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IHOACHUTEJIBHAS 3AIIMCKA

IIpu pa3zpaGoTke mporpaMmsl 10 OGMOJIOTUU TEOPETUYECKYIO OCHOBY JJISl ONPENENIEHUs MOIX00B K
dopmupoBaHuio coiepxkaHus ydeOHoro mpenmera «buomorms» cocraBWiIM:  KOHILENTYalbHbIE
nonoxerans @I'OC COO o B3auMo0OyCIOBIECHHOCTH IIeNeil, coAepKaHus, pe3yJbTaToB OOydeHHs U
TpeOOBaHUN K YPOBHIO IOATOTOBKH BBIIYCKHUKOB, IOJIOKEHUS 00 OOIMX LEIsIX M INpUHLUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI cpelHero obiiero obpasoBaHus B Poccuiickoit
denepanyn, a TaKkKe MOJ0KEHUS O crienupuke OMOJOruH, e€ 3HaYeHUH B TIO3HAHUH KHUBOW MPUPOJBI U
o0ecreueHUn CyIEeCTBOBAHUS uesioBedeckoro ooOmecrBa. CorjgacHO Ha3BaHHBIM  IIOJIOKECHUSM,
OIpeJIeJIeHbl OCHOBHBIE (DYHKIIUH ITPOrpaMMBbl 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ia€T NOpeAcTaBI€HUE O LeNAX, 00 oOlmel crparerun oOydeHus,
BOCIIUTAHHUS M PAa3BUTUS OOYyYarOIUXCs cpelncTBamMu y4yeOHoro mpenmera «buomorusy», omnpenenser
00s13aTeNbHOE IPEJMETHOE COJEp)KaHHEe, €ro CIPYKTYpY, paclpenesieHHe IO paszfelnaM M TeMaM,
PEKOMEHAYEMYIO IOCIIe0BAaTEIbHOCTh U3YUYEHHUSI yueOHOro MaTepuaja ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSA3€H, JIOTMKM 00pa30BaTEJIbHOTO IPOLECcCca, BO3PACTHBIX OCOOEHHOCTEH
00ydaromuxcsl.

B mporpamme mo OHMONOTHH TaKKe YUYHTHIBAIOTCA TPEOOBaHUS K IUIAHHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHbIM U MPEeAMETHBIM pe3yibTaTaM 00yueHHs B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
[IO3HABATEIbHOM  J1eATeNbHOCTH/Y4eOHbIX JEeHCTBUHA OOydYarOIIMXCsl IO OCBOCHMIO  COJAEPIKaHUs
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B nmporpamme mno Ouonormm (10-11 kmaccsl, 0a30BbIi YpPOBEHb) pealu30BaH MPUHIUI
IIPEEMCTBEHHOCTU B U3yY€HHH OMOJIOruy, Oyaroiapst 4eMy B Hel IpOCMaTpUBAETCs HAIIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, LIEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, KOJOTMYECKOTO MBIIUICHUS, MPEACTABICHUH O 30pOBOM 00pasze XHU3HU U
OepeXHBIM OTHOILIEHWEM K OKpyKawouled mnpupogHoi cpene. [loaTomMy Hapsay ¢ H3ydeHHEM
00111e0MOIOrNYECKUX TEOPUH, a TaKXKe 3HAHUH O CTPOEHUH JKUBBIX CHCTEM Pa3HOIO PAaHTa U CYLUIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX IMPOLECCOB B IMporpamMme IO OWOJIOTUH YJIEIEHO BHHUMaHHE
MCTIOJIH30BAHUIO TIOTYYEHHBIX 3HAHUN B IMOBCETHEBHOM JKU3HU JUTSl PEIICHHs MPHUKIIAJHBIX 33/1a4, B TOM
gyucae:  NpOQHIAKTHKH  HACIEACTBEHHBIX  3a00JIEBaHW  YENOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHMs, OOOCHOBAaHMS 3KOJOIMYECKH IIeJIeCOO0Pa3HOro TOBEACHHUS B  OKpYXKarolei
IPUPOJHOM Cpefie, aHAIN3a BIUSHUS X03IHCTBEHHOM €ATEIbHOCTH YEJIOBEKAa Ha COCTOSIHME NMPUPOJIHBIX
¥ MICKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHE BHUMAHHSA K MPUKIIAIHON HANPABICHHOCTH Y9€OHOTO MpeMeTa
«buonorus» NPOIUKTOBAHO HEOOXOMUMOCTBIO OOECHeueHHs] YCIOBUH [UIS pEIIeHUs OJIHOW W3
aKTyaJbHbIX 3a/1a4 IIKOJIBHOTO OMOJIOrMYecKoro oOpa3zoBaHus, KOTopas nmpearnonaraeT GopMUpOBaHUE y
o0yyaromuxcs CIIOCOOHOCTH  aJalTUPOBaThCs K HW3MEHEHMAM JUHAMUYHO  Pa3BUBAIOILETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpefHero odmiero oo0pa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa oOecrieunBaeT
¢dopmupoBaHKEe y OOYYaIOLIMXCS NPEACTABICHUH O HAyyHOM KapTWHE MMpa, paclIupseT ¥ o0oOmiaer
3HaHUS O KMBOH Mpupoje, €€ OTIMYUTEIbHBIX NMPU3HAKAX — YPOBHEBOM OpraHU3alMi U HBOJIOLHH,
CO3/A€T YCJIOBUS JJsi: TO3HAHUS 3aKOHOB JKMBOW MpPHPOJIBL, (HOpMUPOBaHMS (PYHKIHMOHAIBHOM
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W 0e30macHOro o0pa3a >XH3HH, JKOJOTMYECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOMICHUS K )KUBOW MPUPOJIC U YEITOBEKY.

Bosbiioe 3HaueHne OUOJIOTUS UMEET TaKXkKe JUIs pelleHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 3a/1a4
cpeaHero oémero oOpa3oBaHus, colManM3aluu oOydaromuxcs. V3ydenue Ouonorun obecrednBaeT
yCIoBHSL ISl (POPMHUPOBAHUST WHTEIUIEKTYAIbHBIX, KOMMYHHKAIIMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYyJIBTYPHI, CIIOCOOCTBYET WHTETPAIlMM OWOJIOTUYECKUX 3HAHHWW C TPEICTABICHUSMH W3
ApyruX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU U reorpaduu. Ha3BaHHbIe MOTOXKEHHUS O



IpeJHa3sHauYeHUH ydeOHoro mpeamera «buosorus» cocTaBUiaM OCHOBY JUIsl ONpPENENEHHs MOAXOJO0B K
0TOOPY M CTPYKTYPHUPOBAHHUIO €TI0 COAEPIKAHUS, IPEJCTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OT10op conepkanus yueOHoro nmpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3ULUI
KyJIbTypOCOOOPa3HOT0 MOIX0/1a, B COOTBETCTBUU C KOTOPHIM OOydarOUIHecs JOJDKHBI OCBOUTH 3HAHUS U
YMEHHUs, 3HaYUMble i1 (OpMHUpOBaHUS OOIICH KyJIbTYpbI, ONpPENENAIONINe aJeKBATHOE IOBEACHUE
YeJIOBEKA B OKPY’Karollel MpUpoaHOM cpesie, BOCTpeOOBaHHbBIE B TOBCEIHEBHON JKU3HU U MPAKTUYECKON
nesrenbHOCcTH. Ocoboe MecTo B 3TOW CHCTEME 3HAHUM 3aHMMAIOT 3JEMEHThl COAEp)KaHUs, KOTOpble
CITy’)KaT OCHOBOM i (hOpMHUPOBAHMS IMPEICTABICHUA O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHE
MHUpa M IEHHOCTHBIX OPHUEHTAIMAX JHUYHOCTH, CHOCOOCTBYIOUIMX TyMaHU3allUM OHOJIOTUYECKOTrO
oOpa3oBaHHs.

CTpyKTypupOBaHHE COAEP)KaHUS y4eOHOro MaTepuasa B IporpaMMme Mo OMOJIOTHH OCYILECTBIICHO
C y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIIMYMTENBHBIX OCOOCHHOCTSX KMBOM MPUPOABI, O €€
YPOBHEBOH OpraHu3alMyd U S3BOJIOLUMH. B COOTBETCTBMM C 3THM B CTPYKTYpe ydeOHOro mpeamera
«buonorus» BeIIEIEHBI CIEAYIOIINE CONEpKaTeIbHbIC TMHUM: «bronorus kak Hayka. MeToasl Hay4HOTO
no3HaHus», «Kierka kak Ouosnoruueckass cucrema», «OpraHusM Kak OHOJOrMYeckas cHCTEMay,
«CucremMa U MHOrooOpasue OpPraHUYECKOro MHUPay», «DBOJIONHS KUBOH MPUPOIBD, «IKOCUCTEMBI H
MIPUCYLINE UM 3aKOHOMEPHOCTH.

Llenp wu3yuenuss ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJICHUE
00yYaroIUMUCs 3HAaHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBLHON OPraHU3aIMK KUBBIX CUCTEM Pa3HOr0 paHra
U IpUoOpeTeHre YMEHUI MCI0NIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JAEMCTBHI B OTHOLIEHUH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHbIX )KU3HEHHBIX POOIIEM.

JlocTwkeHne 1enuM Uu3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM  ypOBHE
o0ecreynBaeTcs pelieHUueM CIeyoIuUX 3a1au:

OCBOCHHE OOYyYaIOMIMMHUCS CHUCTEMBI 3HAHUKH O OMOJIOTHUECKMX TEOpHsX, YUYCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPABWIIAX, CIYXKAIIUX OCHOBOH Ui (pOopMUpOBaHMS NpPEICTABICHUN O
€CTECTBEHHO-HAy4YHOW KapTHMHE MHUpPA, O METOJaX HAy4YHOro MO3HaHUS, CTPOEHUH, MHOT0o0Opazuu M
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHM3ALMU, BBIJAIOIINXCSA OTKPBITHAX U COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHU;

¢dopMupoBaHue y OOy4aroUIMXCs [O3HABATENbHBIX, HWHTEJUIEKTyaJlbHBIX W TBOPYECKHUX
CIOCOOHOCTEH B mpollecce aHaau3a JaHHBIX O MYTAX pa3BUTHUS B OMOJIOTHMM HAay4YHBIX B3IJISI0B, UACH U
MIOJIXOJIOB K U3YYEHHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOyuaromuxcs oOuiel KynbTypbl, (YHKIMOHAJIBHOM TI'PaMOTHOCTH, pa3BUTHE
YMEHHUI OOBSICHATH U OLICHUBATh SIBJICHUS OKPY’KAIOLIET0 MUPa KUBOHU MPUPObI HA OCHOBAaHUU 3HAHUU U
OTIBITA, MOJYYEHHBIX NIPH U3YYEHUHN OHUOJIOTHH;

¢dopmupoBaHue y 00yyaromUXCsl YMEHUN HIUTIOCTPUPOBATH 3HAu€HHE OMOJIOrMYECKHX 3HAHWH B
MIPaKTUYECKONH JESATEIbHOCTH YEJIOBEKa, pPa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJIOBEKOM JKMBOM  MPHUPOJBI,
HEOO0XOUMOCTH OEpeXHOro OTHOIICHUS K Hel, COONIIOJEHHsT ATHUYECKHMX HOPM IpH IPOBEACHUU
OMOJIOTrMYECKHUX MCCIIEI0BAHUM;

OCO3HaHHE 1IEHHOCTH OMOJIOTMYECKUX 3HAHUN JIJISl MOBBILIEHUS! YPOBHS 3KOJOTHYECKON KYJIbTYpHI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUN M YMEHUI B TIOBCEHEBHOM KHU3HH [T OLICHKH MOCIIEICTBUH
CBOEH NEATENIbHOCTH 1O OTHOIIEHHUIO K OKpY’Karollel cpezie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBAHHE U
coOmroienne Mep npodrIakTHKA 3a0071eBaHUH.

B cucteme cpennero obiero odpasoBanus «buonorusy», usydaemas Ha 6a30BOM YpPOBHE, SIBJISETCS
00s13aTeNIbHBIM y4eOHBIM MTPEIMETOM, BXO/SIIUM B COCTaB MPEeIMETHOM 0bnacTu «EcTecTBeHHO-HAayYHbIE
IIPEIMETBD».



Jlst m3ydeHus: 6nosiornu Ha 6a30BOM YpOBHE CpPETHETO 001ero oopa3oBaHus OTBOAUTCS 68 4acos:
B 10 xmacce — 34 gaca (1 gac B Heenmto), B 11 knacce — 34 yvaca (1 yac B Heenmo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JIPYTHMH
€CTECTBEHHBIMHU HayKaMmH, (puiocodueil, STUKOM, 3CTeTUKOM U rpaBoM. Posb Ouonoruu B hopmMupoBaHuu
COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTemMa OHMOIOTHYECKHX HayK.

Metoapl MO3HAHUSA JKUBOM NpHUpOAbl (HAOMIOAEHHME, SKCIIEPUMEHT, ONMCAHHE, W3MEpPEHUE,
KJaccuuKalus, MoJIeTUPOBaHKe, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBI».

JlabGopaTopHble H NpaKTH4YecKne padoThbi:

[Ipaktuueckas pabora Ne 1. «cnonbp3oBaHue pa3TuYHBIX METOAOB MPU U3YYCHUH OUOJIOTUYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusbie cuctemsbl (OMocHcTeMbl) Kak MpeaMeT u3ydeHus: Ouonoruu. OTIuYMe >KUBBIX CUCTEM OT
HEOPraHU4YECKOU MPUPOIBI.

CpoiicTBa OmocucTeM M MX pa3HOOOpa3ue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJICKYJISPHBIH,

KJICTOYHEBIH, TKaHEBEIH, OpraHu3MEHHBIH, MOIMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHbII
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpanum:

Tabmuis! u cxeMbl: « OCHOBHBIE IPU3HAKY JKU3HUY, « Y POBHHM OpraHU3alUH KUBON IPUPOBI».

Ob6opynoBanue: moaens mosiekynbl JJTHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJIECTKH.

XVWMHYECKUH COCTAB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTBI, MUKpO3JIeMEHTHI. Bona n
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMH BOJBI U MUHEPAIBbHBIX BELIECTB B KieTke. [loanepxanne ocMoTHuecKoro 6anaHca.

benku. CocraB u crpoeHue OenkoB. AMHUHOKHUCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMbIE AaMUHOKHMCIOTHl. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW MOJIEKYIIbI
(mepBuuHas, BTOpPUYHAs, TPETUYHAs M UETBEPTHUYHAS CTPYKTypa). XUMHUECKHE CBOHCTBA OEJIKOB.
buonoruueckue GpyHKIMN OETKOB.

depMeHTHI — OUOJIOoTHYECKHEe KaTaau3atopsl. CTpoeHre pepMeHTa: aKTUBHBIN IIEHTp, CyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTimuns GepMeHTOB OT HEOPraHMUECKUX KaTaln3aTOpPOB.

VYraeBojbl: MOHOCAaxXapuabl (TII0K03a, pubo3a U Je30Kkcuprdo3a), Aucaxapuibl (caxaposa, JIakTo3a)
U ToJiucaxapu bl (Kpaxmall, TIMKOTeH, LeJIT0J103a). buonornyeckue GyHKIIUN YIIIEBOOB.

Jlununel: Tpurauuepuasl, ¢ocoaunuabl, crepousl. [ uapodunbHO-THIPOYOOHBIE CBOWCTBA.
buonornueckue ¢yHkiumn nununoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMIHAOB KaK HCTOYHHKOB
SHEPIrUH.

Hykneunosbie kucnmotel: JHK u PHK. Hykieotuabl — MOHOMEpPBHI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u pyukuuu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u QpyHkuuu.

[utonorus — Hayka o kierke. KierouHass Teopusi — npuMmep B3aUMOACHUCTBUS U U (akToB B
HAy4HOM ITO3HaHUU. MeTo/bl U3yUeHUs KIETKH.

Knerka kak wenoctHas sxuBas cucrema. OOIMe NpPU3HAKK KJIETOK: 3aMKHyTas Hapy)KHas
MeMOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucteMa cuHTe3a Oemka.



Tuner  knerok:  sykapuoTHueckas M Ipokapuorudeckasd.  OCOOCHHOCTH  CTPOCHHMS
npokapuoTuyeckor kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapUOTHUYECKOW KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IJIMKOKAIMKC, WX (QYHKIHU.
[Tna3marudeckas MeMmOpaHa, e€ cBoiicTBa U ¢pyHkuuu. l{utonnasma u e€ opranonpl. OgHOMEMOpaHHbIE
opraHouasl kierku: OIIC, anmapat T'onbmpxu, sm3ocomsl. [loayaBTOHOMHBIE OPraHOMJIBI KIIETKHU:
MUTOXOHJIpUH, IIAacTUAbL. [IporcxoxxaeHne MUTOXOHApUM U mnacTua. Bunael miuactua. HememOpaHHble
OpPraHOMbl KIJIETKU: PHOOCOMBI, KIETOYHBIM ILEHTP, LEHTPUOJIU, PECHUYKH, JKIYTUKH. DyHKIUU
OpPraHOUJOB KIETKU. BKitoueHus.

Snpo — perynsaropHblid 1eHTp KiIeTkH. CTpoeHHe sapa: sjepHas 000J0YKa, KapHoIUla3Ma,
XPOMaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, /[x. Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHne XMMHUYECKHX 3JIEMEHTOB B HEXXHMBOW Ipupone», «Pacmpenenenue
XUMHMYECKHUX 3JIEMEHTOB B KUBOU PUPOLIEN.

Tabmuuer u cxemsl: «Ilepuoanyeckas TabnuIa XUMHYECKHX 3JIEMEHTOB», «CTPOCHUE MOJICKYIIBI
BOoIb, «buocuHTe3 Oenmka», «CTpoeHue Moyiekyisl Oenmka», «Ctpoenue depmenTa», «HykienHOBbIC
kucinotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHHE 3yKapuOTHUECKOM KIETKn», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHE pPACTUTENBHOM KIETKH», «CTpOeHHE NPOKAPUOTUYECKON KIIETKHY,
«CTpoeHue siipa KIETKI», «YTIAEBOABD, «JIumuasn.

ObopynoBaHue: CBETOBOW MHKPOCKOII, 000pyT0OBaHKE IS TPOBENEHUS HAOII0ACHUH, U3MEPEHU,
HKCHEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEpHUATIbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopHas padora Ne 1. «M3yueHune kaTanuTU4eCKOW aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMuyIa3bl WA KaTalas3bl)y.

JIaGoparopHas padota Ne 2. «/3ydeHue cTpoeHHs KIETOK PACTECHHM, )KUBOTHBIX M OaKTepuil 1Mo
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENaparax U UX ONUCAHHUEN.

Tema 4. /Ku3HeaesTeJIbHOCTh KJIETKH.

OOMeH BellecTB, WJIM MeTaboiau3M. AcCUMWIALUA (IUIACTUYECKUH OOMEH) M JIUCCUMMIISILINA
(oHepreTHyeckuii 0OMeH) — JIB€ CTOPOHBI €IUHOTO Ipolecca MeTabonu3Ma. Posiab 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa00I13Ma.

Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U reTepoTpodHbIid. Poib ¢pepMeHTOB B 0OMEHE BEUIECTB U
MIPEBPALIEHUH SHEPTUU B KIIETKE.

dotocunTe3. CBeroBast 1 TeMHOBas (azbl GorocuHTe3a. Peaknuu gorocunTesa. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A JUIS )KU3HU Ha 3emiie. BiausiHue ycrnoBuii cpe/ibl Ha POTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIOolIe OakTepru. 3HaueHUEe XEMOCHHTE3a JIsl )KU3HU Ha 3eMJIe.

OHepreTndyeckuii oOMeH B KieTKe. PaciierieHne BelecTB, BbIIEIEHHE M aKKyMYJIHUpPOBaHHE
SHEpPIrUu B KIIETKE. DTarbl dHepreTndeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucnopognoe
OKHUCJIEHWE, WU KJIeTouyHoe JbixaHue. OkxuciautenbHoe QochopunupoBanue. IPGHEKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakniun marpuyHoro cunresa. 'enermueckas mHpopmauus u JIHK. Peanuszanus renermueckoit
uHpopmanuu B kieTke. ['eHeTnueckuii kox u ero cpoictpa. Tpanckpunius — matpuuHbiii cuate3 PHK.



Tpancnsanus — 6uocuHTe3 Oenka. Drtambl TpaHcsiuu. KogupoBanue amMuHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropusi otkpeitusi BupycoB ([l. WM. MBaHOBCKHiA).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUpYcoB. baktepuodaru. bonesnu pacteHuii, )KUBOTHBIX U
YeJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoeka (BUY) — Bo3oyautens CITN da.
OOparHasi TpaHCKpUIIIMS, peBepTaza W UHTErpasza. lIpodunakThka pacrnpoCTpaHEHHS BHUPYCHBIX
3a00JIeBaHUN.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunbl nutranusy», «Meradonusm», «MUTOXOHAPUS», «IDHEPreTUUECKUN
obmen», «Xmoporutacty, «Porocuntesn, «Crpoerne JJHK», «Ctpoenue u QpyHKIMOHUpOBaHHE TeHAY,
«Cunre3 Oenkay, «['enHeTndyeckuii koa», «Bupycer», «bakrepuodarn», «CTpoeHHE W KU3HEHHBIA ITUKIT
Bupyca CIIN/1a, 6akrepuodaray, «Pemnukanus JHK».

Ob6opynoBanue: moaenu-anmukamuu «Yasoenune JIHK u tpanckpunums», «buocunres Oenkay,
«CTtpoenue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema 5. PasMHOKeHMe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KreTounslii 1K1, WK KU3HEHHBIN HUKI kieTku. MaTepdasza u mutos. [Ipoueccel, mpoTekaroiue
B uHTepdaze. Permukanus — peakuus marpuanoro cuareza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIH
Habop — KapuoTHIL. [IUMIONIHBIN 1 TaIUIONIHBIA XpOMOCOMHBIE HaO0Opbl. XpoMaTtuabl. Llurtomornueckue
OCHOBBI Pa3MHOXEHUSI U UHIUBUYAJIbHOIO PAa3BUTHSI OPraHU3MOB.

Henenne knerku — muto3. Cramum muto3a. Ilpouecchl, mpoucxopsiiye Ha pa3HbIX CTaaUsAX
MHTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — alonTo3.

@opMbl pa3MHOKEHHUsI OpPraHU3MOB: Oecrojioe W MoyioBoe. Buabl 6ecronoro pa3MHOKEHHMS:
JieleHue HaJBOe, TIOYKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHe, BEreTaTUBHOE
pa3MHO)KeHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPraHU3MOB, €T0 3HAYEHUE JUIS CEIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metioz. Cranuu meio3a. [Iponeccel, mpoucxoasmye Ha cTaausx Menosa. [loBegenue xpomocoM B
Mmerose. Kpoccunrosep. buonornuecknii CMpICI M 3Ha4€HUE Meio03a.

I'amerorenes — mporecc oOpa3oBaHMsI MOJOBBIX KJIETOK Yy >KMBOTHBIX. IlojoBbIe JKene3bl:
CEMEHHUKH U SuIHuKU. OOpa3zoBaHne U Pa3BUTHE MOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30u/I, SIHIEKIIeTKA)
— cmnepmaroreHe3 H  oBoreHe3. (OCOOEHHOCTM CTPOCHMs SAHLEKIETOK M CIIEPMaTO30UI0B.
OmnonorBopenue. Ilaprenorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHaIbHOE pa3BUTHE (dMOpHOreHe3). Talbl
SMOpPUOHAILHOTO pa3BUTHSA Yy TMO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacTpyJidlus, OpraHOTeHEs3.
[ToctomMOpuoHanbHOE pa3BuUTHE. TUNBI  MOCTIMOPHOHATHHOTO  Pa3BUTHS: MpsIMOE,  HEMpsMoe
(mrmuuHOYHOE). BiusiHME cpebl HAa pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIE
YpOJICTBA.

Poct m pasButue pacreHuil. OHTOT€HE3 IIBETKOBOTO pACTEHUSA: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuber u cxembl: «DoOpMBI pa3MHOKEHUS OPTraHU3MOBY», «JIBOWHOE OIUIOJOTBOPEHHE Y
LBETKOBBIX pacTeHHil», «BereratnBHoe pa3MHOXXEHUE pacTeHui», «/lenenne kieTku OakTepuity,
«CTpoeHHe MONOBBIX KIETOK», «CTpoeHue Xpomocombl», «Kietounslii mukim», «Pemnmukamus JJHK»,
«Mwuto3», «Meiosy, «lIpsamoe u HenpsiMoe pa3BuUTHE», «l'aMeTOreHe3 y MIEKOIMUTAIOIIMUX U YEIIOBEKAY,
«OCHOBHBIE CTaJUN OHTOTECHE3).



O6opynoBaHue:  MHKPOCKON,  MUKporpernapaThl  «CrepMaTto3ouibl  MJIEKOMHUTAIOIIETOY,
«slineknerka mlekonurarouiero», «KapuokuHe3 B KiIeTKax KOpEIIKa JyKa», MarHUTHas MOJECIIb-
anmumakanus «Jlenenue kierkm», moaens JJHK, moaens Merada3Hoit XpOMOCOMBEI.

JlabopaTopHble U NpaKTH4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «HabmoneHne MuTO3a B KJIeTKaX KOHUMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax».

Jlaboparopnass pabora Ne 4. «M3ydeHue CTpOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTukH. Mcropust pa3BUTHA reHEeTUKH. Poib mUTONOTHH M SMOPHOJIOTHH B
CTaHOBJICHUHM TEHETHKH. BKian poccHilcKuX M 3apyOeXHBIX YYEHBIX B Pa3BUTHE T€HETUKU. MeTombl
TeHETUKH  (TUOPUIOTIOTUYECKUHM, IUTOINCHETUYECKUH, MOJIEKYJIsIpHO-TeHeTudeckuil). OCHOBHBIE
TreHETUYECKUE MOHATUS. | 'eHeThuuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpelluBaHUM.

3aKOHOMEPHOCTH HacJeZI0BaHUs IPU3HAKOB, ycTaHOBiIEeHHble [. Mennenem. MonorudpuaHoe
CKpeuIrBaHue. 3aKOH €JHHO00pa3us TMOPUAOB MEPBOTO MOKOoJIeHHA. [IpaBuiio TOMHHHPOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel raMer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurnOpuiHoe ckperyBanue. 3aK0OH HE3aBUCHUMOT'0 HaclieI0BaHUsl IPpU3HAKOB. Llutorenetnueckue
OCHOBBI  JUTHOPHIHOTO  CKpelIMBaHus.  AHanu3upymromiee  cKkpemuBanue.  Vcmonb3oBaHue
aHAJIM3UPYIOIIETO CKPELIUBAHU JIJIs ONIPEIETICHHSI TEHOTHUIIa OCOOM.

CuerieHHOe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacleIOBaHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAas1 TEOPHS HACIIEICTBEHHOCTH. [ eHeTHYeCKHEe KapThI.

I'enernka mnona. XpoMOCOMHOE OmIpeleleHue Moja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'oMmorameTHsbI€ M reTeporaMeTHbIE Opranu3Mbl. HacnenoBanne npu3sHakoB, CHEIIIEHHBIX € IIOJIOM.

N3menunBoCcTh. BUAbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacCJleICTBEHHas. Ponb cpensl B
HEHACJIEACTBEHHON U3MEHYHUBOCTH. XapakTepucTruKa MOIU(PUKAIIIOHHOM U3MEHYHMBOCTH.
BapunanvonHbsli psn u BapuanuoHHas KpuBasd. Hopma peaknum npusHaka. KoiaumdecTBeHHbIE H
KayeCcTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Ui TeHOTUIINYECKAs, 3MEHYMBOCTh. KoMOMHAaTHBHAs N3MEHUMBOCTh. Meiio3 u
MIOJIOBOM MpOLlECC — OCHOBa KOMOWHAaTMBHOM HM3MEHUMBOCTH. MyTallMOHHAasT WU3MEHYHUBOCTD.
Knaccudpukanus wmyranuii: Te€HHblE, XPOMOCOMHBIE, TI'eHOMHble. YacToTa M NPUYUHBI MyTallHil.
MyTtareHHsle (QaxkTopbl. 3aKOH TOMOJIOTMYECKMX pAIOB B HAacleACTBEHHOM wu3MmeHunBoctn H. MU.
Basuiiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYHUBOCTb.

I'enetnka 4yenoBeka. Kapuorun yenoBeka. (OCHOBHBIE METOAbl T'€HETHKH  YEJIOBEKa:
TeHEAIOTHYEeCKUN, ONM3HELOBBIH, IUTOrCHETHUECKUI, OMOXUMHUYECKUH, MOJEKYJISIPHO-TEHEeTUYECKHM.
CoBpeMEHHOE ONpENEIIEHUE TE€HOTHIA: IOJHOTEHOMHOE CEKBEHMPOBAHHE, T'€HOTHIMPOBAaHUE, B TOM
gucie ¢ momompio [11[P-ananmm3a. HacnencTrBennbie 3a001eBaHMs YeI0BeKa: TeHHBIC 00JIC3HHU, OOJIE3HHU C
HACJIEICTBEHHOW MpeApaciooKEHHOCTbIO, XPOMOCOMHbIe Oosie3HH. ComaThyeckue M TeHepaTHUBHBIC
myTtaiuu. CTBOJIOBBIE KJIETKU. IIpUHIMIBI 3710poBOro o0pasza *HU3HH, JUATHOCTHKH, MPOMUIAKTUKA U
JIeYeHHsI TeHEeTHYEeCKUX Oosie3Hel. Mennko-reHeTuYeckoe KOHCYJIbTUPOBaHHEe. 3HaYeHNE MEIULIUHCKON
TeHETHUKH B NPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdemoHcTpaumnu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Uerepuxos, H. B. Tumodees-PecoBckuii,
H. . BaBuiios.



Tabmuuel 1 cxembl: « MOHOTMOPUAHOE CKPELIMBAHUE U €0 LIUTOT€HETHYECKas OCHOBa», «3aKOH
pacuieryieHuss Y ero IMTOT€HeTHYecKas OCHOBa», «3aKkOH YHCTOTHI ramer», «JluruOpuaHoe
CKpeuBanuey, «Lluronorunyeckue 0CHOBBI AUTHOPUIHOTO CKpeIrBaHus», «Meio3», «B3anmozeiicTBue
QJJICNIBHBIX TE€HOB», «l'eHeTHMYecKkne KapThl pacTEHUH, XUBOTHBIX M 4YeJIOBEKa», «l'eHeTuka moiay,
«3aKOHOMEPHOCTH HAaCJICJOBAaHMsI, CLEIUICHHOIO C IMOJOM», «KapuoTHIIBI 4YernoBeKa M KUBOTHBIXY,
«Buner m3meHunmBocTH», «MoaudukalMoHHas W3MEHYMBOCTh», «HacnemoBanue pesyc-pakropay,
«I'eHeruka rpynn kpoBu», «MyTallMOHHAss ©3MEHYUBOCTBY.

OOGopynoBanue:  Mojenu-ammiukanuu — «MoHoruOpugHoe — ckpemuBanue»,  «Hemosnoe
JOMUHHMpOBaHue», «JurubpunHoe ckpeuuBaHue», «llepekpéct XpoMocOoM», MHKPOCKON U
MuKpornpemnapar «/Ipozoduna» (Hopma, MmyTanuu GOpMBI KPBUIBEB U OKpAacKH Tena), repbapuii «I opox
IIOCEBHON.

JlabopaTopHble U NpaKTH4YecKne padoThbi:

JlaGopatopnass pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO W JTUTHOPUIHOTIO
CKPEILMBAHUA Y IpO30(UIIbl HA TOTOBBIX MUKPOIPENapaTax».

Jlaboparopuass pabora Ne 6. «/3yueHue MOAU(DHUKAITMOHHON W3MEHYMBOCTH, ITOCTPOCHHE
BapHAallMOHHOTO PsAJla U BAPUALMOHHON KPUBOW».

JIaGoparopHas pab6ota Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBiieHHe U aHAJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa U polecc. 3apoKIeHUE celeKuuu 1 fomectukanus. Yuenue H. 1. BaBunosa
O IEHTpax IPOUCXOXKICHUS U MHOrooOpasusi KyJbTYpHbIX pacTeHui. LleHTppl npoucxoxaeHus
JOMalIHUX KUBOTHBIX. COpT, IOpPOJIa, IITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MacCcoBbI U HHAUBUAYAIbHBIA OTOOPHI B CENIEKIIMHA PACTEHUN U
KHUBOTHBIX. OIleHKa 3KcTepbepa. BINM3KOpOACTBEHHOE CKpellMBaHUE — HHOpUIMHT. Ywucras JIUHHUSA.
CkpemuBanue 4HMCTBIX JUHMH. ['ereposuc, mnam rubpuanas cuna. HepoacTBeHHOE CKpeluMBaHUE —
ayropunuur. OtnanéHHas ruOpuauzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M IOJyuyeHUe
MOJIUTIIONOB. JloCTHKEHUSI CeeKIIUU PACTEeHH, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomorust Kak oOTpacib TPOU3BOACTBA. ['eHHas HHXKeHepusa. OTambl  CO3JaHMS
pexomOuHanTHOW JIHK um TpaHcreHHbix opranu3moB. Kierounas unxkeHepus. KierouHble KyJNbTyphl.
MUuKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHui. Knonuposanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U 3THUeckue mnpodiembl. MO — reHeTHuecku
MOJU(UIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. 1BaHOB.

Tabmuipl u cxembl: KapTa «LIeHTpbI MPOUCXOXKACHUSI U MHOT000pa3usi KyJIbTYPHBIX PacTEHUID»,
«Iloponpl AOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OTnanéHHas ruOpugu3anusy,
«Pabotel akagemuka M. @. HBanoBay, «llomumiounaus», «OO0BekThl OnoTexHosnorum», «Kmerounsie
KYJBTYpBI ¥ KJIOHUPOBaHHE», «KOHCTpynpOBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IUIOAOB M KOPHEIUIOA0B AUKUX (GOPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repbapuii «CenbCKOX03HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHbIE METOJIbI W JOCTHKEHMSI CEeNeKIMM pacTeHHM W JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MNIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIN YYaCTOK, B TEINIMYHOE XO3AHUCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BUOJIOT HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycTaHaBIMBarOTCA TPeOOBAHUS K pe3yJibTaTaM OCBOCHHS 00yUYarOIMIUMUCS
IPOTpaMM CPEAHEro o0mero 00pa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType TMUHOCTHBIX pe3yibTaTOB OCBOEHUS MpeameTa « broaorusy» BeIACIEHbI CEyIOIIHE
COCTaBJISIONINE: OCO3HAHUE O0YUYAIONIMMICS POCCUUCKON TpaTaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOINPECNICHUI0, HalWyhie MOTHBAIMH K OOY4YEeHHUIO
OMOJIOTHH, LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH HA OCHOBE KIIHOYEBBIX
LIEHHOCTEN M MCTOPUYECKUX TPAJUIMI pa3BUTUS OMOJIOTMYECKOT0 3HAHMSI, TOTOBHOCTh U CIIOCOOHOCTh
00ydYaroImuxcs pyKOBOJICTBOBATHCS B CBOEH JCSITEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH,
MPUCYIIMMH CUCTEME OHOJOTMYeCKOro O0pa30BaHWs, HAIUYHE HKOJIOTUYECKOTO MPaBOCO3HAHUSA,
CIOCOOHOCTH CTaBUTD LIEJIH U CTPOUTH KU3HEHHBIC IJIaHBI.

JIMuyHOCTHBIE PE3ybTAThI OCBOCHUS NpenmeTa «bronorus» gocTuraroTcs B €AMHCTBE yUeOHOH U
BOCIIUTATEIbHON JIEATEIBHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBWIAMH U
HOpMaMH TOBEACHUSI M CIOCOOCTBYIOT IMPOIIECCaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS,
pa3BUTHs BHYTPEHHEH NO3UIMHM JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY U IPaBONOPSIKY,
4eJ0OBEeKy TpyAa M CTapuieMy IIOKOJIEHHIO, B3aUMHOIO YBa)KE€HHUS, OEpEKHOro OTHOLIEHUS K
KYJIbTYPHOMY HacJ€AUI0 W TpaaulysM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickoit ®enepaumu,
IIPUPOJIE U OKPYXKAIOLIEH Cpelie.

JIMYyHOCTHBIE pE3yJIbTaThl OCBOEHUS yuyeOHOro mpeamera «buomorus» mOKHBI OTpaxaTh
TOTOBHOCTh UM CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpPUEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIMX TPAJAULMOHHBIM II€HHOCTSM POCCHUHCKOro OOIIECTBa, PACHIMPEHHE >KU3HEHHOI'O
OIbITA M OIBITA JEATEIBHOCTU B IPOLIECCE PEATM3ALMN OCHOBHBIX HAINPABICHUHM BOCIUTATEIIBHOM
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMSA:

Cc(OPMHUPOBAHHOCTh T'PAXKJAHCKONW MO3MIMU O0YyYaroIlerocsi Kak akTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYI[MOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOIIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITENbHOCTH NPHU CO3JAHUU YUEOHBIX IPOEKTOB,
peleHnH yu4eOHbIX U 03HABaTEIbHbIX 3371a4, BHIIOJTHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SIBJICHUSM COBPEMEHHOMN
JKU3HU U O0BICHSTE €€;

YMEHHE YUYWUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aWMOJEWUCTBUSA
Jro/iel ¢ pa3HbIMU YOKIACHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K  COTPYAHHYECTBY B HpOIECCE COBMECTHOTO  BBIMOJHEHUS  Y4YEOHBIX,
MO3HABATENbHBIX U UCCIIEIOBATEIBCKUX 3aa4, YBAKUTEIBHOIO OTHOIIEHHSI K MHEHUIO OMIIOHEHTOB MPU
00CYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPHKAHMUS;

TOTOBHOCTh K TYMaHUTapHOMN U BOJOHTEPCKOM NEATENBHOCTH;

2) NaTPpUOTHYECKOI0 BOCIIUTAHMSA:



c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HMACHTUYHOCTH, IMMATPUOTHU3MA, YBAKCHHUSI K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepen PonuHONM, ropaocTu 3a CBOW Kpail, cBor Ponuny,
CBOM SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEe MHOTOHAI[MOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHHWE K MNPUPOAHOMY HACICOUI0O U IMAMATHUKAM IPHUPOABL, JTOCTHUKEHUSM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKHMX YUYEHBIX B CTAHOBJIICHHE W Pa3BUTHE OHOJIOTHH,
MMOHMMAaHUS 3HAaYeHUs OWOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

uzeitHas yoexx1IEHHOCTh, TOTOBHOCTD K CIIyKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHS;

CIIOCOOHOCTh OIICHMBATh CUTYallMIO W TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSICHh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSAM, CO3/JaHHI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpAaaULUSIMU HapoaoB Poccun;

4) 3cTeTUYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO MU TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE IMPOSIBIATH KauyecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPbI 310POBbS H IMOLHOHAJBHOIO
os1aromostyums:

MOHMMAaHWE W peaju3alus 3J0pOBOro M 0Oe30macHOro olpa3a >KM3HU (370pOBOE IHTAHHE,
COONIOZICHHE TUTHEHWYECKUX TMpaBWJI M HOPM, COAlaHCUPOBAHHBIM pEXUM 3aHATUH U OTIbIXa,
perynsipHasi ¢pu3nuecKkas aKTUBHOCTH), OEpexKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHUE IEHHOCTH TPAaBWJI WHIWBHUIYATHHOTO U KOJIJICKTHBHOTO O€30MaCHOTO TOBEJCHUS B
CUTYAILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCTEACTBUA U HENPHUATHS BPEIHBIX TPUBBIYEK (YMOTPEOJCHHsS] aJIKOTOJI,
HapKOTHUKOB, KYpEeHHUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJIOIMYECKOM U COLMAJIbHOW HaIpaBJIE€HHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INTAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJIHSTH TAKYIO JACSITEIHHOCTD;,

WHTEpEC K pa3IuuHbiM cdepaM MpoPEeCCHOHATBHONW NEATeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP OyayIiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKH IEIeCO00pa3HOe OTHOIIEHNE K MPUPO/Ie KaK UCTOYHUKY JKU3HHU Ha 3eMiie, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBIIICHUE YPOBHS YKOJIOTHUECKOHN KyJIbTYphl: MPUOOPETEHUE OMBITA IIAHUPOBAHUS MTOCTYITKOB
1 OLICHKH UX BO3MOXHBIX MOCIICCTBAN JIJIs1 OKPYXKAIOILLIEH CPENIbL;



OCO3HaHME ITI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IMyTeH UX peLIeHus;

CIOCOOHOCTh HCIIONIb30BaTh MPUOOpETaeMble MPU M3yUYEHHH OMOJOTMM 3HAHUS U YMEHUS TpU
pelieHnH Tpo0JieM, CBS3aHHBIX C PAMOHAIBHBIM IPHPOIONOIB30BaHIUEM (COONIIOJICHHE MPABUI
IIOBE/ICHNS B IIPUPOJE, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHUSA B DKOCHUCTEMAX, OXPAHY BHJIOB,
IKOCHCTeM, OMochephl);

AKTHUBHOE HEIPUATUE JEHUCTBHM, IPUHOCAIIUX BpPEI OKPYXKAIOLIEH NPUPOJHOM Cpele, yMEHHue
MIPOTHO3UPOBATh HEOJIATONPUSATHBIE JKOJOTHUECKUE IOCIEACTBUS MPEAIPUHUMAEMBIX JCHCTBUI H
IIPEIOTBPALLATD UX;

HaJIM4YUE€ PA3BUTOTO DKOJIOTMYECKOTO  MBINUICHMS, SKOJOTMYECKOW  KYJIbTYpBl, OIIbITA
JESITEIbHOCTH 3KOJOTUYECKON HaIIPaBJIEHHOCTH, YMEHMSI PyKOBOJICTBOBAaTLCS UMHU B I103HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHOMN INPAKTUKE, TOTOBHOCTH K yYacCTHIO B IPAKTUYECKON NIEATEIbHOCTH
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKu U OOILIECTBEHHON MPAaKTUKH, OCHOBAHHOT'O Ha JAMAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CPEJCTBA B3aUMOACUCTBUS MEXKAY
JIIOJIbMU U TT0O3HAHUS MUPA;

MOHMMaHWe crneuupuKd OHOJIOTMHM Kak HayKH, OCO3HaHWMs €€ poilu B (OPMHPOBAHUHU
palMOHAIBFHOIO HAYYHOI'O MBILIUIEHUS, CO3JJaHUU LEJIOCTHOrO MPEACTaBIeHUsI 00 OKpY>KaloLleM MHUpe
KaKk O €IMHCTBE NPUPOAbI, YeJIOBEKa M OOIIECTBA, B IO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH U
pelieHrny npodiieM COXpaHEHUs IPUPOJIHOIO PABHOBECUS;

yOexIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUIsI COBPEMEHHOHN IMBHIIM3AIMH: 00eCTIeueHHs] HOBOTO
YPOBHSI Ppa3BUTUS MEIUIMHBI, CO3JJaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTUHM, CIIOCOOHBIX pelarh
pecypcHbIe TPOOJIEMBl Pa3BUTHS YEJIOBEUECTBA, TIOMCKA MyTeH BBIXO/AA U3 INTOOANBHBIX SKOJIOTHYECKUX
npobieM M oOecnedeHMsl Mepexoia K YCTOMUMBOMY pa3BUTHIO, PAIlMOHAIbHOMY MCIIOIb30BaHHUIO
MIPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHMH OHMOJOTMYECKMX 3HAaHUM B IENAX MOBBIIICHUs OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (h)yHKIIMOHAJIILHOW TPaMOTHOCTH
oOyyJaroruxcsi, opMUPyEMOM NPU U3YyUEHUN OMOJIOTUH,

MOHMMaHWE CYIIHOCTH METOJOB IIO3HAHUS, MHCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIOJIb30BATh MOJTy4YaeMble 3HAHUS Ul aHAJM3a U OOBSCHEHUS SBJICHUN OKPY’KArOIIEro
MHUpa U MPOUCXOJIANIMX B HEM M3MEHEHUH, YMEHHe JielaTh 00OCHOBaHHbIE 3aKJIIOUEHHUS Ha OCHOBE
Hay4yHBIX ()aKTOB M UMEIOIINXCS TaHHBIX C LIEJBIO MOJIy4YEHHUs JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIOIb30BaTh OMOJOTHYECKHE 3HAHUS AJI pElIeHHs] mpodsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE LIEHHOCTH HAy4YHOH JE€ATEJBHOCTH, TOTOBHOCTb OCYLIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO A TEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY OOPa30BAHUIO U CaMOOOPA30BaHMIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTMU B COOTBETCTBHH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS YU4eOHOTO IpeameTa « bronorush BKIIOYAIOT: 3HAYUMbIe
st GOPMHPOBAHMSI MHPOBO33PEHHUS  OOYyYAIONIUXCS  MEXKAUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
oOIlIeHAYYHBIC TTOHSATHUS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KapTHHBI MUpPA M CHENU(UKY METOIO0B



MIO3HAHUs, UCIOJb3YEMBbIX B €CTECTBCHHBIX HayKaX (BEILECTBO, SHEPIUs, SBJIEHUE, IPOIECC, CUCTEMA,
HAy4HBIN (DaKT, TPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIel0oBaHHEe, HAOII0ACHUE,
U3MEpeHue, DSKCIEPUMEHT W JIpyTWX), YyHUBEpCalbHble Yy4eOHbIC MACWCTBUS (TO3HABAaTEIbHBIE,
KOMMYHUKaTHBHbIC,  PETyJSATHBHbIE),  oOecreuuBaromme  (GopMupoBanue  (QyHKIHMOHAIBHON
IPaMOTHOCTH U COLMAIILHOM KOMIIETEHIIMH 00y4aroInuXcs, ClIOCOOHOCTh 00YHYarOLIMXCsl UCIIOIb30BaTh
OCBOCHHBIE MEXTUCIMITIMHAPHBIE, MUPOBO33pPEHYECKHE 3HAHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B
ITI03HABATEJIBHON U COLIMAIbHOW ITPAKTHKE.

MeramnpeaMeTHbIe pe3yiIbTaThl OCBOCHUS IPOTrPaMMBbl CpPEJHEro OOIIEero o0pa30BaHUsS OJKHBI
OTpaXkaTh:

Ogi1ajeHNe YHMBEPCAJIbHBIMH Y4eOHBIMH NIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBaTh W aKTyaJM3UpoBaTh IMpolieMy, paccmMaTpuBaTbh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CHUHTE3a,
CpaBHEHUS, Kiaccu(uKaluu, 0000IIeHNs), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHATUN (BBIAEIATH UX
XapaKTepHble IPU3HAKHU, YCTAaHABIMBATh CBSI3U C JPYTUMHU IOHITHUAMH);

OIIPEACIATh LENH EATEIBHOCTH, 3a/1aBasl IapaMeTPbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
pe3yJIbTaThl JEATEIBHOCTH C IOCTABJIEHHBIMU LIESIMH;

WCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS 11 OOBsICHEHUS (PAKTOB U SIBIICHHUI KUBOM PUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXAEHUS (MHIYKTUBHBIC, JI€AYKTUBHBIC, 110 AHAJIOIUHU), BBIABIATH
3aKOHOMEPHOCTH M IPOTHUBOPEUUs B paccMaTpUBAaEMbIX SBJIECHUSAX, (HOPMyIUpOBaTh BBIBOABI U
3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJCTBA JUIsl IPEACTaBICHUS CYIECTBEHHBIX CBs3€dl U
OTHOLICHMH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TakkKe IPOTUBOPEUYUH pa3HOro pojaa,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX UICTOUHUKAX;

paspabarbiBaTh IUIaH pELIEHUS NPoOJieMbl ¢ Y4€TOM aHallM3a MMEIOIIMXCS MaTepUAIbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOpJMHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSAX pEAIbHOrO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKHE eHCTBHISA:

BJIaJIETh HAaBbIKAMU y4eOHO-MCCIIEOBATENIbCKOM M TPOEKTHOM JEeATENbHOCTH, HaBbIKAMU
paszpelnieHus mpooieM, ClioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY METOJIOB PELIeHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

UCIIOJIb30BaTh pa3jIUYHbIE BUABl JEATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpETAIMH, TPeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYallUIX, B TOM YHCIIE NPU CO3JTaHUU
y4€OHBIX M COI[UAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAayuyHBIH THUN MBIIUICHUS, BIaJeTh HAYYHOM TEPMHHOJIOTHEH, KIIIOUEBBIMHU
MOHATHSIMU U METOJIaMU;

CTaBUTb U (OpPMYyIHpPOBaTH COOCTBEHHBIC 3a/layd B OOpa30BaTENbHOW MACSATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJIATH ITPUUMHHO-CJIEICTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3aJady, BbIIBUIaTh TMIIOTE3Y €€
pellIeHns], HaXOAUTh apryMEHThbl JUIsl JOKAa3aTelbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh NapaMmeTpbl U
KPUTEPHUH PEILICHUS;



aHAJIM3UPOBATh MOITYYEHHBIE B XOJI€ PEUICHMs 3a/ayll pe3yJbTaThl, KPUTUUYECKH OICHUBATh HUX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYIIECTBIISITh IICJICHANIPABIICHHBIM TOUCK IMEepeHoca CpPeICTB U CHOCOOO0B JeHCTBHUS B
npodeccCuoHaNbHYIO Cpeay;

YMEThb MIEPEHOCUTh 3HAHUS B T03HABATEIBHYIO U MMPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJCH, IpeiaraTh OpUTrHHAIbHbIE MTOAXO0/bl U PEIICHUS], CTABUTH MPOOJIEMBI U
3aJla4u, JOIMYCKAaIOIUe albTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MH(OpMAIMH (TEKCTE Yy4eOHOTO MOCOOMs, HAyYHO-
MOMYJISIPHOM JTUTEpaType, OUOJIOrMUECKUX CIIOBApPSX U CIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JTaHHBIX, B
WuTepuere), ananu3upoBath WHGOPMAIUIO PA3IMYHBIX BHAOB U (OPM MIPEICTABICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

dbopMynHpoBaTh 3ampochl W MPHUMEHSATh pPA3IMYHbIE METOAbI TpPU TOUCKE U 0TOOpe
Ouonoruueckoi nHGopMaIi, HeoOX0IUMOI JIJ1s BHIIIOJIHEHUS yUeOHBIX 3a/1a4;

MpHOOpeTaTh  OMBIT  HCIOJNBb30BAaHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIBTYpPy aKTHUBHOTO MCIIOIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIBHYIO ()OPMY MpEACTaBICHUSI OMOJIOTHUECKOW WH(pOpMAINU
(cxembl, TpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTOe);

HCIOJIb30BaTh HAYYHBIH S3bIK B KAU€CTBE CPEICTBA MpHU padoTe ¢ Ouonornyeckoil nHpopMamueii:
MPUMCHSITh XUMUYICCKUE, PU3NUSCKUE U MAaTEMAaTHUECKHUE 3HAKK U CUMBOJIBI, JOPMYJIbI, a00peBHATYDY,
HOMEHKJIATYpY, UCIIOJIB30BAThH M MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BIIa/IETh HaBBIKAMHU DPACIIO3HABAHUSA W 3alIUTHl WHGOpMAIUU, HHPOPMAIIMOHHON 0€30MmacHOCTH
JTUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax >KM3HM, aKTUBHO y4acTBOBaTh B JUAIIOTE WU
JMCKYCCHM TI0 CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHE 3a7aBaTh BOMPOCHI, BBICKA3bIBATh CY>KIACHHUS
OTHOCHTEIIEHO BBITIOJTHEHHUS MPEIaraeMou 3a/1a4u, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTH MO3UIHNA
IPYTUX YYACTHUKOB JAAJTIOTa WIN AUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBAa OOILIEHMs, MOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPEINOChIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYallUld, yYMETh CMST4aTh KOH(MIUKTBI M BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMHU CITIOCOOaMU OOIIEHHSI W B3aUMOJICHCTBHUS, TIOHUMATh HAMEPEHHS JPYTUX
JHO/IeH, IPOSIBIIATH YBOXKUTEILHOE OTHOIIIEHHE K COOECEHUKY U B KOPPEKTHOH (popme hopMynupoBathb
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U HHIWBUYaTbHOU PabOThI IPH PEIICHUN
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb MPUMEHEHHsS TPYMIOBBIX (hopm
B3aMMOJICHCTBUS MPU pEeLICHUH Y4eOHO 3a1auH;

BBIOMPAaTh TEMAaTHKy M METOJIbl COBMECTHBIX JEHCTBHHA C Y4ETOM OOMIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)KI0T0 WiIeHa KOJUIEKTHUBA;



IIPUHUMATH L€ COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBAThH ACUCTBUS I10
€€ JIOCTMIKEHHUIO: COCTaBJIATH IUIAH JCHCTBUN, PACHPENENATh POIM C YYETOM MHEHMM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU palbOTHI;

OLIEHUBATh KaueCTBO CBOEr0 BKJIAZA M KaKIAOr0 yYaCTHHKAa KOMaHIbl B OOLIMI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IIPOCKTHI, OLEHUBATh MWJAEH C IO3ULUHA HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B PA3IUYHBIX CUTyalMsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgBiageHne YHHBEPCAJIBHBIMHU PeryJsiTHBHBIMY /1eiiCTBUAMM:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA JJIS BBIABICHUS IPOOJEM U MX PEIICHUS B )KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BBIOMPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUN IIEJEBBIE W CMBICIOBBIE YCTAaHOBKM B CBOHMX
JNEUCTBUAX M TOCTYyIIKaX II0 OTHOLICHHIO K JKMBOM NIPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpY KaroIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATH II03HABATENIbHYIO JEATEIbHOCTD, BBISBIATH IPOOJIEMBI, CTAaBUTH U
(dbopmMynHrpoBaTh COOCTBEHHBIC 337]a4l B 00Pa30BATEIBHON NEATETLHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH pEIIEHUs NpoOJeMbl € YYETOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEAIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeaAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 33 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (OPMHUPOBAHUIO M TPOSIBICHUIO IIMPOKOH HPYAMIUMM B Pa3HBIX 00JacTIX
3HAHUMU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallWsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIaJIETh HaBbIKAMHM IO3HABATEIbHOM pe(IeKCUU KaK OCO3HAHMs COBEpIIAEMbIX JEHCTBUH U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBAaHUM, HCIIOJIb30BATh MPHUEMBI pedeKcuu s
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3YyJIbTAaTOB AEATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTrHUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3yIbTaTOB ACITECIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOT0 YEJIOBEKA.

HNPEIMETHBIE PE3YJIBTATHI

[Ipenmernsie pe3ynbTaThl ocBoeHHMs mporpaMmbl COO mo Ouonmormu Ha ©6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue it yueOHoro npeamera «buonorusy HayuyHble 3HaHUS, YMEHUS U CIIOCOOBI
JIEUCTBUI 10 OCBOCHHUIO, HMHTEPIpETAlMM M NpeoOpa3oBaHUIO 3HAHWUM, BHJIbl JESITEIBHOCTH IIO
MOJlyYEHHIO HOBOT'O 3HAHUS M IPHUMEHEHMIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTyallUsX, a TaKKe B



peanbHBIX )KU3HEHHBIX CUTYyallMsX, CBSI3aHHBIX C OMosiorueil. B mporpamme mpeaMeTHble pe3ysIbTaThl
MPEJCTABIICHBI 110 T0JIaM 00y4EHUSI.

[IpenmerHbie pe3yibTaThl OCBOEHHs yueOHoro mnpeamera «buonorus» 6 10 knacce NOMKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAaHUM O MecTe U pojaud OHOJIOTUM B CHCTEME HAy4yHOI'O 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJAJ€ POCCHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHMOJIOTHH,
(YHKIIMOHATIBHOM IPAMOTHOCTH YEJIOBEKA JJIsl PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PpAacCKpbIBaThb COJAEp)KaHUE OHOJOIMYECKMX TEPMHUHOB U TOHATUHA: KHM3Hb, KJIETKA,
opranm3M, MeTabonm3M (0OMEH BEIIeCTB W MPEBpAICHHE YHEPIHH), TOMEOCTa3 (caMOperyJsius),
YpOBHEBask OpraHM3alus KHUBBIX CHCTEM, CaMOBOCIPOW3BEICHHE (PENMpOAYKIHs), HACIEACTBEHHOCTD,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHUE u3jaraTh OHOJIOTHYECKME Teopuu (KJIETOYHasi, XpPOMOCOMHas, MyTalllOHHasl,
[EHTpaJIbHAs JOrMa MOJIEKYJISIpHOM Ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. V. Basuiosa) u
yueHHusd (0 LEHTpax MHOroodOpasus W NIPOUCXOXKJIEHUs KynbTypHbIX pacreHuit H. W. Basuiosa),
OIpeNIeJIATh TPAHULBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

YMEHHUE BJIaJIeTh METOJaMH HAy4HOr'O MO3HAHMs B OMOJIOTHM: HAONIO/IEHHE U OMMCAHUE JKUBBIX
CHCTEM, TIIPOLECCOB U SIBIICHUH, OpraHM3alUsl W MPOBEACHHWE OWOJOTHYECKOTO SKCIEPUMEHTA,
BBIJIBKCHUE TUITOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIy HCCICAYEMBIMU BEIWYHMHAMH, OOBSICHEHHE
MIOJIyYEHHBIX PE3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYUYHBIX MOHATUM, TEOPHH W 3aKOHOB, YMEHME JeJaTb
BBIBO/Ibl HA OCHOBaHMHU MOJYYEHHBIX pe3yJIbTaTOB;

YMEHHE BBIIENATh CYIIECTBEHHBIC IPH3HAKKM BHUPYCOB, KJIETOK MPOKAPHOT M DJYKAPHOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB H
IpeBpallleHHs] PHEPrUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHs, PA3MHOXKEHMS, WHIAMBUIYAJIbHOTO DPAa3BUTHUSA
opraHusma (OHTOTEHE3);

YMEHHE TIPUMEHSITh TTOJyYCHHBIE 3HAaHUS TSl OOBSICHEHUST OMOJIOTHYECKHX TPOIIECCOB U SIBICHUH,
JUI IPUHATHS TIPAKTHUECKUX PELIeHUH B MOBCEIHEBHOM JKM3HU C LIEbl0 oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 3J0pOBbSl OKPY’KAIOIIMX JrO/EH, COOMIOACHUS HOPM I'paMOTHOIO TOBEJCHHS B
OKpY’KaloIlle TMPUPOJHON cpene, TOHUMAaHHUE HEOOXOIUMOCTH HCIOJIB30BAHUS  JTOCTHXKCHHI
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH /171l palliOHAJILHOTO MPUPOIOIIOJIb30BAHMS;

YMEHHUE pellaTh 3JIeMEHTapHble TeHEeTHUECKUE 33/1a4l Ha MOHO- U JUTHOPHIHOE CKpeIllMBaHHe,
CLIETIJICHHOE HaCJIeZIOBAaHUE, COCTAaBJIATH CXEMbl MOHOTHOPUIHOIO CKpEIIMBAHUS AJS TMpeJCcKa3aHHs
HACJIETOBaHUsI PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U MpPaKTUYECKUE paboThl, cCOOMI0AaTh MpaBuiia npu padoTe ¢
yueOHBIM U JIAOOPAaTOPHBIM 000PYIOBAaHUEM;

YMEHUE KpUTHYECKH OLEHMBATh M HHTEPIPETUPOBaTh HWHGPOpPMALUIO OHOIOTUYECKOTrO
COZIep KaHusl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HCTOYHHKOB (CpEICTBAa MacCOBOU
nHpOpMANNY, HAYYHO-TIOMYJISIPHBIE MaTEPUaNbl), STHYECKHAE aCIeKThl COBPEMEHHBIX HCCIICJOBAHUN B
OuoJIOrMH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE co37aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOILIEHHsI, 0000111as OHOIOTUYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPaMOTHO HCIIOIH30BATh TOHATHIHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 0.5
HONOTHA Kak fayka https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edso0o0.ru/7f41c292
5 PasMHOXeEHUE U MTHAVBUAYAIIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne ara u¢posBbie
Tema ypoka A unp
n/n Bcero KP TIIP wu3ydyeHuss oOpa3oBaTeiIbHbIE
pecypcsbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 05.09 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Mertoap! mo3HaHus )KuBor pupoasl. [IpakTuueckas padora Ne 1
2 «Vcnonb30oBaHue pa3IM4YHBIX METOIOB IIPU U3YYECHUH OMOTOTHYECKUX 1 12.09 bubmorexa HOK
P pry 0.5 ' https://m.eds00.ru/863e6122
00BEKTOBY
bubmuorexa [JOK
3 b 1 19.09
HOJIOTUYECKUE CUCTEMBI, IPOIIECCHl  UX U3YUYEHHUE htts://m.edsoo.ru/863e6564
bu6mmorexa [IOK
4 X 5 .B 1 26.09
MMUYECKHI cOCTaB KJIETKU. Boga u MuUHEpanbHbIe COTU htts://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 b . 1 03.10
e, COCTAB i CTPOCHHE GenkoB https://m.eds00.ru/863e6b72
®epMeHThl — OnoJorudeckue karanuzaropsl. Jlaboparopnas padora Ne 1
6 «M3ydyeHne KaTamuTHYeCKOH akTUBHOCTH (DepMEHTOB (Ha puMepe 1 10.10 bubmorexa [JOK
Y P prMep 0.5 ' https://m.eds00.ru/863e6b72
aMUJIa3bl WM KaTanasbl)»
bu6mmoreka [IOK
7 v I 1 17.10
HICBOBL IR https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 H .ATO 1 24.10
JIICHHOBRIC RUCTOTR https://m.eds00.ru/863e6d5c
bu6mmorexa [IOK
9 141 .K 1 07.11
CTOpUSI U METOJIbI U3yUeHUs KiIeTku. Knerounas teopust https://m.edsoo.ru/863¢6688
10 Knerka kak 1nienoctHas *uBasi cucrema 1 14.11
1 Crtpoenue sykapruoTudeckoi kietku. Jlaboparopras padora Ne 2 1 2111 bubnmnoreka [JOK
«3ydyeHue cTpoeHus KJICTOK PaCTEHUH, )KUBOTHBIX, TPHOOB M OaKTEpHid 0.5 ' https://m.eds00.ru/863e6ff0
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moa MUKPOCKOIIOM Ha I'OTOBBIX MHUKpOIIpE€rIiapaTax u uX OIMMCaHUEC»

https://m.edso0.ru/863e716¢

bubmuoreka [JOK
12 06 0 28.11
MCH BEIECTS HIH METabOIHEM https://m.eds00.ru/8636766¢
bu6mmoreka [IOK
13 D . X 05.12
OTOCHITES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 7| 12.12
Onepreteckuii 0Omen https://m.edsoo.ru/863e7aae
JKuznennbrit ki kiaetku. Jenenne knetku. Muto3s. JlaboparopHas padota
15 Ne 3 «Habnronenue MuTo3a B KJIIETKaX KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX 19.12 bubmorexa LOK
) A P Y 0.5 ' https://m.eds00.ru/863e7dc4
MUKpOIIpEnapaTax»
bubmuorexa [JOK
16 b § .P 26.12
HOCHHTE3 Oeska. Peakius MaTpu4HOro CHHTE3a httos://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 T — 09.01
panciu1 — brocunTes benka https://m.edso0o.ru/863e796e
bubmuorexa [JOK
18 H S 16.01
CKIICTOUHPIE (POPMBL KH3HH — BUPYChl https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @DopMBI pa3MHOKEHUSI OPraHU3MOB 23.01 https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [JOK
2 Meii 30.01
0 eHos https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. OII0I0TBOPEHHE.
21 JlaGopaTtopHas pabota Ne 4 «M3yueHue CTpoeHuUs MOJOBBIX KJIETOK Ha 06.02 bubmorexa [JOK
paTopHai p ) Y P 0.5 ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpEnapaTax»
bubmuorexa [JOK
22 " 13.02
FUHBIAYAIILHOE PASBUTHE OPraHisMon https://m.eds00.ru/863e8436
bubmuorexa [JOK
2 r — 20.02
3 €HETHKa — HayKa O HACJIEJICTBEHHOCTH W N3MCHUYHUBOCTH htts://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTH HACJEAOBaHUS TPU3HAKOB. MoHOTHOpHUIHOE 27,02 bubnmnoreka [JOK
CKpELINBAHUE ' https://m.eds00.ru/863e8878
25 Jurubpuanoe ckpenBanye. 3aKOH HE3aBUCUMOT'0 HAacJIeIOBaHUs 06.03 bubnuoreka [IOK
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NPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOe Hacje0BaHue pu3HaKoB. JlaboparopHas pabota Ne 5
26 «3y4yeHue pe3ysbTaToB MOHOTHOPHIHOTO U TUTHOPUTHOTO CKPEITMBAHUS 1 13.03 bubmorexa [IOK
4 pesy b Auropan el 0.5 ' https://m.eds00.ru/863e8c60
y IpO30(HIIbI HA TOTOBBIX MUKPOIIPETIapaTax»
bubmuoreka [JOK
27 r .H 1 20.03
eHeTrka noja. HacnemoBanue npru3HaKoB, CIECIUICHHBIX C TIOJIOM httos://m.edsoo.ru/863e8660
N3menunBocTh. HenacnencreenHas n3aMeH4MBOCTh. JlabopaTopHas pabora
28 Ne 6. 3yuenue MoaupuKannoOHHONW U3MEHYUBOCTHU, TIOCTPOCHUE 1 03.04 Enbmiorexa IOK
B . B ’ P 0.5 ' https://m.edso00.ru/863e8efe
BapUAIMOHHOTO PsIJIa ¥ BAPHAIIMOHHOW KPHUBOWY
29 Hacnencrennas uaMeH4nBOCTh. JIabopaTopHas padora Ne 7. « AHanu3 1 10.04 bubnnoreka [JOK
MYTaIi y Tpo30QHIBI HA TOTOBBIX MUKPOIpENapaTaxy 0.5 ' https://m.edso0.ru/863e8efe
bubmuorexa [JOK
T 1 17.04
30 cHeTHRa qeroBera https://m.eds00.ru/863e8d78
31 PeseprHblit ypok. O0001eHne o Teme «HacneacTBeHHOCTh 1 1 2404
U3MEHUYUBOCTH OPTaHU3MOBY '
bubmuorexa [JOK
32 1 15.05
Cenekuus kak Hayka i npotece https://m.edso0o.ru/863e9214
33 MeTo1bl U JOCTUKEHHS CEJICKIIUU PACTEHUN U JKUBOTHBIX. BHOTEXHOMIOTHS 1 99,05 bubnmnorexa [JOK
KakK OTpacib IIPOU3BOJCTBA ' https://m.eds00.ru/863e9214
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 0 4
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






