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QenepanbHas paboyas mporpamma 1o ydyeOHoMmy mnpenmery «buonorus» (6a30BblIi
ypoBeHb) (npeaMeTHas obnacTh «EcTecTBEHHO-Hay4HbIE MPEAMEThI») (fajiee COOTBETCTBEHHO —
porpamMma 1o OMoJI0ruu, OMOJIOTHS) BKIIOYAET MOSICHUTENBHYIO 3aIIHCKY, COJIEpKaHUe 00y4YeHus,
IUTAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS IPOrPaMMBbl 110 OMOJIOTHH.

[ToscHuTenpHast 3amMCcKa OTpakaeT oOmMe Lenu W 3adayd  HM3Y4YeHHs OHOJIOTHH,
XapaKTEPUCTUKY ICHXOJOTHYECKUX IPEANOChUIOK K €€ HM3y4eHHMI0 OOydYaroUIMMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKkKe IMOAXOAbl K OTOOpYy COAep)KaHus, K OIPEACTICHUIO
IUTAHUPYEMBIX PE3YJIbTATOB.

Copneprxanmne o0y4ueHHsI pacKpBIBAET COJEPKATENIbHBIE JIMHUH, KOTOPbIE MPEUIaratoTcs s
00513aTeJIbHOTO U3YyYEHHsI B KaXK10M KJIacCe Ha YPOBHE CPEIHEro 001Iero oopa3oBaHusl.

[Tnanupyemble pe3yiabTaThl OCBOSHHS MPOrpaMMbl MO OHWOJIOTUH BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIEe pPe3yibTaThl 3a BeChb IEpPUOA OOY4YEHHs Ha YPOBHE CpPEIHEro oOILero
00pa3oBaHMsl, a TAKXKE MPEAMETHBIC TOCTHKECHUS 00yUYarOIIerocs 3a KKl T0/1 00yYeHHUS.

[TosicHuTenbHAas 3anucKa.

ITpu paspaboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY JUJISl ONpPENEICHUS
MOJIXO0A0B K (OPMHUPOBAHUIO COJAEp)KaHUS ydeOHoro mpeamera «buosjorus» cocTaBWIN:
koHuenryainbHbie mnonioxkeHus GIOC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, COIEp>KaHuUs,
pe3yabTaToOB 00y4eHUsl U TpeOOBaHUN K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 001X
LEeIsIX W NPUHLMIIAX, XapaKTepU3YIOLIMX COBPEMEHHOE COCTOSHHME CHUCTEMBI CPEIHEro oOLIero
obpazoBanus B Poccuiickoii ®enepauuu, a Takke HOJOXKEHHA O crneuunpuke Ouonoruu, eé
3HAYCHUU B TIO3HAHUH JKUBOU MPHUPOJIBI U 00ECIICYCHNHN CYIIECTBOBAHUS YEJIOBEYECKOTO 00IIeCTBa.
CornacHo Ha3BaHHBIM IOJIOKEHUSIM OIPEENIeHbl OCHOBHBIE (DYHKIIMU IIPOrpaMMbl IO OMOJIOTUN U
€€ CTpyKTypa.

ITporpamma o 6uonoruu A€t npeacTaBieHUe O LesIX, 00 o0uIel cTpaTeruy o0yueHus,
BOCIIUTAHMS U Pa3BUTHUS OOyUaIOUIMXCs CpeicTBaMU yuyeOHoro npenmera «buonorusy, onpeaenser
00s13aTeIbHOE MPEIMETHOE CO/IEP KaHHE, €T0 CTPYKTYPY, paclpeeseHue 1o pa3iesaaM U TeMaw,
PEKOMEHYEMYIO TIOCIIEJ0BATEIbHOCTh U3YUEHHsI yUeOHOT0 MaTepuaa ¢ y4€TOM MEXITPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOIO MPOLECCa, BOBPACTHBIX

ocoOeHHOCTeH oOyuatomuxcs. B mporpamme no 6MOI0TUN TaK)Ke YIUTHIBAIOTCS TPEOOBAaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METAIIPEAMETHBIM U TIPEJIMETHBIM pe3yJbTaTaM 00y4eHHS B
(hopMHPOBaHUN OCHOBHBIX BUI0B Y4€OHO-TI03HABATEIIbHOM JeSITeIbHOCTH/yUeOHbIX AeHCTBUI
00yJaronuxcs 0 OCBOEHHUIO COJIEPKaHMs OMOJIOTHYECKOTO 00pa30BaHUsI.

B nporpamme no 6nonoruu (1011 kiaccsl, 6a30BbIil ypOBEHb) peann30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH B U3y4eHUH OMO0JIOTHH, OJarofaps 4eMy B HEil mpocMaTpuBaeTCst
HaNpaBJICHHOCTh Ha pa3BUTHE 3HAHUH, CBI3aHHBIX C (JOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALUN JTMYHOCTH, IKOJIOTUYECKOTO MBIIIJICHHS,
MPEJCTAaBICHUN O 3I0POBOM 00pa3e KU3HU M OEpeKHBIM OTHOIIEHUEM K OKPY>KaIOIIeH MPUPOTHON
cpene. [ToaToMy Hapsiay ¢ U3yueHueM o0I1e0nOIOTHYECKUX TEOPUH, a TaK)Ke 3HaHUN O CTPOSHUU
KHMBBIX CUCTEM PAa3HOT'O paHra M CyIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX IPOLIECCOB B
IporpaMMe o OMOJIOTUH Y/IeJIEHO BHUMAaHKE HUCIIOJIb30BAHUIO MOJYYE€HHBIX 3HAHUN B
MOBCETHEBHOM JKU3HU JUISI peLLICHUs] TPUKIIAJAHBIX 33/1a4, B TOM YHCIIe: TPOPHIAKTUKN
HACJIEICTBEHHBIX 3a00JI€BaHUI YyeloBeKa, MEAUKO-TEHETUUECKOT0 KOHCYIbTUPOBaHUS,
000CHOBaHHUS HKOJIOTHUECKH 11€7IeCO00Pa3HOT0 MOBEIEHUS B OKPYKAIOLIEeH MPUPOTHON cpene,
aHaJIM3a BIUSHUS XO3SIMCTBEHHOM /1€ATEIbHOCTH YeI0BEeKa Ha COCTOSTHUE MPUPOIHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMAHHUS K MPUKJIAHONW HAPaBIEHHOCTH Y4€OHOT O
npenMera «bronorus» npoJuKTOBaHO HEOOXOIUMOCTBIO 0OeCTIeYeH s YCIOBUM I pellleHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJIHLHOT'O OMOJIOTHYECKOr0 00pa3oBaHusl, KOTOpas MPeAIoiaraeT
(bopmHpoBaHue y 00yJaroIuXxcs CHOCOOHOCTH aJaTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

IIporpamma o 6MOIOTUY SABJIAETCS OPUEHTUPOM AJISL COCTABICHHS pabOUYUX MPOrpamMM, aBTOPbI



KOTOPBIX MOTYT MPEIJIOKUTH CBOM BApUAHT MOCIICIOBATEILHOCTU U3YICHUS U CTPYKTYPHI
y4eOHOro Marepuaia, cBo¢ BUacHUE myTeid hopmupoBanus y ooyuaromuxcst 10—11 kmaccos
MIPEIMETHBIX 3HAHUH, YMEHUHN U CITIOCOOOB YUEOHOU ESATEIBHOCTH, & TAKKE METOAMUECKUX
pelIeHni 3a1a4 BOCIUTaHUS U Pa3BUTHUS CPECTBAMU yueOHOTo npeamera «bruonorusy.

buonorus Ha ypoBHE cpefHero ooimero oopa3oBaHus 3aHUMAET BakHOEe MecTo. OH oOecrieunBaeT
(dbopMupoBaHHEe y 00YJAIOIIMXCS IPEICTABICHUN O HAyUYHOUM KapTUHE MUpA, pacIIUpseT U
000011aeT 3HAHUS O )KUBOU MIPHUPOJIE, €€ OTIMIUTEIHHBIX IPU3HAKAX — YPOBHEBOW OpTaHHU3AIUH U
HBOJIIOLIMHU, CO3AAET YCIOBHS JIJIsl: TIO3HAHUS 3aKOHOB KHBOW MPUPOABI, GOPMUPOBAHUS
(YHKIIMOHATLHOW IPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€30MacHOr0 00pa3a KU3HH,
HKOJIOTMYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIIEHHUS K JKUBOM MPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHre OMOIOTHS HMEET TaKXkKe JIJISl PEIICHHUSI BOCITUTATEIILHBIX U Pa3BUBAIONINX 3329
cpenHero obmiero 06pazoBaHus, couuain3aun ooyyaronmxcs. M3ydenne 6uonoruu obecrneynBaeT
yCIIOBUS 1)1 (DOPMHUPOBAHKS HHTEIUICKTYAIBHBIX, KOMMYHHKAIIMOHHBIX U HHPOPMAITHOHHBIX
HABBIKOB, 3CTETUYECKON KYJIbTYPbI, CIIOCOOCTBYET MHTErpAllui OMOJIIOTUYECKUX 3HAHUM ¢
MPEJICTABICHUSIMY U3 IPYTHX YUCOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U reorpadum.
Hazpannble mojgoXeHus 0 mpeHa3HauYeHUH yaeOHOoro npeamera «bruoaorus» cocTaBuiid OCHOBY
IUISL OTIPEJICJICHUS TIOAX0J0B K OTOOPY M CTPYKTYPUPOBAHHIO €TI0 COACPIKaHUs, IPEICTABICHHOTO B
porpaMme o 6GMoJoTuu.

OTt60p comepkanus yaeOHOTO npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C MO3UITUH
KYJIBTYPOCOOOPA3HOI0O MOX0/1a, B COOTBETCTBUH C KOTOPBHIM 00yUarOIInecs JOKHBI OCBOUTh
3HAHUS U YMEHUS, 3HAYUMBIC T (POPMUPOBAHUSI OOIIEH KYJIbTYPHI, ONPEISIISIFOIINE TOBEICHUE
YeloBeKa B OKPYKaroIIe MPUPOAHON cpefie, BOCTpeOOBaHHBIEC B TOBCEIHEBHOM KU3HH U
MPAaKTUYECKOH eaTelbHOCTH. Oco00e MeCTO B 3TOW CHCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI
COJIep>KaHusl, KOTOPBIE CITy:KaT OCHOBOM J7ist JOPMHUPOBAHUS IPEICTABICHUN O COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTHHE MUpPA M IEHHOCTHBIX OPUEHTAITUSAX JTMYHOCTH, CITOCOOCTBYIOITUX
ryMaHU3aluu OMOJI0THYECKOro 00pa3oBaHUsl.

CTpykTypHpOoBaHHEe COAECpPKAHMS YIeOHOTr0 MaTepHrala B IporpaMmMe Mo OHOJIOTHHU OCYIIECTBICHO C
Y9ETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUH 00 OTIMYUTEIBHBIX OCOOSHHOCTSX JKUBOU MPUPOJIBI, O
€€ YpOBHEBOM OpraHU3AIMK U SBOJIIOIHMH. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro mpeameTa
«buonorusy BBIIEIECHBI CIETYIONINE Co/lepKaTeabHbIe THHIH: «bronorus kak Hayka. MeTo bl
HAy4YyHOTO MO3HaHUM», «KieTka kak Ouonorndeckas cucreMay, «OpraHusM Kak OMOJIOTHYeCcKas
cucremay, «CrucrteMa 1 MHOrooOpas3ue OpraHuIecKoro MUPay, « IBOIIOIUS JKUBOH MTPUPOIBI»,
«DKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp nzyuenus yauebHoro npenmMeta «buosorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
00yUaroIUMUCS 3HAHUSMU O CTPYKTYPHO-(QYHKIIMOHATHHONW OpraHU3AIMH KUBBIX CUCTEM Pa3HOTO
paHra ¥ IproOpETeHIEe YMEHHUH HCITOIb30BaTh 3TH 3HAHUS JIJI1 TPAMOTHBIX JCHCTBHIA B OTHOIIICHHH
00BEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkeHue e n3ydeHns yaeOHnoro npeamera «bruonorus» Ha 6a30BOM ypoBHE
o0ecreunBaeTcs peleHueM CIeAYIOMUX 3a1ay:

OCBOCHHUE 00YUAIONTUMHUCS CHCTEMBI 3HAHUIH 0 OMOJIOTHYECKUX TEOPHSX, YICHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU JIsl JOPMUPOBAHUS TPEICTABICHUN
0 €CTECTBEHHO-HAYYHOW KapTHHE MHPA, O METOJIaX HAYYHOTO IMO3HAHMS, CTPOCHUH, MHOTOOOpa3uu
1 0COOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITUIX U
COBPEMEHHBIX MCCIICOBAHUSIX B OHOJIOTHH;

(dbopMupoBaHHE Y 00YJAIOMINXCS TTO3HABATENbHBIX, HHTEIUICKTYaTbHBIX H TBOPUECKUX
CIIOCOOHOCTEH B IMpoIiecce aHaIN3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUN HAYYHBIX B3TJISIJIOB,
UJeH U TOIXO0/IOB K M3YUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJICHHE Y 00y4aroumxcs 001eit KyabTyphl, QYHKINOHATBHON IPaMOTHOCTH, pa3BUTHE
YMEHHI OOBSCHATH U OLIEHUBATH SIBICHUS OKPY>KAIOIIEr0 MUPA KUBOU MPUPOIBI HA OCHOBAHHUH
3HAHUU U OTIBITA, MOJIYYEHHBIX IPU U3YYEHUU OMOJIOTUH;



(dhopMupoBaHHE y 00YJAIOIIMXCSl YMEHUN WLTIOCTPUPOBATH 3HAUCHNE OMOIOTMYECKUX 3HAHUH B
MPAKTUYECKON JEATEIbHOCTH YEJI0BEKA, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U
arpoOMOTEXHOJIOTHA;

BOCHHUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTHU MTO3HAHUS YEJIOBEKOM KUBOU MPUPOIBHI,
HE00X0IMMOCTH OEPEKHOTO OTHOIICHHS K HEW, COOJTFOICHUS STHYECKUX HOPM IPHU TIPOBEIACHUH
OHMOJIOTrMYECKHUX UCCIIEIOBAHUNL;

OCO3HAHUE IICHHOCTU OMOJIOTUYECKUX 3HAHWH JISI TOBBIIIECHUST YPOBHSI SKOJIOTHYECKON KYJIbTYPHI,
Ui GOopMHUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHUE TPHOOPETEHHBIX 3HAHUIN M YMEHHI B MMOBCEHEBHOM XKU3HU ISl OLEHKU MTOCIIEACTBHIA
CBOCH JIEATENIbHOCTH 110 OTHOILIEHUIO K OKpYXarollel cpese, COOCTBEHHOMY 3710POBbIO,
o0ocHOBaHUE U cOOMI0IeHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

B cucreme cpeanero obmiero oopazoBanus «buonorusy, nzyuyaemas Ha 6a30BOM YpOBHE, SIBIISIETCS
00s13aTeTbHBIM YICOHBIM ITPEIMETOM, BXOISAIIUM B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-
Hay4HbIE TPEAMETHI».

OO11ee 9nciI0 9YacoB, peKOMEHIOBAHHBIX JUTsl M3ydeHwus Onosiornn — 68 gacos: B 10 kitacce — 34
yaco (1 yac B Hezenmto), B 11 kimacce — 34 yacoB (1 yac B Hezenmo).

Conepxanne ooyuenus B 10 kiacce.

Tema 1. buonorus xak Hayka.

buonorus kak Hayka. CBsI3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHYECKUMU U IPYTHUMH
€CTECTBEHHBIMHU HayKaMu, puiaocodueil, STUKO, SCTeTUKOI 1 ipaBoM. Ponb 6uosoruu B
(hopMHUPOBaHUH COBPEMEHHOM Hay4IHOU KapTUHBI Mupa. CHUCTeMa OMOJOTUYECKIX HaYK.

MeTo/p1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJIacCU(UKALINS, MOJICTTHPOBAHKE, CTATHCTHUYECKass 00pabOTKa JTaHHBIX ).

JleMoHCTpanuu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbiios, /[. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JIaGopaTopHble U MPaKTUIECKHE PabOThI:

[IpakTuueckas padora Ne 1. «/cnonp3oBaHue pa3IuyHbIX METO/I0B IPU U3YYEHUU OMOJIOTUYECKUX
O0OBEKTOBY.

Tewma 2. XKuBble cUCTEMBI M X OpraHU3aIusl.

XKusble cucteMbl (OHOCUCTEMBI) KaK MpeaIMeT u3ydeHus: 6nonaoruu. OTianune )KUBBIX CUCTEM OT
HEOPraHWYECKON TPUPOIBI.

CaoiicTBa OMOCUCTEM U UX pa3zHOOOpa3re. Y POBHU OpraHU3aI[Ml OMOCHCTEM: MOJIEKYIISIPHBIH,
KJIETOYHBIWA, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISIHOHHO-BUI0BOM, IKOCUCTEMHBII
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.

JeMoHcTpanmu:

Tabmuie! u cxeMbl: «OCHOBHBIC TIPU3HAKY JKU3HI», «YPOBHU OPTaHHU3AINH KUBOU MPUPOIBD».
Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XvMHUECKHUI COCTAB U CTPOCHUE KIIETKH.

XUMUYECKUHN COCTaB KJIETKU. XUMHUYECKHE AJIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MUHEpaJIbHbIE BEIIECTBA.

DYHKIIMY BOJBI 1 MUHEPATBHBIX BEIIECTB B KiIeTKe. [loamepikanue ocMoTHYecKoro 0ananca.
benku. CoctaB u cTpoeHne 6eIKkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMBIEC AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHH CTPYKTYPHI OCITKOBOM MOJIEKYIIBI
(mepBUYHAas, BTOPUYHAs, TPETUYHAS U YETBEPTHUYHAS CTPYKTYpa). XUMHUUYECKHE CBOMCTBA OEIIKOB.
buonoruueckue GpyHKIMU OEIKOB.

depMeHTHI — OnoNornyecKkue Katanu3aTopsl. CTpoeHue GpepMeHTa: akTUBHBIHN LIEHTp, cyOcTpaTHas
cnenuduunocTsb. Kodpepmentsl. Butamunsl. OTnnyus GepMeHTOB OT HEOPTaHUYECKUX
KaTaJlu3aTOpOB.

VYrieBobl: MOHOCaxapuabl (TIOK03a, prb03a U Ae30Kkcupru003a), Tucaxapuabl (caxapos3a, JaKTo3a)



U TIOJIMCaxapu bl (Kpaxmal, TIMKOTeH, IeJUTt0i103a). bruonornyeckue GyHKIUH yTIeBOAOB.
JIunuapl: TpUraMLuepuisl, pochonunuael, crepoussl. I'uapodunbHo-ruapodoOHbIE CBONWCTBA.
buonornueckue ¢pynkuuu mununoB. CpaBHEHHE YTIIEBOIOB, OSITKOB M JHUIU/OB KaK HCTOYHUKOB
JHEPIuHu.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotn sl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT. CTpoeHue
u pynakoun JJTHK. Ctpoenne u ¢pynkiuu PHK. Buaet PHK. AT®: ctpoenne u GpyHKImm.
[utonorus — Hayka o kietke. Knerounas Teopus — npuMep B3aUMOACHCTBUS UCH U (HaKTOB B
HAy4YHOM ITIO3HAaHUU. METO/bI U3y4eHUs KICTKU.

Knerka kak nenoctHas xuBas cucreMa. OOIuye Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MemOpana, moJiekyisl JJHK kak renernueckuii anmapar, cucteMa cuHTe3a Oemka.

Turbl KJIETOK: SyKapHOTHYECKas M MpoKaproTHyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHyeckoi kietku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapuOTHUECKON KIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOMN, )KUBOTHOM U TPHOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAs CTCHKA, [NIMKOKAIUKC, UX (QYHKLINH.
[Tna3marudeckas memOpaHna, e€ cBolicTBa u GyHKIHH. [luTomnazma u e€ opraHouabl.
OnnomemOpanubie opranous! kietku: JI1C, annapar I'onbaku, mu3zocomsl. [loyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHIPUH, Iu1acTubl. [Iporcxoxienne MUTOXOHApUN U TuiacTua. Buiel
wiactua. HememMOpaHHbIE OpraHOU bl KJIIETKU: pUOOCOMBI, KII€TOUHBIN LIEHTp, IEHTPHOIIH,
pPECHUUKH, KIyTUKU. DyHKIIMN OpraHouA0B KIIETKU. BrirtoueHusl.

Snpo — perynsaTopHslii HeHTp kiieTku. CTpoeHue sapa: saepHast 000JI04Ka, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tpancnopt BelIecTB B KIIETKE.

JeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneiinen, P. Bupxos, . Yorcon, ®. Kpuk,
M. Vunkunce, P. ®@panxnun, K.M. bap.

Huarpammsl: «Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B HEXXUBOW nipupojie», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU IIPUPOLIEH.

Tabmuis! u cxemsl: «llepuoanueckas Tabina XUMUYECKUX 3JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbI
BOJIbI», «buocunTes 6enkay, «CTpoeHne MoJeKyibl 6enkay, «CtpoeHue GepMeHTay,
«Hyxneunosslie kucnotel. JTHK», «Ctpoenune monexkynsl AT®», «CTpoeHHe 3yKapuOTHYECKON
KIETKW», «CTpOEHUE )KUBOTHOM KIIETKW», «CTpOEHUE pacTUTENIBHOMN KIeTKn», «CTpoeHne
MIPOKApUOTUYECKOM KIIeTKH», «CTpoeHue Aapa KIETKW», «YTIeBOAbIY, «JIunuab.
OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyJOBaHUE JUIsl TPOBEACHUS HAOII0I€HUH, n3MepeHuii,
SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.
JIaGopaTopHble U MpaKTHYECKUe paboThI:

JlaGoparopHas padota Ne 1. «M3yueHune kaTaTuTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMepe
aMMJIa3bl WM KaTauasbl)».

JlabopaTtopHas pabota Ne 2. «/3ydeHue cTpoeHus KJIETOK paCTEHUH, )KUBOTHBIX U OAKTEPHI O
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENApaTax U X ONMUCAHUEY.

Tema 4. XKuzHeneaTeaIbHOCTb KIETKH.

OOMeH BelecTB, WM METa00IM3M. ACCUMUIIAIMA (TNTACTUYECKH 0OMEH) U TUCCUMMIISLIHS
(3HepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca MeTabonu3ma. Poib 3akoHOB
COXpaHEHHMs BEIIECTB M SHEPTHH B TOHUMAHUU METa00I13Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poiab pepMeHTOB B 0OMEHE BELIECTB U
IIPEBPALLIEHUH SHEPTUU B KIIETKE.

®orocunres. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakuuu dporocunTesa. DpGeKTUBHOCTh
¢dorocunTesa. 3HaueHne GOTOCUHTE3a IS )KU3HU Ha 3emiie. BiusHue ycrnoBuii cpeapl Ha
(OTOCHHTE3 M CITOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.
XeMocuHTe3. XeMOCHHTE3UpYoLie OakTepuu. 3HaUeHHEe XeMOCHHTE3a /ISl )KU3HU Ha 3eMIIe.
OHepreTndyeckuii 0OMeH B KieTKe. Pacierienue BelecTs, BbICIEHHE U aKKyMYJIHPOBaHUE



SHEPTUH B KJIETKE. DTallbl JHEPreTu4eckoro oomena. [ mukonus. bpoxkenue u ero BUAbL.
Kucnoponnoe okucnenue, nwin kierounoe Japixanue. OkucnuTtenbHoe GpochopriinpoBaHue.

O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peakiiun marpuunoro cunresa. ['enernueckast uapopmanus u JJHK. Peanu3zanus renetndeckoi
uHpOpMaNnU B KJIeTKe. | eHeTHYeckuii Ko U ero CBOWCTBA. TpaHCKPHIILINS — MATPUYHBIH CHHTE3
PHK. Tpancnsauus — 6uocunaTe3 Oenka. Itansl Tpancisaiui. KogupoBanue aMiuHOKUCIOT. Poutb
pubocom B OuocuHTE3E OenKa.

Hexnerounsie popmsbl sxu3nu — Bupycel. Micropust otkpeitust Bupycos (J1.W. BanoBckuif).
OcCoOEHHOCTH CTPOCHUS U KU3HEHHBIN UK BUPYCOB. bakrepuodaru. bonesnn pacrenwuid,
YKUBOTHBIX U YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummynoaedumura yenoseka (BUY) —
B0o30yautens CIINla. OOpaTHast TpaHCKpHUIIIMS, peBepTa3a u uHTerpasa. [Ipodunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUM.

JeMoHcTpanmu:

[Toptpetsr: H.K. Konsnos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabmuiet u cxeMmbl: «Tumnsl muTanwsy, «MeTtadbonu3zmy, «MUATOXOHAPHUS», « DHEPTETHICCKHIMA
obMen», «Xmopormiacty», «Dotocuntes», «Ctpoenue JJTHK», «Ctpoenue u GpyHKINOHUpOBAHUE
rera», «Cunres Oenkay, «['eHeTHnueckuii kKoay, «Bupyce», «bakrepuodarny», «CtpoeHue u
»u3HeHHbI uka Bupyca CIIN/{a, 6aktepuodaray, «Pemmmkanus JHK».

O6opynoBanue: Moaenu-amminkanuu «Y qsoeane JJHK u Tpanckpunimsy, «bruocunTes 6emkay,
«CTpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PasMHOKEHME U MHAUBUAYAIbHOE Pa3BUTHUE OPTraHU3MOB.

KrneTounslii 1uk, Wiu >KU3HEHHBIN UK KieTku. MaTepdasza u mutos. IIpouecchl, mporekaromine
B uHTepdaze. Perumkanus — peakuus marpuanoro cuare3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIM HabOp — KapruOTHUI. JIMIIIOUAHBIN U TaIUIONIHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{uTonorndyeckiue OCHOBBI Pa3MHOKEHUS U MHANBUYATLHOTO PA3BUTHSI OPTaHU3MOB.
Henenne knetku — muto3. Ctaguu muto3a. [Iporecchl, mpoucxoasiue Ha pa3HbIX CTAIUsIX MUTO3a.
buonornueckuii cMbICII MUTO3A.

[Tporpammupyemasi TuGeib KJIETKH — aromnTo3.

@DopMBbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U mojioBoe. Bubl 6ecmonoro pa3sMHOKEHUS:
JieJIeHUe Ha/IBOE, TOYKOBAaHUE OJHO U MHOTOKJIETOUHBIX, CIIOPOOOpAa30BaHUE, BETETATUBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAUEHUE JIJIs1 CEIEKIINH.
[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiioz. Craguu meiio3a. [Iponeccsl, mpoucxogsauiye Ha cTaauax Meno3a. [loBegenue xpomocoMm B
Mmeno3se. Kpoccunrosep. bronornueckuii CMbICT M 3HaYEHUE MEN03a.

I"amerorenes — mporiecc 06pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10I0BBIE XKene3b:
CEMEHHUKH U SUIHUKA. OOpa3oBaHUE U Pa3BUTHE TTOJIOBBIX KJIETOK — raMeT (CIepMaTo30Hu/I,
SMIIEKIIETKA) — criepMaTorenes u ooreHe3. OCOOEHHOCTH CTPOCHHMSI SIMIIEKIIETOK M CIIEPMATO30UI0B.
OmnonorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOpPHOHATBHOE Pa3BUTHE (AMOpHOTEHE3). DTarbl
AMOPHOHAILHOTO Pa3BUTHS Y TTIO3BOHOYHBIX )KMBOTHBIX: APOOJICHHUE, TACTPYIISAIUS, OpTaHOTEHE3.
[TocTaomOproHanbpHOE pa3BUTHE. TUIBI TOCTAIMOPUOHAILHOTO PAa3BUTHS: MPSMOE, HEMPSIMOE
(mmunHOYHOE). BusiHue cpebl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH
BpPOXJIEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaANuuU
pa3BUTHSL.

JeMoHcTpanuu:

Tabmuie! u cxeMbl: «@OpMBI Pa3MHOKEHUSI OPTaHU3MOBY, «J[BOMHOE OIJIOJJOTBOPEHUE Y
IIBETKOBBIX pacTeHUi», «BereraTnBHOE pa3MHOKEHUE pacTeHUI, «JlemeHne KIIeTKu OaKTepuiiy,
«CTpOeHHeE MOJOBBIX KIETOK», «CTpoeHue XpoMOCOMbI», «KiteTounblii UKD, «Pemmukanus
JHK», «Muto3», «Meito3», «IIpsmoe u Henpsmoe pazBuTue», «I'aMeTorene3 y MIeKONUTaoMuX 1



yenoBeka», «OCHOBHBIE CTaJIM OHTOT'CHE3a.

O6opynoBaHue: MUKPOCKOI, MUKponpemnaparsl «CrepMaTo30U bl MICKOIMUTAIOIIET O,
«Slinexerka MIEKONMUTAIIEro», «KapuokuHes B KIIETKax KOpeUka Jiyka», MarHuTHasi MOJIEIb-
anmukanus «Jlenenne kinetkn», moaens JJHK, moxens Meradaznoit XpoMoCOMEI.

JIaGopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

JlaboparopHas padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIpenapaTax.

JlaboparopHas padota Ne 4. «M3y4yeHne cTpoeHus: MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacneaCTBEHHOCTh M N3BMEHUHUBOCTh OPraHU3MOB.

[Ipeamer u 3agaun reneTuku. Mictopust pa3Butusi reHeTUKHU. Posib HUTONOrHMY ¥ SMOPHOJIOTUH B
CTaHOBJICHUH I'eHETHKHU. BKiaa poccuiickux U 3apyOeHbIX YUEHBIX B pa3BUTHE FeHETUKU. MeToIbI
TE€HETUKH (THOPUI0JIOTHUECKHUH, ITATOTEHETUYECKUM, MOJICKYJIAPHO-TeHeTHUYeCKui ). OCHOBHBIE
TreHEeTUYEeCKUE MOHATUS. | 'eHeThuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.
3aKOHOMEPHOCTH HaCIIeI0BaHMsI IPH3HAKOB, yCTaHOBJIEHHBIE I'. Menaenem. MoHOrnbpuanoe
CKpelllMBaHue. 3aKOH eAMHO00pa3us rHOpuI0B epBoro nokoneHus. [IpaBuiao JOMUHUPOBAHUS.
3aKoH pacieryieHus MpU3HaKoB. [ umnore3a ynctotsl rameT. [1oaHOE 1 HEOTHOE TOMUHUPOBAHUE.
JlurubpuaHoe ckperuBanue. 3aKOH He3aBUCUMOI'O HaclleJJOBaHUsI MPU3HAKOB. [[uToreHernueckue
OCHOBBI JUTHOPUTHOTO CKpEIIMBaHUA. AHATU3UPYIOIee CKpenuBanue. Mcnonbp3oBanue
AHAJIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONpeIeIeHHsI TEHOTUIIA OCOOH.

CuerieHHOE HaclieZjoBaHue Tpu3HakoB. Pabora T. MopraHa 1o CIEIUICHHOMY HACJIeIOBAaHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTHYeCKue KapThl.

I'enetuka nona. XpoMoCOMHOE onpeieieHue 110J1a. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U TE€TEPOraMeTHbIE OpraHu3Mbl. HacieroBanmue npu3HaKkoB, CHEMIEHHBIX C TTOJIOM.
N3MeHunBOCTh. BBl H3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAs. Posib cpenbl B
HEHACJIeJICTBEHHOW N3MEHYMBOCTH. XapaKTepUCTUKA MOIU(DUKAIIMOHHON N3MEHUYUBOCTH.
BaprannonHssli psa u BapuannoHHas kpusas. Hopma peakunu nprusHaka. KoandyecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U X HOopMa peakuuu. CBoicTBa MOAN(PUKAIIMOHHON U3MEHYHBOCTH.
HacneacTBenHnas, ninu reHOTUNIMYECKAs], U”3MEHYUBOCTh. KOMOMHATHBHAS H3MEHUYMBOCTh. Meio3 u
MIOJIOBOM MpoIIecC — OCHOBa KOMOMHATUBHON M3MEHYHBOCTU. MyTaIlMOHHAsS U3MEHYUBOCTb.
Knaccudukanus Myrauuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. HacToTa M MPUYMHBI MyTalUH.
Myrtarenssie ¢pakTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIECTBEHHOW N3MEHUNBOCTH

H.N. BaBunosa.

BuesaepHast HaCIe€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOAbI TEHETUKH YEJIOBEKA:
TeHEeaTOTHYEeCK, OTM3HEIIOBHIN, IUTOT€HETUIECKHII, OMOXUMHYECKHA, MOJIEKYIISIPHO-
reHeTndeckuii. COBpeMEHHOE OTpeieJIeHNEe TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUITUPOBaHUE, B TOM uuncie ¢ momotpio [11[P-ananu3a. HacnencTBeHHbie 3a00eBaHus
YeJIOBEKa: TeHHBIC 00JIe3HHU, O0JIE3HU C HACIIEACTBEHHOM MPEapacioioKeHHOCThIO, XPOMOCOMHBIE
6omne3nu. CoMaTnyeckue u reHepaTuBHbIe MyTariui. CTBOJIOBBIE KIETKHU. [[pUHITUTIBI 3I0pPOBOTO
o0Opa3a KW3HH, TUarHOCTHKU, TPO(PHIIAKTUKY 1 JICUCHHS TeHETUYECKHX OoJie3Heil. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHUE MEIULIMHCKOM T€HETUKH B MIPEIOTBPAILICHUH U
JIEYCHU U TeHETHYECKUX 3a00JI€BaHNI YETOBEKa.

JleMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepuxos, H.B. Tumodeen-PecoBckuii,
H.M. BaBunos.

Tabmuis! u cxeMbl: «MOHOTHOPHIHOE CKPELTUBAHUE U €0 IUTOTEHETHYECKass OCHOBaY, «3aKOH
paCIeTJICHHsI U €T0 IIUTOTCHETHYECKasi OCHOBaY», «3aKOH YHCTOTHI TaMeTy, «luruopuaHoe
CKpelrBaHuey, «LluTosornueckre OCHOBBI TUTHOPUAHOTO CKpPEIIUBaHU», «Meito3»,



«B3auMoelcTBrE alJIENbHBIX T€HOBY, «I €HETHUUECKNE KapThl pACTEHUH, dKUBOTHBIX U YEIOBEKA,
«I"eneTuka nouay, «3aKOHOMEPHOCTH HACJIEI0OBAHHUSI, CLIETNIEHHOIO € TOJIOM», «KaproTursl
YeNIOBEKa U JKUBOTHBIX», «BUIbI H3MEHUHBOCTH Y, «MoaupUKaIMOHHAS] ©3MECHUYUBOCTHY,
«HacnenoBanue pesyc-pakropay», «'eHeTuka rpynn KpoBu», «MyTallioHHas K3MEHYHUBOCTD.
O6opynoBanue: MoAeTU-anIuInKanuu «MOHOTHOpUIHOE CKpelrBanuey, «HemomHoe
JOMUHUpPOBaHUEY, «/{urubpuaHoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKOIT U
MuKpomnpenapar «/[pozodunay (Hopma, myTaruu GopMbl KPBLUTEEB U OKPACKH Tena), Tepdbapuit
«I"opox moceBHON.

JIaGopaTopHbIe U paKTUIECKue paboTHI:

JlaboparopHas padota Ne 5. «M3y4yeHue pe3yibTaToB MOHOTUOPUIHOTO U JUTUOPUTHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax.

Jlaboparophas pabota Ne 6. «M3ydeHre MoaHPUKAITMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHast pabota Ne 7. «AHanu3 MyTanuil y Apo30Qpuiibl Ha TOTOBBIX MUKpOIIpEnapaTax».
[IpaxTuueckas padora Ne 2. «CocraBiieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cenekuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOIECC. 3apoKICHUE CeNeKInH 1 tomectukanus. Yuenue H.W. BaBunosa
0 LIEHTPAX MPOUCXOXKIECHUS U MHOT000pa3us KyIbTYPHBIX pacTeHHil. L{eHTpbl mpoucxoxaeHus
JOMAIIHUX KXKUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHbIE METO/IbI CeNleKIIMU. MaccoBbIi 1 UHIUBUAYATbHBINA OTOOPHI B CENEKIINN PACTCHHUH U
KUBOTHBIX. OlLIEeHKA dKCTEphepa. bIM3KopoICTBEHHOE CKpelMBaHue — MHOpUAUHT. YncTas TuHUS.
CkpeuiBaHue YuCThIX JTMHUHN. ['eTepo3uc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE —
aytOpuaunr. Otnanéunas rubpuauzanus u e€ ycrnexu. VICKyCcCTBEHHBIN MyTareHes u 1mojyueHue
MOJIUIIOUJOB. JJOCTHKEHUS CENEKIIMN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.
buotexHonorus kak orpacib Mpou3BoACTBa. [ eHHas WHXKEHEpUs. DTarlbl CO3aHus
pexomoOunantHoi JIHK u Tpancrennsix oprannsmos. Kiierounas unxenepus. Kinerounoie
KYJIbTYpbl. MUKPOKJIOHAJILHOE pa3MHOKEeHUE pacTeHnid. KiloHnpoBaHue BbICOKOPOAYKTUBHBIX
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U 3THYecKue nmpoodiemsl. MO —
TeHETUYECKU MOJU(UIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpersr: H.W. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.

Tabnuib! U cxembl: kKapTa «L[eHTpBI MPOUCXOKACHHUS U MHOTOOOpa3Usl KyJbTYPHBIX PAaCTCHUIN,
«[Topoap! JOMaITHUX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHHit», «OTaanéHHas rudpuau3anus»,
«Pabotrl akagemuka M.®. MBanosay, «llomumnonaus», «O0beKTh OMOTEXHOJIOTHNY, «KIlIeTouHEIe
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TII0JI0B M KOPHETUIOOB TUKUX (POPM M KYJTbTYPHBIX COPTOB PACTCHUH,
repOapuii «CenbCKOX03IHCTBEHHBIC PACTEHUS.

JlaGopaTopHbIe U PAKTUIECKHE PAOOTHI:

Dkckypcust «OCHOBHBIE METOJIBI U JOCTUKEHHUS CEJICKIIUU PACTEHUI 1 )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TFIEMEHHYIO (hepMy, COPTOUCTIHITATEIBHBIN YIaCTOK, B TETIJIUNYHOE
X03SIICTBO, JTA0OPATOPHUIO arpOYHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».

Conepxanne o0yuenus B 11 kacce.

1 yac B Henento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs

Tema 1. DBorOnIMOHHAsT OMOIOTH.

[IpeanochuIKY BO3SHUKHOBEHHUS SBOJIOIIMOHHON TEOPUU. DBOJIOLIMOHHAS TEOPHUS U €€ MECTO B
Oounosorun. BriistHrE SBOTIONMOHHON TEOPUN HA Pa3BUTHE OWOJIOTHH M IPYTUX HAYK.
CugerenbcTBa 3BoJOLMH. [[aieoHTOIOrMUECKHE: TTOCIE0BATENBHOCTD MOSBICHUS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONUCH, ITepexoaHble popMmbl. bruoreorpaduueckue: cXoAcTBO U pazinyue
¢bayH 1 pIop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJCTBA U Pa3Inyurs SMOPUOHOB Pa3HbIX BUAOB TO3BOHOYHBIX.



CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE, PYAUMEHTAPHBIE OPTaHbl,
aTaBU3Mbl. MOJIEKYIISIpHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTabOIMUECKUX IyTEN Y BCEX OPraHU3MOB.

OposmonnonHas Teopust Y. apsuna. [Ipeanochuiku BOSHUKHOBEHHS AapBUHU3MA. [[BroKylne
CHJIBI HBOJIIOIIMH BUJIOB 110 J[apBUHY (M30BITOUHOE Pa3MHOKEHHUE MTPH OTPAHUYECHHOCTH PECYPCOB,
HeomnpeAenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBINH 0TOOD).
Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0OCHOBHbIE MOJIOKEHUS.

MukposBontonus. [lonynaums kak eIMHALIA BUIA U SBOJIIOLUU.

JIBrokyme cuibl ((haKTOPhI) SBOIONMY BUAOB B IPUPOAE. MyTallMOHHBIN TPOIIECC U
KOMOHMHaTUBHAsI U3MEHUYMBOCTH. [lomynsiinoHHble BOJIHBI U Apeiid renoB. M3onauus u Mmurpamnus.
EcrecTBeHHBII 0TOOp — HANpaBISIOMUIN (akTop IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat sBotonuu. [Ipumeps! nmpucnocoOnenuii y
OpraHu3MoB. ApoMOp(O3bI M UAHO0ATATI TAIHH.

Bun u BunoobpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA00Opa30BaHus: Teorpadudeckoe,
9KOJIOTMYECKOE.

MaxkposBomrorusi. Dopmel 3BoroIUN: GuIeTHYecKas, IMBEpreHTHas, KOHBEpreHTHAs,
napaenbHas. HeoOpaTuMocTh 3BOTIOIHN.

[IpoucxoxaeHue oT HeCclIeHUATM3UPOBAHHBIX NpeaKkoB. [Iporpeccupyromas cnenuan3anus.
AnanTuBHas paauanus.

JlemoHcTpauu:

[Toprpersi: K. JIunneit, JK.b. Jlamapk, Y. apsun, B.O. KoBanesckuii, K.M. bap, O. I'ekkens,

®. Mrwouep, A.H. Cesep1ios.

TaOnuis! u cxeMsbl: «Pa3BUTHE OPraHMYECKOI0 MUpPA Ha 3eMJie», «3apoAbIIIN T03BOHOYHbBIX
KHUBOTHBIX», «ApXeonTepuKcy, «Popmbl O0pEOBI 3a cyllecTBOBaHUEY, «EcTecTBeHHBII 0TOOPY,
«MHoroo0pasue copToB pacteHuit», «MHoroodpasue nopoJ KUBOTHBIX», «[lomynsauuny,
«MyTanoHHas U3MEHYUBOCTHY», «ApoMopdo3b1», «Manoanantanumny, «O0mas 1erenepamnus»,
«JIBMKyIue cuibl 3BoMIOIMNY, «KapTta-cxema mapuipyrta nyremectsus Y. lapsunay», «boprba 3a
cyuiecTBoBaHue», «lIpucrnoco0iaeHHOCTs Oprann3MoBy, «I'eorpaduyeckoe BU1000pa3oBaHKE»,
«DKOJIOTMYECKOE BUA000PA30BAHUEY.

O6opynoBaHMe: KOJUIEKIHSI HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKPAacKH, HA0Op TUIOJI0OB U CEMSH,
Kosekust «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUH Y dKUBOTHBIX», MOjielb «OCHOBHBIE
HaIpaBJIEHUs HBOJIIOLUNY», 00bEMHAs MoJienb «CTpOeHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .
buoreorpaduyeckas kapta Mupa, Kouiekuus «PopMbl COXPaHHOCTH UCKOTIAEMbIX KHUBOTHBIX U
pacteHuii», moens anmukamnus «llepekpéct xpomocom», BiaxkHble npenapatsl «Pa3zButue
HAacekoMoroy, «Pa3BuTHe JArymkny», MUkponpenapat «Jpozodpuna» (Hopma, MyTanuu Gpopmsl
KPBUTHEB U OKPACKHU TEJa).

JIaGopaTopHble U MpaKTHYECKUEe paboThI:

JlabopaTtopHas pabota Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OJIOTHIECKOMY KPUTEPHIOY.
JIaGoparophas padota Ne 2. «Onucanue npucrnocobJIeHHOCTH OpraHu3Ma U €€ OTHOCUTENLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBEHHME U pa3BUTHE )KU3HU HA 3eMJIE.

JloHayuHBbI€ MPEACTABICHUS O 3apOKICHUH KU3HU. Hay4yHble THIIOTe3bl BOSHUKHOBEHHMS )KU3HU Ha
3emsie: abHoreHes3 u MmaHcnepMusi. XuMU4ecKast 3BOTIONHs. AOUOTeHHBIN CUHTE3 OPraHMYECKUX
BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUECKOH 3BOJIOLUY.
HauanbHble sTansl Ouonoruueckoit sBomtonun. ['unoreza PHK-mupa. ®opmupoanne MmeOGpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NMPOTOKJIETKH. [IepBbie KileTkH 1 ux sBosonus. PopMupoBaHue
OCHOBHBIX I'PYIII XUBBIX OPIraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o spam u niepuogaM. Katapxeit. Apxeiickasi U mpoTEpO30iCKas HPbI.
[Taneo3soiickas 3pa u e€ mepuoIbl: KEMOPUNCKUN, OPTOBUKCKUH, CUITYPHICKUH, T€BOHCKUM,
KaMEHHOYTOJIbHBIH, IEPMCKHH.



Me3so30iicKkas 3pa u €€ IepuoIbl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIH.
XapakTepHucTrKa KJIMMaTa U reoJoOrn4eckuX mpoueccoB. OCHOBHBIE ATAIlbl 3BOJIOLNN
PacCTUTETHLHOTO U KUBOTHOTO MHUpa. ApoMop( 03kl y pacTeHHi U )KUBOTHBIX. [losiBIeHue, pacuBeT U
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpakeHHue 3BOTOUUA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpPraHHU3MOB.

OBOJIIOLIMS YeJI0OBEKa. AHTPOIOJIOTHS Kak Hayka. PazButue npeactaBieHuil 0 NPOUCXOKICHUN
yenoBeka. MeToabl u3ydeHus antponoreHe3a. CXoACcTBa U pa3inyns 4eJI0BEKA U )KUBOTHBIX.
CucremMaT4ecKoe MOJ0KEHHUE YEIOBEKa.

JBrxyue cuibl ((hakTopsl) anTponorenesa. HacnepcTBeHHast ©3MEHYMBOCTD U €CTECTBEHHBIH
ot0op. OO1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.
OcHOBHbIE CTaIUU ¥ BETBH 3BOJIIOLUH YEIOBEKA: aBCTPAIONUTEKH, HesoBek ymenslii, YenoBek
npsMoxo i, YenoBek HeaHaepTaibckuil, Yenosek pazymusbiil. Haxoaku nckomnaembix
OCTaTKOB, BPEMsI CYIIECTBOBAHHS, 00JIACTh PAaCIIPOCTPAHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3
KU3HU, OPYIUS.

UYenoeueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICOUAHAs (eBpa3uiickas), Herpo-
aBCTpajouHas (IKBaTOpHallbHAs), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHcKas). YepTsl
MIPUCIIOCOOJICHHOCTH TPEACTABUTENCH YeTOBEUECKUX Pac K YCIOBUSM CYIIECTBOBaHUA. EMUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JeMoHcTpanuu:

[Hoptpetsr: @. Penn, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabnuis! u cxeMsl: «Bo3HukHOBeHHE CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHMYECKOro MUpPay,
«PacTtutenbHas kieTka», «KuBotHas kieTka», «[Ipokapuotndeckas kietkay, «CoBpeMeHHas
CHCTEMa OpraHUYeCcKOoro Mupa», «CpaBHEeHHE aHATOMUYECKHUX YEPT CTPOCHUSI YEJIOBEKA U
YeJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HaXOAO0K MPEIKOB
COBPEMEHHOTI0 YeJIoBeKay, «JlpeBHelnmue moan», «/Ipesrue moan», «IlepBbie cOBpeMEHHbIE
Tou», «YenoBedyecKkue pachly».

Ob6opynoBanue: myssiku «lIpoucxoxaenne yenoBeka» (OIOCTbI aBCTpaJIONUTEKa, MUTEKaHTPOIa,
HeaH/epTayiblia, KPOMAaHbOHIIA), CIETIKH WU U300pa’keHUsI KAMEHHBIX OpyIUi IEpPBOOBITHOTO
4eJioBeKa (KaMHHU-4OIIepsl, pyouia, ckpebiia), reoXpoHoIorn4yeckas Tabiauia, KOJUIeKIns
«DOpMBbI COXpPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JIaGopaTopHble U MpaKTHYECKUe paboThI:

[IpaxTuueckas padora Ne 1. «/3ydeHne uckonaeMbIX OCTaTKOB PaCTEHUH U )KMBOTHBIX B
KOJUIEKLIHASAX».

DKcKypcus «IBOJIOLNS OPraHMYeCKOro Mupa Ha 3emJie (B €CTeCTBEHHO-HAYUHBIN WIIH
KpaeBequeCKU My3eil).

Tema 3. OpranusMel U OKpY’Karolas cpena.

DKoJ0rus Kak HayKa. 3aJauy ¥ pa3enbl SKOJOTUU. MeTobl 3KOJIOTHYECKUX UCCIIEJOBAHHM.
DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHNUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIITHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHas.
Oxonornueckue daktopsl. Kiaccudukanms sxomornuecknx GpaxkTopoB: aOMOTHIECKHUE,
OMOTHYECKHE U aHTPOIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.
AOGuoTtndeckue (HakTophl: CBET, TEMIEPATypa, BIAKHOCTh. DoTonepuoansm. [Ipucnocobienns
OpPraHU3MOB K JIeHCTBHIO aOHOTHYECKHX (haKTOPOB. brojgornueckue puTMsl.

buotnueckue paxTopsl. Buasl 6MOTHYECKUX B3aMMOECHCTBHI: KOHKYPEHIIMSI, XUIIIHUYECTBO,
cumOuo3 u ero Gopmsl. [Tapazutusm, koonepanus, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHMUECTBO). AMEHCAIHN3M, HEHTpaIn3M. 3HaUeHNe OMOTHYECKUX B3aUMOJCHCTBUN JTst
CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XAPAKTEPUCTUKH NOMYISIuU. OCHOBHBIE MOKA3aTEIN MOIYJISIUN: YUCICHHOCTbD,



IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIHs. JIMHaMUKa YUCIIEHHOCTH MOIYJISLUN
U €€ peryJsius.

JleMoHcTpanuu:

[Toptpetsr: A. I'ym6oasat, K.®. Pynbe, O. ['ekkensp.

Tabmuuer u cxemsl: kaprta «IIpupoausie 30 3emin», «Cpeasl 00UTaHNS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomynsaunny», «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH MOMYJISIIMU
uHpy30pun-Tyenbkn», «lIumespie nenmny.

JIaGopartopHble U MIPaKTUUYECKHE PabOThI:

Jlaboparophast pabota Ne 3. «Mopdonorunueckrne 0COOCHHOCTH paCTEHUH U3 Pa3HBIX MECT
oOUTaHUS.

JIaGoparopnas padota Ne 4. «BnusHue cBeta Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.
[Ipaktuueckas pabora Ne 5. «Iloacyér MIOTHOCTH MOMYIISIIIUI Pa3HBIX BUOB PACTCHUID.

Tema 4. CoobmiecTBa ¥ 9KOJIOTHYECKHE CUCTEMBI.

Coo0riecTBo opranu3mMoB — 6uoreHo3. CTpyKTyphl OMOLIeH03a: BUIOBAsI, TPOCTPAHCTBEHHAS,
Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

DKkojoruveckue cucteMsl (3xocucteMsl). [lonarue 00 sxocrcTeMe U OUOTeoIIeHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: TIPOTyLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI.
KpyroBopot BelecTB 1 MOTOK HEPTUU B sKocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU
skocuctemsl. [lumeBrie nenu u cetn. OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI: OMOMacca, TPOTYKIIHSL.
DKOJOTHYECKHe MUPaMUIbL: MPOAYKIIUHU, YUCICHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTB, cCaMoperyJsnus, pazsutue. Cykieccusl.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMa XBOMHOTO MU
IIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3KkocucTeMbl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopasznoobpasue kak ¢paktop yctoiunBocTH s3kocucteM. CoxpaHeHne OMOJIOTHYECKOT0
pa3Ho0Opa3us Ha 3eMiie.

VYuenue B.U. Bepuanckoro o 6mocdepe. ['panuiipi, cocta u ctpykTypa 6uochepst. Kusoe
BeiecTBO U ero GyHkuu. OcobeHHoCcTH 6rocdepsl Kak rio0anbHOM FKOcHCTeMBI. JIMHaMu4ecKkoe
paBHOBecHe 1 oOpaTHasi CBsI3b B Ouocdepe.

KpyroBopoTsI BeniecTB 1 OMOreoOXMMHUECKUE LIUKIIBI 3JIEMEHTOB (YIJIepoAa, a30Ta). 30HAJIbHOCTh
onocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoeuecTBo B 6rocdepe 3emnn. AHTpOnOreHHble n3MeHeHus B 6nocdepe. ['odanbHbIe
9KOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHME NPUPO/IBI U YenoBedecTBa. CoxpaHeHne OMOpa3HO00pas3ns Kak OCHOBA
ycroitunBoctr 6nocdepsl. OcHOBa PallMOHATIHLHOTO YIPABJICHUS IPUPOIHBIMHA PECYPCAMH U UX
ucnosib3oBanue. JlocTikeHst GMOJIOTHU U OXpaHa IPUPO/IBL.

JeMoHcTpanuu:

[Hoptpetsr: A JI. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabmuis! u cxemsl: «Ilumessle nenu», «buoneHos: cocras u crpykrypay, «IIpupoaHsie
cooOmiectBay, «Llenn nutanus», «JKonorudeckas nupamuaay, «buocdepa u yenonex»,
«3IKocUCTEMA MIUPOKOJIUCTBEHHOTO JIecay, « IKOCHCTEMAa XBOMHOTO Jiecay, «bruoneHo3 BogoémMay,
«Arpouenos», «IIpuMepHbIe aHTPONOTeHHbIE BO3ACHCTBUS Ha IPUPOAY», «BaxkHelie nCTOYHUKH
3arpsi3HEHUS BO3/lyXa M TPYHTOBBIX BO/I», «[louBa — BayKHEHIIasi COCTABISIONIAst OHOC(ephI»,
«®DakTopsl aerpaganuu nousy, «I[lapaukoBsiii 3hdexT», «PaKkTopbl paAHOAKTUBHOTO 3arPSI3HEHHS
ounocdepni», «O6mIas crpykrypa ouochepsi», «PacnpoctpaneHnue »u3Hu B bnocheper,
«O30HOBBIH 3KpaH 6nochepsl», «Kpyrosopor yriepoaa B 6uochepe», «KpyroBopot a3oTa B
MIPUPOL».

Ob6opynoBanue: MoJenb-anmiInKanus « TunuuHbsie OUOIEeHO3b», Tepbapuii «PacTuTenbHbIe
coolmiecTBay, KoJuiekun «brorenosy, «Bpeaurenn BaXKHEUIIINX CEIbCKOX03HCTBEHHBIX



KYJIBTYpP», TepOapuul ¥ KOJUICKIIMH PACTCHHUI U )KUBOTHBIX, PUHAIICKAIINE K PA3HBIM
HKOJIOTMUYECKUM TpymnaM oaHoro Buaa, Kpacuas kuura Poccuiickoit ®denepanuu, nu3o0pakeHus
OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.

[Tnaaupyemblie pe3yabTaThl OCBOSHHS MPOTrpamMMbl 110 Onostoruu (06a30BbIi ypOBEHB) Ha YPOBHE
cpemHero o0Iero oopa3oBaHus.

Cormacao ®I'OC COO ycraHaBmMBarOTCS TPEOOBAHUS K pe3ysIbTaTaM OCBOCHHS 00YJarOIITMMUCS
IIporpamMM CpeHero o0Iero 00pa3oBaHus: INYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

B cTpykType TMYHOCTHBIX pe3yJbTaTOB OCBOEHUS IpeaMeTa «bHoaorusy BbIIEIECHbI CIEe1YIOIINe
COCTaBJISIONINE: OCO3HAHUE O0YYAOIIMMHUCS POCCUMCKON TPAXKIaHCKON HICHTUIHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEACIICHUIO, HAINYME MOTUBALUN K
00y4eHHIO OMOJIOTHH, IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUH TMYHOCTH Ha OCHOBE
KIIFOUEBBIX [IEHHOCTEH M UCTOPUYECKUX TPAJAULIUN pa3BUTHS OMOJIIOTMYECKOr0 3HAHHS, TOTOBHOCTD
U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIILHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IIPUCYILIUMHU CUCTEME OMOJIOTHYECKOT0 00pa30BaHus, HATUYUE
9KOJIOTMYECKOT0 IIPAaBOCO3HAHMSI, CIIOCOOHOCTU CTABUThH LIETH U CTPOUTH )KU3HEHHbIE TJIAHBI.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaAMeTa « bHoIorusy TOCTUraloTCs B €AMHCTBE YUeOHOU 1
BOCIIUTATEIbHON JEATENIbHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, IPUHSTHIMU B
o0IIecTBe MpaBWjIaMH 1 HOPMaMH TIOBEACHUS U CITIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHMS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUSL, PA3BUTHUS BHYTPEHHEH MMO3UIIMH JINYHOCTH, MATPUOTU3MA,
YBaXKEHMsI K 3aKOHY U IIPABOIOPSAJKY, YEJIOBEKY TPY/a U CTaplIeMy OKOJEHHUIO, B3aUMHOTO
yBa)KE€HHUS, OEPEKHOT0 OTHOIICHHSI K KyJIbTYPHOMY HACIEAUIO U TPAAUIIMIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepannu, Npupoe U OKPYKAIOIIEH cpere.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS YUeOHOT0 mpeaMeTa «buoorusy T0KHBI OTpaKaTh
TOTOBHOCTb U CLIOCOOHOCTH 00YyYaroIMXcsi PyKOBO/ICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEN
MO3UIMEN TNYHOCTH, CUCTEMON LIEHHOCTHBIX OpPUEHTAIUi, TO3UTUBHBIX BHYTPEHHUX YOEXKACHUH,
COOTBETCTBYIOLINX TPAAULIMOHHBIM EHHOCTSIM POCCUICKOT0 00IIECTBA, PACIIMPEHHUE )KU3HEHHOTO
OTIbITa U OMBITA JEATEILHOCTH B IPOLIECCE Pean3allii OCHOBHBIX HAaIIPaBJIE€HUI BOCIIUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaxIaHCKOTO BOCITUTAHHUSL:

c(hOpMHUPOBAHHOCTH TPAKJAHCKON MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;
TOTOBHOCTh K COBMECTHON TBOPYECKOM NEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX IPOEKTOB, PELIEHUH
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpeNesTh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOMN
KHU3HHU U OOBACHATH €€;

YMEHHE YUUTHIBATh B CBOMX JEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIt01eH
C pPa3HBIMU YOKIECHUSMHU, KyTbTYPHBIMU [IEHHOCTSAMHU U COLIUATHHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX, TO3HABATEIbHBIX
U MCCIIEeIOBATENbCKHX 33/1a4, YBOKUTEIbHOE OTHOLIICHHE K MHEHHIO ONITOHEHTOB ITPH 00CYXACHUU
CIIOPHBIX BONIPOCOB OMOJOTMYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPakKIaHCKON UICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K CBOEMY
Hapo/y, YyBCTBa OTBETCTBEHHOCTH nepea PoanHo, ropaocTu 3a cBoil Kpai, cBoro Poauny, cBoOM
SI3bIK U KYJBTYPY, MPOILIOE U HACTOSIIEe MHOTOHALIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEANIO U NAMATHUKAM IPUPOABI, JOCTHKEHUSIM



Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCUHCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHH,
MMOHMMAHKE 3HAYEHUS OMOJIOTUH B TTO3HAHUY 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 O0IIIeCTBa;

uzeliHas yoexx1€HHOCTh, TOTOBHOCTH K CIyeHHI0 OTeUeCcTBY | €ro 3alluTe, OTBETCTBEHHOCTD 3a
ero cynp0y;

3) lyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSL:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO HAPO/Ia;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJIa B MOCTPOECHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POAMTENSIM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS [IEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C TPATUIMSIMU Hapo10B Poccuu;

4) 3CTETUYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUYAs 3CTCTUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHKUE YMOIIUOHAIBHOTO BO3ICHCTBUS )KUBOK MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTB K CAMOBBIP)KEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHE TTPOSIBIISITH KAUeCTBa
TBOPYECKOH JINYHOCTH;

5) ¢pu3nveckoro BOCIHUTAHUS:

MOHUMaHKE U pealin3alus 3JJ0pOBOro U 0e30macHOro oopasa KU3HU (3I0pPOBOE MUTAHKE,
COOJTFOICHHE TUTUEHUYECKUX MTPABIII U HOPM, COQTAHCUPOBAHHBIN PEXKUM 3aHATHH U OT/IBIXA,
peryisipHasi pu3nvecKas akTHBHOCTh ), OEPEIKHOTO, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIICHUS
K COOCTBEHHOMY (DPH3MUECKOMY U ICUXHUYECKOMY 3/I0POBBIO;

MMOHWMAaHKE EHHOCTH MPABUJI HHIAUBHIYaTHHOTO M KOJUIEKTHBHOTO 0€30IIaCHOTO MTOBEICHUS B
CUTYAIIUSX, YTPOXKAIOIIUX 30POBBIO U )KU3HHU JIIOJICH;

OCO3HaHWE TIOCTIC/ICTBHIA U HETIPUSATHE BPEIHBIX PUBBIYCK (YIIOTPEOJICHUS AJIKOTOJIsl, HAPKOTHKOB,
KypeHHs1);

6) TPyI0BOTO BOCITUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTbH K aKTUBHOM JIEATEIIEHOCTH TEXHOJIOTHYECKON M COIIMAIbHOMN HAIIPAaBICHHOCTH,
CMOCOOHOCTh MHUITUMPOBATH, INITAHKPOBATH M CAMOCTOSTEIIBHO BBITOJIHATH TAKYIO e TEILHOCTH;
MHTEPEC K Pa3InIHbIM chepaM mpodeccnoHaIbHON NeATeIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBII BBIOOp OyayIIei npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBL;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHU N BCEH KHU3HM,

7) 5KOJIOrHYECKOTO BOCIIUTAHHMS:

HKOJIOTHYECKH I1eJIec000pa3HOe OTHOIICHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHMS;

TTOBBIIICHUE YPOBHS YKOJIOTHUECKOHN KYJIbTYphI: MPUOOPETCHUE OIBITA INTAHUPOBAHUS TIOCTYITKOB H
OLICHKU MX BO3MOXXHBIX TIOCJICJICTBHIA JJIs1 OKPYKAIOIIEH CPE/IbI,

OCO3HAHHE TII00ATEHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PelIeHNUs;

CIOCOOHOCTH MCIOJIb30BATh IPUOOPETaEMbIC TIPU U3YUCHUN OUOJIOTHH 3HAHUS M YMEHUS TIPU
peleHnn mpooIIeM, CBA3aHHBIX C PAMOHAIBHBIM MTPUPOIOIONIE30BaHIEM (COOIIOICHHE TIPABUIT
MOBEJICHHSI B TPUPO/IC, HATPABJIICHHBIX Ha COXPAHCHUE PAaBHOBECHS B 9KOCUCTEMaX, OXPaHy BUJIOB,
IKOCUCTEM, OoCchepsl);

AKTUBHOE HETIPUSITUE JICHCTBHIA, TPUHOCAIINX BPE OKPYKAIOIICH PUPOJHOMN Cpesie, YMEHHE
MIPOTHO3UPOBATh HEOIATONPHUATHBIC YKOJIOTUIECKUE TTOCIIEACTBUS IPEAIPUHIMAECMBIX IEHCTBUNA U
Mpe0TBpaIIaTh uX;

HAJIMYHE PA3BUTOTO SKOJIOTUIECKOTO MBIIIICHHUS, SKOJIOTHYECKON KYIbTYPBI, OTIBITA JeSTeIbHOCTH



9KOJIOTMUYECKOI HAlpaBICHHOCTH, YMEHMS pyKOBOJCTBOBATHCSI MU B ITI03HABATEIILHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHOW ITPAKTHKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU
JESTEIbHOCTH SKOJIOIMYECKOI HAIpaBIEHHOCTH;

8) LEeHHOCTH HAYYHOTO TO3HAHMUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha IMAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHNUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMOJICHCTBUSI MEXK Y
JIIOJIbMU U TT03HAHUS MUPA;

IIOHMMaHMe crenudukyr OMOJIOTUHU KaK HayKH, OCO3HaHUE € poiu B POpMUPOBAHUU
panMoHaTBFHOTO HAYYHOTO MBIIUICHUS, CO3aHNUH IIEJIOCTHOTO PEACTABICHUS 00 OKPYXKAIOIIEM
MHpE KaK 0 €JMHCTBE NPUPO/Ibl, YEJIOBEKA U OOIIECTBA, B IO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEN
U peLIeHUH NMPo0JIeM COXpaHEHUS IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHOM LIMBUIM3ALMU: 00ECIIeYeHHsI HOBOT'O
YPOBHSI pa3BUTHS MEAHMIIMHBI, CO3IAaHHS IEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PeIaTh
pecypcHble Ipo0IeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA YT BBIX0/1a U3 TI100aIbHBIX
9KOJIOTMUYECKUX MPoOJIeM U 0OecrieueH s epexoa K yCTOWYMBOMY Pa3BUTHUIO, PALlMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HU;
3aWHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTMYECKIX 3HAHUN B IIEIISX MOBBIIMICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH KaK COCTaBHOM 4acTH ()yHKLMOHAIbHOM IpaMOTHOCTH
oOyuaromuxcsi, GopMupyeMoi TPy U3YICHUH OMOJIOTHH;

IIOHMMaHHE CYITHOCTH METOOB IIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTb
WCIIOJIH30BATH TOTyYaeMble 3HAHUS [T aHAIN3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEr0 MUpa U
MIPOUCXOJIAIIMX B HEM U3MEHEHUH, yMEHUE JielaTh 000CHOBAHHBIE 3aKIIIOYEHUSI HA OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIEJIBIO MTOJIyUYEHUs JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTBH CAMOCTOSATEIBHO UCIIOJIb30BAaTh OMOJIOIMUECKHE 3HAHUS [T PeLleHus IpooiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHE LIEHHOCTH HAY4YHOH JEATEeIbHOCTH, TOTOBHOCTh OCYILECTBIISThH POEKTHYIO U
HCCIIEIOBATENBCKYIO AESATENIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTMH B COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTSAMMU.

B nporuiecce noCTHXEHNS TMUYHOCTHBIX PE3YJIbTATOB OCBOCHUS 00Y4aIOIIUMHUCS TPOrPaMMBI 110
OMOJIOTMHU Ha YPOBHE CPEHEr0 00I1ero o0pa3oBaHus y 00yJaIOIIMXCsl COBEPIICHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, IPeIoiaratolinii c()OpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSHUE, BUIETh
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e€;
CaMOpPETYJIMPOBaHMsI, BKIIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

BHYTpPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTpEMIICHHE K IOCTHKEHUIO LIENH U YCIIEeXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHHUE JIECTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSTHUE IPYTUX, YUUTHIBATD
€ro MpH OCYIIECTBIEHUN KOMMYHUKAIIUHU, CIOCOOHOCTh K COUYBCTBHIO U COIIEPEKHBAHMUIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBAaTh OTHOLIEHUS C IPYTUMHU JIOAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHQIUKTHI.

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS Y4eOHOTO npeameTa «bruonorus» BKIOYa0T: 3HaYUMbIE
111 GOPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLINXCS MEXKIUCIUIIMHAPHBIE (MEXIIPEIMETHBIC)
o0I1IeHayYHbIEC TOHATHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAyYHOU KapTUHBI MUpa U CHEHU(PUKY
METOJI0B MIO3HAHMUSI, UCIIOJIB3YEMBIX B ECTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIUs, SIBJICHUE,
Ipolecc, CUCTEMa, Hay4HbIH (pakT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,



ucclieIoBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHX ), YHUBEPCAIbHbIE yueOHbIC
neicTBus (M03HABaTENIbHbIC, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), 00eCIIeUHBAIOIIHe
(dhopmupoBanne (HYHKIIMOHATLHOW IPAMOTHOCTH M COITUATBHON KOMITETEHITUU 00yYarOIIIXCs,
CHOCOOHOCTH 00YYaIOIINXCS UCIOJIB30BAaTh OCBOGHHBIE MEXKAUCHIUIIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHbIC YUeOHbIC ICHCTBUS B IO3HABATEIILHON 1
COLIMAJIbHOW MPAKTHKE.

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS TPOrPAMMBbI CPETHETO 001Iero 00pa30BaHUsl JOIKHBI
OTpaXkaTh:

OBnaneHne yHUBEPCAIBHBIMHI Y4eOHBIME TO3HABATEIIHHBIMU JICHCTBHSIMH:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

CaMOCTOSITENTLHO (POPMYITHPOBATH U aKTYaJIU3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
UCIOJIb30BaTh MIPU OCBOCHUHU 3HAHUUN MPUEMBI IOTHYECKOTO MBIIIJICHHs (aHAINM3a, CHHTE3a,
CpaBHEHWMsI, KiIaccu(pukaum, 0000IIeHNs ), PACKPBIBATH CMBICT OMOJIOTHYECKUX MTOHITHI
(BBLOENATH WX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHITUSIMH);
OTIPEIENIATH 1IeNTU IeATSIILHOCTH, 3a]aBast MapaMeTphbl U KPUTEPHH UX JOCTHKEHHSI, COOTHOCHTD
PE3yNbTAThI AEATEILHOCTH C TOCTABICHHBIMU LIEISIMH;

HCIOJIb30BaTh OMOJIOTHYECKHE MTOHATHS ISl O0BSICHEHUS (DAKTOB U SBJICHHI KUBOU MPUPOIBL;
CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbBIC, IelyKTUBHbBIC, 10 aHAJIOTUHU ), BBIABISATH
3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBACMBIX SBICHUSX, ((OPMYITHPOBATH BHIBOABI
3aKJIIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEIBHBIE CPEJCTBA ISl IPECTABICHHUS CYIIIECTBEHHBIX CBA3EH U
OTHOIICHUN B N3y4aeMbIX OMOJOTHYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUUN Pa3HOTO POJIa,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH pelieHHs MPoOIeMbl C YIETOM aHaM3a UMEIOIUXCS MaTEPUATTBHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBEI B JICITEIHHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB IIEIISIM, OIICHUBATh
PUCKHU TIOCTEACTBHIA NESTENbHOCTH;

KOOPJMHUPOBATH M BBITIOJIHATE PA0OTY B YCIOBHSX PEATbHOTO, BUPTYaTHHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

2) 6a30BbIe UCCIIEI0BATEIbCKHIE ACHCTBHUS:

BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENBCKON U TPOEKTHOM IEATEIIbHOCTH, HAaBBIKAMHA
paspelieHus npodiem, o6agaTk CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY MIOUCKY
METOIOB PEIICHNUS PAKTUIECKUX 3a/1a4, IPUMEHEHUIO PA3IMIHBIX METO/IOB ITO3HAHHMS,
WCIOJIb30BaTh PA3IMYHBIC BUBI JESATEILHOCTH 0 MOJTYYSHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, IPEOOPA30OBAHHUIO W IPUMEHEHHUIO B YIEOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPH
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TIPOEKTOB;

(hopMHPOBATh HAYYHBIM THIT MBIIUICHHS, BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUeBBIMHU
MOHATHSIMH M METOJIaMU;

CTaBHUTH M (POPMYITUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIHHOMN NEATEIFHOCTH M KU3HEHHBIX
CUTYaIUsX;

BBISIBJISATH MPUIMHHO-CIICJICTBCHHBIC CBS3H U aKTyaJIM3UPOBATh 33/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI JIJIs JI0Ka3aTelbCTBA CBOMX YTBEPIKICHUH, 3aaBaTh MapaMeTphl U
KPUTEPHH PEIICHUS;

aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 3a7]a4d Pe3yIbTaThl, KPUTUYECKU OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1IeJIEHAPABICHHBIN MOMCK MEPEHOCa CPEJICTB U CIIOCOOOB AEUCTBUS B
npoecCHoHABHYIO CPeny;

YMETbh NMEPEHOCUTH 3HAHUS B MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;



YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIC WJI€H, TIPe/IaraTh OPUTHHAIbHbBIE TTOJXObl U PEUICHHS], CTABUThH MPOOJIEMBI U
3aJ1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS;

3) pabota ¢ uHpOpManUEii:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOUHUKAX HHPOPMALIUHU (TEKCTE YUeOHOTO MOCOOHS, HAyYHO-
MOMYJISIPHO TUTEpaType, OUOIOTHUYECKHUX CIIOBApsIX U CIPABOUYHUKAX, KOMIIBIOTEPHBIX Oa3ax
JTaHHBIX, B IHTepHETE), aHAIM3UPOBaTh HH(OPMAIUIO pa3IMYHBIX BUJOB U (OPM MIPEICTABICHHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(opMyIHPOBATH 3aIIPOCHI M MPUMEHSATH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpe OMOTOTHYECKOM
nHpopManuy, He0OXOAUMOM /IJIsl BBIMOTHEHUS YUeOHBIX 3a7a4;

pUOOPETATh OMBIT UCIIOJIL30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITENTLHO BEIOMPATh ONTUMAIIBHYIO ()OPMY MIPECTAaBICHHUS OHONIOTHYECKON HH(pOopMaIim
(cxeMbl, TpaduKy, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ OMOIorHuecKoi nHpopMannei:
MIPUMEHSITh XUMUYECKHe, (PU3MUECKHUe U MAaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (POPMYIIHI,
ab0peBuaTypy, HOMEHKIIATYpPY, HCIIOIb30BaTh U PE0OPa30BHIBATH 3HAKOBO-CUMBOJIMUECKUE
CpeICTBa HATJISIIHOCTH;

BJIQJICTh HaBBIKAMH PACIIO3HABAHMSA U 3AIIUTHI HHPOpMaIu, HHPOPMAIIMOHHON 0€3011acHOCTH
JTUYHOCTH.

OBnazeHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JI€HCTBHSMU:

1) obmeHue:

OCYIIECTBIISITH KOMMYHHKAIIUU BO BCeX cepax KU3HHU, AaKTUBHO yJacTBOBATh B JIHAJIOTE WIIH
JMCKYCCHH IO CYILIECTBY 00CYX1aeMOil TeMbl (YMEHHE 3aJ1aBaTh BOIPOCHI, BEICKa3bIBATh CYKICHHS
OTHOCHUTEJIbHO BBITIOJIHEHUS IIPEIaraeMoi 3a/1auM, yYUThIBaTh UHTEPECHI M COTTIACOBAaHHOCTh
MO3UIHMN APYTHX YIACTHUKOB JTMAJIOTA WITH TUCKYCCUH);

pacrio3HaBaTh HeBepOaJlbHbIE CPEICTBA OOIEHUS, TOHUMATh 3HAYCHHE COLMANIbHBIX 3HAKOB,
MPEINOCHIIIOK BOBHUKHOBEHUST KOH(DIMKTHBIX CUTYAIHHA, YMETh CMATYATh KOH(MIUKTHI U BECTH
IIEPETOBOPBI;

BJIQJIETh Pa3IMYHBIMU CITIOCOOAMU OOIIIEHUS U B3aUMOJICHCTBHS, TOHUMATh HAMEPEHUS APYTUX
JOZIeH, POSIBIIATh YBAXKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM hopme
(bopMyIIMpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JOITMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

2) COBMECTHAsI ICATEIbHOCTB!

MIOHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaJIbHON pabOTHI IPU pEIIeHUN
Ouooruueckoi mpoodseMbl, 000CHOBBIBATH HEOOXOJMMOCTh IPUMEHEHUS TPYIIOBBIX (HOpM
B3aMMOJICHCTBHS IIPU PELIeHUN y4eOHO! 3a1au;

BBIOMPATh TEMAaTHKY U METOJIBI COBMECTHBIX JIEHCTBHI C YIETOM OOIINX HHTEPECOB U
BO3MOKHOCTEH Ka)K0T0 WieHa KOJUIEKTHUBA;

MIPUHUMATH 1€ COBMECTHOH NI TEILHOCTH, OPTraHU30BBIBATh 1 KOOPAMHUPOBATH JEHCTBUS TIO €€
JOCTHKEHHUIO: COCTABIATD IJIaH ACUCTBUI, pacipeensTh poju ¢ yYéTOM MHEHUI YYaCTHHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON paboThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXJIOTO YYaCTHHKA KOMaH bl B OOIINN pe3yNbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MTPOEKTHI, OLEHUBATH MU C MMO3UIMHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH MO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYALUIX, TIPOSIBIATh
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHULIUATUBHBIM.

OBnajzieHne yHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSMU:

1) camoopranu3arus:



MCIOJIH30BATh OMOJIOTUYECKUE 3HAHUS ISl BBISABICHUS TPOOJIEM U UX PEUICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BBIOMPATh HA OCHOBE OMOJIOTHUYECKUX 3HAHUH 1[EJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEHCTBUAX U MOCTYINKaX MO OTHOLIEHUIO K )KUBOW MPHUPOJIE, CBOEMY 370POBBIO U 3J0POBbIO
OKpY’KaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISITh IO3HABATEIBHYIO JIEATEIbHOCTD, BBIABIIATH IPOOJIEMBI, CTABUThH U
(dbopMyIHpOBaTH COOCTBEHHBIE 3374l B 00Pa30BATEIbHON NEATEILHOCTH U )KU3HEHHBIX
CUTYaIUsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO MIMPOKOH 3PYAMIINN B PA3HBIX O0JIACTSIX 3HAHHIA,
MOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENIbHBIN U KYIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HABBIKAMU MO3HABATENHHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUN U
MBICJIUTENBHBIX [TPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMM, UCIIOJIB30BaTh NPUEMBI peIIEKCUH [T
OLICHKH CUTYyalluH, BEIOOpa BEPHOIO PEIICHUS;

OLICHHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKEHHUIO;

MPUHUMATh MOTHBBI U apT'YMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTaTOB JESITEIbHOCTH;

3) npuHsTHA ce0sl U APYTUX

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX NP aHAJIU3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYTUX HA OIINUOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYroro 4eJ0BeKa.

[IpenmetHsbie pe3ynbTaThl ocBoeHus mpopammbl COO no Ouosiorun Ha 0a30BOM YPOBHE BKIIFOUAIOT
cneunpuyeckue A yaueoHoro npeamera «buonorusy HaydyHble 3HaHUS, YMEHUS U CIIOCOObI
JEHCTBUM 10 OCBOEHUIO, UHTEPIPETALMHU U TPe0oOpa30BaHUIO 3HAHUM, BUJIbI JESTENILHOCTH 110
MIOJTyYEHHIO HOBOT'O 3HAHMS U MPUMEHEHUIO 3HAaHUH B PA3IUYHBIX YUEOHBIX CUTYAIUSIX, a TAKXKE B
peaJIbHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX ¢ OMosorueil. B mporpamMe npenmMeTHbie
pe3yabTaThl MPEACTABICHHBI 110 T0J1aM 00y4eHUsI.

[IpeameTHBIC pe3ybTaThl OCBOEHUS yaeOHOTO TIpeameTa «buomorusi» B 10 KiIBCce TOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUHU B CHCTEME HAyYHOTO 3HAHMSI €CTECTBEHHBIX
HayK, B ()OPMHPOBAHNUU COBPEMEHHON €CTECTBEHHO-HAYUYHOW KaPTUHBI MUPA U HAYYHOTO
MHPOBO33PEHHS, O BKJIaJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHNe OMOIOTrMUYEeCKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKA, OPraHu3M,
MeTa0ou3M (0OMEH BELECTB U MPEBpAIlEHHE YHEPTUH ), TOMEOCTa3 (CaMOpEeTyJIAIHs), ypOBHEBAs
OpraHM3alys )KUBBIX CUCTEM, CAMOBOCTIPOMU3BEACHHE (PETIPOTYKIIHS ), HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

YMEHHeE U3J1araTb OMOJIOTHYECKUE TEOpUH (KIETOYHAs, XPOMOCOMHAs!, MyTal[MOHHAs, [IEHTpaIbHAs
JorMa MOJIEKYIsspHoi 6uosorun), 3akonsl (I'. Mengaens, T. Moprana, H.1. BaBunosa) u yuenus (o
IIEHTpaxX MHOT000pa3us U MPOUCXOXKACHHS KyIbTYpHBIX pacteruii H.J. BaBuiiosa), onpenenstsh
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHeE BJIaJIeTh METOIaMU HAyYHOTO IO3HAHUSI B OMOJIOTUH: HAOMIOJEHUE U OTICAHUE KUBBIX



CHCTEM, MPOLECCOB U SABJICHHI, OPraHU3aIMsI U TIPOBEICHHE OMOIOTUYECKOT0 KCIIEPHMEHTA,
BBIIBI)KEHUE TUIIOTE3bI, BHISIBJICHHE 3aBUCIMOCTH MEXKy UCCIIelyeMbIMU BEJIMUYUHAMU,
00BSICHEHHUE MOJTYyYCHHBIX PE3Y/IbTAaTOB, UCIIOIb30BAHHBIX HAYYHBIX IMOHITUN, TEOPUIl U 3aKOHOB,
YMEHHeE JIeNaTh BHIBO/IbI HA OCHOBAHUH MOJTYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIACTATH CYIIECTBEHHBIE IPU3HAKHA BUPYCOB, KJIIETOK IMPOKAPHOT U SYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU IPOIIECCOB: 0OMEHA BEUIECTB U
MIpEeBpaILEeHHs SHEPTHH B KJIETKE, (POTOCHHTE3A, IITACTUIECKOTO U YHEPTETHIECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIO0TBOPEHUS, PAa3MHOKEHHU S, UHINBUAYAIBHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJTYYSHHbIE 3HAHUS JJIs1 O0BSICHEHHSI OMOJIOTMYECKUX MTPOLIECCOB U SIBICHUM,
JUTSL IPUHSITHS MPAKTUISCKUX PEIICHUH B TIOBCETHEBHOM KU3HU C IEIBI0 00eCTICYCHHUS
0€30MMacCHOCTH CBOETO 3/I0POBBS U 3J0POBbsI OKPYKAIOIINX JIOACH, COOTIOACHHUS HOPM IPaMOTHOTO
MOBEJICHHS B OKPY’KAIOIIeH IPUPOIAHOH cpelie, MOHUMaHNe He00X0AUMOCTH HCIIONIb30BAHHMS
JOCTUXKEHHUI COBPEMEHHOM OUOIOrUH U OMOTEXHOJIOTHIA IS palliOHATBHOTO
MIPUPOJIOTIONE30BAHHS;

YMEHHE pelliaTh JIEMEHTapHbIe TeHETHUECKHE 3a]]aul Ha MOHO- M TUTHOPHIHOE CKpElIBaHHE,
CIIETITICHHOE HACJIEZIOBAaHHE, COCTABIISATH CXEMBl MOHOTHOPHIHOTO CKPEIUBAHUS IS TIPEACKa3aHHS
HACJIEIOBaHUs MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIOIHATH Ta00paTOpHbIE U NPAaKTHYECKHE pabOThI, COOIIOAATh PaBUiIa IpU padoTe ¢
y4eOHBIM U JIabopaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETHPOBATH HHPOPMAITUIO OMOIOTHIECKOTO COJIEPIKAHHMS,
BKJTIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpEICTBA MACCOBOU
nH(OpMALNY, HAYYHO-TIOMYJISIPHBIE MAaTEPHAIIBI), STUYECKUE aCTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUH B OMOJIOTHUH, METUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbBIE MTUCEMEHHBIE U YCTHBIE COOOIICHUS, 0000111ast OMOJIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIh30BATh MOHATHWHBIN ammapar
Ouosiorum.

[IpenmerHbIe pe3ynbTaThl OCBOCHHS yueOHOTO mpeamera «bronorus» B 11 kmacce TOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHIA O MECTE U POJIM OMOJIOTHH B CHCTEME HayJYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO
MHPOBO33PEHNUS, O BKJIaJIE POCCUMCKUX U 3apYOEIKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATFHOW TPaMOTHOCTH YeJIOBEKa sl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PacCKphIBaTh COJIEpPKaHNE OMOJIOTMYECKIX TEPMHUHOB ¥ TOHATHI: BHI, TIOMYJISIINS,
reHO(OH/I, FBOJIOLMS, JBIKYIIUE CHIIBI ((DaKTOPBI) 3BOIOIMHU, IPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BUI000pa30BaHue, FIKOJIOTHIECKHE PAKTOPHI, SKOCHCTEMA, TIPOTYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI,
LEeNH MUTaHus, SKOJornyeckas nupaMmuia, ouoreoneHos, ouocdepa;

YMEHHUE H3JIaraTh OMOJIOTHYECKHE TeOprH (IBoIoIMOHHas Teopus Y. JlapBuHa, CHHTETHYECKAs
TEOPHsI IBOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojisiiieBoro cxojactsa K.M. bapa,
YepeloBaHus TIIaBHBIX HarpaBieHui u mytei sBomonnnu A.H. CeBeprioBa, yuenus o 6uochepe
B.U. Bepnackoro), onpeneisiTh TpaHUIIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIIAJICTh METOaMH HAYYHOTO MMO3HAHMS B OMOJIOTUH: HAOIOICHHE U OMTHUCAHNE JKUBBIX
CHCTEM, MPOLIECCOB U SABJICHH, OpraHu3aIys U IpoBeieHHe OMOJIOrMYeCKOro SKCIIePUMEHTa,
BBIIBIDKCHUE THITOTE3bI, BEISIBJICHHE 3aBUCIMOCTH MEXKTy UCCIICITYeMBbIMU BEJTMYNHAMH,
00BsICHEHHE MOTYICHHBIX PE3YIbTAaTOB, UCMOIB30BAHHBIX HAYYHBIX TIOHATHH, TEOPHIi U 3aKOHOB,
YMEHHE JIeaTh BIBOABI HA OCHOBAHHUHU TIOJTYYCHHBIX PE3yJIbTAaTOB;

YMEHUE BBIACTATH CYLECTBEHHBIE IPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJISIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOT€0IIEHO30B U AIKOCUCTEM, OCOOEHHOCTH
MIPOIIECCOB: HACIEICTBEHHON N3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpa, BU1000pa3oBaHus,
MPHUCTIOCOOJIEHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTMUECKUX (PaKTOPOB Ha OpPraHU3MBI, IEpeHoca



BEIIECTB M ITOTOKA YHEPTUH B SKOCHCTEMaX, aHTPOIIOTCHHBIX H3MEHEHHUI B 9KOCHCTEMaxX CBOEH
MECTHOCTH, KPyTrOBOPOTa BELIECTB U OMOr€OXMMHUECKUX LIUKIOB B Ouocdepe;

YMEHHUE NMPUMEHSATH MOTy4YeHHbIC 3HAHUS JUI1 00BSICHEHHUS] OMOJIOTMYECKUX MPOIIECCOB U SIBJICHUH,
IUIsl IPUHATHS IPAKTUYECKHUX PEIICHUH B TOBCETHEBHOM JKU3HU C LIENIbI0 00eCIeueHHsI
0€30MaCHOCTH CBOETO 3/J0POBbS U 3J0POBbSI OKPYKAIOIIUX JIFOAEH, COOIIOACHUSI HOPM I'PaMOTHOTO
MIOBEJICHUSI B OKPY’KaIOLIed NPUPOAHOH cpelie, TOHUMaHue He0OXO0AUMOCTH HCIIOIb30BaHUS
JOCTHKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIIBHOTO MPUPOIOIOIB30BAHHUS;

YMEHHUE pelIaTh 3JeMEHTapHble OMOIOTHYEeCKHE 3aa4H, COCTaBISITh CXEMBI [IEPEHOCA BEILIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHUE BBIOJIHATH Ja00paTOPHbIE U MPAaKTUYECKUE paboThl, COOII0AATh NpaBUiIa Ipu padoTe ¢
y4eOHBIM U JIA0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMALMIO OMOJIOIMYECKOT0 COJepKAHNUS,
BKJTIOYAOIIYIO NICEBAOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CPEICTBA MaCCOBOM
uH(pOpMalUY, HAyYHO-TIONYJISIPHbIE MaTepUallbl), PACCMATPHUBATh ITI00AJIbHBIE HKOJIOTHUECKUE
poOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIIEHHsI, 000011ast OMOIIOTHIECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh OHATHIHBIN anmapaT
OHMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Haunmeno KoanuectBo yacos DJIeKTPOHHbIE
BaHHe pa3JaesoB KonT Ipak (undpossbie)
n/ Hu TEM POJIbHDbIE THYECKHEe 06pa30BaTeJILHbIe
cero
n NporpaMmmbl padoThI padoThI pecypcehl
bubnuoreka
buonorus 05 HOK
KaK HayKa 2 ' https://m.edsoo.ru/7f41c
292
Bubanoreka
Kuseie
1HOK
CUCTEMBI H HUX
1 https://m.edsoo.ru/7f41c
OpTraHu3aIus
292
Bubanoreka
XUMHYECK
HOK
15051 COCTaB u 1
8 https://m.edsoo.ru/7f41c
CTPOEHUE KIIETKU 292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Bbubianoreka
Kusuenes HOK
TEJILHOCTD KJIETKU 6 https://m.edsoo.ru/7f41c
292
Pa3smuoxe
Bubnuoreka
HUE 51
1HOK
VHIUBUYyAJIbHOE 1
5 https://m.edsoo.ru/7f41c
pa3BUTHE
292
OpraHu3MOB
Hacnencts Bubianoreka
€HHOCTb 51 L5 HOK
M3MEHYHBOCTD 8 ' https://m.edsoo.ru/7f41c
OpraHU3MOB 292
Cenexus Bubnuoreka
OpraHu3MOB. HOK
OCHOBBI 3 https://m.edsoo.ru/7f41c
OMOTEXHOJIOTUH 292
bubnuoreka
PeszepBHoe HOK
BpeMsi 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO 0 4
YACOB 1§ (0) 34
[TPOIT'PAMME
11 KJIACC
Haume KoangecTBo 4acoB
DJIEKTPOHHBIE
HOBaHHUE
Koutp IMpakr @ (uupposbie)
pa3ieJioB u
n/ OJILHBIE HuecKHe o0pasoBaTeabHbIC
TeM cero
I padoThbI padoTbl pecypchl

NPOrpaMMmblI



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

DBOITIO bubmmorexa 1IOK
[MOHHAs 9 1 https://m.edsoo.ru/7f41cc
ononorus 74
Boznuk
HOBCHHE u bubmuorexka 1TOK
pa3BuUTHE 9 0.5 https://m.edsoo.ru/7f41cc
JKA3HA Ha 74
3emire
Opranun
bubmuorexka 1IOK
3MBI 5
1 https://m.edsoo.ru/7f41cc
OKpYKaroIas 5
74
cpena
Coo011
bubmuorexka 1IOK
ecTBa u
https://m.edsoo.ru/7f41cc
JKOJIOTHYECKHUE 9
74
CHCTEMBI
bubmmorexa 1IOK
Pezeps
https://m.edsoo.ru/7f41cc
HOE BpeMs 2
74
OBIIIEE
KOJIMYECTBO )t
YACOB 1o | 34 '
ITPOI'PAMME
INOYPOYHOE INVIAHUPOBAHMUE
10 KJIACC
KouunyecTBO 4acoB Ji | DJIEKTPOHHBI
Tema Ko IIpa ara e uudposbie
n/ | ypoka cer HTPOJIbHBI | KTHYecKHe | H3y4YeH  oOpa3oBaresibHbIE
n 0 e padoThI padoTbI us pecypchl
Tema 1 Bubnuoreka



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

buonorns kak
Hayka (2 9)
Bbuosnorus B

CUCTEME HayK

HOK
https://m.edso0.ru/86
3e6122
https://m.eds00.ru/86
3e632a

Metonsnl
MMO3HAHUS
JKUBOH
MIPUPOJIBI.
IIpakTrueckas
pabora Ne 1
«Hcnoap30oBaH
e Pa3IUYHbIX
METO/IOB  TpH
W3y4YeHUHU
OMOJIOTUYECKHX

00BEKTOB»

0.5

bubnuorexa
LHOK
https://m.edso0.ru/86
3e6122

Tema 2
Kusrle
CHUCTEMBI U HX
opranusaus (1
)
buonornueckue
CHCTEMBI,

IIPOLIECCH U UX

bubnmmoreka
LIOK
https://m.edso0.ru/86
3e6564

U3y4yeHue
Tema 3
XUMUYECKU I bubnmnoreka
COCTaB u HOK
CTpOEHUE https://m.edso0.ru/86

KIeTKku(8 9 )

XUMHYECKUHU

3e674e



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

COCTaB KIIETKH.
Bona U
MUHEpaIbHbIC

COJIn

Benku.
Cocras u
CTpOCHHE

O€eJIKOB

bubnuoreka
HOK
https://m.eds00.ru/86
3e6b72

depmen
THI —
OHoJOrHYecKue
KaTaJIn3aTOPBI.
JlaboparopHas
pabora Ne 1
«3yuenne
KaTaJIMTHIECKO
W  aKTUBHOCTH
bepMeHTOB (Ha
npuMmepe
amMuiIa3bl WM

KaTaasbl)»

0.5

bubnuoreka
HOK
https://m.eds00.ru/86
3e6h72

VYrieBo

nul. JIunmaer

bubnmmoreka
LHOK
https://m.edso0.ru/86
3e6870

Hyxnen
HOBBIC

KUCIOTE. ATO

bubmmoreka
LHOK
https://m.edso0.ru/86
3e6dsc

Hcropu
1 W METOABI

U3YYEHUS

Bbubnuoreka
IHOK
https://m.edso0.ru/86



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

KJIETKU.
Knerounas

Teopus

3e6e88

Knerka
KaK I[eJIOCTHAs

JKHBas CUCTEMA

Ctpoen
ue
YKapuOTHYECK
ol KJIETKH.
JlaGopaTopHas
pabora Ne 2
«M3yyenue
CTpOCHUS
KIIETOK
pacTeHui,
KUBOTHBIX,
rpuboB "

OakTepuil TOJ
MHUKPOCKOIIOM
Ha TOTOBBIX
MUKpoTpenapa
Tax u 1704

OITMCAHHCEC»

0.5

bubnuorexa
LIOK
https://m.edso0.ru/86
3e6ff0
https://m.eds00.ru/86
3e716c

Tema 4
Kusnenesrenn
HOCTb  KJIETKH
(6 4) OOmen
BEIIECTB  WIIM
MeTa00IH3M
DHEpPreTHYeCKr

1 0OMeH

bubmmoreka
LHOK
https://m.edso00.ru/86
3e766¢



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

Bubianoreka

dortocu
HOK
HTE3.
https://m.edso0.ru/86
XeMOCHHTE3
3e7c98
Bubanoreka
KonTpo

apHaAs  pabora

Nel

0.5

IHOK
https://m.edso0.ru/86

3e7/aae

Kusznen
HBIN LIUKJI
KJIETKHU.
Jenenue
KJICTKH. MHuTo3.
JlaGopaTopHas
pabota Ne 3
«Habmoaenune
MHTO3a B
KJIETKax
KOHYHMKA

KOpflika JIyKa

0.5

bubnuoreka
HOK
https://m.eds00.ru/86
3e7dc4

Ha TOTOBBIX
MUKpoTpenapa
Tax»
buocun
Bubianoreka
TE3 Oelka.
HOK
Peaknusa
https://m.edso0.ru/86
MaTPUYHOTO
3e796e
CHHTE3A
Tpancns bubnuoreka
ust — HOK
OMOCHHTE3 https://m.edsoo.ru/86
Oenka 3e796e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e796e

Tema 5
Paszmuoxkenne
51
WHIUBUIYAIbH
oe pa3BUTHE
opranu3moB (5
)
Hexknerounrlie

GOpMBI  JKHU3HU

bubnuorexa
HOK
https://m.edso0.ru/86
3e7540

— BHUPYCHI
Bubnuoreka
1HOK
DopMmbI
https://m.edso0.ru/86
pa3sMHOXKEHUs
3e81h6
OpPraHu3MoB
https://m.edso0.ru/86
3e831e
bubmnoreka
1HOK
Meiios
https://m.edso0.ru/86
3e7fda
O6pazo
BaHUC )41
pa3Burue
[IOJIOBBIX
KJIETOK. Bubianoreka
OmooTBOpEH 05 HOK
vie. ' https://m.eds00.ru/86
JlaGopatopHas 3e81b6
pabora Ne 4
«M3yuenune
CTPOCHUS

ITOJIOBBIX



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

KJIETOK Ha
TOTOBBIX
MHKpOIIpernapa

Tax»

Nunusu
JIyaJlbHOE
pa3BUTHE

OpraHnu3mMoB

bubnuoreka
HOK
https://m.eds00.ru/86
3e8436

Tema 6
HacnencrseHHO
CThb Hu
N3MEHUYHBOCTH
OpraHUu3MOB

(84) I'eneruka

Bbubiaunoreka
ILHOK
https://m.edso0.ru/86

— Hayka o 3e86f2
HACJIEJICTBEHHO
CTH u
U3MEHUYUBOCTH

3aKoHO
MEPHOCTH bubnmoreka
HacJeI0BaHHUsI 1HOK
NPU3HAKOB. https://m.eds00.ru/86
MoHOTHOPHIHO 3e8878

€ CKpCIINBAaHUC

Jurubp
UJIHOE
CKpEIlUBaHUE.
3akoH
HE3aBHCHUMOTI0
HAaCJIEIOBaHUS

IMIPU3HAKOB

bubnmnoreka
HOK
https://m.eds00.ru/86
3e89a4

Creruie

0.5

Bbubnuoreka



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

HHOE
HacJIeJOBaHHe
NPU3HAKOB.
JlaGopatopHas
padora Ne 5
«3yuenne
pe3yabTaToOB
MOHOTHOPUAHO
ro u
JUTHOPUTHOTO
CKPEILIBAHUS Y
Ipo30QuIIBl  Ha
TOTOBBIX
MUKpoOIpenapa

Tax»

HOK
https://m.edso0.ru/86
3e8c60

I'eneTuk
a oJia.
HacnenoBanme
MIPU3HAKOB,
CHCIUIEHHBIX C

IIOJIOM

bubnuoreka
HOK
https://m.eds00.ru/86
3e8c60

HN3menu
HUBOCTb.
Henacnencrsen
Hast
U3MEHUYHUBOCTD.
JlaGopatopHas
pabora No 6.
N3yuenune
Mo U (DUKAITOH
HOM
W3MEHYUBOCTH,

MIOCTPOCHHE

0.5

bubnmnoreka
HOK
https://m.eds00.ru/86
3eBefe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

BapUAIIMOHHOT'O

psaa u
BapUALIMOHHOMN
KpHUBOW»
Hacnenc
TBEHHAas
U3MEHUYUBOCTb.
JlaGopaTopHas
bubnuoreka

pabora Ne 7.

HOK
«AHamm3 0.5

https://m.eds00.ru/86
MyTalun y

JIpo30uiIsl Ha

3e8efe

TOTOBBIX
MUKpoIpenapa
Tax»
bubnuorexa
T'enetuk HOK
a yermoBeka https://m.eds00.ru/86
3e8d78
PesepsH
13171 YPOK.

0O0001eHne 1o
TeMe
«HacnencrseHn
OCTb u
U3MEHYUBOCTD
OpPraHU3MOB)
KonTtponbnas

pabota No2

0.5

Tema 7
Cenexius

OpraHu3MOB

bubmmoreka
1HOK
https://m.edsoo.ru/86



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

(3u) Cenekmus

KaKk HaykKa H

3e9214

npoiiecc
MeTtonabl
bubnuoreka
U JIOCTHXKCHUS
HOK
CEJICKIIUU
3 1 https://m.edso0.ru/86
pacTeHui u
3e9214
JKUBOTHBIX
buotex bubnuorexa
HOJIOTHS  Kak HOK
4 oTpacib 1 https://m.edso00.ru/86
IPOM3BOJICTBA 3e9336
OBIIEE
KOJIMYECTBO
YACOB 1O 34

I[TPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KUIIACC

KoumnuecTBo yacos DJIEeKTPOHH
Tema Ko IIp ara ble uudgposbie
n/ | ypoka cer | HTPOJBHBI | aKTHYecKH | M3yYe | oOpasoBaTelbHBbIe
n 0 e padoThbl e padoThbl HUA pecypchl
Tema 1
DBOJIOIMOHHA bubnmnoreka
s ouonorust (9 HOK
q)  DBOJIOIUS 1 https://m.edso0.ru/86
H MeTombl eé 3ea20e
U3YYCHUS
Uctopu
bubnmnoreka
b pa3BUTHUS LOK
IIpEJICTaBICHU
" o 1 https://m.edsoo.ru/86
3e9570
SBOJTIOINH
bubnmoreka
Mukpo HOK
IBOJIIOIHSA 1 https://m.edsoo.ru/86
3e9cle
ITomys
st KaK
AIIEMEHTapHast
eANHMIIA BHUAA
U DBOJIOIMH. bubnmnoreka
JlaGopaTopHas HOK
pabora Ne 1 1 0 https://m.edsoo.ru/86
«CpaBHeHUe 3e99c6
BUJIOB 1o
Mophonoruuec
KOMY
KPUTEPUIO»
JBrxy bubnuoreka



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

mue CHJIBI
(371eMeHTapHBI
e (hakTOopHI)

9BOJJIIOIIMH

1HOK
https://m.edso0.ru/86
3e9da4d

Ecrecr
BEHHBI 0TOOp

U ero (hopMsI

bubnuoreka
HOK
https://m.edso0.ru/86
3e9ed0

Pe3ynb
TaThl
9BOJIIOLIUU:
pUCIIOCOONIEH
HOCTh

OpraHusmMoB H

BH1000pazoBa
HHE.
JlaboparopHas
pabora Ne 2
«Omucanue
npucnocoOseH
HOCTH

opraHusMa "
eé
OTHOCHUTEIBLHOT

0 XapakTepay

0.5

bubnuoreka
LHOK
https://m.edsoo.ru/86
3e9fde

Hanpas

JICHUA W IIYTH

Bubinnoreka

LIOK

MaKpO3IBOJIIOII https://m.edso0.ru/86
Y1 3e9cle
Heobpa
THMOCTb
IBOITIOLIMU
Tema 2

BosauknoBeHN



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

€ U pa3BUTHE
KHU3HU Ha

zemiie (9 u)

Hcropus
SKU3HU Ha
3emiie u
METObI eé
U3y4YeHUs

I'unore

Bbubinnoreka
351
1HOK

MIPOUCXO0XKICHH

g1 OJKHU3HM Ha

3emiie

https://m.eds00.ru/86
3eabab

PazBur
e JKU3HH Ha
3emie 1o 3pam

U TIEpUoiaM

bubnuoreka
HHOK
https://m.edsoo.ru/86
3eabhe

OcHOBH
bl€ JTarnbl
ABOJIFOLIIN
PacTUTEIBHOTO
U JKUBOTHOIO
Mupa.
[IpakTnueckas
pabora Ne 1
«M3yyenune
HCKONAeMbIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B

KOJIIICKIIHAX >

0.5

bubnmmoreka
LHOK
https://m.edso0.ru/86
3ea8bc

Cospem
€HHas CHCcTeMa

OpraHUYECKOTo

Bubianoreka
HOK
https://m.eds00.ru/86



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

MUpa
OBOIONUA

YCJI0BCKa

3ea48e

Kontpo
apHas  pabota

Nel

0.5

bubnmuoreka
1IOK
https://m.eds00.ru/86

3eac2c
JBuKy bubmuotexa
e CUJIBI HOK
(daxropsr) https://m.edso00.ru/86
aHTPOIIOreHe3a 3ead44
OcHOBH
ple cTaguu
3BOJIIOIUU
JeJI0BeKa
Yeose
Bubnuoreka
YECKHUE PACHl U
1HOK
MIPUPOTHBIC
https://m.edso00.ru/86
aganTanuu
3eaea?
JeJ0BeKa -
Peseps
HBIN YPOK.
O0001enne
1o TEME
«Bo3HNKHOBEH

HC U PA3BUTHC
KHU3HU Ha

3emiie»n

Tema 3
Opranusmbel 1
OKpY’KaroIIast
cpena (549)
DKOJoTHUsl  Kak

HayKa



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

Cpensl
oOurTanusg u
JKOJIOTUYECKUE

baxTops

Bbubnuoreka
HOK
https://m.edso0.ru/86

3eafec

Abuotu
4eCcKue
(baxTopsI.
JlaGopaTopHas
pabora Ne 3.
«Mopdodonoruu
ecKue
0COOCHHOCTHU
pacTeHuii U3
pPa3HBIX  MeECT
oOUTaAHUSY.
JlaGopaTopHas
pabota Ne 4.
«Bnusgnaue
CBETa Ha POCT
u pa3BUTHE
YepEeHKOB

KOJIeyCca

0.5

bubnuoreka
HHOK
https://m.edsoo.ru/86
3eb10e

buotuu
eCcKHe

(bakTopbl

bubnuoreka
HOK
https://m.edsoo.ru/86
3eb348

DKoJIoT
HYECKUE
XapaKTePUCTHK

U TOIMyJIAIHuu.

IIpakTHueckas
pabora No 2
«IToacuér

IIJIOTHOCTHU

0.5



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

MOIYJISIUANA

Pa3HbBIX BHIOB

pacTeHui»
Coo01 Bbubianoreka
ecTBa HOK
OpraHu3MOB — https://m.edso0.ru/86
OHOIIEHO3 3eb46a
Tema 4
Coo0iiecTtBa u
Bubmnoreka
SKOJIOTHYECKUE
1HOK

cucrteMbl  (94)
DKOJIOTHYECKHU
e CUCTEMBI

(3KOCHCTEMBI)

https://m.eds00.ru/86

3eb46a

OcHOBH
BIE ITOKa3aTelIn
SKOCHUCTEMBI.
DKOIOTrMYECKHU
€ MHpPaMHUJIBI.
CBolicTBa
SKOCHCTEM.

Cyxkueccus

HOK

Bubianoreka

https://m.eds00.ru/86

3eb5fa

IIpupon
HbIE

O9KOCHCTEMBI

AHTpOn
OTEHHBIE

OKOCHUCTEMBI

buocde
pa —
riaobanabHas
HKOCHCTEMA

3emiin

LIOK

bubmmoreka

https://m.edso0.ru/86

3ebb5e

3akoHO

Bubanoreka



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

1 MEPHOCTHU
CYLIECTBOBaHU

s Guocdepsl

1HOK
https://m.edso0.ru/86
3ebd16

Yenose
YeCTBO B
2 ounochepe

3emin

Cocym
€CTBOBAHMHE
3 TIPUPO/IBI u

YCJIOBCUCCTBA

bubnuoreka
LHOK
https://m.edso0.ru/86
3ebale

Pezepn
HBII YPOK.
O060061IEHNE
TEMBbI
«Coob1ecTBa
4 u
3KOJIOTUYECKHE
CHUCTEMBI»
Kontponbnas

pabota No2

0.5

OBLLEE
KOJIMUECTBO
YACOB §(6)
[TIPOTPAMME

34

2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

