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IHHOACHUTEJIBHASA 3AIINCKA

IIpu pa3paborke nporpamMmbl IO OMOJOIMHM TEOPETHUYECKYIO OCHOBY ISl OINpENENIEHUs] NOAXOA0B K (DOPMUPOBAHHUIO COAEpKAHUSA Yy4yeOHOTro
npeamera «buonorus» cocraBuwin: koHnenrtyaiabable nonoxenus @I'OC COO o B3auM000YCIIOBIEHHOCTH IIEJICH, COEPKAaHUA, PE3yJIbTATOB 00yYCHHS
U TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00 OOIMX WENAX W NPUHIMIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
cHCTeMbl cpeaHero obero oopazoBanus B Poccuiickoil denepannu, a Takxke MOJOXKEHHs O crienuduke OMOJOruH, €€ 3HaYeHUU B MO3HAHUM KUBOMH
OpUPOJBl U OOECIeYeHUH CYIIECTBOBaHMS uenoBedyeckoro oomiectBa. CoOriacHO Ha3BaHHBIM IOJOXKEHMSM, ONpEAETeHbl OCHOBHbIE (YHKIIMU
MIPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosoruu JaéT MpeACTaBICHUE O LEJsIX, 00 oOImiel cTparerun 0OydeHUs, BOCIUTAHUS M Pa3BUTHS OO0YYaIOIINXCSl CPEACTBAMHU
yueOHoro mnpenmera «buomnorus», ompezaenser o0sg3aTenbHOE NMPEIMETHOE COJAEp)KaHUE, €ro CTPYKTypy, pacupeiesieHHe MO pas3jieiaM U TeMaMm,
PEKOMEHAYEMYIO I10CJIE0BAaTEbHOCTh H3YYEHHUS YUeOHOro MaTepuaja ¢ Y4E€TOM MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBs3eH, JIOIMKH
00pa3oBaTeNbHOIO MPOIIECcca, BO3PACTHBIX OCOOEHHOCTEHN 00yUJarommnXCs.

B mporpamme 1o OHOJIOTHH TaKKe YYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMBIM JTMYHOCTHBIM, METANPEIMETHBIM M TIPEJIMETHBIM pe3yJbTaTaM
o0y4yeHus B (pOpMUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATENBbHOM NEATEIbHOCTH/YU€OHBIX NEHCTBUN 00ydaromuXxcs M0 OCBOCHUIO COJEpKAHUs
OM0JIOrNYEeCKOT0 00pa30BaHUS.

B nporpamme no 6uonoruu (10-11 xnaccel, 0a30BbIil ypOBEHb) peaIM30BaH MPUHIUI MPEEMCTBEHHOCTH B U3yUYE€HUHU OMOJIOTUH, Ojaroaaps 4emy
B HEH MpocMaTpuBaeTCs HAPABICHHOCTh HAa Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJOTMYECKOTO MBIIIJICHHS, MPEACTaBICHUIl O 30pOBOM 00pa3e XHU3HM U OEpeXHBIM OTHOLIEHHEM K OKpY)KarolleH
npupogHoit cpene. [loaTromy Hapsany ¢ u3ydeHHeM OOIIEOHMOJIOTMUECKHX TEOpHUil, a TakKe 3HAaHUN O CTPOEHHM >KUBBIX CHUCTEM pa3HOrO paHra u
CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HUX IPOIECCOB B IMPOrpaMMe IO OHOJIOTHH YAEICHO BHHMAaHHE HCIIOJIB30BAHHUIO TMOJYYCHHBIX 3HAHUH B
MOBCEHEBHON JKW3HU JUIA PENICHUS TPUKIATHBIX 3a1ad, B TOM YHCIE: NPOQPWIAKTHKA HACIEICTBEHHBIX 3a00JIEBaHUI dYelOoBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJOTHUECKHU I1eJIecO00pa3HOro MOBEACHHUS B OKPYXKAOIIeH MPUPOAHON cpene, aHaiau3a BIUSHHS

XO03SMCTBEHHOM ACATCIIBHOCTH 4YCJIIOBCKA Ha COCTOAHUC TMPHUPOAHBIX W HUCKYCCTBCHHBLIX 3KOCHCTCM. Ycunenne BHHUMaHUS K HpHKH&I[HOfI



HaNpaBJICHHOCTH y4eOHOTO mpeamera «bronorus» npoIuKToOBaHO HEOOXOJUMOCTBIO 00ECTIEUeHNUS YCIOBUH ISl PEIICHUsI OTHON U3 aKTyalbHBIX 33734
IIKOJILHOTO OMOJIOTMYECKOro oOpa3oBaHMs, KOTOpas Mpearnosaraet (GopMUpoOBaHUE Yy OOYYAIOIIUXCS CHOCOOHOCTH alalTHPOBATHCS K HW3MEHEHUSM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHHs 3aHUMaeT BakHoe Mecto. OHa obOecneunBaeT (opMupoOBaHHE Yy OOYYarOLIMXCS
MPEJICTABICHUA O HAYYHOW KapTUHE MHpa, paciiupseT u o000MmaeT 3HAHWS O JKUBOW MpHUpOjAE, €€ OTIMYUTENbHBIX NpPHU3HAKAX — YPOBHEBOU
OpraHM3alli U SBOJIOIHH, CO3AAET YCIOBHUS AJISA: MO3HAHUS 3aKOHOB >KUBOW MPUPOBI, GpopmupoBaHUS (YHKIIMOHAIHLHOW I'PAMOTHOCTH, HAaBBIKOB
3I0pOBOTO 1 0e30macHOro o0pas3a >KM3HH, SKOJIOTHUECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHUS K )KMBOW MIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHWe OWONIOTHS HMMEET TaKKe /IS pelIeHHs BOCIUTATENbHBIX W Pa3BUBAIONIMX 3aJad CpEAHEro oomero obOpa3oBaHus,
corpanu3anuu oOyuarommxcs. M3ydenme Ouonmormum oOecrmeynBaeT YCIOBUS Ui (OPMHUPOBAHUS HMHTEIUICKTYAIbHBIX, KOMMYHHUKAI[HOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, SCTETHUECKON KYIbTYpPbI, CHOCOOCTBYET MHTETpAllMK OMOJIOTUYECKUX 3HAHUIM C MPEICTABICHUSAMU U3 APYTUX y4eOHBIX
MpPeIMETOB, B YAaCTHOCTH, (M3UKH, XUMUH U reorpaduu. Ha3BaHHbIC MONOXKEHUA O MpeAHa3HAYeHUU yueOHoro mpenmera «buomorus» cocTaBuiH
OCHOBY ISl OIIPEJIEIEHUS [T0IX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TO COAECPIKAHUSL, IPEICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

Ot6op comepxanusi ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TMO3UIHUKA KYyJIbTypOCOOOpa3HOTrO MOAXOia, B
COOTBETCTBUHM C KOTOpPHIM OOydaroliuecs NODKHBI OCBOMTH 3HAHMS W YMEHUS, 3HAUMMble Ui (OpMHUpOBaHUS OOIIEeH KyJIbTYpHhl, ONpeaesstomne
aJIeKBaTHOE TIOBEJCHUE YeJIOBeKa B OKpY’KaIOLIeW NpUPOJHOM cpelie, BOCTpeOOBaHHbIE B IOBCEIHEBHOW >KM3HU M NPAKTUYECKOH NEATEIBHOCTH.
Ocoboe MecTo B 3TOHM CHCTeME 3HAaHUN 3aHUMAIOT AJIEMEHTHI COJIEp’KaHUs, KOTOpPbIE CIyXaT OCHOBOM Juisi (OpMUPOBAHMS NTPEICTaBICHUH O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa W IEHHOCTHBIX OpPUEHTAIMSAX JIMYHOCTH, CHOCOOCTBYIOUIMX TyMaHU3allUU OMOJIOTHYECKOIrO
o0Opa3oBaHMUsI.

CTpyKTypHpOBaHHE COAEpKaHUs YIeOHOI0 MaTepHaia B IporpaMme 1Mo OMOJI0rMH OCYIIECTBICHO C YUETOM MPUOPUTETHOTO 3HAUCHHSI 3HaHUI 00
OTJIMYUTETBHBIX OCOOEHHOCTSIX XKHBOU MPUPOABI, O €€ YPOBHEBOM OpraHu3aluy U 3BOJIIOLMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe Y4eOHOTO MpeameTa
«buosnorus» BeleNeHBI CleAyolUe coAepxkarenbHble TUHUU: «buonorus xkak Hayka. MeToabl HaAy4HOro Mo3HaHUs», «KieTrka kak Ouosiornueckas
cucremay, «OpraHu3sM Kak Ouojoruyeckas cucrema», «CucremMa M MHOrooOpazue OpPraHHYeCKOro MHpPa», «IBOIIONMS >KUBOW MPUPOIBI»,

«IKOCHCTEMBI U Npucynmmre MM 3aKOHOMCPHOCTU.



Lenp u3ydenus: yaebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIaIeHHUE 00YUYaAIOIIUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAIEHON
OpTraHU3aIK JKUBBIX CUCTEM Pa3HOr0 paHTa W MpUOOpEeTEeHHE YMEHUH HCIIONb30BaTh 3TH 3HAHUS JJISi TPAMOTHBIX JEHCTBUH B OTHOLICHUU OOBEKTOB
KUBOM TIPUPOJIBI U PEUICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHue 1enu u3ydeHus yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE 00€CTICUMBACTCS PELICHUEM CIEAYIONINX 3a1a4:

OCBOCHHE 00YYAIOIIUMUCS CUCTEMBI 3HAaHUH O OMOJIOTHYECKUX TEOPUSX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CIyKaIUX
OCHOBOH Ui (POPMHPOBAHUS MPEICTABICHUI O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOJaX HAYYHOTO TO3HaHWS, CTPOCHUH, MHOTOOOpa3uH M
0COOEHHOCTSIX HMBBIX CUCTEM PA3HOTO YPOBHSI OPraHHM3aIlNH, BBIIAIOIIUXCS OTKPBITHSIX M COBPEMEHHBIX UCCIIEIOBAHHSIX B OMOJIOTHH;

dbopmupoBaHrEe y OOYYAIONIMXCSl MO3HABATEIBHBIX, HHTEIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IPOLECCE aHAIM3a JAHHBIX O MYTIX
pa3BUTH B OMOJIOTUY HAYYHBIX B3TJISAOB, HIIEH U MOIXO0I0B K H3yYCHHIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIHu;

CTaHOBJICHUE Y OOYYaromuMXcsi OOIIEH KyJabTYpbl, (DYHKIIMOHAJIBHOW TPAMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHATh W OILICHUBATH SIBICHHS
OKPYIKaIOIIero MUPa KUBOK MPHUPO/IbI HA OCHOBAHUH 3HAHUI M OIIBITA, MIOJIYUYCHHBIX IIPH U3YUYECHUH OUOJIOTHH;

dbopmupoBaHHe Yy OOYdYaIOUIMXCS YMEHHH WIUTIOCTPUPOBATH 3HAYCHHE OWOJIOTMYECKUX 3HAHWHM B TPAKTHYECKOW JEATEIBHOCTH YEIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH B arpoOHMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOM MpPUPOIBI, HEOOXOAMMOCTH OEpeKHOro OTHOUICHUs K HEH,
COOJIIOICHHSI STUUECKUX HOPM IIPH MPOBEAECHUN OMOJIOTHUECKUX UCCIIE0BAHMIA;

OCO3HAaHHME IIEHHOCTH OWOJIOTMYECKHX 3HAHWUM Ui TOBBIIICHUS YPOBHS DKOJOTHYECKOW KYJIBTYpPhI, M (OPMHUPOBAHUS HAYIHOTO
MHUPOBO33PEHUS;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEIHEBHOW KM3HM JUIS OLIEHKU TOCIEICTBHNA CBOEH AEATENbHOCTH MO OTHOILEHHIO K
OKpYy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAaHHE U COOJIIOICHHE Mep NMPOPUIAKTHKH 3a00JI€BaHHMA.

B cucreme cpennero obmero obpazoBanusi «buonorus», mzydaemas Ha 0a30BOM ypOBHE, SBISETCS 00sA3aTE€IbHBIM Y4€OHBIM IPEIMETOM,
BXOJISIIIIAM B COCTaB MPEMETHOM 001acTH «ECTeCTBEHHO-HAYUHBIE TIPEIMETHI».

Jiis u3ydenust Ouosnioruu Ha 6a30BOM ypOBHE CpeiHero olIero oopasoBanus otBoauTcs 68 yacos: B 10 kinacce — 34 waca (1 gac B Hepenio), B 11

knacce — 34 gaca (1 gac B HeJelno).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOrMH C OOLIECTBEHHBIMH, TEXHMUYECKUMM M JIPYTMMH €CTECTBEHHBIMH HayKaMH, (Quiocopuei, ITHKOH,
3CTETUKOM U npaBoM. Posb Ouosoruu B GopMUPOBaHUN COBPEMEHHOW Hay4HOI kapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HayK.

Metoapl MO3HAHUS KXUBOKH MPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, ONHCAHHWE, U3MEepeHHe, Kiaccu(UKaIusa, MOJCIUPOBAHUE, CTATUCTHYCCKAs
00paboTKa JaHHBIX).

JdemoHcTpanum:

[Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuipl u cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

ITpakTryeckas padora Ne 1. «Mcnonap30BaHME Pa3IMUHBIX METOJIOB ITPH U3YUYEHUH OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3AI M.

JXusble cucteMbl (OMOCUCTEMBI) KaK MpeaIMeT U3ydeHus: 61oaoru. OTianune )KUBBIX CUCTEM OT HEOPraHMYeCKON PUPOJIBI.

CpoiicTBa OWocucTeM W HMX pa3HOOOpaswe. YPOBHU OpraHM3aIlii OMOCHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBBIM, OpPraHM3MEHHBIH,
MOMYJSUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOreoeHOTHYECKUI ), OMOChEPHBIH.

JdemoHcTpanun:

Tabmuis! u cxeMbl: «OCHOBHBIE IPU3HAKHU )KU3HIY, «Y POBHHU OpraHU3alluH KUBON PUPOIBD.

Ob6opynoBanue: moaens mosekybsl JJHK.

Tema 3. XumMHu4ecKHuii cOCTaB U CTPOCHHE KJIECTKH.

XUMHUYECKUN COCTaB KJIETKU. XUMUYECKHUE JIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Bo/la 1 MUHEpaIbHbIE BEILIECTBA.



@OyHKIIMN BOABI 1 MUHEpAJIbHBIX BEIIECTB B KieTke. [lognepikanne ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEphI OenkoB. He3ameHuMble M 3aMEHMMbIE aMUHOKHUCIOTHI. AMHUHOKHCIOTHBIN
COCTaB. YPOBHHU CTPYKTYpbl O€JIKOBOM MOJEKY/bl (II€pBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTHYHAS CTPYKTYpa). XMMHUYECKHE CBOMCTBA OEIKOB.
buonornveckue GpyHKIUU OEIKOB.

®epMeHTHI — OMoJornueckre Karanuzaropel. CTpoeHne GepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHas cnenuduuHocts. Kodepmentsl. Buramuns.
Otnuuuns GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYraeBoasl: MOHOcaxapuipl (IJIIOKO3a, pubo3a M Je30Kcupubo03a), Aucaxapuibl (caxaposa, JIakTo3a) M MoOJUcaxapuibl (Kpaxmall, INIMKOTEH,
Leno03a). buonornueckue GyHKIUU yriieBOAOB.

Jlumuapl: Tpurmuuepuabl, pochomunuabl, crepouasl. I'uapodunsao-TuapodoOHBIE cBOKCTBA. bronormueckue ¢ynkuuu aunuaoB. CpaBHEHHE
YIJIEBO/IOB, O€JIKOB U JIMIHJIOB KaK MICTOUHUKOB SHEPIUU.

Hyxneunossie kucnotel: JJHK n PHK. Hykneotunsl — MoHomepsl HykiaenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JIHK. Crpoenue u ¢pynkuun
PHK. Bunet PHK. AT®: crpoenue u pyHKITUN.

[uTonorus — Hayka o kieTke. Kinerounast Teopus — npumep B3auMOJICHCTBUS UAeH U (AaKTOB B HAYYHOM NO3HAHUH. MEeTO/Ibl N3YUEHUSI KIIETKH.

Knerka kak nenoctHas xuBast cucrema. OOIye Npu3Haky KIETOK: 3aMKHYTasl HapyHas MemOpana, mosiekynsl JJHK kak renernueckuit anmapar,
crcTeMa cuHTe3a Oelnka.

Tunsl KJeTok: sykapuoTHueckas W Hpokapuotudeckas. OCOOEHHOCTH CTpPOEHHUs NpoKapuoTHdeckod kieTku. KierouHas cTeHka OakTepuil.
Crtpoenue aykapuoTudeckoi kieTku. OCHOBHBIC OTJIMYHS PACTUTEIBHON, )KUBOTHOU U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKaIMKC, MX (QyHKiuH. [lnazmaTuueckas MmemOpaHa, e€ cBOMCTBA M (DYHKIIHMH.
[Mutorasma u e€ opranouabl. OnHnomeMOpanHble opranouisl kietku: DIIC, anmapar 'onabmxu, muzocomsbl. [1omyaBTOHOMHBIE OPraHOM/IBI KIIETKU:
MUTOXOHJIpUH, TuacTuAbl. [Ipoucxoxaenne MUTOXOHApUNA U Tutactui. Buasl mnactua. HemeMOpaHHble opraHOUIbl KIETKH: PUOOCOMBI, KIETOYHBIN
LEHTP, LIEHTPHUOIHN, PECHUYKH, KI'YTUKH. DyHKIIMY OPraHONI0B KJIETKU. BKiroueHns.

Snpo — perynsaTopHslii HeHTp kiieTku. CTpoeHue sapa: saepHas 000JI04Ka, KapuoriazMa, XpOMaTHH, SAPIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.



JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. nelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsbl: «PacnpenerieHrne XUMUYECKHUX JIEMEHTOB B HEXKUBOM NpUpoe», «PacnpeneneHne XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuupr n cxemsl: «llepuoauueckass TabnuIa XUMUYECKHX AJIEMEHTOBY», «CTpoeHHE MOJEKYJbl BOIbD», «buocunTe3 Oenka», «CtpoeHue
MOJIeKYIbl Oenkay, «CtpoeHue gepmentay, «Hykiennossie kucnotel. JJHK», «Ctpoenune monekynst AT®y», «CTpoeHHE 3YKapUOTUUYECKON KIICTKHY,
«CTpOoeHHE )KUBOTHOM KIIETKN», «CTpOCHUE PAaCTUTENbHOM KIETKN», «CTPOCHHE MPOKAPUOTUUECKOMN KIETKN», «CTPOCHHUE s/1pa KIETKNY, «Y TIE€BOABY,
«JInrmapy.

O6opynoBaH#e: CBETOBOM MHUKPOCKOI, OOOpyJOBaHWE Il TMPOBEACHHUS HAONIONCHUN, W3MEPEHUH, SKCIEPUMEHTOB, MHUKPOIpENapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OAKTEPHAIHHBIX KIIETOK.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

JlaboparopHas pabota Ne 1. «M3ydyeHne kaTanuTH4YECKONH aKTUBHOCTH (DepMEHTOB (Ha MpUMeEpe aMuiIa3bl UIN KaTalasbl)y.

JlaGoparopHas padota Ne 2. «3ydueHue cTpOeHHUs KJIIETOK PACTEHUH, )KUBOTHBIX U OaKTepUi 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpEnaparax u
UX OIUCAHHEY.

Tema 4. ZKu3HenessTeIbHOCTD KJIECTKH.

OOMeH BelecTB, WIK METa00IM3M. ACCUMUIIAIMS (TJIACTUYECKH 0OMEeH) U TMCCUMUIIANNS (3HEpreTUudeckuii 0OMeH) — JIBe CTOPOHBI €TUHOTO
nporecca Merabonusma. Posib 3aKOHOB COXpaHEHHUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IN3MA.

Tunsl oOMeHa BeiecTB: aBTOTpOoGHBINH U reTepoTpodHbIil. Poib pepMeHTOB B 0OMEHE BELIECTB U NMPEBPAILIEHUU SHEPTUU B KIIETKE.

®otocunte3. CeroBast u TeMHOBas (a3bl GorocuHTe3a. Peakuuu ¢orocunTesa. DPpdexkTuBHOCTh (hoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a IS
KHU3HM Ha 3emuie. Biiusinue ycnoBuii cpezibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMocHuHTe3. XeMOCHUHTE3UpYIoIIHe OakTepru. 3HaueHuEe XeMOCHHTE3a JIIs )KU3HH Ha 3emJie.

DHepreTudeckuii oOMeH B kieTke. Paciernienre BenecTs, BbIACIEHUE U aKKYMYJIUPOBaHUE YHEPTHH B KJIETKE. DTalbl SHEPreTHYECKOro oOMeHa.
I'mukonu3. bpokenue u ero Buabl. KucimopogHoe okucieHue, WM KieTouyHoe Abixanue. OxucnutensHoe (ochopunupoBanne. IPHEeKTUBHOCTD

SHEPreTHYECKOro oOMeHa.



Peakiun marpuyHoro cunresa. I'enerndeckas nupopmanus u JJHK. Peanuzanus renernyeckoit mHGOpMAaIU B KJIeTKe. | eHETHUECKUI KO/ U €T0
cBoiictBa. Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancmsmus — OumocuHTe3 Oenka. Dtambl TpaHchsauuu. KomupoBaHue aMHMHOKHCIOT. Poib
prubocoM B OMOCHHTE3E OelKa.

Hexnerounsie ¢opmbl xku3Hu — Bupychl. Mcropust otkpeitus BupycoB (. M. VMBanoBckuii). OCOOCHHOCTH CTPOCHHS W KH3HEHHOTO ILHKIIA
BUpycoB. bakrepuodaru. bone3sHu pacreHuii, >KMBOTHBIX W YEJIOBEKa, BBI3bIBacMble BUpycamu. Bupyc mmmyHoxeduumrta yenmoeka (BUY) —
B0o30yautens CIINIa. OOpatHas TpaHCKpUIILMS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacrpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU.

JdeMmoHcTpamum:

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

Tabmuubt u cxembl: «Tunel nutanus», «Metabomu3zmy», «MUTOXOHIPUs», «IDHEpPreTudeckuii obmen», «Xmopomiact», «DorocuHTe’Y,
«Ctpoenne [IHK», «Ctpoenue u ¢yHKUMOHMpOBaHUE reHa», «CuHTe3 Oenka», «l'eHernueckuil kom», «Bupycs», «baktepuodarn», «CtpoeHue u
xu3HeHHbI uka Bupyca CIIN/{a, 6aktepuodaray, «Pemmmkarnus JHK».

Ob6opynosanue: Moaenu-anmiukanuu «Y asoenne JJHK u tpanckpunmmsy, «buocunres 6enka», «CTpoeHue KIeTKn», Mojeiab cTpykTypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii 1uki, win >Ku3HEHHbIM LUKk kineTku. MHTepdasza u muros. Ilpoueccsl, mpoTekatromue B uHTepdase. Perumkauus — peaxius
matpuuHoro cunte3a JIHK. Crtpoenune xpomocom. XpoMOCOMHBI Habop — KapuOTHN. JIMMIOMIHBIA M TamjoWIHBII XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. L{uTosornyeckne OCHOBBI PA3MHOXKEHUS U UHIUBUAIYAIBHOIO PA3BUTUSL OPTaHU3MOB.

Henenue knetkn — muto3. Craguu mutosa. [Iporeccsl, mpoucxoasiye Ha pa3HbIX CTaAUSX MUTO3a. buonornuecknii CMbICII MUTO3a.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl pa3MHOXKEHHMsS OpPraHM3MOB: Oecrioyioe W MojoBoe. Buiel Gecrnosoro pa3MHOXKEHHS: JeJIeHHEe HaJBOe, IOYKOBAHHWE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXKeHHeE. MIcKycCcTBEHHOE KIIOHUPOBAHNUE OPraHU3MOB, €r0 3HaYCHHE [T CEJIEKIIUU.

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYHUS OT OECTOIOrO.

Meiio3. Cragun meiosza. Ilponeccsl, mpoucxonsamue Ha craausx Meinosa. IloBenenue xpomocom B Mmeiioze. Kpoccunrosep. buosnorunueckuii

CMBICJI U 3HAUEHHUE MeNo3a.



I'ameTorenes — mpouecc 00pa3oBaHMs MOJOBBIX KJIETOK y KMBOTHBIX. I10J0BBIE *kKene3bl: CeMEHHUKH M AnYHUKH. OOpa3oBaHUE M pa3BUTHE
IIOJIOBBIX KJIETOK — ramer (crepMaTro3oui, SHIEeK/IeTKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUs SHLEKIETOK M CIepMaToO30M[I0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHOHAIBLHOE pa3BUTHE (IMOpHOreHe3). DTambl SMOPHOHAIBHOTO Pa3BUTHS Y IO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHHe, racTpyisuus, opranoreHe3. IloctaomOpuoHambHOE pa3BUTHE. THIBI TMOCTIMOPHOHAIBHOTO PA3BUTHSA: MPSMOE, HENpsMOe
(mmunHOYHOE). BiustHue cpebl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pa3zButue pacteHuil. OHTOre€He3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuis! 1 cxembl: «POpPMBI Pa3MHOKEHUSI OPraHU3MOBY, «/IBOITHOE OIJIOJJOTBOPEHME Y IIBETKOBBIX pacTeHMI», «BereraruBHoe pa3MHOXKEHUE
pacrenuit», «Jlenenue kiuetku Oakrtepuil», «CTpoeHHe IMOJIOBBIX KIETOK», «CTpoeHue XpoMmocoMsbl», «Knerounsiii muxm», «Pemmukanus JJHK»,
«Muto3», «Meio3», «lIpsmoe u HenpsMoe pa3BUTHEY, «]'aMeTOreHe3 y MIEKOIUTAIOIINX U YeJI0BeKa», « OCHOBHBIE CTaIUN OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOI, Mukporpenaparbl «CriepMaTo30upl MIIEKONUTAIONIEro», «Sineknerka Miexonurarwomero», «Kapuokunes B
KJIETKax KOpellKa JIyKay, MarHUTHas MoJieb-anmiukanus «/lenenne knetkn», moaens JIHK, monens meTadaznoil XxpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas pabota Ne 3. «HaGmroneHue MuTo3a B KJIeTKaX KOHUYMKA KOPEIIKa JIyka Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHas pabota Ne 4. «/3ydyeHue cTpoeHus MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmer u 3a1auu reHeTUKU. MlcTopus pa3BUTHs FeHETUKU. Pojib HUTONOrMM M SMOPUOJIOTHM B CTAaHOBJIEHUH I'eHETUKU. Bkiiag poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTo/bl TeHeTUKH (TMOPUI0IOrHYECKHM, HIUTOTeHETHUECKUH, MOJIEKYIIIpHO-TeHeTH4YecKnii). OCHOBHBIE
reHeTUYEeCKUe NOHATHA. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yeMas B CXeMaX CKpEeIIMBaHHM.

3aKOHOMEPHOCTH HacJIeI0OBaHMs MPU3HAKOB, ycTaHOBJIeHHbIE [. Mennenem. MoHorubpuaHoe ckpeunuBanue. 3aKOH eIMHO-00pa3zus THOpUIOB

MEPBOTO IMOKOJICHUH. HpaBI/IJIO AOMUHHPOBAHUA. 3aKoH PACHICIVICHUSA IIPU3HAKOB. I'unote3a unctoThl rameT. IloHOE U HEMOJIHOE JAOMUHHPOBAHUC.



JlurnOpunHoe CKpeulMBaHWe. 3aKOH HE3aBUCHMOTO HACJIEAOBAaHUS IPHU3HAKOB. LlUToreHeTHueckrne OCHOBBI JUTHOPHIHOTO CKPEUIMBAHMUS.
Ananuzupytouiee ckpenirBanue. VMcrnonp30Banre aHAIM3UPYIOIIETO CKPEIIMBaHUS JIJIs ONpeie]IeHUs] TeHOTHIIa OCOOH.

CuerieHHoe HacneaoBanue nmpu3HakoB. Pabota T. Moprana o cuernieHHOMY HaclieI0BaHUIO TeHOB. HapyiiieHue cienyieHust TeHOB B pe3ysibTaTe
KpPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTHU. | 'eHeTH4eCKHe KapThl.

I'enetnka mnosa. XpoMOCOMHOE ompeneraeHue moja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOraMeTHblE M TI'€TepOraMeTHbIE€ OpPraHU3MBI.
HacnepoBanue npu3HakoB, CHEIJIEHHBIX C MTOJIOM.

N3menunBocTh. Bujibl ©3MEHUNBOCTH: HEHACIIEACTBEHHAs U Haclie[CTBEHHasl. Posb cpesibl B HEHACIeACTBEHHON U3MEHYMBOCTH. XapaKTepUCTUKA
MOTU(UKATMOHHOW M3MEHUYMBOCTH. BapuanyoHHBIA psil W BapuanuoHHas kpuBas. Hopma peaknun npusHaka. KojmuecTBeHHBIE W KadeCTBEHHBIC
MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.

HacnencrBennasi, uinm reHoTUnuyeckasi, U3MEHYMBOCTh. KoMOMHAaTHBHAsS N3MEHYMBOCTh. Mei03 U MOJIOBOIl MPoLecC — OCHOBAa KOMOMHATHUBHOM
M3MEHYMBOCTH. MyTannoHHas u3MeH4YMBOCTh. Kiaccugukanus MyTaluil: T€HHblE, XPOMOCOMHBIE, I'€HOMHble. YacToTa M NpPUYMHBI MYyTalMi.
MyrtareHHsle (pakTopbl. 3aKOH FOMOJIOTHYECKHX PsIIOB B HaclieAcTBeHHON n3MenunBoctu H. M. BaBunosa.

BHesnepHast HacIeICTBEHHOCTh U N3MEHUUBOCTb.

I'enetnka uvenoBeka. Kapmorun dvenoBeka. OCHOBHbBIE METO/bl T'€HETHKH 4YeJOBEKA: T'€HEAJOTMYECKUM, OJIM3HEIOBbIM, IUTOTeHEeTUYECKUH,
OMOXMMHUYECKUN, MOJIEKyIsapHO-reHeTuuecKuii. COBpeMEHHOE OMpeJlelIeHHe MeHOTUIA: MOJHOT€HOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHHUE, B TOM
gucie ¢ nmomomnipio [11P-anamm3a. HacnencrBenHsie 3a00eBaHus YeIOBEKA: TeHHbBIE 0OJIe3HH, 0OJIE3HU C HACJIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComaTuuyeckue W TreHepaTHBHble MyTanuu. CTBOJIOBBbIE KIETKU. IIpuHIMIBI 310poBOro o0pa3a JKWU3HH, TUArHOCTHKH,
npoUIAKTUKY U JICUEHUs] TeHETUYEeCKUX Oose3Heil. Menko-reHeThueckoe KOHCYIbTHPOBaHNEe. 3HaUeHNe MEAUIIMHCKOM IeHETHUKH B NPEeI0TBPAILEHUH
1 JICYEHUH T'eHEeTHYECKHUX 3a00JIeBaHUIl UueloBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.



Tabnuue! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €T0 IMTOTEHETUYECKAas OCHOBAY, «3aKOH PaCIIEIICHHs U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH 4YHUCTOTHI TameTy», «JurnbpunHoe ckpeuuBanuey», «LluTorormuyeckre OCHOBBI AUTHOPUIHOTO CKpeluBaHus», «Meio3», «B3aumoneiicTBue
aJJINIbHBIX T€HOBY, «['eHeTnueckrue KapThl pacTeHUH, )KUBOTHBIX U YeJoBekay, «l eHeTnka mojay, «3aKOHOMEPHOCTH HACIIEIOBaHUs, CLEIJICHHOTO C
mosiom», «KapuoTuIibl 4emoBeKa M KMBOTHBIX», «Buabl m3mMeHUMBOCTH», «MoaudukanuoHHas M3MEHUMBOCTHY, «HacnenoBanme pesyc-hakrtopay,
«I'eneruka rpynn Kposw», «MyTallOHHAs U3MEHYUBOCTb.

O6opynoBanue: MoJenHu-anmianKanuu «MoHorubpuaHoe ckpemuBanuey», «Hemomnoe aoMuHupoBaHue», «uruOpumHoe CKpelrBaHUEe,
«Ilepekpéct xpoMocoM», MHUKPOCKON M MuKpompemnapar «/Ipozoduna» (Hopma, myTtanuu (GopMbl KpbUILEB U OKpacku Temna), repdapuii «lopox
ITOCEBHOM.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Jlaboparopuass pabora Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO M AUTHOPUIHOTO CKPEUIMBAaHUS Y Jpo30(UiIbl Ha TOTOBBIX
MUKpOTpenaparax.

JlabopaTtopHas padota Ne 6. «3ydenne MmoaudukaMoOHHON N3MEHUYUBOCTH, TOCTPOEHNE BAPUAIIMOHHOTO PsiJia U BApUAIIMOHHON KPUBOII.

JlabopaTtopHas pabota Ne 7. «AHanu3 mytaruii y 1po30(ribl Ha TOTOBBIX MUKpOIIpEnaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaIN3 POJOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U mpoiiecc. 3aposkJIeHue celleKunu U fomectukanus. Yuenue H. M. BaBuiioBa o neHTpax npoucxokaeHHs] 1 MHOT000pasu s
KYJIBTYPHBIX pacTeHHH. L[eHTPBI MPOMCXO0XKICHUS TOMAIITHAX )KUBOTHBIX. COPT, TOPO/Ia, IIITAMM.

CoBpeMEeHHBIE METOJBI CeNeKIMU. MaccoBbIi W WHAWBHUIYaNbHBI OTOOpPHI B CENEKIIMM pPACTEHWH U JKUBOTHBIX. OIlEHKa JKCTepbepa.
brnuskoponcTBenHoe ckpemuBanue — UHOpuAuHT. Yuctas nuaust. CkpenuBanue YuCThIX TuHUHN. ['erepos3uc, wnu rubpuaHas cuia. HepoacTBeHHOE
CKkpeuBanue — ayTOpunuHr. OTmanéHHas ruOpuam3anus u e€ ycrnexw. VICKyCCTBEHHBIH MyTareHe3 W IOJy4eHHE IMOJUIUIONIOB. JlocTimkeHus

CCIICKIINHN paCTeHHﬁ, KUBOTHEIX 1 MUKPOOPIraHU3MOB.



buotexHonorus kak oTpacib MPOU3BOACTBA. ['eHHas WHXKeHepus. Jrambl co3naHus pekomOunHanTtHOM JIHK M TpaHCreHHBIX OpraHH3MOB.
Knerounas wumxkeHepus. Kieroynsle KynapTypel. MHKPOKIOHAJIBHOE  pPasMHOKEHUE pacTeHMi. KioHHMpoBaHHME  BBICOKOIPOAYKTHBHBIX
CeJIbCKOXO035HICTBEHHBIX OPraHU3MOB. DKOJOTHUECKUe U aThYeckue nmpoodaemsl. 'MO — reneTndyecku MOIUGUIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuupl u cxembl: kapta «LIeHTpBI MPOUCXOXKACHUS U MHOrooOpasusi KyJlbTypHBIX pacTeHui», «lloponabl TOMalIHMX >KMBOTHBIX», «CopTa
KyJIbTYpHBIX pacTeHuit», «OtnanénHas rubpuamsauus», «Paborsl akagemuka M. @. MBanoBa», «llomummongus», «OOBEKTHI OMOTEXHOJIOTHN»,
«KneTtouyHsle KyJIbTYypsl U KIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC T'€HOB, XPOMOCOM.

ObopynoBanue: MyJISDKU TUIOJIOB M KOPHEIUIOAOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOABI M JIOCTMOKEHMS CENEKUUM PAaCTeHUH W IKUBOTHBIX (HA CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO (depMmy,

COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUTMYHOE XO035HCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIMOHHAS 0MOJIOTHS.

[IpeanochIki BO3HUKHOBEHHS HBOJIFOIIMOHHOM TEOPUHU. DBOJIOIMOHHAS TEOPHUsS U €€ MecTO B Ouojornu. BiusiHuE 3BOIIOIIMOHHON TEOPUHU Ha
pa3BUTHE OMOJIOTHH U JAPYTUX HAYK.

CBugerenbcTBa 3BONIIOIMU. [laneoHTonornvyeckue: Mociaen0BaTeNbHOCTh MOSBICHUS BUAOB B NaJEOHTOJOTMYECKON JIETONUCH, MEPEXOJIHBIE
dbopmbl. broreorpaduueckne: cXoACTBO U pazinuue ¢hayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA W PA3THUUsl AMOPHOHOB pa3HBIX BHUIOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTHYHBIC,

AHAJIOTUYHBIC, PYAUMCHTAPHBLIC OpPraHbl, AaTaBHU3MBI. MOJICKyJISIpHO-GI/IOXI/IMI/I‘-ICCKI/IGI CXO0ACTBO MEXaHM3MOB HACICACTBECHHOCTH MW OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.



OponrormonHas teopus Y. Jlapeuna. [IpennocklIku BOSHUKHOBEHUS JapBUHU3MA. J[BHIKYIITUE CHITBI 3BOJIONNN BUOB 10 [lapBuHY (M30BITOUHOE
pa3MHOXKEHHE IIPU OTPAHUUYEHHOCTH PECYPCOB, HeolpeaeaEHHass U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnn (CTI) u e€ OCHOBHBIE TTOJIOKEHUS.

Muxkposomtonus. [Tonynsanus kak eIuHUIA BU1a U 3BOJIOLUY.

JIBroxyme cuibl ((hakTophl) HBOJTIOIMH BUOB B Ipupoe. MyTallMOHHBIN MPOLIecC U KOMOMHATHBHAS W3MEHYUBOCTD. [1omysSiuoHHbIC BOTHBI U
npetid renoB. V3omsimust u MUTpanus.

EctectBenHblit 0TOOp — HanpaBisAoMuUi hakTop Boonnnd. @OpMbl ECTECTBEHHOTO 0TOOpA.

[TprucnocoOIeHHOCTh OPraHU3MOB KakK pe3yabTatr 3BoJtoun. [IpuMeps! nprcnocobaeHnii y opranu3MoB. ApoMopdo3bl U UAHO-aJalTalluH.

Bun u Bunood6paszosanue. Kpurepuu Buna. OcHoBHbIE (HOpMBI BUI000pa30BaHUS: T€OTPAPUIECKOE, IKOJIOTHIECKOE.

Maxkposomrorusi. Dopmbl 3BoIONUE: PUIeTHYECKas!, TMBEPTeHTHAs, KOHBEpreHTHAs, apajuiensHas. HeoOpaTuMOCTh SBOTIOIHH.

[IpoucxoxaeHne oT HecleUANTU3UPOBAaHHBIX MpeaAKoB. [Iporpeccupyromias cneruanuzanus. AJanTuBHas paaualus.

JdemoHcTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 0. I'ekkens, @. Mromnep, A. H. CeBep1ios.

Tabnuie! u cxembl: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiiey», «3apObIIIH MTO3BOHOYHBIX KUBOTHBIX», «ApXxeonTepukcy, «®opmbl 60psObI 3a
cyuiecTBoBanue», «EctecTBeHHbIi 0TOOp», «MHOrooOpasue copToB pacTeHHil», «MHOrooopasue mopoj KUBOTHBIXY, «l[lomynsiuny, «MyTanmoHHas
U3MEHUYUBOCTBY, «ApoMopdo3bl», «anoananranuny, «O01mas aerenepanns», «BmKymye cuisl 3Bosolumny», «Kapra-cxema Mapiipyra nyTelecTBUsI
Y. [lapsuna», «boprba 3a cymectBoBaHue», «lIpucmocobieHHOCTs oOpraHu3mMoBy, «l'eorpaduyeckoe BHI000pa3oBaHUE)», «IKOJIOTHIECKOE
BUZI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pPAa3IMYHBIMU THIIAMHU OKpPACKH, HAa0Op TMJIOJMOB U ceMsH, KoJulekiusi «[Ipumepsl 3aluTHBIX
MPUCTIOCOOIEHUM Y )KUBOTHBIX», MOJIeNlb «OCHOBHBIE HAIIPABJIEHUS 3BOJIOLUNY, 00BEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguueckas kapra mupa, Koiekuus «PopMbl COXPAHHOCTH MCKOMAEMbIX KMBOTHBIX U pacTeHHi», Mojaenb amruinkanus «llepekpéct
XpOMOCOMY, BIIaKHBIC Tpernaparsl «Pa3Butre HacekoMoroy, «Pa3Butue narynikuy», Mukpomnpenapar «Jpo3zoduna» (HopMma, MyTari (OpMBbI KPBUIHEB

U OKPACKH TeJa).



JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaboparopHas padota Ne 2. «Onucanue npucnocobIeHHOCTH OpraHu3Ma 1 €€ OTHOCUTENIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KH3HU Ha 3emJie.

JloHay4HbIE TIPEACTABICHUS O 3apOKIACHUU >KU3HU. HaydHble THNOTE3bl BO3HMKHOBEHMS >KM3HM Ha 3emie: abuoreHe3 M MaHCIEPMHUS.
XuMuyeckasi 3BONIONUS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHMYeCKUX. DKCIEPUMEHTAIbHOE MOIATBEPKICHHE XHUMHUYECKON
sBomonnu. HauanbpHble 3Tambl Ouonormyeckoir sBomrouuu. [unoreza PHK-mmpa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHUE
pOTOKJIETKH. [IepBbie KiIeTKH U uX dBoMoL M. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hm Ha 3emie mo spam u mnepuonam. Karapxeil. Apxeiickas u mnpoTeposoickas spbl. [lameosoiickas 3pa U €€ TEepHOJbI:
KeMOPHICKU, OpIOBUKCKHI, CUITYPUNCKHM, IEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so3olickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTeprucTUKa KIMMaTra U TeoJIorMuecKux mporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMHU PACTUTENILHOTO M KUBOTHOIO Mupa. ApomMopdo3bl y
pacTeHuil U KUBOTHBIX. [losiBlIEeHUE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKOro MMpa Kak OTpaxeHue 3BONIONUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

DBoroUs 4yesnoBeKka. AHTPOMNOJIOrUs Kak Hayka. PasBuTue npeacraBieHHil 0 MPOUCXOXKACHUM 4YeloBeKa. MeTobl U3yueHus: aHTPOIOreHes3a.
CxoacTBa M pa3nuuus 4elIOBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MTOJIOKEHNE YEJIOBEKa.

JBwxyue cuibl (pakTopbl) aHTpororeHesa. HacnencTBeHHas W3MEHUMBOCTH M €CTECTBEHHBIM 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HH,
U3TrOTOBJIEHUE OPYAUM TpyZa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBHU 3BOJIIOIMM YEJIOBEKA: aBCTPAJIONMTEKH, UenoBek ymensbld, UenoBek NMpsAMOXOoIamui, YernoBeKk HeaHAEPTAIbCKUH,
YenoBek pa3yMHbIi. Haxoaky MCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHUS, 00JIaCTh pacHpoCTpaHEeHUs, 00BEM TOJIOBHOTO MO3ra, o0pa3 >KM3HH,

opyausi.



UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoOIeoOuAHas (eBpasuiickasi), HErpo-aBCTpajoOu]HAas (SKBATOpUAJbHAs), MOHTOJOHIHAS
(asmatcko-amepukaHckas). UepThl MpUCIOCOOIEHHOCTH MpPEICTaBUTENICH YeTIOBEUYEeCKUX Pac K YCIOBUSAM CYIIECTBOBaHMs. EIMHCTBO 4enoBe4eCKHX
pac. Kputuka pacusma.

JdemMoHcTpanum:

[Hoptpetsr: @. Peau, JI. Ilactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuiet u cxembl: «Bo3HukHoBeHne CoHEYHOM cucTeMbl», «Pa3BuTre oprannueckoro Mupay, «PactutenbHas kieTkay, « KuBoTHas KIeTKay,
«IIpokapuoTnueckass kieTka», «CoOBpeMEHHas CHCTeEMa OpraHuyeckoro wmupa», «CpaBHEHHME aHAaTOMUYECKHMX 4YEpPT CTPOEHHUS YelOBEeKa U
YeII0OBEKOOOPa3HBIX 00e3bsH», «OCHOBHBIC MECTA MAJICOHTOJIOTMUECKAX HAXOJIOK MPEIKOB COBPEMEHHOTO YelIOBEKay, «JpeBHelme moan», «/IpesHue
oy, «[lepBbie COBpeMEeHHBIE JTI0IN», «YeT0BEYECKUE PACh».

Ob6opynoBanue: mynsixku «lIpoucxoxnenue yenoBeka» (OIOCThI aBCTPAJONUTEKa, MUTEKAHTPONA, HEAHIePTablla, KPOMAHbOHIIA), CJIETKH WM
M300paKeHUsI KAaMEHHBIX OPYAHIl MepBOOBITHOTO YesloBeKa (KaMHHU-YOMIEphl, pyOuia, ckpebiia), reoXpoHOIOrHueckas tabnuua, Koekus «DopMbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

[TpakTuueckas pabota Ne 1. «/3ydeHne UCKOMaeMbIX OCTATKOB PACTEHHM U )KUBOTHBIX B KOJUICKITHSIX).

DKCKypcus «IBOIIOLNS OPraHHUECKOT0 MUpa Ha 3eMiie» (B €CTeCTBEHHO-HAYYHBIN WIIH KpaeBeAUeCKHil My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKOJIOrUsl KaK HayKa. 3a/laud U pa3/iesibl SKOJOTHUH. MeToIbl SKOJOTHUYECKUX MCCIEAOBAHUN. DKOJOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJloBeKa.

Cpenpl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (Qakropel. Kmaccudukamus skomormdeckux (HakTOpoB: aOMOTHUYECKHWE, OWOTHYECKHME W aHTpOINOreHHwle. JlelicTBue
AKOJIOTUYECKHUX (PaKTOPOB HA OPTaHU3MBI.

AOGuotnueckue (akTOphl: CBET, TemrepaTypa, BIaKHOCTh. Doromepuonusm. lIpucrnocoOiieHuss OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX

(bakxTopoB. buonoruueckue puTMBI.



buotnueckue GakTopsl. Buabl OMOTHYECKMX B3aMMOACHCTBHM: KOHKYPEHIIUS, XUIIIHUIECTBO, cUMOMO03 U ero (opmsl. [lapazutusm, kooneparus,
MyTyalu3M, KOMMEHcalU3M (KBapTHPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeWTpanu3Mm. 3HadeHHe OMOTHYECKHX B3aUMOJICHCTBUN Ui
CYLIECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

OKOJIOTMYECKHE XapaKTEPUCTUKU NOmyisiuud. OCHOBHBIE IOKA3aTeIW IMOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD,
IIPUPOCT, MUTpalus. JJuHaMUKa YMCIEHHOCTH HOMYJISALUN U €€ PEryIIsaLusl.

JdemoHcTpanum:

[Moptpetsr: A. I'ymGonsar, K. @. Pynbe, O. ['ekkens.

Tabmus! u cxembl: kapta «lIpupoaasie 30Hb1 3emiiny», «Cpepl OOUTaHUsT OpraHu3MoBy, «Poronepuoausm», «llomymnsaumy, «3aKOHOMEPHOCTH
pocTa YUCICHHOCTH HOMYIAIUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlabGopaTopHble H NpaKTUYecKue padoThbl:

JlaboparopHas padota Ne 3. «Mopdonoruueckrue 0cCOOEHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUSY.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Tofacu€T MIOTHOCTH MOMYJIALMI pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa M IKOJIOTHYECCKHE CHCTEMBI.

Coo0riecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBAs, MPOCTPAHCTBEHHAas, Tpoduueckas (muiieBas). Buabl-I1OMUHAHTHL
CBs34 B OHMOIIEHO3E.

Dkojorudeckue cucteMsl (3xocucteMsbl). [lonsiTue 06 sxocucTeme u OuoreoineHose. OyHKIIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOJIYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeliecTB U MOTOK 3HEPruu B 3kocucreMe. Tpodudeckue (MUILEBbIE) YPOBHU 3KOcUCTeMBI. [TuineBbie 1enu u
cetd. OCHOBHBIE IMOKa3aTeNH SKOCHCTEMBI: OMOMacca, MPOAYKLHUSA. DKOJOTHUECKHE MUPAMUIBI: MPOAYKIIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
AKOCUCTEM: YCTOMYMBOCTb, CAMOPETyJIaLus, pa3Butue. CyKieccus.

[Ipupoanbie 3K0cHCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMAa XBOMHOTO MWJIM HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOodKocucTeMbl. buonornueckoe u XO34HCTBEHHOE 3HAYCHHE Aarpo’KOCHUCTEM U

ypOO3KOCHUCTEM.



bropaznoobpazue kak GpakTop ycroitunBocTu 3xocucteM. CoxpaHeHHe OHMOIOTHYECKOro pa3Hoo0pasus Ha 3emIe.

VYuenue B. 1. Bepuazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepsl. XKupoe BemiectBo U ero GpyHkuun. OcoO0eHHOCTH Ornochepbl
KaK [100anbHOM 3KocucTeMsl. JluHaMuyeckoe paBHOBecue U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoThI BemecTB U OMOT€OXMMHYECKHE [TUKITBI AJIEMEHTOB (YTiepoaa, a30Ta). 30HaATbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoeuecTBo B Onochepe 3emin. AHTPOIIOreHHbIE U3MEHEHUs B Onocdepe. [1o0anbpHbIe S9K0I0Orn4ecKre MpoOIeMBl.

CocyiecTBoBaHHE MPUPOJBI U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA yCTOWUYMBOCTH OHocdepbl. OCHOBA palMOHAIBHOTO
yIIpaBJIeHUs IPUPOIHBIMU PECYPCAMU M UX UCIIOJIb30BaHUE. JJocTiKeHNs: OMOJIOTUH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Hoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuanckuid.

Tabmuuel u cxemsl: «IlumeBsie nenu», «buoneHos: cocraB u CTpykrypay», «lIpupoansie coobmectBa», «llemu nutaHus», «Konoruyeckas
nupamua», «bruocdepa u yenoek», «IkocucreMa NIMPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOTO jecay, «buolueHo3 Bogoémay, «ArpoLeHo3»,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JCHCTBHS HA IPUPOAY», «BakHeNIIne NCTOYHHUKY 3arpsi3HEHUs BO3/lyXa U TPYHTOBBIX BO», «IlouBa — BakHemas
cocrapJstonas ouocdepor», «PakTopsl Aerpagauu nousy, «llapHukossiii 3¢ dexr», «DakTopsl paaloaKTUBHOTO 3arps3HeHus 6uocdeps», «O0mas
CTpyKTypa 6uocdepsl», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBbIH 3Kkpan OGuocheps», «Kpyrosopot yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

O6opynoBanue: Moaeb-anIuMKaIus « Tunuanaeie OnoIeHo3bl», repbapuit «Pacturenbubie coodmecTBay, kKoyuekiuu «buomenosy, «Bpenurenu
BOXHEUIIINX CEIbCKOXO3SHUCTBEHHBIX KYIBTYp», TepOapuil U KOJUIEKIIUH PACTCHUN W JKUBOTHBIX, MPUHAJISKAIINAE K PA3HBIM KOJOTHYECKUM TPYIITam

OJHOI'O BHa, KpaCHaﬂ kuura Poccuiickoi d)e;[epaum/l, 1/1306pa>1<eH1/151 OXpaHACMbIX BUIOB paCTCHI/Iﬁ " )KUBOTHBIX.



IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIPAMMBI 110 BUOJIOTMU HA BA30BOM VPOBHE CPEJHEI'O OBILIET'O
OBPA30BAHUIA

Cornacao ®I'OC COO, ycranaBnuBaroTCs TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS OOYYAIOIIMMHKCS TPOTPAMM CPEIHEro OO0IIero oOpa3oBaHUS:

JIMYHOCTHBIM, MCTAITPCIAMCETHBIM U NPCIAMCTHLIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeameTa «buoyiorus» BBIACICHBI CIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE O0YYarOIIMMUCS
POCCHIICKOM T'pa)KJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOONPENEICHUI0, HAIMYUE MOTHBALUU K
0o0yueHHUI0 OMOJIOTHH, LIETICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKJACHHI JTMUYHOCTH HA OCHOBE KJIFOUEBBIX IEHHOCTEH M MCTOPUYECKUX TPaJULIUil
pa3BUTHUsI OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCSI B CBOECH JESATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMHM, TPUCYIIUMU CUCTEME OUOJIOTHYECKOTO 00pa30BaHUsI, HATMYHUE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEITM M CTPOUTH
YKA3HCHHBIE ILJIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS TpeameTa «bronorusy qocTuraroTces B €AMHCTBE Y4eOHOM 1 BOCIIUTATENBHOMN 1eATeIbHOCTH B COOTBETCTBUU
C TPAIUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIBTYPHBIMHU, HCTOPUUECKUMH M JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMH B 00IIIECTBE NMPaBHIIAMU
W HOpPMaMH TIOBEJCHHUS M CIIOCOOCTBYIOT MPOIECCAaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUSI M CAMOPA3BHUTHS, PAa3BUTHSI BHYTPEHHEW MO3WIIUU JIMYHOCTH,
MaTPUOTU3Ma, YBOKEHHUS K 3aKOHY M TPABOMOPSIKY, YETOBEKY TpyJda M CTaplIeMy MOKOJICHHUIO, B3aUMHOTO YBa)KEHHUS, OEpEKHOr0 OTHOIIEHUS K
KYJbTYPHOMY HAaCIEIUIO U TPaAULMAM MHOTOHAMOHaIbHOro Hapoaa Poccuiickoit denepanuu, Npupoae U OKPYKAOLIEH cpele.

JIngHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHOTO mpenMera «buonorusy MOMKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThLCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3HUITUEH JIMYHOCTH, CHCTEMOMN IIEHHOCTHBIX OPUEHTAIINN, TTO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IICHHOCTSM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa U OMNBITa JACITEILHOCTH B IpOIecce

pcam3anui OCHOBHBIX HaHpaBHCHI/Iﬁ BOCHHUTATEIIHHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:



1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTD IPAXKIAHCKOM IMO3HUITMH 00YYAIOIIETOCs KaKk aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TMPH CO3MaHUM YYEOHBIX IPOEKTOB, PEHICHUM YYEOHBIX W IMO3HABATEIBHBIX 3aJad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpeNesaTh COOCTBEHHYIO MO3UIUIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HHU U OOBSACHSATH €€

YMEHHE YYHUTHIBATh B CBOHMX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aUMOJEWUCTBHUSA JIIOJIEH C pa3HBIMHU YOSKIECHUSMHU, KYIbTYPHBIMU
LICHHOCTSMHM M COIMAILHEIM IOJIOKCHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJIHEHUS YU€OHBIX, TO3HABATEIbHBIX U UCCIEA0BATENIbCKUX 3a/1a4, YBAXKUTEIHLHOT O
OTHOIICHUS K MHEHUIO OMIOHEHTOB MPH OOCYKACHUH CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHICKON TPaKJAaHCKOW UACHTUYHOCTH, MATPHOTHU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH TEpPE.
Ponunoii, ropioctu 3a cBO# Kpai, cBOr0 PoauHy, CBOM S3bIK M KYJIBTYPY, IPOILIOE U HACTOSIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAMIO U MaMSATHUKAM MPUPOJIbI, JOCTHXKEHUSIM Poccum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX,
TPYyAe;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HaYEHUs OMOJIOTHH B TIO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HU YEIIOBEKa M COBPEMEHHOTO OOIIIECTBA,

ujeitHas yoe:KIEHHOCTh, TOTOBHOCTH K CITY>K€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €0 CyAn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBECHHS;

CIIOCOOHOCTH OLICHUBATH CUTYAllUIO U IPUHUMATL OCO3HAHHLIC PCHICHUS, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTU



OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENISIM, CO3/IaHHI0O CEMbUM HA OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH CeMEeHHOW >XKU3HU B
COOTBETCTBHUH C TpaAuLIUsIMU HapoaoB Poccuu;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSI:

9CTCTUYCCKOC OTHOIICHHUEC K MHUPY, BKIIIOYasA 3CTCTUKY 6BITa, HAay4YHOI'O U TCXHUYCCKOI'o TBOPYCCTBA, CIIOpTa, Tpyada, O6H.[CCTB€HHBIX OTHOMGHHﬁ;

MMOHMMAaHKUE SYMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE MPOSBIATH KAUeCTBAa TBOPUYECKON TUUHOCTH;

5) puznyeckoro BocnuTaHus1, GOPMUPOBAHUS KYJILTYPHI 310POBbSI U IMOIMOHAILHOT0 0JIArOMOTyYHs:

MOHMMAHUE W peaju3aiys 3JI0pOBOTO W 0e30macHOro o0pasa >KM3HH (30pOBOE MUTAHHE, COOJIOJICHUE THTHEHUYECKUX TPABHI U HOPM,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHATHH U OT/AbIXA, PeryiisipHas ¢uznyecKas akKTUBHOCTH), O€pPEKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOLIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

IMIOHUMAaHHWEC LNCHHOCTU IMPpaBUJI MHAWBHUAYAJIBHOI'O0O W KOJIJICKTUBHOTI'O 0e30macHoro MOBCACHHA B CUTyalUsX, YIpOXAOOIUX 3J0POBBIO U KU3HH
JTIOJIEH;

OCO3HaHUE TIOCTIEICTBUI U HEMPHUATHUS BPEIHBIX PUBBIYEK (YIOTPEOICHUS alKOT0JIsl, HAPKOTHUKOB, KYPEHHS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHWE IICHHOCTH MacTePCTBa, TPYIOIIO0HE;

TOTOBHOCTh K aKTHUBHOU NCATCIIBHOCTHU TEXHOJIOTUYECKONU U COI_[I/IaJ'IBHOI\/II HaIrpaBJICHHOCTH, CIIOCOOHOCTH WHUIUUPOBATh, INIAHUPOBATH H
CaMOCTOSITENTLHO BBITIONHATH TAKYIO I€ATEIHHOCTH;

WHTEpEeC K pa3nuuHbiM cdepam mpodeccHnoHalbHON AEITeNTbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccuun u
PEaIN30BbIBATH cOOCTBEHHBIE KU3HEHHBIE IIJIaHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHUIO H CAMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH )KHU3HU;

7) IKOJI0THYECKOr0 BOCTIMTAHUSA:

OKOJIOTHYCCKH uenecoo6pa3H0e OTHOIICHHEC K MPUPOAC KaK UCTOYHUKY KU3HU HA BGMHG, OCHOBE €€ CyHICCTBOBAHUA,;



MOBBIIIICHUE YPOBHS AKOJIOTHMYECKON KYJIBTYpPhI: IPUOOPETCHUE OTBITA IJIAHHPOBAHUS MOCTYIKOB M OIEHKUA MX BO3MOXKHBIX TOCICACTBUN IS
OKPYKaIOIIEeH CPeIbl;

OCO3HaHUE TJI00AILHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHS;

CIIOCOOHOCTH HCIIOJIB30BATh MPUOOpETaeMbIe IPU W3YYCHUU OMOJIOTHH 3HAHHUS W YMEHUS MPU PEIICHUH MPOOJIEeM, CBSI3aHHBIX C PalliOHATBLHBIM
MPUPOJIONOIIL30BaHUEM (COOJI0/IEHUE MPaBWII MOBEACHUSI B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCHCTeM, OMoCchephl);

aKTUBHOE HENPUSATHE JIEHCTBUM, TNPUHOCIIINX BpeJ OKpYXKalollel NpUpPOIHON cpene, yMEHHE MPOTHO3HPOBaTh HEOIAronpusTHbIE
9KOJIOTHYECKUE TIOCIICACTBHS MPEANPUHIMACMBIX JICHCTBUH U MPEIOTBPAIIATE UX;

HaJU4YUe Pa3BUTOTO IKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTHUYECKOW KYJIbTYpHI, OIbITa JIESITEIHHOCTH SKOJOTUYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHON MPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOM NEATEIBHOCTU
AKOJIOTHUYECKOW HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha
JManore KyJnbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHNUE S3bIKOBOM M YUTATEIHCKOM KYIbTYPHI KaK CpEACTBA B3aUMOICHCTBUS MEXIY JIFOJbMHU U TIO3HAHHS MUPA;

MOHMMaHUE CcrenuPuKu OWOJOTHU KaK HayKd, OCO3HaHUs €€ pojiid B (POPMUPOBAHUHU PAIMOHAIBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU
[IEJIOCTHOTO TPEJICTABIICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPHUPOJIBI, YEJIOBEKa U OOIIECTBA, B MO3HAHUHU MPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOeXAEHHOCTh B 3HAYMMOCTH OHWOJIOTHUU [IJISi COBPEMEHHOM IUBUIIM3AIMU: OOECIIEYCHHs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JIaHUE
MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pEIIaTh PECYpPCHBIC MPOOJIEMBI pPa3BUTHS YEJIIOBEUECTBA, IMOWCKA MyTEH BBIXOJA W3 TJIOOAIBHBIX
JKOJIOTUYECKHX TMpoOJieM M oOecrnedeHusl Tepexoja K YCTOWYMBOMY pPa3BUTHIO, PAllMOHATBHOMY WCIIOIB30BAHUIO TPUPOJHBIX PECYPCOB U

(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;



3aWHTEPECOBAHHOCTh B MOJYYEHHUH OMOJIOTMYECKUX 3HAHUHM B LIEJSIX MOBBIIICHUS OOLIEH KyJIbTYpbI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHATBHON I'PAMOTHOCTH 00yYaromuxcs, GopMUpPyeMoii IpH U3y4eHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTU METOJOB MO3HAHMs, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IMOJIydaeMble 3HAHUSA IS
aHann3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOLIET0 MHpA W MPOUCXOIAIIMX B HEM M3MEHEHHMH, yMEHHUE JelaTb 0OOCHOBAaHHBIC 3aKIIOYCHUS HAa OCHOBE
HAYYHBIX ()AaKTOB U UMEIOIIUXCS JAHHBIX C LENBIO TIOJTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOATEIBHO HUCIOJIb30BAaTh OMOJIOTHUECKUE 3HAHUSA JUIS PEIICHUS IPOOJIeM B PeabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LICHHOCTU HAYYHOU JEeSATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO M UCCIEN0BATENbCKYIO J€ATEIbHOCTh UH/IMBUIYAIbHO U B
rpymnIe;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO M CaMOOOpPa30BAaHHIO, K AKTUBHOMY IMOJYYCHHIO HOBBIX 3HAHHWHA MO OHMOJIOTHU B

COOTBCTCTBUH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAINIPEIJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOEHHUS YdeOHOro mnpenmera «buosiorus» BKIIOYAIOT: 3HAuYMMBbIe I (DOPMUPOBAHHS MHUPOBO33PEHUS
o0yyJaroImuxcs MeXIUCIUIIMHAPHbBIE (MEXKIIPEIMETHbIE) OOIIeHayYHbIE MOHATHS, OTpaKaloIIKe 1IeIOCTHOCTh HAYYHOM KapTHHBI MHUpa U creuuduky
METOJIOB MO3HAHMS, UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBJIEHHE, MPOIIECC, CUCTEMa, HaY4YHbIN (aKT, MPUHIINII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeloBaHue, HAOMIOJACHHE, W3MEpPEeHHe, HKCIEPUMEHT U JPYTuX), YyHUBEpCalbHble YydeOHble eHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHMKATHUBHBIC, PETYJISATHBHBIE), oOecneuuBaromue (HopMupoBaHHe (QYHKIIMOHAIBHOM TPaMOTHOCTM M COLMAJIbHON
KOMIIETEHIIMM O0YyYaroIuXcs, CIIOCOOHOCTh OOYYaloIUXCs MCIOJIb30BaTh OCBOCHHbBIE MEXKIMCHUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
YHHUBEpCcaJbHbIe yueOHbIE IEUCTBUS B MO3HABATEIHHON U COLIMAIBHOMN MPAKTHKE.

MeTtanpeameTHble pe3yabTaThl OCBOSHHS MPOTrpaMMbl CPETHEr0 OOIIEro 00pa30BaHMsl JOJIKHBI OTPAXKATh:

OByageHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE AeiiCTBUS:



CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIHM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh IMPU OCBOCHUM 3HAHUI NpPHUEMBI JIOTMYECKOIO MBILIUICHUS (aHajau3a, CHUHTE3a, CpaBHEHMs, KiaccuuKaiuu, oO00OLIeHHS),
PacKpbIBaTh CMBICT OUOJIOIrMUYECKUX MOHATUH (BBIACIATh UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

ONPENEATh LENU JEeATeIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUH UX JOCTUKEHHUS, COOTHOCUThH PE3YNIbTAaThl JIEATEIbHOCTU C MOCTABJICHHBIMU
LETISIMU;

HCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PpaCCYKICHHUS (MHIYKTHBHBbIC, JACIyKTHBHBbIC, IO aHAJOTUH), BBIABIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B
paccMaTpuBaeMBbIX SBICHUSIX, (DOPMYJIUPOBATH BHIBOIBI M 3aKITIOUCHHS,

MIPUMEHATh CXEMHO-MO/JIETIbHBIC CPEJCTBA IS MPECTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH B M3Y4aeMbIX OMOJOTUYECKHX OOBEKTax, a
Tak)ke MPOTUBOPEUHI PA3HOTO PO/Ia, BBISIBICHHBIX B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH pelIeHHs MPoOIeMbl C YIETOM aHAM3a UMEIOLINXCA MaTepUaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLIEHUBATh PUCKHU TTOCIIEICTBUM JIEATETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOJIHATH padOTy B YCJIOBUSIX PEaTbHOTO, BUPTYAILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIEI0BATENbLCKHE TeHCTBUS:

BJIAJIETh HABBIKAMH y4E€OHO-HCCIICIOBATEIHCKON U MPOSKTHOMN ACSATEIHHOCTH, HaBBIKAMU pa3perieHus mpo0sIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJIOB PEIICHUS] MPAKTHYECKUX 3a7a4, TPUMEHEHUIO Pa3JINYHbIX METOI0B MO3HAHUS;

WCIOJIb30BaTh Pa3jMYHbIe BUABI ACSITENLHOCTH IO TMOJNYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETAllH, MPEOoOpPa30BAaHUI0 M TPUMEHEHHIO B
y4eOHBIX CUTYAIHsIX, B TOM YHCIIE TPU CO3AaHUU YUYEOHBIX U COIIMATBHBIX IPOEKTOB;

(hopMHUPOBATh HAYIHBIM THUIT MBIIIUICHHS, BIaIETh HAYYHOW TEPMUHOJIOTHEHN, KITIOUYEBBIMU TTOHATHSIMHU U METO/IaMH;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3314l B 00Pa30BATEIHHOM IEATETLHOCTH U )KHU3HEHHBIX CUTYAIUX;

BBISIBJIATh MPUUYMHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJu3UpOBaTh 3aJaudy, BBIIBUTATh THUIIOTE3y €€ pEeIIeHUs,, HAXOAUTh apTryMEHThI IS

JI0Ka3aTesIbCTBA CBOMX YTBEPKJICHUM, 3a1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;



aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHUS 3a/a4M pe3yibTaTbl, KpUTUUECKHU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHUE B
HOBBIX YCJIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBISTH LI€JICHANPABICHHBIH MMOMCK MEPEHOCA CPEACTB U CIIOCOOOB ACUCTBUS B MPO(HECCHOHAIBHYIO CPEY;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NIPEIMETHBIX 00JIacTei;

BBIJIBUI'aTh HOBBIE MJIEW, NpEeIJlaraTh OpUIMHAJbHbIE MOJAXOJAbI M pEIIeHHs, CTaBUTh NMPOOJIeMbl M 3a7ayd, AONYCKAIOILINe aJlbTepPHATHUBHBIE
pelIeHus.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCSI B PA3IMUYHBIX HCTOYHMKAX HH(opManuu (TekcTe y4eOHOro MmocoOus, HaydHO-IOIMYJSPHOM JuTepaType, OMOIOIMYECKHX
CIIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3UpOBaTh UHGOPMALIMIO Pa3JIMYHBIX BUJIOB U (OPM IMPECTABICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

dbopmynupoBaTh 3ampoChl U TPUMEHSATH PA3JIMYHBIE METOIBI TPH TOHUCKE W OTOOpe Ouonornyeckod HHGOPMAIUH, HEOOXOAUMOM ISt
BBINOJIHEHUS YUE€OHBIX 3aj1ay;

IPUOOPETATh OMNBIT MCIOIB30BaHU HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIB30BAHUS
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (QOpMY IpelcTaBieHHs Ouosornyeckol uMH@opmanuu (CXeMmbl, rpa@uKu, IUarpaMMbl, TaOJULbI,
PUCYHKH U JPYTOE);

UCIOJIb30BaTh HAy4YHBIN S3bIK B KaueCTBE CpEACTBA MpH paboTe ¢ OMONOrMYecKkoil MHQpOpMaluei: NpUMEHITh XUMHUYECKUe, (U3MUECKUue U
MaTeMaTHYeCcKHUe 3HaKH U CUMBOJIBI, POpMYJIbl, aOOpeBHaTypy, HOMEHKIATYpY, UCIIONb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPECTBA
HarJIsiTHOCTH;

BJIaJICTh HaBbIKAMH PACIIO3HABAHUSA U 3aILUTHI HH(POpMaIui, HHPOPMALIMOHHOM 6€301MacHOCTH TNYHOCTH.

OB.J'Ia):[eHI/Ie YHuBEpCadbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSAMH:



1) o6menmne:

OCYIIECTBJIATh KOMMYHHKAIIMH BO BCeX cepax KHU3HH, aKTUBHO y4acTBOBATh B JHAIOTE MM IHCKYCCHH 10 CYIIECTBY OOCY)XIaeMOW TEMbI
(yMeHHe 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH CYXCHHS OTHOCHTEIHHO BBIMOJHECHHS MPEIaraeMoi 3a/1aui, yIUThIBATh HHTEPECHI M COTITACOBAHHOCTH
MO3ULMHI IPYrUX YYaCTHUKOB AMAJIOra WIN JUCKYCCHUN);

pacrio3HaBaTb HeBep6aHBHBIe CpcacTBa OGH_ICHI/IH, MNOHUMAaTh 3HAYCHUC COLMAJIbHBIX 3HAKOB, MPCAIIOCBUIOK BO3HUKHOBCHUA KOH(I)J'H/IKTHBIX
CUTYyaIMi, yMETh CMATYATh KOH(IUKTHI U BECTH TIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMHU CIOCOOAMHU OOIIEHHS U B3aMMOJICHCTBHS, IIOHUMATh HAMEPEHHS IPYTUX JHOJCH, MPOSIBIIATh YBAXKUTEILHOE OTHOIICHHE K
CoOEeCeHUKY ¥ B KOPPEKTHO# (hopme GopMyarpoBaTh CBOM BO3PAKECHHS

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PCHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) COBMeCTHAs /IeATEJbHOCTD:

[OHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON W WHAWBHIYaIbHON PabOThl MPU PEUICHUH OHOIOTHYECKON MpoGIeMbl, 0GOCHOBBIBATH
He00XO0IMMOCTb MIPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJIEHCTBUS IPU PELIeHUHN YueOHOM 3a1au;

BBIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUM ¢ yU4ETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KA0Tr0 WieHa KOJIJIEKTUBA;

NPUHAMATH [EJIH COBMECTHOH NeSITebHOCTH, OPraHU30BbIBATh M KOOPIMHUPOBATH JACHCTBHS MO €€ JOCTIIKCHHUIO: COCTABIATH IJIaH JCHCTBUH,
pacrpenesnsTh poiu ¢ y46TOM MHEHHI Y9aCTHHKOB, 00CYKAaTh Pe3ybTaThl COBMECTHOU paboOTh;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KaXKJA0I0 yYaCTHHUKA KOMaH/Abl B OOIIMM pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IPOCKTHI, OICHUBAThL UJCHU C IMTO3UIIUHU HOBU3HEBI, OPUTMHAJIBHOCTH, HpaKTH‘-IeCKOfI 3HAYUMOCTH,

OCYIIIECTBIISATh MO3UTUBHOE CTPATETHUECKOE TIOBEICHUE B PA3INUHBIX CUTYALUSIX, IPOSIBIISATH TBOPYECTBO U BOOOPaKEHHUE, ObITh HHUIIHATHBHBIM.

OBJ1ajieHUe YHUBEPCAIBLHBIMH PEryJISTHBHBIMYU J€iiCTBUSIMH:

1) camoopranu3samnus:

HUCII0JIb30BaTh OMOJIOrNYECKUE 3HAHUS JJ151 BBISIBJICHUA HpO6HeM 1 UX PCIICHHA B )KU3HCHHBIX U y‘Ie6HBIX CUTyalusiX;

BBI6I/IpaTB Ha OCHOBC GI/IOHOFI/ILICCKI/IX 3HAHUU IECJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHUX ,Z[eﬁCTBHSIX " MOCTYIIKaX IO OTHOUICHUIO K JKUBOH

IIPUPOJIE, CBOEMY 37J0POBBIO U 30POBbIO OKPYKAIOIIHUX;



CaMOCTOATCIIBHO OCYLICCTBJIATH NO3HABATCIbHYIO ACATCIILHOCTL, BBIABIISATH HpO6JIeMBI, CTaBUTh H d)OpMy.]'H/IpOBaTB CO6CTB€HHBIC 3agadyu B
00pa3oBaTe/IbHOM AEATETLHOCTH M )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENILHO COCTABJISATH IUIAH PEIICHHS IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN M MPEANOYTCHHH;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsAM;

pacupsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jie1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILCHHUE;

OLICHUBATH TPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHHIO | MPOSIBIICHUIO ITUPOKOH 3PYIUIIUHU B Pa3HBIX 00JIACTSIX 3HAHMIA, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTEIIbHBII
U KYJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHTYAIMsM, BHOCHTh KOPPEKTHBBI B JIEATEIBHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIEIAM;

BJIaACTh HABBIKAMU O3HaBaTeILHON pe(bﬂeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[eﬁCTBHfI N MBICIUTCIIBHBIX IMPOLCCCOB, UX PE3YJIbTATOB U
OCHOBaHUH, MCIIOJIb30BaTh MPUEMBI Pe(PIIEKCUH I OLIEHKU CUTYalllH, BHIOOpAa BEPHOTO PEIICHUS;

YMETh OLIEHMBATH PUCKH U CBOEBPEMEHHO MPHUHUMATH PEIICHUS 110 UX CHIDKCHHUIO;

NPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX NPH aHAITU3E PE3yIbTaTOB JICSTEIbHOCTH;

3) npuHsATHE CeOst U APYIrHUX:

IIpUHUMATh Ce65[, INOHHUMasA CBOM HEAOCTATKN U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTHX TPH aHAITU3E PE3y/IbTaTOB JIESTEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OMIHOKH;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYTroro 4€jI0BCKa.

INPEAMETHBIE PE3YJIbTATbBI



[Ipenmertnsie pe3yabTaThl ocBoeHus: nmporpaMmMmbl COO mo Ononoruu Ha 6a30BOM ypOBHE BKIIOYAIOT cHelu(HUUecKre Uit yaeOHOro mpeaMera
«buosorus» HayuyHble 3HaHMS, YMEHHUS U CHOCOOBI JEMCTBUM MO OCBOEHHIO, MHTEPIPETALUU U NPEeoOpa30OBAHUIO 3HAHUM, BUIBI JEATEIBHOCTH I10
MIOJIyYEHHIO HOBOTO 3HAHUS U MPUMEHEHMIO 3HAHUH B Pa3IMYHBIX YYEOHBIX CUTYaIUsX, & TAKXKE B PEaJIbHBbIX )KM3HEHHBIX CUTYaLUsX, CBA3AHHBIX C
Ouosiorueil. B mporpamMe npeaMeTHbIe pe3yNbTaThl MPEACTABICHBI IO TOAaM 00 yUeHHS.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATH:

Cc(OPMHUPOBAHHOCTh 3HAHUI O MECTe M POJU OMOJIOTMM B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPA U HAyYHOI'O MUPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX M 3apyOexkHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH,
(yHKIMOHATHLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbhIBaTh COAEp)KaHUE OHMOJOTHYECKHX TEPMHUHOB M TOHATHI: KHW3Hb, KJIETKA, OpPraHum3M, MeTabomu3M (0OMEH BEIIeCTB W
IpeBpallleHhe »HHEPruu), TOMEOCTa3 (CaMOperyislus), YypOBHEBas OpraHMU3alUs JKUBBIX CHUCTEM, CaMOBOCHpPOM3BEACHUE (PENpoayKLus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

yYMEHHE U3J1araTb OMOJOTHYECKHE TEOpUH (KJIETOUHAs, XpOMOCOMHAsl, MyTallMOHHAs, LIEHTpaJIbHas JoTMa MOJIEKYJISIpHOM Ouonorun), 3akonsl (I'.
Menpens, T. Moprana, H. U1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpa3usi U IpOUCXO0XACHUS KylIbTypHbIX pacteHuil H. 1. BaBuiioBa), onpenenstsb
I'PaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHUE BIIa/IeTh METOJJaMH HAyYHOI'O MO3HAHUs B OMOJIOTHMU: HAOIOJCHUE U ONMMCAHUE KHUBBIX CHUCTEM, ITPOLIECCOB U SIBJIICHUH, OpraHu3aus u
MIPOBEJICHNE OMOJIOIMYECKOr0 SKCIIEPUMEHTA, BBIABM)KEHHUE TMIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXJY HCCIEIyEeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX Pe3yIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX IMOHSATHI, TEOPUN U 3aKOHOB, YMEHHUE JIeJIaTh BBIBO/IbI HA OCHOBAaHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE NPU3HAKU BHPYCOB, KIETOK NPOKAPHOT U DYKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB,
0COOEHHOCTH MpoIleccOB: OOMEHa BEIIECTB M TNPEBpAleHHUs SHEPruu B KieTKe, (POTOCHMHTE3a, IJIACTUYECKOI0 M JHEpPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTUIOA0TBOPEHNUS, Pa3MHOXKEHHS, UHIUBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3);

yYMEHHE MPUMEHSATh MOJTY4YEHHbIE 3HAHUS JJIs OOBSCHEHHsS] OMOJIOTMYECKUX IMPOLECCOB U SBIEHUM, JUIsl MPUHATHS NMPAKTUYECKUX PEIICHUN B

MIOBCEIHEBHOM >KM3HU C LIENbI0O OOecredeHus 0e30MacHOCTH CBOErO 3J0POBbS M 3J0POBBS OKPYXKAIOMIMX JIIOJIEH, COOJIOJCHUS HOPM TI'PaMOTHOTO



MOBEJICHUS B OKPYXAIOIICH MPUPOIHON Cpejie, MOHUMaHKe HeOOXOIMMOCTH MCIOB30BaHUs JOCTHKCHUI COBPEMEHHON OMOJIOTUH M OMOTEXHOJIOTUN
IUI PaliMOHAIBHOIO IPUPOIOIOIB30BAHUS;

YMEHHUE pelliaTh 3JeMEHTapHble T€HeTUUECKUE 3a1aul Ha MOHO- U AUTHOPUIHOE CKPELIMBAHUE, CLIEINICHHOE HACJIE0BaHUE, COCTABIIATh CXEMbI
MOHOTHOPUAHOTO CKPEIIMBAHUS JUISI TPEACKA3aHMUsl HACIIEI0BAaHUS PU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOIHATH J1a00paTOpHBIE U MPaKTHUECKUE paboThl, COOII0AATh MpaBMiia Mpu padboTe ¢ y4eOHBIM U TAOOPaTOPHBIM 000PYAOBAHHEM;

YMEHHUE KPUTHYECKU OLIEHWBATh U MHTEPIPETUPOBATh MHPOPMALUIO OMOJIOTHYECKOr0 COJEepKAaHUs, BKIIOYAOLIYIO [ICEBAOHAYYHbIE 3HAHUS U3
pa3IUYHBIX MCTOYHUKOB (CpeacTBa MaccoBOM MH(pOpMAlMM, HAYYHO-NOMYJSAPHbIE MaTepHalibl), STUUYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBaHUN B
OM0JIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOMICHHUs, 0000Imas OHONIOTHYECKYI0 MHPOPMALUIO U3 HECKOJIBKUX HMCTOYHHKOB,
IpPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOTHH.

[IpenmeTtHble pe3ynbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11 knacce 1OMKHbBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHpPOBAHMM COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa U HAYYHOI'O MHPOBO33PEHMS, O BKJIa/J€ POCCHUMCKHX MU 3apyOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKIMOHATIBLHON TPAMOTHOCTH YEJIOBEKA JJISl PEIICHUs )KU3HEHHBIX 33/]1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMUHOB U MOHATHNA: BUM, MOMYJALUS, FTeHO(DOH, IBOIIONMS, ABMKYIIUE CUIbI ((hakTophl)
ABOJIIOLIMH, TPUCTIOCOOTIEHHOCTh OPraHU3MOB, BUJI000pa30BaHKeE, IKOJIOTHYECKUE (PAKTOPbI, SKOCUCTEMA, POTYIIEHThI, KOHCYMEHTBI, PEIyLIeHThI, LIENU
MMATaHUSI, SKOJIOTUYECKAsl MIpaMuia, OMoreorieHo3, onocdepa;

yMEHHUE u3araTb OMOJIOrHyeckue Teopuu (9BoonnoHHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHUs 3BOJIOLNH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponeimeBoro cxonctBa K. M. Bbopa, uepenoBaHus riaBHbIX HampaBieHH u myrteit sBomouuu A. H. Ceseprosa, yueHus o 6uocdepe B. WM.
Bepnazckoro), onpenensiTe TpaHUIbl UX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHE BJIaJIeTh METOJIaMU HAyYHOI'O MO3HAHUS B OMOJIOTHHU: HAOIIOIEHHE U OMHCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB U SBJICHUM, OpraHu3anus 1
IPOBE/ICHUE OMOJIOTHYECKOT0 3KCIIEPUMEHTA, BBIIBKEHHE THIIOTE3bl, BBISIBICHHE 3aBHUCUMOCTH MEXIY HCCIEIyEeMbIMU BEIMYHMHAMHU, OOBSICHEHHE

MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB, YMCHUC [ICJIaTh BBIBOJAbI HA OCHOBAHUHU IMOJTYYCHHBIX PC3YJIbTATOB,



YMEHUE BBIACIATH CYIIECTBEHHbBIC IPU3HAKH CTPOSHHS OMOJIOTHUECKUX OOBEKTOB: BUIOB, MOMYJISAIUHI, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTeoleHO30B U  JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEACTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMs,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB, ACHCTBHS HKOJIOTUYECKUX (DAaKTOPOB HAa OPraHU3MbI, MEPEHOCa BEIIECTB M TOTOKAa SHEPTHH B JKOCHUCTEMAX,
AHTPOITOTEHHBIX U3MEHEHUI B SKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOT€OXMMHUYECKHX IIUKIIOB B Onochepe;

yYMEHHUE MPHUMEHAThH MOJyYEHHBIC 3HAHUSA IS OOBSACHEHHS OMOJIOTMYECKUX INPOLECCOB M SBICHHUMU, JUISI MPHUHATHUS MPAKTHYECKUX PEHICHUH B
MOBCETHEBHOM KU3HU C LIETbI0 oOecreyeHus: Oe30MacHOCTH CBOETO 3J0POBBSI U 3J0POBbSI OKPYKAIOLIUX JIIOACH, COONMIOJEHUS HOPM TPaMOTHOTO
MOBE/ICHUS B OKPY’KaIoIEel IPUPOIHON cpesie, MOHMMaHUe HEOOXO0IMMOCTH UCIIOJIb30BAHUS TIOCTHXKEHUI COBpEMEHHOW OMONIOTHY I PallMOHAIBHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pelIaTh AIeMEHTapHble OMOIOrMUECKUE 3aJaul, COCTABIISATh CXEMBbI IIEPEHOCA BEIIECTB U YHEPTUU B SKOcHCTEMaX (LIENH MUTaHUA);

YMEHHE BHITIONHSATH JIa0OpaTOPHbIE U MPAaKTUYECKUE pabOoThI, COOMI0IaTh MpaBuia Mpu padoTe ¢ y4eOHBIM U 1a00PaTOPHBIM 000PYI0BaHUEM,

YMEHHE KPUTUYECKU OIICHUBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO OHOJIOTHYECKOrO COAEP KaHMS, BKIIOYAIOIIYIO MICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMaLMK, HAyYHO-TIONYJISPHbIE MaTepuabl), pacCMaTpUBaTh IN100aIbHbIE HIKOJIOTHYECKHUE TPOOIIEMbI

COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHHUIO K HUIM COOCTBEHHYIO O3HUIIHIO;

YMCHHE CO31aBaThb COOCTBEHHBIE ITHCbMEHHBIC H YCTHBIC COO6IJ.I€HI/I$[, 060611_[8.5{ 6I/IOJ'IOI"I/I‘-ICCKYIO I/IH(l)OpMaI_H/IIO N3 HCCKOJIbBKHUX HMCTOYHHKOB,

Ir'paMOTHO HUCII0JIb30BATh MOHSATUNHBIN arrmapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE ¢ yyerom paGoyeii nporpaMMbl BOCIIMTAHHSA

10 KJIACC
No 1/ HanmeHoBaHue pa3/ieioB U TeM KounvecTBO 4acoB JekTpoHHbIe (LUPPOBDIE)
IporpaMmmaol Bcero IIpakTHyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
Bbubnnoreka IIOK
. buosiorus kax Hayka 2 0.5 https://m.edsc%.ru/7f410292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa [OK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 JKusHenesaTeabHOCTh KIETKU 6 hitps://m.e dsc];]é).ru 17£416292
5 PasmHOXeHNe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bu6nmorexa LIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 UBMEHUNBOCTD 3 15 bubmmoteka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHMOTEXHOIOTHHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 buGnmorexa [IOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4




11 KUIIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne n/n NMPOrpaMmblI Bcero Tpakruueckue o0pa3oBaTejibHbIE PeCypPChI
padoThI
bubmuoreka [JOK
. IBOMONKOHHA OHOTOTHS 9 . https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 05 bubmuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyKaromas cpeaa 5 1 bubmoreia HOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubimorexa LIOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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