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(mpuka3z [Ikomber Nel14 Ne85/5 ot 31.08.2023)

PABOYASA ITPOTPAMMA
yueOHoro npeamera «buosiorus. ba3oBbiii ypoBeHb»
st ooyvatromuxest 10 — 11 knmaccos,

3aKkaHunBaromux ooyudenue B 2023-2024 yueOHOM TOTY



INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHH TEOPETHYECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obuiero obpazoBanusi B Poccuiickoit @enepanyiy, a Takxke MOJIOXKEHUS O crienuduke OMoIoruy,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no Ouonoruu Aa€T MpeacTaBiIeHUE O 1eNax, 00 olieil ctpareruu o0y4deHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYalOIIMUXCS CpeAcTBaMU YydyeOHoro mpeamera «buonorusy,
onpezenseT o00s43aTeNbHOE INPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpY, paclpelieleHue I10
paszenaM U TeMaM, PEKOMEHJyEMYIO IOCJIEI0BAaTeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKH 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaronXCsl.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX NeUCTBUN 00YYarOMIUXCS 110
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaaU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4Y€HHUHM Ouosioruu, Onarogapss 4eMy B HeW IpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUH, a TakKkKe
3HaHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUISl PEIICHUS TPUKIIAIHBIX 33124, B TOM YHCIE: MPO(QUIaKTHKH
HaCJIECTBEHHBIX  3a00JIeBaHUM  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTHPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH 1€JIeCO00pa3HOro MOBEICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaM3a BIMAHUSA XO3SHCTBEHHOM JEATETbHOCTH 4YEJIIOBEKAa Ha COCTOSHHE IPHUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K MPUKIAJAHON HANpaBIE€HHOCTH Y4eOHOTrO
npeaMera «buonorus» MpoAWKTOBaHO HEOOXOTUMOCThIO 00eCnedeHUs YCIOBHUM Ui peuIeHHs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJEHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTOpas Mpeanoaraer
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHe Yy OOyYalOMIMXCS MPEACTaBIEHUN O HAy4YHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOM MPUpPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3aliil U OHBOJIOLMU, CO3MaéT YCIOBUA [UIA: IO3HAHUS 3aKOHOB JKUBOHM MPUPOIbI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0pOBOTO M Oe3omacHOTO oOpasza
KHU3HH, 9KOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHune OWMOJNIOTHS HUMEET TakXkKe JUIs pEIIeHHs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 33]a4 CPEAHETO OOIIero oOpa3oBaHusl, colManu3anuu odyqaronuxcs. 3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTST hopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHble MOJI0XKEHUS O MPEAHA3HAYEHUN Y4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ui ONpEJENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanust yaeOHOro ipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM >KMU3HU U MPAKTHUYECKOU JaesTelibHOCTH. Oco00€e MECTO B 3TOM cuUCTeMe 3HAHUU
3aHUMAIOT O3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHHU3AIMHA OMOJIOTHIECKOT0 00pa30BaHUsI.

CTpyKTYypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B TporpaMme IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOABI, O €€ YPOBHEBOH OpraHu3aluud M 3BOJIIOLNUU. B COOTBETCTBUM C 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTo/Ibl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMaY,
«Opranu3m kak Ouosorunyeckas cuctema», «CuctemMa u MHOrooOpasue OpraHHYecKOro MUpPay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

enr um3ydenus ydyebHoro mnpeamera «buosorusi» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI HUCIONIb30BaTh 3TH 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIIMMX 3a/1ayu:

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiax, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPECTABICHU O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHMHM, MHOTOO0OpPa3UU M OCOOCHHOCTSIX HBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allNH,
BBIIAIOIINXCS] OTKPBITUSX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHUH;

dbopMupoBaHHEe Yy OOYYarOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3AINH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJIBI Ha
OCHOBAHWH 3HAHHWH W OMBITA, MMOJTYYECHHBIX MTPU U3YUCHUU OMOJIOTUH;

dbopmupoBaHHe y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIOBEKOM >KMBOW MPHUPOJIBI,
HE00XO0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOEHHS ITHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OIECHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHME U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buonorusy, usydaeMasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTeCTBEHHBIMH HayKaMmu, (uiocodueit, 3THKOH, 3CTeTUKOM U mpaBoM. Poip Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM PpUPOIbI (HAOIIOeHIE, SIKCIIEPUMEHT, OUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Hoprpetsr: Y. {apBun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuxk.

Tabmuiel U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[Tpaktnueckass padora Ne 1. «lcnonbp3oBaHue pa3auMuHbIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M X OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTINYHMe >KUBBIX
CUCTEM OT HEOPTaHUIECCKOU MTPUPOJIBIL.

CpoilicTBa OumocucteM M HX pazHooOpa3ue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJISIHMOHHO-BHUIOBOM,
9KOCUCTEMHBII (OMOreo1eHOTUYECKU ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHH ~ cOCTaB  KJIETKH.  XHUMHYECKHE  DJJEMEHTHI:  MaKpOdIJIEMEHTHI,
MUKpO3JIEMEHTHI. Bo/la 1 MUHEpabHbBIE BEIIEeCTBA.

OyHKIMM BOJBI W MHUHEPATBHBIX BEIIECTB B KieTke. [lommepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne OeMKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIBI (TIepBHYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUUYCCKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karammsaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuuss  QepMEHTOB  OT
HEOPTraHWYECKUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TJTFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJHMCaxapuibl (Kpaxmal, TJIMKOTeH, LeJUIoNo3a). buonornyeckue QyHKIUN
YTJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'uapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JUMHAOB Kak
HUCTOYHUKOB YHEPTHH.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTnasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne n ¢ynkuunu JJHK. Crpoenne u ¢ynxmum PHK. Bugst PHK. AT®: crpoenune u
byHKUIMN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — nmpuMep B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >kuBas cucrema. OOme npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: JyKapuoTHyeckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KJIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUYECCKOM KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, mu3zocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuiabl. IIpoucxoxaeHne MUTOXOHAPUNA M IJIACTHI.
Bunel nnactun. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKHU, KIyTUKH. DYHKIIMU OPraHOUI0B KIIETKHU. BritoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XUuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuer u cxembl: «[lepuonudeckas Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHnue MoJieKyibl Oenka», «CtpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynslt AT®», «CTpoeHne 3ykapruOTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KiIeTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE sIIpa KIETKU», «Y TIAEBOABDY, «JIUnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaboparopHass pabota Ne 2. «M3ydyeHWe CTPOCHHS KJIETOK PACTCHUM, KHUBOTHBIX U
OakTepuii MOl MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Posb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHsbii. Pons depmeHTOoB B 00MeHE
BEILECTB U IIPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢dorocuHTE3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYe€HHWE XEMOCHHTE3a IJIsl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl SHepreTuyeckoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimopomnHoe okucieHwe, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peamumzanus
reHeTH4YecKoN mHpopManuu B KiIeTKe. | €eHEeTHUeCKHi KOJ M €ro CBOWCTBA. TpaHCKPHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancusiusa — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — BUpYChl. Mcropusi oTkpeiTHs BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYycoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIC BUpycaMu. Bupyc uMMyHOAepUIINTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tunmel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacr», «Porocunrte3», «Crpoenue IHK», «Ctpoenue u
dbyHkmonupoBanue reHa», «Cunre3  Oenka», «['eHermueckuid  kom», «Bupych»,
«baktepuodarny», «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunimsy», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIslINe HAa Pa3HbIX
CTaJUsAX MUTO3a. BUONIOrM4ecKuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBaHUE OPraHMW3MOB, €ro 3HAYEHUE NS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaro30H,
SUICKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THUIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHM, CTalun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «JIBOWHOE OIIIOOTBOPEHUE Y
LIBETKOBBIX pPacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHM», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue IOJIOBBIX KIETOK», «CTpoeHHe XpoMocOoMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKONUTAOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIMHUTAIOLIET0»,
«linexnerka Miekonurawomero», «KapnoknHe3 B KJIE€TKax KOpellka JyKa», MarHUTHas
MoJienb-anmInKanms «/lenenue kietkuy, moaens JJHK, moxens MetadazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHetuku. Ponb nurtonoruu u
HMOPHOJIOTUN B CTAHOBJICHUU I€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToJbl TEeHETUKH (TUOPUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUH, MOJIEKYISIPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacCJelOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [. MeHngenem.
MonoruOpuaHoe CKpenBanue. 3akKoH equH000pa3ust THOPUIOB MepBOTo nokosieHus. [IpaBuso
JOMMHHUPOBaHMsI. 3aKOH pAcCIIEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHyecKkne OCHOBBI JAUTHOPHUIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOLIEE CKpPELUBaHUE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS ONPE/IETICHUs TEHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLEIUIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cluenieHns TeHOB B pe3yinbTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'enetuka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl ”3MEHUMBOCTH: HEHACIEACTBEHHAs U HACJIEICTBEHHAs1. POk cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTh. KOMOMHATHBHAS N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Krnaccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELUOBbIM, IUTOrCHETUYECKUH, OHMOXUMHYECKHUM, MOJEKYISPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/EICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBenHbie 3a0oiieBaHuUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue MW TeHepaTHUBHbIE MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUYCHHUS TeHETUYECKUX
Oone3Hell. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMLIMHCKONM TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUN YEeTIOBEKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. M. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETUYECKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durnbpunHoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €HeTHuYeCcKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: MoAeIU-aNMIUIMKaIuu «MoHoruOpuaHoe ckpemuBanue», «HemnomHoe
JOMUHUpOBaHue», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpPAacKu Telna), repbapuil
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ysnbTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyenne moaudukanMOHHON U3MEHUYNBOCTH, TOCTPOCHUE
BapHallMOHHOTO psifia U BapUallMOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHanM3 MyTauuid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax NPOUCXOXKJIEHUS M MHOrooOpas3usi KyJIbTypHbIX pacTeHui. LleHTpsl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacteHui 1 >kUBOTHBIX. OLIeHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpeIlMBaHNEe — MHOPUIMHT.
Uucras nwHusA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacrsennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss M e€ ycrexwu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIY4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTMYeCKHe M dTudeckue npodiaemsl.. MO —
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDHKU IJI0JI0OB U KOPHEIUIOAOB AUKUX (OPM U KYIbTYpHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHHUS CENEKLIWU PACTeHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEILUIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTo B OMoj0ruu. BimsHue 3BOMIOLMOHHON TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenbcrBa dBoMONUHU. [laneoHToNIOrMYECKHE: TIOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETONHMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnune GayH v Gprop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M Ppa3IMyMs 3MOPHOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYyTEeH Y BCEX OpraHU3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IIpeanocbulkM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIoKyle CHUibl  HBOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeesNéHHas HW3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUN.

JBuxymie cuibl (pakTopbl) 3BOJIOLUUU BHJIOB B mpupoje. MyTalMoHHbIN mpolecc u
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsunoHHble BoMHBI U Apedd reHoB. Mzomsauus u
MUTpanus.

EcrectBenHblif 0oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCcTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJionun. [IpuMeps mpucnocoOaeHui
y OpraHu3MoB. ApoMop(03bl U HINO0ATATITALHH.

Bun u BupmooOpazoBanme. Kpurtepuum Bunma. OcHOBHBIE (GOPMBI BHI000pA30BAHUSA:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaensHas. HeoGpatumMocTs 3BoONNH.

[IpoucxoxaeHue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas pagualius.
JdemoHcTpaumuu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJibliin
MO3BOHOYHBIX KHUBOTHBIX», «ApxeonTepukcy», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBenHbii  0TOOp», «MHOroOOpa3ue copToB pacteHuii»y, «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «Apomopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapuna», «boprba 3a cymectBoBanue», «IIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IJIOA0B U
ceMsiH, Kosutekuus «[Ipumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», Mojie]h «OCHOBHbIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHMil», Mozaenp anmuukauus «llepexkpéct xpomocom», BiIaKHbIE IpenapaTbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUUYECKas 3BOJIIOLMSA. AOGHOTeHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMHYECKOW 3BoJronnK. HavanbHble aTanbl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KIeTKu U ux
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dpam U nepuomaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKHH.

Me3so30iicKas dpa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIIOTEHOBBIH.

XapakTepucTUKa KIUMaTa M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE A3Tallbl 3BOJIIOIUHU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMS  4YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mpeacTraBieHUul o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3inyMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYIUi TPy/la, MBIIUICHHE,
peub.

OCHOBHBIE CTaJMM WU BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
UenoBek npsmoxonsimuii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOMAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTpaHEHUsS, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpOIeoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TPEJCTaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIICCTBOBAHHS.
EnunctBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmumer 1 cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas kietka», <«KuBoTHas kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «/peBHue moam», «llepsbie
COBpPEMEHHBIE JII0IN», «UelIoBeUeCcKHre pachiy.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepPTalblia, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpYyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyousa, ckpebiia), reoXpoHoJIorudeckas Tabauia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHH W )KMBOTHBIX B
KOJUTCKITHSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN WU
KpaeBequecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl IKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHasl.

Oxonorundeckue (akropsl. Kimaccudukamus skomorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[eiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIleparypa, BJIAKHOCTh. DOTONMEPUOAH3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. brojornveckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaTnu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu MOMYJISALHU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MpPUPOCT, Murpauus. JluHamuka
YUCJIICHHOCTHU MONYJISALHUU U €€ PETyIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. ['ekkens.



Tabmump! u cxemsl: kapta «lIpupogasie 3081 3eminy, «Cpenpl 0OUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsauun», «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH IOMYISIHUN
uHy30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckne 0COOEHHOCTH PaCTEHUI U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHnas padota Ne 4. «BinsiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacUéT MIOTHOCTH MOMYJISIUA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolmecTBa U 3KOJIOTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBast). Bunbl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkonoruyeckue cucteMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OHOTEOIlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HIKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YpOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE ITOKa3aTeNd 3KOCHCTEMBI: Omomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[TpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. ODKocucTreMa XBOWHOTO WU
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTeMBbl. buonorndyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak ¢dakTop ycroitunBocTH sKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemecTB M OHMOTEOXMMHUYECKHE IIMKIIBI 3JEMEHTOB (yriiepoia, azoTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B 6uocdepe. [1odansHbIe
HKOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHM€e NpUPOBl U yeraoBeuecTBa. CoxpaneHue 6rMopazHooOpas3usi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpcaMH U MX
ucnosib3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teacnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buoreHo3: cocraB U cTpykTypa», «IIpupoausie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMA XBOWHOro Jecay, «buoreHos
BosoEMay», «ArporeHo3», «lIpuMepHbIe aHTPOTNOTEHHBIE BO3JCHCTBHS HAa TPUPOLY»,
«BaxkHeiime MCTOYHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeifmmias
coctasisonias ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Omnochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoga B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buoneHos», «BpeguTtenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 BMOJIOTM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4arIUMUCs IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IMYHOCTHBIX pE3yJbTAaTOB OCBOCHHUSI Tpeamera «buonorusy BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJEIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPaBICHHOE pa3BUTHE BHYTPEHHHX
yOEXKIEHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXcs PYKOBOJACTBOBAaThCS B
CBOEH  JEATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYIIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHUs Tpeamera «buosiorus» AOCTUraloTCs B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIIMU JIMYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaOXEHHS, OEpPEeKHOTO  OTHOIIGHHWS K  KyJAbTypHOMY  HACIEOUI0O U TPaJAULUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PEe3yJIbTaThl OCBOCHHS yueOHOro mpeaMera «bruoorusy» IOKHBI OTpaXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM  POCCHUUMCKOTO  00IIecTBa,
pacumpeHue >KH3HEHHOTO OMbITa M OIbITa ACATEIHPHOCTH B MPOIIECCE peaTn3allii OCHOBHBIX
HalpaBJIE€HUN BOCIIUTATEIbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOTr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMH  O0ydYaromerocs Kak akKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH TPU CO3JaHUH YICOHBIX MPOEKTOB,
pelIeHN y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3HMIIMIO TIO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBAaTb B CBOMX JCHCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU YOEXKIEHUSMU, KYJbTYPHBIMH LIEHHOCTSIMA U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO CONCPIKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IIPOILJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTkeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJIICHME U Pa3BUTHE
OHMOJOTUH, TOHUMAaHKS 3HAYEeHUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx 1I€HHOCTh, TOTOBHOCTH K CITYXKEHHUIO M 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUAsi CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUI;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHHE U peann3alus 3JJ0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITHH M OTHbBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHHE IIEHHOCTU MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTbH K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TIUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TAaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHON AeATeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaarn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPAa30BAaHHUIO HAa MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU U3yYCHUH OMOJOTMU 3HAHUS U YMEHUS
IpU pelIeHuU MNPoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NIEHCTBHH, NMPUHOCAIIMX Bpel OKPY)KAIOLIEH NPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HYKOJIOTMUECKUE IMOCIEACTBUS MPEINTPUHUMAEMbIX
NEHCTBUI U IPeIOTBpALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITeIPHOCTH  OKOJIOTUYECKOH  HAlpaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS HMMH B
MO3HABATE/IbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacCTHIO B
MPAKTUYECKON JAESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOW KYJIBTYPHI KaK CPEJCTBA B3aMMOICHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA,

NOHMMaHue cnenu(uku OHONOrMM Kak HayKH, OCO3HaHMS €€ posiu B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO TPEACTaBIECHUsI 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, YelIOBeKa W OOIIecTBa, B TIO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOIJIeM COXpaHEHUS TIPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU JUIs COBPEMEHHON LMBUIIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHsI YEIOBEUECTBA, TIOMCKA ITyTE€H BBIXO/a U3 TI00ATEHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecTieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAlMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMIEHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOHW 4YacTH (yHKIMOHAIHHON
rPaMOTHOCTHU o0yyarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHUMaHHE CYIIHOCTH METOJOB IMO3HAHHUS, MCIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IMOJlydaeMble 3HAHUS I aHaidu3a U OOBSICHEHUS SABICHHUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOJTYYSHHS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS PELICHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JESATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa3oBaHHIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHHM C >KH3HECHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoorusy BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pPEHUS  OOYyYarOIUXCAd MEXKAUCLUIUIMHAPHbIE
(MexmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenr UKy METOAOB MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpOILlecC, CHUCTeMa, HAaydHbId (DakT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HAOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIUAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh oOyyaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEIHEro oouero odpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPHU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMS, KJIacCU(PHUKAIMM, OOOOIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
HNOHSTUH (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNsiTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTH C TIOCTABICHHBIMU LIENISIMU;

UCIMOJIb30BaTh OMOJIOTHUECKUE MOHATUS AT O0OBsCHEHHS (AKTOB W SBICHHH KUBOH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpacCCyKIEHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SIBJICHUAX, (OPMYIHPOBAThH
BBIBOJIbI U 3aKJIFOUEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TakKKe MPOTUBOPEUMM Pa3HOTO PoOja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIMXCS MaTepUabHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBAaThb COOTBETCTBHE PE3YJbTaTOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh U BBIIOJHATH pPabdOTy B YCIOBUSX pPEATbHOTO, BHUPTYAJIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBILIUIEHUE NTPH PEILICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENbCKON U MPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspenieHus: nmpoodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOIOB
pEelIeHUs] NPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIMYHble BUJBl ACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0O U NMPUMEHEHHMIO B YYEOHBIX CUTYalMsX, B TOM 4YHCIE IpH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTEIbHOU IEATEIBLHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUnoTe3y e€ pelleHus, HaXOAWUTh apryMeHThl JUId JJOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUICHHs 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOKMCK IMEpPEeHOCa CPEACTB U CIIOCOOOB JEeHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETb IEPEHOCUTh 3HaHWs B  I[I03HABAaTEJIbHYIO U  IPAKTUYECKYIO oO0iactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TIOJXOAbI W PEUICHUs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOLINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(poOpMalMM (TEKCTe yueOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIIOBApAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dopMynHMpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNbHYIO (OpMY TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

HCIIOJIb30BaTh HAY4YHBIN $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEeCcKOn
uHpopMaLKel: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXKTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLICHMS, MOHMMATh 3HAUYEHUE COLMAIBbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOILEHHS M B3aMMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXXUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHSI C HCIOJIBb30BAHHEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHUS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/I0TO WiIeHA KOJUIEKTHBA;

NPUHUMATh IeJId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JecTBUs MO €€ JOCTMXKEHHUIO: COCTaBNIATh IIaH JEMCTBUHM, pacnpeneisaTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaHJbI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/laratb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TTO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3UYHBIX CHUTYaIHsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM el CTBHSIMU:

1) camoopranu3amms:

UCTIOJIB30BaTh OMOJIOTHYECKHE 3HAHUS U BBIABICHHA NpPOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIeIeBbIe U CMBICIOBBIE YCTAHOBKU B CBOMX
JNeMCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K KMBOH NHPUPOJE, CBOEMY 3/10pPOBBIO U 370POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO AESTEIbHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENTFHO COCTABJIATH IUIAH PEIICHHS MPOOIEMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM PYIUIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOK 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YyIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETb OILICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMmbl COO o Guosnoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUM MO OCBOECHHIO, HMHTEpPHpPETAMd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSTEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHUN B Pas3JIMYHBIX Y4E€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Ep’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  MpEeBpalleHHe DHEPruu), TIoMeocTa3’
(camoperynsiuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOU3BEICHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OMOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
[EHTpaJibHas JIoTMa MOJeKyJsipHOo Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
Bapunosa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuil H. U.
Bagunoga), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alMs M IMpPOBEJCHUE OHUOIOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKUA BUPYCOB, KJIETOK IPOKAPHUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IPEBpAILCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIIbHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHSA NPAKTUYECKUX PEIICHUI B TOBCEHEBHOM )KU3HHU C LIE€TIbI0 00eCIIeYeHns
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH NS pallOHAIBHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpe/IcKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHUYECKUE pabOThl, COOMI0ATh MpaBWiia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLIEHMBATh M HHTEPIPETHPOBATh HH(OPMALNIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoi MH(OpMANNK, HAYYHO-TIONMYJSPHBIE MaTEPHAIIbl), STHYECKHE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMANMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OHOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHUE PaCKPBIBATh COJICPKAHNE OMOJIOTMYECKUX TEPMUHOB M TIOHSITHI: BUJI, TIOMTYJISIIIHUS,
reHO(OH/, DSBOJIOLMS, JBIXYIIUE CHUIBl ((PakToOpbl) HBOJNIOIUH, MPUCITOCOOICHHOCTD
OpraHW3MOB, BHJI000pa3oOBaHWE, JKOJOTHYecKHe (AKTOPhI, HSKOCHUCTEMa, TMPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIeTIH MUTaHK, SKOJIOTHYecKas Mmupamuia, buoreoreHos, ouocdepa;

yMEHHME Hu3/araTb Ouosoruueckue Teopuu (dBomtonuoHHas Tteopus Y. JlapBuna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojactea K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHUs o
ouoctepe B. U. BepHaackoro), onpeaensTe TpaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M ONHMCAHUE
JKUBBIX CHUCTE€M, TIPOLIECCOB U SIBJICHUM, OpraHu3aius MW TMPOBEJACHUE OUOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TONYyYEHHBIX PEe3yIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX TMOHATHUH,
TEOPH ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOIBI HA OCHOBAHUH TIOJIYUCHHBIX PE3yIbTaTOB;

YMEHUE BBIICTSATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUSI OMOJOTHUYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAUA, TMPOJAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTeOIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B SKOCHCTEMAaX, aHTPOTIOTCHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB W OMOT€OXMMHYECKUX IIHUKIOB B
ounocdepe;

yYMEHHE MPUMEHSATH MOJTY4YCHHbIE 3HAHUA N7 O0BSCHEHUS OMOJIOTHYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUECKHUX PEIIECHUI B TOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 370POBbS U 3/I0pPOBbSl OKPYKAIOUUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TIOBEACHHS B OKpPYXKAIOIIeW MNPUPOAHONH Cpele, MOHMMaHue HEOOXOTUMOCTH



HCTIONIb30BAHMS TOCTHKEHUH COBPEMEHHOU Ononorun TSt PalMOHAIBHOTO
PUPOONOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue paboThl, COOIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMUBATH W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS M3 Pa3JIMUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMoJIOTuu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
1 buosnorus xak Hayka. JKuBble CHCTEMBI U UX 4 0 05
OpraHu3aIus
Knerka (XvMHYECKHIA COCTAB M CTPOCHHE
2 13 0 1
KJIeTKU. JKU3HeaesITeNbHOCTh KICTKH)
Opranusm. (PazmMHOXeHHE U
3 WH/IMBUIYAJIbHOE Pa3BUTHE OPTaHU3MOB. 13 0 0
HacnencTBeHHOCTh M MU3MEHYNBOCTD
OpraHHu3MOB)
4 Cenekiust opranu3mMoB. OCHOBBI 3 0 1
OMOTEXHOJIOTUHU
5 PeszepBHOE Bpems 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
18 0 1
Pazgen 1. Bun.
bu6mmoreka [IOK
1
SBOMOLHOHHA broorHs o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 0 05 bubnnoreka [JOK
Bemuite ' https://m.edsoo.ru/7f41cc74
Pasznen 2. DxocHCTEMBI 14
bu6mmorexka [IOK
1
3 Opranu3Mbl i OKpyalowas cpea > 0 https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
4 9 1 0
CooO1ecTBa U YKOJIOTHUECKUE CUCTEMBbI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2 0 0
CICPBHOC BpEM https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 25
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