXKEHHUS OPTaHU3MOBY, «/{BOHHOE OMIIOOTBOPEHNUE Y IIBETKOBBIX pacTeHUI», «BereTatuBHOE pa3sMHOKEHHUE
pactenuit», «Jlenenue kietku OakTtepuit», «CTpoeHHEe MOJIOBBIX KIETOK», «CTpoeHue XxpomocoMmbl», «Kmetounbrit mukiny, «Permumkanus JJHK»,
«Muros», «Meito3», «lIpsmoe u HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOMUTAIOLIUX U YelI0BeKa», «OCHOBHbBIE CTaJIMM OHTOI'€HE3a».

OO06opynoBaHue: MUKPOCKOII, MHUKporpenapaTsl «CrepMaTo30uAbl MIICKOMHUTAIONIETo», «SHleKneTka miekonuTaromero», «KapuoknHnes B
KJIETKaxX KOpeIIKa JIyKay, MarHUTHas MoJieb-anmiukanus «/lenenne knetkun», moaens JJHK, moxens meTadaznoit XxpoMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 3. «HaGmroeHne MuTo3a B KJIeTKaX KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax».

JlaboparopHnas padota Ne 4. «M3yueHne cTpoeHus: MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIpENnapaTax.

Tema 6. HacsieacTBeHHOCTh H H3MEHYMBOCTH OPTraHU3MOB.

Hpez[MeT " 3a1a41 I'CHCTHUKU. I/ICTOpI/Iﬂ Pa3sBUTHA TCHCTUKMU. Poms IIUTOJIOTHUHN U 3M6pI/IOJ'IOFI/II/I B CTAHOBJICHUHN I'€CHCTUKU. BKHaI[ pOCCHﬁCKHX n
3apyOeKHBIX YUEHBIX B pa3BUTHE M€HETUKU. MeTO/bl T€eHEeTUKH (THOPUI0JIOTHYECKUH, INTOTCHETHYECKUH, MOJIEKY ISIpPHO-TeHeTHYeCcKHii). OCHOBHBIE
reHeTHYecKre MoHATHS. | eHeTHuecKas CHUMBOJIMKA, UCITIOJIb3yEeMasd B CXEMax CKpCIHI/IBaHI/Iﬁ.

3aKOHOMEPHOCTH HacleI0BaHMs MPU3HAKOB, YCTaHOBIEHHBIE . Menaenem. MoHOruOpuiHoe CKpelBaHue. 3aKoH eAMHO00pa3us THOpUI0B
IEPBOTO IMOKOJICHHUA. HpaBI/IJ'IO JOMUHHPOBAHUA. 3akoH PaCIICIVICHUA ITPHU3HAKOB. I'mmoresa umcToTe! Tamet. IlomHoOe 1 HemmorHOE JOMUHHPOBAHUC.

ZII/IFI/I6pI/IJIH06 CKpCUIMBaHUC. 3aKk0oH HE3aBUCHUMOIO HACJICOJOBaHUA IIPHU3HAKOB. LII/ITOFeHeTI/I‘IeCKI/Ie OCHOBBI )II/IFI/I6pI/I)1HOFO CKpCIIMBaHMA.
AHanusupyroliee cKpeuuBanye. Vcrnonp30BaHne aHATU3UPYIOIIEro CKPEIIMBAHUS ISl ONIpeieNIeHHs TeHOTHIIa 0co0u.

CueruieHHoe HacienoBanue mpu3HakoB. Pabora T. Moprana mo crerjeHHOMY HacJIeIOBaHWIO TeHOB. HapymieHuwe cliersieHus TeHOB B
pe3yJibTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TeOpusl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetuka nosa. XpoOMOCOMHOE ONpPEIEIEHHUE T0ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M Ie€TEpOraMeTHBIE OPraHU3MBbI.
HacnenoBanue npu3HakoB, CHETJIEHHBIX C ITOJIOM.



N3meHunBOCTh. Buapl HM3MEHUYMBOCTH: HEHACJEICTBEHHAss M HacleICTBeHHas. Poyib cpeabl B HEHACIEACTBEHHOW HW3MEHYHMBOCTH.
XapakTepucTuka MOAU(PHUKAIIMOHHON M3MEHYMBOCTU. BapuaoHHblil psa v BapualoHHast kpuBas. Hopma peakuunu npusHaka. KonmndyecTBeHHBIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAN(PUKALIMOHHON U3MEHYHBOCTH.

HacnencreenHasi, iiiv TeHOTHITMYECKAs, HK3MEHYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTH. Mel03 ¥ MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTH. MyTanmoHHass W3MEHYUBOCTb. Kiaccudukaius MyTanuili: T€HHbIE, XPOMOCOMHBIE, I€HOMHbIe. YacToTa M NPUYMHBI MYyTallHii.
MyTtareHusie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HAcleACTBeHHON n3MeHunBocty H. Y. BaBuiosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

['enetuka uenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOAbl TEHETHKH YENOBEKA: I€HEAJTOTHYECKUU, OJIM3HEIOBBIM, ITUTOTCHETUYECKUM,
OMOXMMHYECKUN, MOJIEKYIISIpHO-TeHeTH4eckuii. CoOBpeMeHHOe OINpeesicHHe TeHOTUNA: MOJHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomonisio [1I[P-ananu3a. Hacnencrsennsie 3a001eBaHus 4eoBEKa: reHHbIE 00JIe3HU, OOJIE3HU C HACJIEICTBEHHON MPEAPaCOIOKEHHOCTBIO,
XxpomocomHbie Ooisie3nn. Comartuueckue M reHepatuBHble Mytanud. CTBoNOBBIE KieTKH. lIpuHIumbel 370poBOoro obpasza KH3HU, AUATHOCTUKH,
PO UIIAKTUKH M JICUSHUS TCHETHUECKUX OoJie3Hel. MeIMKO-TeHeTHUECKOe KOHCYIbTUPOBaHUE. 3HAUYCHUE MEAMIIMHCKOM T€HETUKH B TIPEIOTBPAIICHIH
Y JICYEHUH TeHETHYECKHUX 3a00JIeBaHUI UeloBeKa.

JdemoHcTpaumuu:

[Moptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. . BaBunos.

Tabmuipl U cxeMbl: K MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTCHETHYeCKash OCHOBa», «3aKOH DACIICIJIEHUS W €ro IUTOTreHeTHYeCKas
OCHOBa», «3aKOH YHUCTOTHI TaMeT», «/lurubpuanoe ckpemmBanue», «lluronornueckrue OCHOBBI JTUTHOPHAHOTO CKpEUIUBaHUM», «Meio3y,
«B3anmoielicTBHE allIeTbHBIX TEHOBY, «I €HeTUUeCKue KapThl paCTEHUH, )KUBOTHBIX U YeJIOBEKay, «I eHeTnka mosay, «3aKOHOMEpHOCTH HaCIeA0BaHUs,
CIIETNIEHHOTO € TIoJIoM», «KapHOTHUIIBI YeTTOBEKa 1 KUBOTHBIX», «BUIbI M3MEHYNBOCTIY, «MoaudukalmoHHas N3MEHYUBOCThY, «HacrenoBanue pe3yc-
(bakTopay, «'eHeTrKa rpynmn KpoBu», «MyTallmoHHasi K3MEHUYHUBOCTH.

O6opynoBanue: MoAenu-anmnkanuu «MoOHOTHOpUIHOE CKpeluBanuey», «HemomHoe moMuHHpOBaHHE», «J{UTHOPUIHOE CKPEIUBAHUEY,
«Ilepexpéct xpomMocom», MUKPOCKON M MHKporpenapaT «J/lpo3oduna» (Hopma, MyTauuu (opMbl KpbUIEB M OKpacku Temna), repbapuil «l'opox
IIOCEBHOMN.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlaboparopuas pabota Ne 5. «M3ydeHWe pe3ynbTaToOB MOHOTHOPHIHOTO W JUTHOPUIHOTO CKpEIIMBaHUS Yy JAPO30(HIBI HAa TOTOBBIX
MHKpOIIpenaparax».

JlabopaTtopHnast pabota Ne 6. «3ydenne MmoaupuKanmOHHON W3MEHYUBOCTH, TTIOCTPOEHNE BAPHUAIIMOHHOTO Psi/ia ¥ BApUAIIMOHHON KPUBOII.

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30¢puiibl Ha TOTOBBIX MUKPOIIpENapaTax.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIl3 POAOCIOBHBIX YETOBEKay.




Tema 7. Cesekuiusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexnus Kak HayKa U Iporecc. 3aposkIeHNe CEIeKINU 1 jomectukanus. Yuenue H. 1. BaBuinoa o meHTpax IpOHCX0XKASHUS U MHOTO0Opa3us
KYJIBTYPHBIX paCTeHUU. LIEeHTpBI MPOUCXO0KACHMS TOMAIIHUX )KUBOTHBIX. COPT, TOPOAA, IITAMM.

CoBpeMeHHBIE METOJbl CEJeKIMH. MacCOBBIi M HHIUBUAYAJIbHBIA OTOOPHI B CEJEKIMH PACTEHHH M KUBOTHBIX. OIEHKAa 3KCTEephepa.
bauskoponcTBeHHOE ckperyBanue — HHOpuAnHT. Yucras nuHud. CkpelimBaHue 4uCThIX JuHui. ['ereposuc, uimm rubpuanas cuina. HepoacrBenHoe
CKpeuBanue — ayropuaunr. Otnanéunas rudpuansanus u e€ ycrnexu. MIcKyCcCTBeHHBIH MyTareHes 1 MoJy4eHue MOTUILIONI0B. JI0CTH)KEHUS CelleKInT
pPacTeHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonorus Kak oTpacib MPOW3BOJACTBA. | eHHas WHXKeHepHs. DTanbl cozmaHus pekomOuHanTtHOW JIHK m TpaHCreHHBIX OpraHW3MOB.
Knerounas wumxenepus. Kierounsle KynapTypel. MUKpPOKIOHANbHOE pa3sMHOXKeHUE pacTeHuil. KIiloHMpoBaHHE  BBICOKONPOMYKTHUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJIOIMUECKUE U 3THYecKue npodaembl. ' MO — reHeTnuecku MOAU(PUIMPOBAHHBIE OPTAHNU3MBI.

JleMoHcTpanmu:

Iloprpetsl: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnuubl ¥ cxeMbl: kapTa «LIeHTpBl MPOUCXOXKICHUS U MHOr000pa3usl KyJbTYPHBIX pacTeHuil», «Ilopoabl qoMalHUX >KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuit», «OtnanéuHas rudbpummsanus», «Padorel akagemuka M. @. UBanoBay, «llomummonaus», «OOBEKTHI OMOTEXHOJIOTHN,
«KiteTouHble KyIbTyphl U KJIOHUPOBaHHUE», «KOHCTpyHpOBaHHUE U IIEPEHOC T€HOB, XPOMOCOM.

OO6opy0oBaHMe: MYJISIKHU IJI0/I0B U KOPHEIUIOA0B AUKUX (POPM U KYJIbTYPHBIX COPTOB pacTeHUM, repOapuii «CenbCKOX035IIICTBEHHbIE PACTEHUS.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTHIKEHUS CENIEKIIMM PAacTeHWHW W KMBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIMIO, IIEMEHHYI0 (epmy,
COPTOMCIIBITATENbHBIN YUacTOK, B TEIUIMYHOE XO035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA HITM HAYYHOTO LIEHTPA)».




INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOI'PAMMLBI 10 BHOJIOIT'MM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUIA

Cormacao ®I'OC COO, ycranaBiuBaroTCsa TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS OOYYAIOIIMMHUCS MPOrPaMM CPEIHETO OOIIET0 00pa3oBaHuUs:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHS IpeaMeTa «bromorusy BhIIEICHBI CISAYIONINEe COCTABISIONINE: OCOZHAHNE 00YIarOIIMMHUCS
POCCUNCKOHN IPayKIaHCKOM MACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIEHOCTH M CAMOOIIPEICIICHUIO, HATMYHE MOTUBALIUU K 00YUESHUIO
OWMOJIOTHH, [EICHANIPABICHHOES PAa3BUTHE BHYTPEHHUX YOCKICHHI JTHYHOCTA HA OCHOBE KJTFOUEBBIX LIEHHOCTEHW W MCTOPUUYECKUX TPAJUIUNA PA3BUTHS
OMOJIOrMYeCKOro 3HaHHs, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAThCS B CBOEH JEATEIBHOCTH I[EHHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMH, MPUCYIIIUMHU CUCTEME OMOJIOTHYECKOTO 00pa30BaHMsl, HATMYKE SKOJOTUUECKOTO MPABOCO3HAHMSI, CIOCOOHOCTU CTaBUTh IIEH U CTPOUTH
YKA3HEHHBIE I1JIaHBI.

JlngHOCTHBIE pe3ynbTaThl OCBOCHUS IIpeMeTa «BHOoTOTHsI» TOCTUTAIOTCS B €IUHCTBE YUEOHOU M BOCTTUTATEILHOM AESITEIIBHOCTH B COOTBETCTBUU
C TPAIMLIMOHHBIMU POCCUMCKIUMH COIIMOKYJIBTYPHBIMHU, HCTOPUYECKIUMHE U TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSMU, IPUHATHIMU B OOIIIECTBE MPaBUIAMHU
Y HOpMaMU TOBEJEHUS U CIIOCOOCTBYIOT IPOIECCaM CaMOIO3HAHMS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, Pa3BUTHUsI BHYTPEHHEH MO3UIUU JTUYHOCTH,
MaTPUOTH3Ma, YBXEHHUS K 3aKOHY U TMPABOIOPSJIKY, YETOBEKY Tpyda U CTaplieMy IMOKOJIEHHIO, B3aUMHOTO yBa)KE€HUs, OEPEKHOTO OTHOIICHHUS K
KYJbTYPHOMY HACIEIUIO U TPAAULMAM MHOTOHAIMOHAIBLHOTO Hapoaa Pocculickoit @enepanuu, Npupoie U OKPYKAOLIEH Cpee.

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «bHONOTHS» TOMKHBI OTpakaTh TOTOBHOCTh M CIHOCOOHOCTH OOY4YarOIINXCS
PYKOBOJICTBOBAThLCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIMH, TO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIecTBa, pacHIMpeHUe >KU3HEHHOTO OMNbITa W OMBITA JEATEIBHOCTH B IMPOLIECCE
peanu3anyi OCHOBHBIX HAMPABJIEHU BOCUTATEILHON JIESITEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON TIO3UIMU 00YYAIOIIErocs Kak akTHBHOTO ¥ OTBETCTBEHHOTO YJIEHAa POCCUIICKOTO OOIIECTBa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX MIPAB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA U TIPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JAEATEIBHOCTH MpPU CO3/aHHM YYEOHBIX NPOEKTOB, PEIICHWU y4eOHBIX M IO3HABATENBHBIX 3ajad,
BBIITOJTHEHUH OMOJIOTHYECKHUX IKCIIEPHMEHTOB;



CHOCOOHOCTh ONPEJEIATh COOCTBEHHYIO IIO3ULIMIO IO OTHOILEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JICHCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aHMMOICHCTBHS JIIOJICH C pa3HBIMU YOSKICHUSIMU, KYIbTYPHBIMU
LIEHHOCTSAMHU U COLUAJIbHBIM I10JIOKEHUEM;

TOTOBHOCTb K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIITOJHEHHS yIEOHBIX, TO3HABATENILHBIX U UCCIIEAOBATENLCKUX 3a/1a4, YBAKUTEIHLHOTO
OTHOILIECHMS K MHEHHIO ONIOHEHTOB IPH 00CYKAECHNUHU CIIOPHBIX BOIIPOCOB OMOIOIMYECKOTIO COACP KAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, NATPUOTH3MA, YBAXEHHUS K CBOEMY HapoAay, UyBCTBA OTBETCTBEHHOCTH IE€pE
Popunoin, ropaoctu 3a cBoOi Kpaid, CBOX0 Pouny, CBOM A3BIK U KYJIBTYPY, IPOILIOE U HACTOALLEE MHOIOHALMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HaClIEAUI0 U MaMsITHUKaM MPUPOIbl, JOCTHKEHUIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX,
Tpyne,

CIIOCOOHOCTB OLIEHUBATh BKJIA/l POCCUMCKHUX YUEHBIX B CTAHOBJICHHUE U pa3BUTHE OMOJIOIUH, TIOHUMAHUS 3HAUE€HUs OMOJIOTUH B IO3HAHUHY 3aKOHOB
IIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'0 00IIECTBA;

ujeiHas yoexx1€HHOCTh, TOTOBHOCTb K CITY’KE€HUIO U 3auiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHUS;

CHOCOOHOCTD OLCHUBATHL CUTYyallUIO U IPUHHUMATL OCO3HAHHBIC PCIICHUS, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBCTCTBCHHOC OTHOIICHHWEC K CBOMM pPOAUTCIAM, CO3JaHUIO CEMbHM Ha OCHOBC OCO3HAHHOI'O IMPHUHATHA HCHHOCTeﬁ CEMEUHON >KHU3HHU B
COOTBETCTBHUU C TPaauLUAMHU HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

9CTETUYCCKOC OTHOIICHNE K MUPY, BKITFOYAA SCTCTUKY 6BITa, HAaYYHOI'O U TEXHUYECKOT'O TBOpUECTBA, CIiopTa, Tpyaa, 06HleCTBCHHI)IX OTHOIHeHHﬁ;
MOHUMAaHHE YMOIIMOHATILHOTO BO3ICHCTBHSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXKCHHNIO B Pa3HBIX BHaX UCKYCCTBA, CTPEMIICHUEC ITPOABJIATE Ka4€CTBA TBOp'—IeCKOfI JIMYHOCTH,



5) puznyeckoro Bocnutanusi, GopMUPOBAHUS KYJIbTYPHI 310POBbSI H IMOLOHAIBHOI0 $JIATOMOJIYYHsI:

NOHMMAaHWE M pealn3anus 370pOBOro M 0Oe3omacHOro o0pasza >KM3HM (310pOBOE MUTAHHE, COONIOJEHHE TMTHEHWYECKUX IMPAaBUI U HOPM,
cOalaHCHPOBAHHBIN PEKUM 3aHATUH U OTIBIXA, PETYIApHAs (pU3HYecKas aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 370POBBIO;

NOHUMAaHHE IIEHHOCTH MPABWJI MHIMBHIYAIHOTO U KOJUIEKTUBHOTO O€30MaCHOTO MOBEJICHHS B CHUTYAIUsIX, YIPOXKAIOIINX 3I0POBBIO U JKU3HH
JTIOJICH;

OCO3HaHUE MOCIEACTBUI U HENPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUS);

6) TPy10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

FOTOBHOCTh K AKTHUBHOH JEATEJbHOCTH TEXHOJOIMYECKOM M COLMAIbHOM HaIpaBIEHHOCTH, CIOCOOHOCTb WHUIMUPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TAKyIO 1€ATEIbHOCTD;

UHTEpPEC K pPa3IW4HbIM cdepam NpodecCHOoHaNbHON AeATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymieir mpodeccuu u
peann30BbIBaTh COOCTBEHHbIC )KU3HEHHBIE IIJ1aHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEH KHU3HU;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS

HKOJIOTHYECKH TIeTIeCO00pa3HOe OTHOMICHUE K MPHUPOJIE KaK HCTOUYHUKY KU3HHU Ha 3eMiie, OCHOBE €€ CyIECTBOBAHMS,

MOBBIIIEHHE YPOBHS SKOJIOTHUECKON KYIbTYphl: TPUOOPETEHUE OMbITA MIAHUPOBAHUS MOCTYIMKOB M OIIEHKH WX BO3MOXKHBIX MOCIEACTBUMA IS
OKpY>Karollen Cpeibl;

OCO3HaHHUe T100aTBHOrO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U MyTel UX peleHus;

CIIOCOOHOCTH MCIOJIb30BaTh MpUOOpETaeMble PU N3YYEHUH OMOJIOTUN 3HAHUS U YMEHHUS MIPU PEeLIeHUH NPO0JIeM, CBI3aHHBIX C PAallMOHATIBHBIM
MIPUPOIONONB30BaHNEM (COOMIOIEHUE MPaBUII MOBEACHHS B MPHUPOJE, HAMpPaBICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHUJIOB,
IKOCHUCTEM, OMoChephl);

AKTUBHOE HENpUATHE JEUCTBUMN, NPUHOCSIIMX BpEI OKpYKaloIed NpPUPOJHOM cpele, yMEHHE NPOrHO3HpPOBaTh HEOIaronpusTHbIE
AKOJIOTHUECKUE TTOCTIEACTBUSI MPEANPUHUMAEMBIX IEHCTBUI U MPEAOTBPAIATh UX;

HAJIMYUE PA3BUTOIO SKOJIOTMYCCKOr0 MBIIIJICHUA, JKOJIOTHYECKOU KYJbTYPBI, OIIbITa ACATCIbHOCTHU SKOJIOTHUECKOU HAIpaBJICHHOCTH, YMCHU
PYKOBOJICTBOBAThCSI UMHU B MO3HABATEIbHON, KOMMYHUKATHBHOW M COIMAIBLHON MPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOU JEATEeIHbHOCTH
IKOJIOTHYECKOMN HAIPaBICHHOCTH;



8) IEeHHOCTH HAYYHOI'0 TIO3HAHUS

c(OpPMHPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U OOILECTBEHHOW MPAKTHUKU, OCHOBAHHOTO
Ha JIaJIore KyJbTyp, CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOW U YUTATEIIHCKOM KYJIbTYPhI KaK CPEICTBA B3AaUMOJICUCTBUS MEXK/TY JIFOJbMU U TTO3HAHUS MUPA;

NOHMMaHUEe crenupuKku OMOJIOTUM KaK HayKH, OCO3HaHMs e€ poiid B (POPMHUPOBAHUHU DPALUOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
[EJIOCTHOTO MPEJCTABICHHUS 00 OKPYXKAIOIEM MHUpE KaK O €IHMHCTBE MPHUPOJIbI, YeTOBEKa M OOIIeCTBa, B MO3HAHUN MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHrny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOeXKIIEHHOCTh B 3HAYMMOCTH OHMOJOTMH ISl COBPEMEHHOW IMBHJIM3AIMH: OOECIICUeHHsI HOBOTO YPOBHS Pa3BHTHS MEIUIMHBI, CO3JaHHE
MEePCIIEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX pellaTh PEecypcHble MPOOJIEeMbl Pa3BUTHS YEJIOBEUECTBAa, MOMCKA MyTeW BBIXOJAa M3 TIOOATBHBIX
9KOJIOTMUECKUX MpoljeM U oOecredeHus Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAallMOHAIBHOMY HCIIOIb30BAaHUIO MPUPOJHBIX PECYpCOB H
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B LIEJISAX MOBBIILIEHUS 00IEH KYJIbTYpbl, €CTECTBEHHO-HAy4YHOI IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PYHKIIMOHATBHON T'PAMOTHOCTH 00YJaroImuXcsi, POPMUPYEMOI IIPH U3y4YEeHUH OUOJIOTUH;

MOHMMAHHE CYHUIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJIy4YaeMble 3HAHUS IS
aHalM3a U OOBSICHEHUS SBICHUN OKPYKAIOIIEro MUpa M MPOUCXOAAIIUX B HEM M3MEHEHHM, YMEHHE J1elaTh 000CHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE
Hay4HbBIX ()aKTOB U UMEIOIIMXCS JIAHHBIX C LEJBI0 MOJTYyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITETTFHO HUCIIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS [Tl PEIICHHUs TPOOJIeM B PealbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHHE LIEHHOCTH HAYYHOH JEsITeIbHOCTH, TOTOBHOCTh OCYIIECTBISAThH IPOEKTHYIO U MCCIIEI0BATENbCKYIO A€ATEIbHOCTh MHIMBUYaTbHO U
B I'PYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHIO U caMO00pa30BaHUIO, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUH MO OMOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHHSA y4deOHOro mnpeamera «buosorus» BKIIOYAIOT: 3HAUYMMBbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUS
o0yJaroImuxcs MeKAUCIUIUIMHAPHBIE (MEXITPEIMETHbIE) 0OILIIeHayUHbIe TIOHATHS, OTPaXKalolUe IIeIOCTHOCTh HayYHON KapTHHBI MUPA U CIEIHU(PUKY
METOJIOB MO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIEeCTBO, SHEPTHUs, SIBJICHHE, MPOLIECC, CUCTEMa, HaAY4YHbIN (akT, MPUHLUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeJOBaHUe, HaOIIOJeHUe, W3MEPEHHUE, SKCIEPUMEHT U JAPYruX), YHUBEpCaIbHble Y4eOHbIC aeHCTBUA
(mo3HaBaTenbHBle, KOMMYHUKATHBHBIE, PETYJIATHBHBIE), oOecrednBatonye (opmupoBaHue (QyHKIHOHAIBHON TIpPaMOTHOCTH U  COLMAIbHON
KOMIIETEHIIMM OOYYalOIIMXCs, CIOCOOHOCTh OOYYaroIIMXCsl HCIOJBb30BATh OCBOCHHBIE MEXIUCHUILUIMHAPHBIC, MHUPOBO33PEHUECKUE 3HAHUA U
YHHUBEpCcaJbHbIe yueOHbIE AEMCTBUS B TO3HABATEIHHON U COLMATBHON MPAKTUKE.



MeTaHpeI{MeTHHC PE3YIbTaThl OCBOCHUS ITPOrpaMMbl CPEIHETO O6IH6FO 06pa3OBaHI/IH JOJDKHBI OTpaXXaThb:

OBiaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHS:

CaMOCTOSITENILHO (JOPMYIUPOBATH U aKTyaTU3UPOBAThH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPH OCBOCHUHM 3HAHWUK MPUEMBI JIOTHYECKOTO MBINUICHHs (aHaiW3a, CHHTE3a, CPaBHEHMS, Kiaccuukamuu, 000OIICHHMS),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX MOHATUH (BBLACIATh UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATh CBSI3U C IPYTUMU IOHATUSAMU);

OTIPEICIIATh LIEeNU AeATEIILHOCTH, 3aaBasi apaMeTphl U KPUTEPUU UX TOCTUIKEHUS, COOTHOCUTDH PE3YNIbTAThI ACSITENLHOCTU C TOCTABICHHBIMU
LEIIMU;

HCITOJIH30BaTh OMOJIOTMYECKUE TIOHATHS I OOBSICHEHUS (DAKTOB M SIBJICHUH KMBOM TIPUPOJIBL;

CTpOI/ITB JIOTUYCCKUC paCCY)KIIGHI/IFI (I/IHIIYKTI/IBHLIC, I[GIIYKTI/IBHBIG, 110 aHanomn), BBIABJIATH 3aKOHOMepHOCTI/I nu HpOTHBOpGLII/IH B
paccMaTpuBaeMBbIX SIBICHUSX, (HOPMYJIUPOBATH BHIBOJBI U 3aKIIOYCHHUS,

HpI/IMeHﬂTI) CXEMHO-MOICJIbHBIC CpeI[CTBa 1A HpCIICTaBJICHI/ISI CYHIGCTBCHHI)IX CBﬂSCﬁ nu 0THOIH€HHI71 B I/IBy‘-IaeMI)IX 6I/IOJIOI‘I/I‘-I€CKI/IX 06"I>GKT3,X, a
TaKKe MPOTUBOPEYHA PA3HOTO POJIA, BBISBICHHBIX B PAa3JIMUYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIaH pelieHus MPoOIeMbl ¢ YIETOM aHaIM3a UMEIOITUXCSl MAaTEPUATIBHBIX M HEMATePUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEJISIM, OLIEHUBATh PUCKU TOCIIECTBUN E€ATETbHOCTH;

KOOpI[I/IHI/IpOBaTI) " BBIIIOJIHSATH pa60Ty B yCJ'IOBI/IﬂX peam,Horo, BI/IpTyaJ'II)HOFO 158 KOM6I/IHI/Ip0BaHHOFO B3aHMOHeﬁCTBHﬂ;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBHS:

BJIaJIETh HaBbIKaMU y4eOHO-HUCCIIE0BATENILCKOM U IPOEKTHOM JIeTeNbHOCTH, HaBBIKAMHU pa3pelieH s MpooieM, CHOCOOHOCTBIO U TOTOBHOCTBIO
K CAMOCTOSITEIIbHOMY ITOMCKY METOJ/IOB PELICHUS TPAKTUYECKHX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHBbIX METO/I0B ITO3HAHMS;

UCIOJIb30BaTh PA3JIMYHbIE BHJIBI JIEATEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro MHTEPIIpPEeTalluy, NMPeoOpa3oBaHUI0O M MPUMEHEHUIO B
y4eOHBIX CUTYaIUsIX, B TOM YHCJIE€ IPHU CO3JJaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(GbopMUPOBATH HAYYHBIH TUI MBILUICHUS, BJIaI€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHI U METOJIaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON JAEATEIILHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBIIATh TPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBIJBUIaTb TUIIOTE3y €€ pPEHICHUS, HAaXOJIWTh APTyMEHTHI IS
JI0Ka3aTesIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapAMETPhI U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh MOJYYECHHBIE B XO/I€ PEIICHUS 3a/1a4d Pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCJIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;



OCYILIECTBJIATH I€JICHANIPABJICHHBIN MOMCK MIEPEHOCA CPEICTB U CIIOCOOOB JACHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTH 3HAHHUSA B MIO3HABATEIBHYIO U IPAKTUYECKYIO 00JIACTH KUZHEICATCIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC WJIEH, MpeaJiaraTh OPUTHHAIBHBIC MOJAXOJbI U PEHICHUS, CTaBUTh MPOOJEMbl U 3a7ayud, JOMYCKAIOUUE albTePHATUBHBIC
pelIeHus.

3) pabdora ¢ unpopmanmeii:

OPUEHTHPOBAThCSI B PA3JIUYHBIX MCTOYHUKAX MH(OpManuu (Tekcre ydeOHOro mocoOusi, Hay4yHO-NOMYJSPHOH JnTepaType, OMOJIOrMYecKUuX
CIIOBApSIX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B IHTEpHETE), aHAIM3UPOBATh WHPOPMALIUIO PA3IHYHBIX BUIOB U (POpM IpecTaBieH s,
KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTD;

(dbopMymHpoBaTh 3ampochkl M MPHUMEHSATh PAa3IMYHbIE METOAbI MpPHU TIOMCKE W OTOOpe OMONOrHYecKoi MH(POpPMALUH, HEOOXOIUMOW JUIs
BBINOJIHEHUS YUeOHBIX 3aj1ay;

npuoOpeTaTh ONBIT HWCIOJB30BAHUS HHPOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTUH, COBEPUICHCTBOBATH KYJIBTYPY aKTHBHOTO
HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJbHYIO (OpMY IpeAcTaBiIeHUs OHOIOrMuecKoil MHPopMauu (CXeMmbl, rpaQuKu, AUarpaMMbl, TaOJIUILIbI,
PUCYHKH U JIPYyTOE€);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KauecTBE CpEACTBa IMpH paboTe ¢ OMONOrMueckod MHQOpMaIMe: MPUMEHITh XUMUYecKue, (Gru3ndeckue 1
MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, GOPMYIIbl, a00peBUaTypy, HOMEHKIIATYpY, UCIIOIb30BaTh U MPE0OpPa30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPEICTBA
HarJIsiTHOCTH;

BJIaJIETh HaBbIKAMU PACMO3HABAHUS U 3aIUTHl MH(OpMaIK, HHPOPMALMOHHOM 6€30MMacHOCTH JTMYHOCTH.

OBJ1ajieHre YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH A€ CTBHSIMM:

1) o6menne:

OCYIICCTBJIATE KOMMYHUKAIIUHU BO BCEX C(i)ean KN3HH, aKTUBHO Y4aCTBOBATb B JUAJIOTC WM TUCKYCCHHU IIO CYHICCTBY O6CY)K}IaeMOI>'I TEMBI
(YMeHI/Ie 3a1aBaTb BOIIPOCHI, BBICKA3bIBATh CYKIACHUS OTHOCUTCIIBHO BBLIITOJITHCHUA HpennaraeMoﬁ 3aaa4u, YYUTBIBATb UHTCPECHI U COTIACOBAHHOCTD
MO3HIUI APYTUX YYACTHUKOB JAMAIOTA WM JUCKYCCHH);

paciio3HaBaTb HeBep6aHBHBIe cpeacTBa 06IIIeHI/I$I, IMOHUMATh 3HAYCHUC COLHAJIBHBIX 3HAKOB, IMPCANOCHBIIOK BO3HHKHOBCHHA KOH(i)J'II/IKTHBIX
CHUTYaIHi, YMETh CMATYATh KOH(DIUKTHI U BECTH MIEPETOBOPBI;

BJIAZICTH pa3JIMUHBIMU cnocobamu 06HI€HI/I$I n BSaHMO)IeﬁCTBI/IH, IIOHUMAaTb HAMCPCHUSA TPYyrux J'IIOJIefI, IMPOABJIATE YBAXKUTCIIbHOC OTHOILICHUEC K
coOeCeTHIKY ¥ B KOPPEKTHOH (hopMme GopMyIupoBaTh CBOH BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOUYKY 3PEHUS C UCIIOIb30BAHMEM SI3BIKOBBIX CPEJICTB.



2) coBMeCTHAs 1eITeILHOCTD:

MOHUMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON M MHAMBHUIYATbHON pabOThl MPU PEIICHUH OMOJIOTHYECKOH poOIeMbl, 000CHOBHIBATH
HE00XO0AMMOCTb IIPUMEHEHUS IPYIIOBBIX (JOPM B3aUMOAEHCTBHS NP PEILIEHUH yu4eOHO 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX IEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJI0T0 WICHA KOJJICKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATEIBHOCTH, OPIaHU30BbIBaTh U KOOPIAUHUPOBATh JEHCTBUSA 110 €€ JOCTUKEHHUIO: COCTABIIATD IUIAH JACUCTBUH,
pacrpenenars poJid ¢ ya€TOM MHEHUH Y9aCTHUKOB, 00CYKAAaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaXJI0I0 yYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT [0 pa3padOTaHHbIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh HO3UTUBHOE CTPATErNYECKOE IOBEICHHUE B PA3IMUHBIX CUTYaLUsX, IPOSABISTH TBOPUYECTBO U BOOOPaKEHHUE, ObITh MHUIIUATUBHBIM.

Osgi1aieHHe YHHBePCAJIbLHBIMHU PeryIsTHBHBIMH e CTBUSIMU:

1) camoopranu3amusi:

MCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUISI BBISIBIICHUS MPOOJIEM U UX PEIIEHMSI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX;

BBIOMpPATh Ha OCHOBE OMOJOTMUYECKUX 3HAHUM 11EIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX JEHCTBUSAX M MOCTYMKAaX MO OTHOIIEHHUIO K >KHUBOI
IIPUPOJIE, CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBbI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 33/a4YM B
00pa30BaTeNbHON 1EeATENbHOCTH U dKU3HEHHBIX CUTYaIHUsX;

CaMOCTOSITENIbHO COCTAaBIISATh IUIaH PEICHUs MPOOJIEMBI ¢ YIETOM HUMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUIH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW OSPYIUIMM B pPa3HBIX OO0JACTAX 3HAHUM, MOCTOSIHHO MOBBIIIATh CBOMU
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBHI B ACATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISIM;

BJIaZA€Th HAaBBIKaMHN Mo3HaBaTEeIbHOMN pe(bHeKCI/H/I KaK OCO3HaHHs COBCPIIACMBIX )IeﬁCTBHﬁ N MBICIUTCIIBHBIX MPOLCCCOB, UX PE3YJIbTATOB U
OCHOBaHHM, HCIIOJIb30BaTh PUEMBI Pe(hIIEKCUU IS OLICHKH CHTYaIlH, BBIOOpA BEPHOTO PEIICHMUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUXKCHUTO,



IIPUHKUMATh MOTHUBbI U ApTYMCHTEI APYTUX IIPHU aHAJIU3€ PE3YJIbTATOB ACATCIBHOCTHU,

3) npunsiTHE cedsl M APYIHX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTaTOB IEATEIbHOCTH;
IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eI0BEKa.

IHNPEAMETHBIE PE3YJBTATHBI

[TpenmerHsble pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uosoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT crenuduyeckue Uisi yueOHOro npeamera
«buonorus» Hay4HbIC 3HaHUA, yMEHUs u CIOCOObI JIEHCTBUI 1o OCBOCHHIO, MHTEPIPETALNU
U 1ipeo0pa30BaHUIO 3HAHUHN, BUJIBI JESITEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUSI U IPUMEHEHHUIO 3HAaHUH B Pa3IMYHbIX yUEOHBIX CUTYaLlUsAX, & TAKXKE B
pealIbHbIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX ¢ OMosorueil. B mporpamme rnpeaMeTHble pe3yabTaThl IPEICTaBICHBI IO FoJjaM 00yUeHUsI.

[TpenmeTrHbIe pe3ynbTaThl OCBOEHHUs yueOHoro npeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATh!

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U PO OMOJIOTMH B CUCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHpPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAyUYHOW KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/E€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBbHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3aa4;

YMEHHUE pacKpbIBaTh COJEpXKaHWE OWOJOTHYECKUX TEPMUHOB M MOHATUH: >KU3Hb, KIETKa, OpraHu3M, MeTaboyiu3M (0OMEH BelecTB U
MpEBpAIICHUE HHEPTUM), TOMEOoCcTa3 (CaMOpPETYJSIIIUs), YpOBHEBash OpraHM3allvs >KUBBIX CHCTEM, CaMOBOCIPOW3BEIACHUE (PENPOTYKIINS),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PAa3BUTHUE;

YMEHHE U3JIaraTb OMOJOTHYECKHe TeOpuH (KJIETOYHasi, XpOMOCOMHAs, MyTallMOHHAs!, IEHTPaJIbHAs JI0TMa MOJIEKYJISIPHOM OMOJIOTHH), 3aKOHbI
(I'. Menpnens, T. Moprana, H. W. BaBunoBa) u ydeHus (0 LEHTpax MHOrooOpas3usi W MPOMCXOXKIEHHUS KyiabTypHbIX pactenuit H. . BaBuiosa),
OIIPEAEIATh TPAHULIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMi HAyYHOI'O NMO3HAaHUs B OMOJIOTUU: HAOIIOIEHNE U ONMCAHNE KUBBIX CUCTEM, NPOLIECCOB U SIBJICHUH, OpraHu3alus 1
MpOBe/IeHNUE OMOJIOIMYECKOr0 3KCIEPUMEHTA, BBIIBI)KEHUE TMIIOTE3bl, BBIIBICHUE 3aBHCHMOCTH MEXJY HCCIIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHHE
MOJIYYE€HHBIX PE3y/IbTaTOB, HCIIOIb30BAaHHBIX HAYUHBIX OHATUN, TEOPUN U 3aKOHOB, YMEHHE J€NIaTh BbIBOJIbI HA OCHOBAHHUHU IOJIYYE€HHBIX PE3YyJIbTaTOB;



YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKUA BHUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT, OJHOKJIETOYHBIX U MHOIOKJIETOYHBIX OPraHHU3MOB,
0COOEHHOCTH MPOIIECCOB: OOMEHA BEUIECTB U MPEBPALICHUS SHEPTHH B KJIETKE, POTOCHHTE3a, MIIACTUIECKOTO M SJHEPTeTHUECKOr0 0OMEHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHHSI, PA3MHOKEHHU S, MHAUBUIYaJIbHOTO Pa3BUTHUS OpraHn3Ma (OHTOTEHE3);

YMEHUE MPUMEHSTDH MOJYyYCHHbIC 3HAHUS JJIsi OOBSICHEHUS! OMOJIOTUYECKUX MPOLECCOB U SIBICHUH, UIS MPUHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM >KM3HU C LIeJbl0 oOecrieueHrus Oe30MacHOCTH CBOETO 3/I0pPOBbS U 3/I0POBBS OKPY)KAIOIIUX JIIOJAEH, COOMIOAEHUS HOPM TPaMOTHOTrO
MOBEJICHUS B OKPYXKAIOIIEH MPUPOIHON Cpejie, MOHNMAaHUe HEOOXOAMMOCTH MCIOJIb30BAHUS TOCTHKEHUH COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTUI
JUISl pallMOHAJIbHOTO IIPUPO/IOIIOIb30BAHNS;

YMEHME pelIaTh 3IEeMEHTAapHbIe FEHETUYECKUE 3aJaud Ha MOHO- U JUTHOPUIHOE CKpELIMBaHKE, CLIEIUIEHHOE HACIe0BaHNE, COCTABIISATh CXEMBbI
MOHOTHOPUAHOTO CKPEIIUBAHUS JUIS IIPEeICKa3aHusl Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOIHATH Ja00OpaTOpHBIE U MPaKTHIECKue paboThl, COOII0AATh paBUiia MpU padboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKU OIEHUBATh U UHTEPIPETUPOBATh HHPOPMAIIUIO OMOIOTUYECKOTO COJEPIKAHUS, BKIIOUYAIOUIYIO IICEBJIOHAYYHbIC 3HAHUS U3
Pa3IMYHbIX UCTOYHUKOB (CpEICTBAa MAacCOBOW MH(OPMALIMK, HAYYHO-TIONYJISIPHbIE MaTepUasbl), ITUUECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEJOBAHUN B
OHMOJI0THH, METUIIHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MICHMEHHBIC U YCTHBIE COOOIICHHUs, 00001Ias OMOIOrHYecKyt0 HH()OPMAIHIO M3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO UCIIOJIb30BATh MIOHATUIHBIN ammapaT OMOJIOTHH.



TemaTn4eckoe IJIaHUPOBaAHHUE

Ne HaumeHnoBanwue pa3iesioB U TeM MPOrPaMMBbI KonuuecTBo yacos DnekTpoHHbIe (1UpPOBBIE) 00pa30BaTEIbHBIE
n/m Bcero  KonrposbHbie IMpakTruveckue pecypehl
paboThl paboThl

1 buonorus xak Hayka 2 0 0.5 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]

2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0 0 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41¢c292]]

3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1.5 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]

4 JKuznenesaTenbHOCTh KIETKH 6 0 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]

5 PazMHOkeHUE 1 HHAUBUAYATBHOE Pa3BUTHE 5 0 0.5 [[BubmuoTexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292]]

6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 0 15 [[BubmuoTeka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292]]

7 Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 1 0 [[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]

8 Pe3epBHOE Bpems 1 0 0 [[bubmamnoreka LIOK

https://m.edsoo.ru/7f41c292]]
JloGaBUTH CTPOKY
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Hoypoqﬂoe IIAHUPOBAHUE

No Tema ypoka KonugectBo gacos DnekTpoHHbBIe IU(POBBIE 00pa3oBaTeIbHBIC
n/m Bcero Konrtpospabie IIpaktudeckue pECYpChI
paboThI paboTEI
1 [[Bbuonorus B cucreme HayK]] 1 0 0 [[bubmmoTeka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a]]
2 [[Metoxbl mo3HaHus KKUBOM Npupobl. [IpakTudeckas padora Ne 1 1 0 0.5 [[bubmumoreka LIOK
«Mcnonp30BaHME Pa3IMYHBIX METOIOB MPH U3YYCHUH OHOJIOTHUSCKUX https://m.edso0.ru/863e6122]]
00BEKTOBY]|
3 [[PHoOMIOTHYECKHE CHCTEMBI, TIPOIIECCHI U X U3ydeHHE] ] 1 0 0 [[bubmuoteka [IOK
https://m.edso0.ru/863e6564]]
4 [[Xumuueckuit coctaB KiIeTKH. Boma u MuHepaibHbIe COH] | 1 0 0.5 [[bubmuoreka [IOK
https://m.edso0.ru/863e674¢]]
5 [[benku. CoctaB u cTpoeHue OenKoB]] 1 0 0 [[bubmuoTeka [IOK
https://m.edso0.ru/863e6b72]]
6 [[DPepmeHTh — OHMONOTHYECKHE KaTamu3aTophl. JlabopaTtopHas pabora 1 0 0.5 [[bubmmoTeka IIOK
Ne 1 «3yueHre KaTaIUTHIECKOW aKTUBHOCTH ()epPMEHTOB (Ha https://m.edso0.ru/863e6b72]]
npUMepe aMHJIa3bl WK Katajasbl)»]|
7 [[Yraeoapl. Jlumumsr]] 1 0 0 [[PubmmoTeka [IOK
https://m.edso00.ru/863e6870]]
8 [[Hykneunosbie kuciaotel. ATD]] 1 0 0 [[bubmuoTeka [IOK
https://m.edsoo.ru/863e6d5c]]
9 [[Hctopus u MeTo bl n3yueHus KieTku. Kietounas Teopus]] 1 0 0 [[BubmmoTeka [IOK
https://m.edso0.ru/863e6e88]]
10 [[Kierka Kak IeJIOCTHAs JKUBas cucTemal | 1 0 [[1]
11 [[Crpoenue sykapuoTnyeckoii kinetku. Jlaboparopuas padora Ne 2 1 0.5 [[bubmaunoreka LIOK

«M3yueHne cTpoeHus KJIETOK pacTeHH, )KUBOTHBIX, TPUOOB U

https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716c]]
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OaxkTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax 1 ux
onucaHue»||

[[OOMeH BemiecTB Wil METa0OIU3M] |

[[@oTocuHTE3. XeMOCUHTES]]

[[OHepreTndeckuii oOMeH] |

[[PKu3HeHHBIH UK KiIeTKu. Jlenenue kietku. Murtos. Jlaboparopras
pabora Ne 3 «HabmroneHue MUTO3a B KJIETKaX KOHYMKA KOPEIKa JyKa
Ha TOTOBBIX MUKpOTpenaparax»|]

[[brocunTe3 Oenka. Peakius MaTpuyHOro cCMHTE3a] |

[[ Tpancisauus — 6uocunTtes Oenkal|

[[HexseTounble pOpMBI KU3HU — BUPYCHI ||

[[@opMBI pa3MHOKEHHS OPTaHU3MOB] |

[[Meiio3]]

[[O6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK. OIMIOJOTBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 «3yueHne CTpOCHHsI MOJTOBBIX KJIETOK Ha
TOTOBBIX MUKpoOIIpenapaTax»]|

[[MuauBUyaibHOE Pa3BUTHE OPTaHU3MOB] |

[[['eHeTHKa — HayKa O HACJIEJCTBEHHOCTH U U3MEHUYMBOCTH] |

0.5

0.5

0.5

[[BubmuoTeka [JOK
https://m.edso0.ru/863e766¢]]

[[BubmuoTexa [JOK
https://m.edso0.ru/863e7c98]]
[[BubmmoTeka LIOK
https://m.edsoo.ru/863e7aae]]

[[bubmuoteka [IOK
https://m.edsoo.ru/863e7dc4]]

[[bubmuoteka [IOK
https://m.edso0.ru/863e796e]]

[[BubmmoTeka LIOK
https://m.edso0.ru/863e796€]]
[[bubmuoteka [IOK
https://m.edso0.ru/863e7540]]
[[BuGmmoTeka IIOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e]]
[[BuGmmoTeka IIOK
https://m.edsoo.ru/863e7f4a]]

[[bubmuoTeka [IOK
https://m.edso0.ru/863e81hb6]]

[[bubmuoTeka [IOK
https://m.edso0.ru/863e8436]]
[[BubGmmoTeka IIOK
https://m.edso00.ru/863e86f2]]
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[[3axkoHOMEpPHOCTH HaCIeI0BaHUsI MPU3HAKOB. MOHOTHOPHIHOE
CKpeluBanue||

[[AurnbpuaHoe ckpemurBanue. 3aKOH HE3aBUCUMOTO HACTIEIOBAHUS
MIPU3HAKOB] |

[[CueruienHOE HacnenoBanue npu3HakoB. JlaboparopHas padorta Ne 5
«3yueHne pe3ynbTaToB MOHOTHOPHUIHOTO M TUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpenaparax»||

[[["eneTuka nmona. HacnegoBanue npu3HAKOB, CLIETUICHHBIX C MOJOM] |

[[M3menunBOCTh. HeHacnencTBeHHAss U3MEHUMBOCTH. JlaboparopHas
pabota Ne 6. 3yuenne MoaupuKamoHHON H3MEHUNBOCTH,
MOCTPOEHNE BAPUAIIMOHHOTO PsiJia ¥ BAPUALIMOHHON KPUBOII»] |

[[HacnmencrBennast u3MeHUIMBOCTH. Jlaboparopuas padora Ne 7.
«AHanmu3 MyTaluui y 1po30(uibl Ha TOTOBBIX MUKpOIIpenaparax»|]

[[['eneTnka yenoBeka ||

[[KonTponbHas padota. «HacneacTBEHHOCTh M U3SMEHUMBOCTD
OpTaHU3MOBY| |

[[Cenekius Kak HayKa U mpouecc |]

[[MeToapl U TOCTUKEHUS CENCKIIUU PACTEHUHN U )KUBOTHBIX ||

[[BroTexHOIOTHS KaK OTpacib MPOU3BOJCTBA |]

Jo6aBuTh CTpOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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0.5

[[BubmuoTexa [JOK
https://m.edso0.ru/863e8878]]

[[BubmuoTeka [JOK
https://m.edsoo.ru/863e89a4]]

[[BubmuoTexa [JOK
https://m.edso0.ru/863e8c60]]

[[bubmuoteka [IOK
https://m.edso0.ru/863e8c60]]

[[BubmmoTeka LIOK
https://m.edsoo.ru/863e8efe]]

[[BubmmoTeka LIOK
https://m.edsoo.ru/863e8efe]]

[[bubmuoTeka [IOK
https://m.edso0.ru/863e8d78]]

0]

[[BubmuoTeka [JOK
https://m.edso0.ru/863e9214]]

[[BuGmmoTeka IIOK
https://m.edso0.ru/863e9214]]

[[bubmuoTeka [IOK
https://m.edso0.ru/863e9336]]
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YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YHEHUKA

* buosnorus, 10-11 xnaccel/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mox penakuueit Kpukcynosa E.A., O61iecTBo ¢ orpaHuYeHHOMN
OTBETCTBEHHOCTHIO «PyccKkoe cI0BO - y4eOHUK

bornanosa T.JI., CononoBa E.A. buosiorus. CripaBOYHUK 1Sl CTAPIIEKIACCHUKOB M MOCTYMaromux B By3bl. — M.: ACT-nipecc, 2006.

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Metoauka npenogaanus Ouonoruu B 10-11 xnaccax. M. IIpocsemenune. 2019.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
www.profile-edu.ru
http://school.edu.ru
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