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IHHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpammsbl IO OHOJIOTUM TEOPETUYECKYIO OCHOBY ISl OIpPEesICHHS
MOAXO0J0B K (opMHpOBaHHUIO cojepx aHus yueOHoro mnpeamera «buonorus» cocraBuin:
koHuentyaiabHble nojoxeHns @I'OC COO o B3auMooOyCIOBIEHHOCTH IeNel, coaepxaHus,
pe3ynbTaToB 00y4eHHs M TpeOOBAHUN K YPOBHIO NMOATOTOBKH BBIMYCKHHUKOB, MOJOXEHHUS 00
O0IIMX LENAX U MPUHIMIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETO
obmero obpaszoBanus B Poccuiickori depepanuu, a TakKe MOJOKEHUS O crienuduke OUOIOTHH,
e¢ 3HAYCHUU B IO3HAHWU KUBOW HPUPOABI U OOECIIEYEHHUHU CYIIECTBOBAHUS UEIOBEUYECKOTO
obmiectBa. CorinacHO Ha3BaHHBIM IOJIOKEHUSAM, ONPEIEICHbl OCHOBHbIE (YHKIIMH MPOrpaMMBI
1o 61oNoruu M €€ CTpyKTypa.

[Iporpamma o 6uonorun 1aét NMpeACTaBICHUE O IEIIX, 00 00IIel cTpaTeruu 00yJYeHus,
BOCIIUTaHUS M Ppa3BUTHS OOydYaroMXcs CpencTBaMHM YydeOHoro mnpenmera «buosmorus»,
onpezensieT o0sA3aTeIbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM M TeMaM, PEKOMEHAYyeMYIO MOCJe0BaTeIbHOCTh M3Y4YEHHUS yuyeOHOro marepuana ¢
y4ETOM MEXMPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroIXCsl.

B mnporpamMmme mo OHONOrMHM TaKKe YYHTHIBAIOTCS TpPEOOBaHHA K IUIAHHUPYEMBIM
JMYHOCTHBIM, METANpeJIMETHBIM M NPEIMETHBIM pe3ysibTaTaM oOydyeHHs B (OPMHPOBAHUU
OCHOBHBIX BUJIOB yU€OHO-TIO3HABATEIHLHOM IEATEILHOCTH/ yI€OHBIX TEHCTBUI 00yUYarOIMXCs 10
OCBOCHHIO COJIEPKaHUs OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme no 6uonoruu (10-11 kmaccel, 6a30BbIi YPOBEHb) peaqn30BaH MPUHIUI
IPEEMCTBEHHOCTH B H3Yy4Ye€HUM Ouonoruu, Omarogaps dYeMy B HEW MpocMaTpUBaeTCs
HAIpPaBJIEHHOCTh Ha PAa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (DOPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHUEHTALM  JIMYHOCTH, HKOJOTHYECKOTO  MBIIUICHHS,
MPEJICTaBICHUA O 3J0pOBOM 00pa3e XU3HU M OEpeKHbIM OTHOIIEHHEM K OKpYyXKarouieu
npupoaHoii cpene. IlosTomy Hapsay ¢ H3ydyeHHEM OONICOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHWH KUBBIX CUCTEM PAa3HOTO PAHTA M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TMpPOrpaMMe MO OHMOJIOTMH YJENE€HO BHUMAHHUE HCIIOJIBb30BAaHUIO TMOTYYEHHBIX
3HAHWH B TIOBCEHEBHOW JKU3HU JIUISl PEUICHUS TPUKIIAJIHBIX 3ajad, B TOM YHCJIe: MPO(QHUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JieBaHMN  YeloBEeKa, MEAMKO-TEHETHUYECKOr0  KOHCYJIbTUPOBAHMSA,
00OCHOBaHUSI DKOJIOTUYECKH 11e71eco00pa3HOro MoBEACHUS B OKpYKalollleld MpUPOIHON cpere,
aHajuM3a BIMSHUS XO3SHUCTBEHHOW JEATEIbHOCTH 4YelOBeKa Ha COCTOSHUE TNPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCWJIEHHE BHHUMAaHMS K NPUKIAJHON HAmpaBlI€HHOCTH y4eOHOTro
npeamera «bruonorus» NpoJUKTOBAaHO HEOOXOIUMOCTBIO OOECHeueHHs YCIOBUM Ul peIIeHUs
OJIHOM M3 aKTyaJIbHBIX 3aJ1a4 IIKOJbHOTO OMOJIOTHYECKOro o0pa3oBaHMsl, KOTOpas MPEANoiaracT
¢dbopmHpoBaHHEe y OO0YYarOUIUXCS CHOCOOHOCTH AJaNTHPOBATHCA K M3MEHEHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

Buonorus Ha ypoBHe cpeaHero oOmiero odpa3zoBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieurBaeT (QopMHUpOBaHUE y OOyUarOIIUXCA MPEICTABICHUH O HAYYHOW KapTHHE MHpa,
pacupsieT 1 0000IIaeT 3HaHUS O )KUBOM MpHUpoJIe, €€ OTIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allMid W HBOJIOLWHU, CO3JAET YCJIOBUSA JI: TMO3HAHHUS 3aKOHOB >KUBOM MPHUPOJBI,
¢dbopmupoBaHUsl (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro M Oe3omacHoro obpasa
KHM3HH, YKOJIOTHYECKOTO MBIIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPHUPOJIC U YETIOBEKY.

Bonbmoe 3HaueHne OWONOTHS HMMEET TaKXKe JUId pEIICHUS BOCIMUTATEIbHBIX U
Pa3BUBAIOIINX 33J71a4 CPEAHETO o0IIero oOpa3oBaHus, coluanmu3anuu odydaronmxcs. M3ydenne
ouosorun obecrieynBaeT yCIIOBHUS ISt ¢dbopmupoBaHus UHTEJUICKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX ¥ HH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYIBTYPHI, CIOCOOCTBYET
MHTErpaluy OMOJIOTHUECKUX 3HAHUHM C MPEICTaBICHUSIMU U3 JIPYTUX Y4EeOHBIX MPEIMETOB, B
9aCcTHOCTH, (PH3HUKH, XUMHHU U Teorpadun. HazBaHHBIE TTONOKEHUS O MTpeTHa3HAUYCHHH YIeOHOTO



npeamera «buomorus» COCTaBMIM OCHOBY Ui ONpEIENeHHS MOAXOA0B K OTOOpy U

CTPYKTYPHUPOBAHHIO €TO COJIEPIKAHMUS, TIPEJACTABICHHOTO B IPOTPaMMe TI0 OMOIJIOTHH.

OT160p conmepkanust yuebHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C TIO3UITUH KYJTBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUHU C KOTOPHIM O0YJaOIIHECs TOJKHBI
OCBOUTH 3HAHHUS U YMEHHs], 3HAUUMBbIE JUIsi (POPMUPOBAHUS OOIICH KyIbTYphI, OMpPEACSIOIIIe
aJIecKBaTHOE TIOBEJCHUE YelloBEeKa B OKpY’Kalollell MpHpoaHOIl cpene, BOCTpeOOBaHHBIE B
MIOBCETHEBHOM JKM3HU W MPaKTU4ecKoH aearenbHocTH. Ocoboe MecTo B 3TOM cucTeme 3HaHUM
3aHUMAIOT dJEMEHTHl COJCpKaHWs, KOTOpPhIE CIIy)KaT OCHOBOH s (OPMHPOBaHUS
MPEJICTABICHHA O COBPEMEHHON eCTECTBEHHO-HAYyYHOW KapTHHE MHpa U IEHHOCTHBIX
OPHEHTAIHSIX JITYHOCTH, CTIOCOOCTBYIOIINX TYMaHU3AIMHA OHOJIOTHIECKOTO 00pa30BaHMSI.

CTpyKTypHupoBaHHE COJEp>KaHUsl y4eOHOro MaTepuana B MporpaMMe IO OHOJOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWUH 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX
KHMBOM TPUPOABI, O €€ YpPOBHEBOH OpraHu3allMd M HBOJIOLUH. B COOTBETCTBMM C 3THUM B
CTPYKType y4eOHOro mpenmera «bromorus» BBIIEICHBI CIETYIONUE COJACPKATEIBHBIC JINHUH:
«buonorus xak Hayka. MeTo/Ibl HAy4YHOTO MO3HAHUM», «KIeTka kak OMoJorudeckasl CUCTEMay,
«Opranusm Kak Omonorndeckas cuctemayn, «CucreMa M1 MHOTOOOpazne OPraHUYECKOTO MHPaAy,
«OBOIIOLUSA KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenms w3yueHus ydeOHOTO Tpenamera «buomorus» Ha 0a30BOM ypOBHE — OBJIaJCHHE
O0ydJarolUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAIBHONH OpraHMU3allMd JKUBBIX CHCTEM
Pa3HOTO paHra v MpUOOpPETEHUE YMEHUN MCTIONB30BaTh ATH 3HAHUS JIUI TPAMOTHBIX JICHCTBUM B
OTHOIIIEHUU OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOIIEM.

JocTmwkenne menw u3ydeHHs ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM CIeIyroIuX 3a1au:
® OCBOGHHE OOYYAIONMMHCS CHCTEMbI 3HAHUH O OMOJIOTMYECKHX TEOPHSIX, YUCHHIX, 3aKOHAX,

3aKOHOMEPHOCTSIX, THIIOTEe3aX, TMpaBUiaX, CIyXalluX OCHOBOW [UIsi (OpPMUPOBAHUS
NPEJCTaBICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAYYHOTO TO3HAHUS,
CTPOEHHH, MHOT000pa3uu U 0COOEHHOCTAX YKUBBIX CHCTEM PAa3HOTO YPOBHS OpPTraHU3AIINU,
BBITAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHY;

e (dopMupoBaHHe y OOyYarOIIMXCS TIO3HABATEIFHBIX, WHTEJUICKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B mMpollecce aHalu3a JMaHHBIX O MyTSX Pa3BUTHUA B OHOJOTHUU HAyUYHBIX
B3IJISIOB, UICH M TTOIX0JI0B K N3YUCHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AINH;

® CTaHOBJICHHE y O00yYaronumxcs oOuieit KynpTypsl, QyHKINOHATBEHON IPaMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSICHATh W OIICHUBATH SIBJICHUS OKPYKAIOMIETO MHUpa >KHBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUU U OMBITA, OJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

e (QopmupoBaHue y OOydyarOUMXCSd YMEHHH WLTIOCTPUPOBATh 3HAUCHUE OUOIOTHYECKUX
3HAHWH B TIPAKTHYECKOW ICSATEITBHOCTH YEIOBEKAa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHH U arpoOUOTEXHOIOTU;

e BocmHTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM >KHUBOW MPUPOIHI,
HEOOXOJUMOCTH OEpeKHOTO0 OTHOIIEHUS K HeH, COONIOEeHUsT STUYECKHX HOPM TpHU
MPOBEICHUH OMOJIOTHYECKUX MCCIIETOBAHMIA;

® OCO3HaHWE IIEHHOCTH OWOJIOTMYECKWX 3HAHWW JUIS TOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

® MpPUMCHCHHE NPUOOPETEHHBIX 3HAHWH M YMEHUN B TIOBCETHEBHOW J>KM3HH I OIEHKH
MOCTIEACTBUI CBOEH NIEATEIHHOCTH MO OTHOIIEGHHUIO K OKpY’XKAlollei cpene, COOCTBEHHOMY
3JI0pPOBBIO, 000OCHOBAaHUE U COOIIOICHUE Mep TTPODUITAKTHKH 3a00JICBaHUH.

B cucreme cpennero obiero odpazoBanusi «buonorus», uzyyaemas Ha 6a30BOM YpOBHE,
ABIISICTCA 00sI3aTEIHLHBIM yUEOHBIM TPEJAMETOM, BXOJSIIMM B COCTaB NpPEAMETHOH o0iacTu
«EcTecTBEeHHO-HAYYHBIE MTPEIMETHI».

Jnist nuzydeHust 6uonoru Ha 6a30BOM YPOBHE CpPEIHETO 00IIero o0pa3oBaHuUsl OTBOIUTCS
68 yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 4ac B Hezemio).



B3AMMOCBS3b C IPOT'PAMMOM BOCITUTAHUA

e lcrionb30BaHME BOCIIMTATEIFHBIX BO3MOXKHOCTEH COAEpKaHUsl y4eOHOro mpeamMeTa ( Kypca)
st opmMupoBaHuST Yy  OOyYamOMIMXCS  TPAJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U
COIIMOKYJIBTYPHBIX IICHHOCTEH uepe3 IMOAOOp COOTBETCTBYIOIIMX 3agad Ul pPEeIICHHS,
MPOOJIEMHBIX CUTYyalui AJis1 00CyXKJIeHUs B Kjlacce;

e BbIOOp M HCIOJB30BAaHHME HA YpPOKAaX METOAOB, METOAMK, TEXHOJIOTHH, OKAa3bIBAFOIIMX
BOCIIUTATCIBHOC BOSHCﬁCTBHe Ha JIUYHOCTb B COOTBCTCTBUM C BOCIHUTATCIBHBIM HUACATIOM,
LEJBIO U 33/1a4aM¥ BOCIIUTAHUS;

® IMPHUBICYCHWE BHUMaHHS OOYYAIOIIMXCS K LEHHOCTHOMY AacleKTy HM3yYaeMbIX Ha YpoKax
SBJICHUI, OpraHM3alMi0 HUX pPaboOThl C TMOJlydyaeMoW Ha YPOKE COIMAIBHO 3HAYMMOWM
uHopManyeil — WHUIMUPOBAaHHE €€ OOCYXKICHHMS, BBICKAa3bIBaHMS OOYYAIOIIMMHCS CBOETO
MHCHUS 11O €€ ITOBOAY, BBIpa6OTKI/I CBOETO0 K HEeH OTHOIICHUS,

® IEMOHCTPAIHMIO 00YYarOIIMMCS IPUMEPOB OTBETCTBEHHOTO, TPAYKAAHCKOTO ITOBEICHNS,

NPOSIBJIICHUS YEIIOBEKOIIOOHS U T0OOPOCEPACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB
JUISL YTEHUSL, 3319 JUIS PEIIeHHUs, TPOOJIEMHBIX CUTyanuii Ui 00CYKICHUS B KJlacce,
® IPUMEHEHHE Ha YPOKaX HHTEPAKTUBHBIX (pOpM paboThI ¢ 00YHAIOMINMHUCS: UHTEIUICKTYaTbHBIX
Urp, CTUMYJIUPYIOIIMX [MO3HABATEIbHYI0O MOTHBALMIO OOYYarOUIUXCs, AUJAKTUYECKOro TeaTpa,
TJIe TIOJIyYCHHBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIBHBIX IMOCTAaHOBKAX, IHCKYCCHH,
KOTOpBIE J1al0T O0Yy4aromIMMCsl BO3MO>KHOCTb HPHUOOPECTH OMbBIT BEAEHUS KOHCTPYKTUBHOTO
JManora, TPyNIOBOH pabOThl WM pabOTHI B Mapax, KOTOPbIE y4aT O0YyYarolmMXCs KOMaHIHOW
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMHU 00yUaIOIIUMHUCS;
® VHUIMMPOBAHME U MOIJICPIKKY HCCIEIOBATEIBCKON AEATEIBHOCTH O0YYAIOUIMXCS B paMKax
pcam3alilui MMU HWHAUBUAYAJIBHBIX W TPYHIIOBBIX HCCICAOBATCILCKHUX IIPOCKTOB, 4YTO JACT
00y4YaroImuMCsi BO3MOYKHOCTb MTPUOOPECTH HABBIK CaMOCTOSITEIBHOTO PELICHUs] TEOPETUIECKON
po0JIeMbl, HaBBIK TeHEPUPOBaHUS U 4 0(hOpMIIEHUSI COOCTBEHHBIX HJICH, HABBIK YBAKHUTEIBHOTO
OTHOIIEHHWS K Yy)XUM HIesM, O(pOPMIICHHBIM B padoTax APYIHX HCCIIENOBATENCH, HaBBIK
IIyOJIMYHOTO BBICTYIUIEHUS MEpel ay IMTOPUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEU TOUKH
3pEHUSL.

COJAEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMU
€CTeCTBCHHBIMH HayKaMmu, Quiocodueld, 3TUKOH, ICTETHKOW W mpaBoM. Poib OHOJIOTHH B
(GhopMHPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI MUpa. CUcTeMa OMOJIOTHYECKUX HAYK.

MeTto/1bl TO3HAHUS )KUBOW MIPUPO.IbI (HAOJI0IEHUE, SKCIIEPUMEHT, OIIMCAHNUE, U3MEPEHHE,
KIaccu(uKalus, MOJICTUPOBAHHE, CTAaTUCTUYECKass 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konsnos, [x. Yorcon n @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOIBD».

JlabopaTopHble M NpaKTHYeCKHEe PAdOThI:

[Ipaktnyeckas paboraNe 1. «Mcrmonmp3oBaHME pPA3TUYHBIX METOJOB IPH H3YYECHUH
OMOOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALHA.

Kusbie cuctembl (OMOcHCTEMBI) Kak MpeaMeT u3ydeHus: Oumonoruu. OTIMYUE >KUBBIX
CUCTEM OT HEOPTAHWUYECKOU IPUPOJIBI.



CpoiicTBa OumocucteM H UX pazHooOpaszue. YPOBHM OpraHu3allMd OUOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIN,  TKAaHEBBIM,  OPraHU3MEHHbIA,  MOMYJISIIIUOHHO-BHUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKUH ), OMOChEPHBIH.

JdemoHcTpaumnu:

Tabmuupel 1 cxembl: «OCHOBHBIE TMPHU3HAKH S>KU3HW», «YPOBHH OpraHU3alMU >KUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Monekybsl JJHK.

Tema 3. XuMHUYECKHI COCTAB U CTPOEHHE KJIETKH.

XHMMHUYECKUI ~ CcOCTaB  KJIETKM. XHMMHUYECKHE  DJJIEMEHTHI:  MAaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MUHepanbHbIE BEIIeCTBa.

@YHKIIMM BOJBl M MHUHEpPAIBHBIX BELIECTB B KieTke. llogaepkaHne OCMOTHUYECKOTO
OanaHca.

Benku. Cocta u ctpoeHue 0eKOB. AMUHOKHCIOTEI — MOHOMEPHI OenkoB. HezameHnMble
U 3aMEHUMBIC AMUHOKUCIOTHI. AMHMHOKHCIIOTHBI COCTaB. YPOBHH CTPYKTYpPBl O€IKOBOI
MOJICKYJIbl (TIEpBUYHAS, BTOpPUYHAs, TPETHUYHAS M UYETBEPTHUHAS CTPYKTypa). XHUMHYECKHE
cBoiicTBa OenkoB. bruonornueckue GyHKIMu OCITKOB.

®epMmeHTHl — Ouonoruueckue karanuszatopbl. CTpoeHue (epMeHTa: aKTHUBHBINH LEHTP,
cyOctpatHas cneuuduuHocTth. Kodepmentsl. Buramunpl. Ominuuss  QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIOKO3a, puboza U Je30Kcupubo3a), Aucaxapuibl
(caxapo3a, JlakTo3a) M IoOJUcaxapuabl (KpaxMmals, TIJIMKOTEH, LeJUIoi03a). buomornueckue
(GYHKIIUH YTIIEBO/IOB.

Jlunuapr:  Tpurnuuepuabl, Gochomunuapl, crepouabl. ['mapoduabHO-TUAPOPOOHEIE
cBoiicTBa. buonoruueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OCJIKOB M JIUMUIOB Kak
HCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykieotuasl — MOHOMEPBI HYKJIEHHOBBIX KHACIIOT.
Crpoenne u Qynkuun JIHK. Crtpoenne n ¢ynxmmuu PHK. Buast PHK. AT®: ctpoenue u
GyHKIIH.

Huronmorus — Hayka o kierke. KneTouHasi Teopuss — NpUMep B3aUMOJEHUCTBUS UAECH U
(akToOB B HAYYHOM MMO3HAHUHU. MeTO bl U3YyUYEHUS! KIETKH.

Knerka xak nenoctHas xuBas cuctema. OOIye NpU3HaKK KJIETOK: 3aMKHYTasi HapysKHast
MeMOpaHa, mosekyibl JIHK kak renetnueckuii anmapar, cUCTeMa CHHTe3a Oelka.

Tumel KJIETOK: JSyKapHOTHYecKas U THpokapuotuueckas. OCOOEHHOCTH CTPOSHHS
MpoKapuoTUIECKON KieTku. Knetounas crenka Oaktepuil. CTpoeHHE DYKapHOTUUYECKON KIICTKH.
OCHOBHbBIE OTJIMYHS PACTUTENLHOMN, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKAa, TNIMKOKAJIMKC, MX (DYHKIHUU.
[Tna3maruueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnasma u e€ opraHouzbl.
OnnomemOpannbie opranouasl kietku: DIIC, anmapar ["onbmku, mu3ocomel. [lomyaBToOHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJAPHUH, IUIacTUAbl. lIpoucxokIeHue MHUTOXOHAPUN M IUIACTHUA.
Bune nnactun. HememOpaHHble oOpraHouabl KJIETKH: pUOOCOMBI, KJICTOYHBIN LEHTP, LIECHTPUOIIH,
PECHUUKH, KTIyTUKU. DyHKIINN OpraHOUA0B KJIETKU. BKiltoueHus.

SAnpo — perynsTopHblii LeHTp KieTku. CTpoeHue sapa: saepHas 000s0uka, Kapuoria3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIiecTB B KJIETKE.

JdemoHncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B  HEXHUBOW MPUPOACH,
«Pacnipenenenne XuMH4eCKUX JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmumsl 1 cxembl: «llepuognueckas Tabmua XMMHUUECKHUX 3JE€MEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBb), «brocunTes Genka», «CtpoeHre MojeKyisl 0enka», «CTpoeHue pepMeHTay,



«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOU
KIIETKN», «CTpoeHue MXUBOTHOM KIeTKW», «CTpoeHHe pAacTUTENbHOM KIEeTKnW», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHE Spa KIETKNY, «YTIEBOABDY, «JIMmuabm.

OOGopyaoBaHue: CBETOBOM MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEACHHUS HAOIIOJICHHM,
U3MEpPEHU, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, )KUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopaTopHas pabora Noe 1. «M3yueHne KaTalIUTUYECKOW aKTHBHOCTH (PEpPMEHTOB (HA
IpUMepe aMHJIa3bl WM KaTaslasbl)».

JlaGopaTopHass pabora Ne 2. «M3yueHue CTpoeHUS KJIETOK pPACTCHUM, KXUBOTHBIX H
OakTepuii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpENapaTax U UX OMUCAHUEY.

Tema 4. /KusHenesATeJIbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTaboIM3M. AccUMWISIIHS  (TUIACTHYECKU OOMEH) U
JUCCUMMIISLUS (PHEpreTHYecKuii 0OMeH) — JBE CTOPOHBI €IUHOTO TMpoliecca MeTabonusma. Poib
3aKOHOB COXPaHEHHs BELIECTB U SHEPTUH B TOHUMaHUU METa0O0IM3Ma.

Tuner oOMeHa BemecTB: aBTOTpOGHBIN U TeTepoTpodHbId. Pornb dhepMeHTOB B 0OMeHe
BELIECTB U NIPEBPALLEHUH SHEPTUN B KIIETKE.

®dotocunte3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumm ¢orocuHTe3A.
O¢dextuBHOCTH poTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3a IS )KU3HU Ha 3emuie. BiusiHue ycnoBuii
cpenbl Ha (POTOCUHTE3 U CTIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOocuHTe3. XEMOCHHTE3UpYIole OakTepuH. 3HaYCHHE XEMOCHHTe3a JUIsl KHU3HH Ha
3emute.

OHepreTndyeckuii oOMeH B  KieTke. PaciueruieHMe  BEIIECTB, BBIJCICHHE H
aKKyMYJIHPOBAaHHE SHEPTUU B KJIETKE. DTalbl 3HepreTuueckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucIOopoIHOE OKHMCIEHHE, WM  KJIETOYHOEe JpIxaHue. OKHUCIUTEIBHOE
dbochopunmupoBanue. IPPEKTUBHOCTH YIHEPTETHUESCKOTO OOMEHA.

Peakuun wmatpuuHoro cuHte3a. ['enermueckas wunpopmarms u JHK. Peanuzamus
TeHETUYECKON MHGOpMAIMK B KJIETKE. | @HeTUYeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIIIUS —
maTtpuunblii cuHte3 PHK. Tpancnsmus — 6uocunte3 Oenka. Dransl TpaHcasauu. KoaupoBanue
aMUHOKHCIOT. Ponb pubocom B GuocuHTe3€e Oernka.

Heknerounsle ¢opmbel xu3Hu — BHUpychl. Mcropust otkpeitusi Bupyco (. W.
WBanoBckuit). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYycoB. baktepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YelIOBEeKa, BhI3bIBAEMbIE BUpycaMH. Bupyc nMMmyHoaeduuTa yesoBeka

(BUY) - Bozoymurens CIIM/la. OOpatHas TpaHCKpHMIMS, peBEpTaza W HHTErpasa.
[MpodunakTuka pacmpocTpaHeHHs] BAPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumnu:

optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuubr w  cxembl: «Tumbl  muTaHus», «Metabomusm»,  «MUTOXOHIPHS,
«QHepreTrueckuii oomen», «Xmoporuacty, «Porocuntesy, «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHMpOBaHHEe TeHa», «CuHre3 Oenka», «l'eHeTnueckuili  Kkom», «Bupycen,
«baktepuogparn», «Ctpoenme wu xku3HeHHbIH wnuka Bupyca CIIM]/la, OGaxtepuodaray,
«Pemmukanus JJTHK».

Ob6opynoBanue: Monenu-anminkamuu «Yasoenne JAHK u tpanckpunuus», «buocunres
oenka», «CTpoeHne KIeTKu», Mojieb cTpykTypsl JJHK.

Tema S. PasMHOKeHHE U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslif WK, WIM KU3HEHHBIM 1mukin kietkd. MHrepdaza m muto3. Ilporeccsl,
npoTekaromue B uHTepdasze. Pemmukamms — peakuus matpuuHoro cuHre3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapuoTHmM. [[UTIJIOMIHBIN W TarIOWIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuapl. LluTomornueckue OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.



JHenenne xierkn — muto3. Cragum muto3a. Ilponeccsl, mpoucxonsuiye Ha pa3HBIX
CTaIusAX MUTO3a. Bronornuecknii CMBICII MATO34.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

@opMbl  pa3MHOXKEHHSI OpraHuM3MoOB: Oecmojioe U TmosioBoe. Buasl  Oecronoro
pPa3sMHOXKEHUS: JIeJIeHHe HAJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHHE,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUCHHE IS
CEJIEKIINH.

[TonoBoe pa3MHOKEHUE, €TO0 OTIINYMS OT OECIIOJIOTO.

Meiio3. Craguu Mmenosa. Ilponeccsl, mpoucxonsamue Ha cragusax Mmeiosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronorndeckuii CMbICI U 3HAaY€HHE Meo3a.

I'ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KIETOK Y KHBOTHBIX. [10I0BBIE Kene3bl:
CEMEHHMKHU M siMuyHUKUA. OOpazoBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30ui,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK H
criepmaro3onioB. OmnoaorBopenue. [lapreHorenes.

NunuBuayanpbHOoe pa3BuTHEe (OHTOTeHE3). DMOPHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Oranbsl 3MOPHOHAIBHOIO Pa3BUTUS Yy MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacTPyJIsLus,
opranoreses. [locTamMOpuoHanbHOe pazBuTHE. THUIBI MOCTIMOPHUOHANIBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct u pa3sutue pacteHuil. OHTOTeHE3 [IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaANuuU
pa3BUTHS.

JdemoHcTpaumnu:

Tabnuie! 1 cxembl: «@OPMbI pa3MHOKEHHS OPTaHU3MOBY, «JIBOItHOE OIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXXEHUE pacTeHHiD», «JleneHue KIeTKH
Oakrepuii», «CTpoeHHe MOJOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTOUHBIM LUK,
«Permmukanua [JTHK», «Mwuto3», «Meno3y», «lIpsmoe u Henpsmoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YEJI0BEKA», «OCHOBHBIE CTaJUM OHTOTEHE3A.

O6opynoBaHue: MHKPOCKON, MHKpomnpenapatbl «CrnepMaTo30H]ibl MIIEKOMUTAIOIIETOY,
«Sinexknerka Miekonurawoomero», «KapuoknHe3 B KJIETKax KoOpellka JyKa», MarHUTHas
MojeNb-anuIuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpoMOCOMBI.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopaTtopHas padota Ne 3. «HabmroieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopatopHas pabora Ne 4. «M3yueHue CTpOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsienicTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3agaunm reHetuku. Mcropus pa3BuUTHS TeHeTUKU. Poib nuTonoruu u
SMOPHUOJIOTHN B CTAHOBJICHUU T€HETHKHU. BKiiag poccuiickux 1 3apyOeKHbIX YUEHBIX B Pa3BUTHE
TEHETHUKH. MeTonbl TeHeTHKH (TMOPHI0JIOTHYECKUN, UUTOICHETHUECKUH, MOJEKYIISPHO-
reHeTnyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. | eHeTHueckas CUMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpELMBaHUH.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBieHHble [. MeHnaenem.
MonorubpuaHoe cKpemuBanue. 3akoH eAMHOo00pa3usi THOPHUIOB NepBOro nokosnenus. [Ipasuino
JOMUHHUPOBAHMS. 3aKOH pacUICIUIEHWs Npu3HakoB. ['umore3a umcroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpugHoe CKpeliMBaHHE. 3aKOH HE3aBUCHUMOTO  HACJIEIOBaHHUS INPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTMOPUIHOTO CKPELIMBaHMUA. AHAIM3UPYIOIIEEe CKpElIUBaHHE.
Hcnonp30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS [T ONIpeIeIeHUs TeHOTUIIAa OCOOH.

CuensieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o cCUEMJIEHHOMY
HacJIeJOBaHHIO TeHoB. HapyiieHnue cuenseHus reHoB B pe3ysibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHeTUUECKHE KapThl.



I'eneruka nosa. XpoMoCOMHOE ONpezeeHue noja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHbIE OpraHu3Mbl. HaciienqoBaHue NPU3HAKOB, CIEIJIEHHBIX C
IOJIOM.

W3meHunBoCTh. Buapl M3MEHUMBOCTH: HEHACJIEJCTBEHHass W HacieAcTBeHHas. Poib
cpeAbl B HEHACJIEJICTBEHHOM  WM3MEHYMBOCTHU.  XapaKTepUCTUKAa  MOIU(PHUKAIMOHHOM
M3MEHYMBOCTU. BapuanmoHHBIH psii ¥ BapualmoHHas KpuBas. Hopma peakuuu mnpu3HaKa.
KonuuecTBeHHBIE M KayeCTBEHHbIE IPU3HAKM M UX Hopma peakuuu. (CBolicTBa
MOIU(PUKAIIIOHHON U3MEHUNBOCTH.

HacneacrBenHast, Uiy reHOTUIHYECKasi, H3MEHYMBOCTh. KOMOMHAaTUBHAS N3MEHUYNBOCTb.
Meiio3 u moNIOBOM mporecc — OCHOBa KOMOWHAaTUBHOM W3MEHYMBOCTH. MyTalmoHHAS
n3MeHunBoCTh. Kiaccu¢pukanuss MyTaluii: TeHHblEe, XpPOMOCOMHBIE, T'eHOMHble. YactoTra U
MPUYMHBI MyTaluil. MyTtareHHsle ¢akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOM
n3menunBocty H. . BaBuiosa.

BHesnepHas HacieICTBEHHOCTh U U3MEHYHBOCTb.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'E€HETHKH YEJIOBEKA!
TCHEATOTHYECKUN, OJIM3HEIOBBIM, IIUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJEKYJISIPHO-
reHernyeckuii. COBpEMEHHOE ONpEJEIIEHNE TEHOTHUIIA: II0JIHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUNTHPOBaHUE, B TOM 4wmciie ¢ momompbio [II[P-ananm3a. HacneactBennsie 3abosieBaHMs
YeJoBeKa: TIeHHble OoNie3HW, OOJe3HM C  HACJIEACTBEHHOW  MpPEepacroioKEeHHOCTHIO,
XpoMocoMmHble Oosie3Hd. ComaTuyeckue U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIUIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, NMPOMUIAKTUKHA U JIEUYCHUS T€HETUYECKUX
Oone3Heil. Meauko-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUYE€HHWE MEIUIUHCKON Te€HETHKH B
NPEJOTBPALICHUN U JICUEHUH FeHETHYECKUX 3a00JIeBaHUN YeTIOBEKA.

JdemoHcTpaumnu:

Ioptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumogees-
Pecosckuii, H. 1. BaBuios.

Tabnuie! U cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHUE U €r0 IIUTOTeHETHYeCKass OCHOBAY,
«3aKkOH pacIIeIJIeHUs] M €ero IMTOreHEeTHYecKass OCHOBa», «3aKOH YHCTOThI ramery,
«lurubpunnoe ckpeumBanuey, «LluTonornyeckue OCHOBBI JTUTHOPUAHOTO CKPEIIUBAHU,
«Meito3», «B3zauMozeiicTBue ajuIeNbHBIX T€HOBY, «I eHeTndecKkne KapThl paCTeHUM, KUBOTHBIX
u yenoBeka», «['eHeTmka mona», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTtunbl 4YenoBeka U JKUBOTHBIX», «Buasl wu3meHunBocTH», «MoaudukalnoHHas
U3MEeHUnBOCThY», «HacnenoBanue pesyc-akropa», «['eHeTnka rpynm KpoBw», «MyTalmoHHas
U3MEHYUBOCTDY.

Ob6opynoBanue: MojenH-anIuIMKauu «MoHoruOpuaHoe ckpemuBaHue», «HemomHoe
JOMUHUpOBaHUEe», «JuruOpunnoe ckpemuBanue», «llepekpéct XpomMocom», MUKPOCKON U
MuKponpenapat «/lpozoduna» (Hopma, myTarmu (GOpMbl KPBIIILEB M OKPACKH Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlabGopaTtopHas padota Ne 5. «M3yuenue pe3yapTaTOB MOHOTUOPUIHOTO M JUTHOPUIHOTO
CKpEUIMBaHUsA Y AP030(UiIbI Ha TOTOBBIX MUKpOIpEnapaTax».

JlabGopaTtopHas pabota Ne 6. «3ydeHne MoaupuKaMOHHON N3MEHYHMBOCTH, TIOCTPOCHHE
BapHAalIOHHOTO psiJia U BApUALIMOHHON KPUBOI.

Jlaboparopnass pabora Ne 7. «AHamu3 wMyrtanuil y Jpo3oduiabl Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpaxkTrueckas pabota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M porecc. 3apoKICHUE CeNeKIMU U JomMecTukanud. Yuenue H. U.
BaBuioBa o mEeHTpax MNPOUCXOXKICHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/Ia, IITaMM.



CoBpeMeHHbIE METO/Ibl CeNeKIMH. MacCOBbI M MHIUBUAYaAIbHBIH OTOOPHI B CEIEKIMH
pacTeHuii u kUBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoACTBEHHOE CKpeIIMBaHUE — UHOPUIUHT.
UYucrass nuHug. CkpemuBaHue 4YHCThIX JuHUM. ['ereposuc, wnm rulOpugHas cuia.
HeponcrtBennoe ckpemuBanue — aytOpuaumur. OtnanéHHas ruOpuauzanuss U e€ yclexwu.
HckyccTBEHHBIE MyTareHe3 M IOJMY4YEHHE MOJIUILUIONI0B. JlOCTM)KEHUS CENEKLUUU PacTEeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOM3BOACTBA. ['€HHas HHXKeHepus. OTalbl CO3/aHusA
pexombunanTHoii JIHK u Tpancrenneix opranusmoB. Kierounas unxenepus. Knetounsle
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHUi. KiioHMpoBaHNe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. OKOJOTHYECKHMEe M 3Tudeckue mnpobiremsl.. MO —
TeHETHYECKU MOAU(PUIIMPOBAHHBIE OPraHU3MBI.

JemoHcTpanmu:

[optpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumpl 1 cxembl: KapTa «LIeHTpbI MPOUCXOXKACHUS U MHOTrooOpasusi KyJIbTYPHBIX
pacteHuii», «Ilopoasl ToMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtaanéHHas
rubpuauzanus», «Paborer akamemmka M. @. UVBanoBay, «llomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJlbTypsl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJSDKU IUIOJIOB M KOPHEIUIONOB JUKUX (POPM M KyJIBTYpHBIX COPTOB
pactenui, repbapuii « CebCKOX03SIMCTBEHHBIE PACTCHUS.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

Okckypcusi«OCHOBHbIE METOJIBI M JOCTMIKEHMS CEJEKIIMM PACTeHUH M >KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHILUIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENbHBI Y4aCTOK, B TEIUIMYHOE
XO035I1CTBO, J1abOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBosrOLIHOHHAS OMOJIOTHS.

[Ipennocsliku BO3HMKHOBEHMS 3BOJIIOIMOHHOW TEOpPUHM. DBOJIOLMOHHAS TEOPUS U €€
MecTO B Ouosoruu. BiusHue 3BOMIONMOHHON TEOPUH HA pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CunerenbcTBa 3BoMOLMU. [laeoHTONOrMUECKHE: MOCIEAOBATENBHOCTD TOSBICHUS
BUJIOB B MMaJICOHTOJIOTUYECKOM JieTonucH, nepexoanbie ¢popMmel. buoreorpagudeckue: cxonacTso
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOIOrHUecKHe: CXOACTBA M pa3iuyusi SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIEC, AHAJOTUYHBIE, PYIUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJIEKYIIpPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHHW3MOB HACJEJACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH y BCEX OPraHU3MOB.

OpomonvonHas Teopus Y. JlapuHa. IIpenrnoceulkM BO3HUKHOBEHHS JapBUHU3MA.
JIBIDKYIIIME CHUJIBl  OBOJIONMHM BHIOB 1O JlapBuHYy (M30BITOYHOE pa3MHOKEHHE TpH
OTPAaHUYEHHOCTU PECypcoB, HeOoNpeseNéHHas H3MEHYMBOCTh, Oopb0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBosornu (CTD) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxkposontorus. [Tonmynsanus kak equHUIA BUIA U 3BOJIOLUH.

JBuxyuie cuibl (pakTophl) IBOJIOLKK BUAOB B MpHpojae. MyTallMOHHBIN Mpoliecc U
KOMOMHATHBHAsT HM3MEHUYMBOCTh. IlomynsuuoHHble BOJHBI U Jpeid reHoB. M3omsauus u
MUTpaIusl.

EcrectBenHblif 0TOOp — Hampapisitouuii gaxkrtop sBosounuu. DopMbBl €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yibraT  sBomouuu.  [Ipumepst
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMoph03bl U HANOAJANTALINH.



Bun u BugooOpasoBanme. Kpurepun Buma. OcHOBHbBIE (OpMBI BUI000pa30BaHMSA:
reorpauyeckoe, SKOJI0rHUecKoe.

Makponsposrorus. @opMbl dBoJIOIMK: (DUIETHYECKas, JTUBEPreHTHasi, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOITIOLNH.

[IpoucxoxaeHne  OT  HecHnelUAJM3UpOBaHHBIX  npeakoB.  [Iporpeccupyromas
crienraIn3anus. AJanTUBHAS paiAaLUs.
JdemMoncTpanum:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabmuslt u cxemsl: «Pa3BuTHe opraHuueckoro wmupa Ha 3emiie», «3apOIbILIIN
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «DopMbel OOppOBI 3a CYyIIECTBOBAHHUEY,
«EctectBenHbii  oTO0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mmopos
KUBOTHBIX», «Tomynauuny, «MyTanyoHHas WU3MEHYMBOCTBY, «ApomMopdo3bI»,
«Unnoananranumn», «OO0mas mereHepamnus», «JBmxymmue cuiabl dBomONMN», «Kapra-cxema
Mmapuipyta mytemectBus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «llpucrnocoOneHHOCTh
opranusmoBy, «['eorpaduueckoe BunooOpaszoBaHue», « IKOJIOTHIECKOE BUI00OPa30BaHUEY.

O6opynoBaHMe: KOJUIEKLIMS HACEKOMBIX C PA3MUYHBIMU TUIIAMH OKpPAcKH, HAbOp MII0J10B
u ceMsaH, Kojulekius «lIpuMepsl 3alIUTHBIX TNPUCHOCOOIEHUN Yy KUBOTHBIX», MOJIENb
«OCHOBHbIE HamNpaBJIEHUs] HBOIIOLUN», 00BEMHas Mojaenb «CTpoeHue TOJOBHOTO MO3ra
MTO3BOHOYHBIX).

Buoreorpaduueckas kapra Mmupa, KouleKuusi «DOpMBI COXPAaHHOCTH HCKOMAEMBbIX
KUBOTHBIX M pacTeHU», Mojenb amrmukanus «llepexkpéct xpomocom», BiaXKHbIE MpenapaThl
«Pa3Butune Hacekomoro», «Pa3BuTHe JATyHmIKHW», MHUKponpenapaT «Jlpo3oduna» (HOopMma,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJIa).

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUIOB MO0 MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopnast pabora Ne 2. «OmnucaHue MpHUCIIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe MpeiCcTaBICHUs O 3apOKIECHUH KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 W MaHCIepMHs. XUMHYecKas 3BOJIONUSA. AOHOTEHHBI CHHTE3
OPraHMYECKUX  BELIECTB M3  HEOPraHMYeCKHX. OKCIEPUMEHTaIbHOE  IOJTBEPKICHHUE
XUMHUYECKOH sBomonu. HauanpHble dTamsl Ouomorndeckoit asomonuu. ['umoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHMKHOBEHHE MPOTOKJIETKH. [lepBble KIIETKH U UX
sBOIIIOLIMA. POPMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3Butme xu3HM Ha 3emne 1o spaM H nepuonaMm. Kartapxel. Apxeiickas H
npoTtepo3oiickass Jpel. Ilameozoiickas spa u e€ mepHOAbl: KEMOPUNCKHIA, OPJAOBUKCKHI,
CUITYpPUMCKHI, TIEBOHCKHI, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iickas opa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaitno3zolickas 3pa 1 €€ nepro/ibl: MaeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa M IeoJOrMuecKHux IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud Hu KUBOTHbIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYMII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoOro Mupa Kak oTpaxxeHue 3BoJtolud. OCHOBHBIE CHCTEMaTHYECKHE
Ipynnbl OpraHU3MOB.

OBojIOIMs 4eroBeKa. AHTpONOJOTHs Kak Hayka. Pa3BuTue mnpeactaBieHuil o
IIPOUCXOXKIECHNHN YeJIoBeKa. MeTo/ibl 3ydeHus: anTtpornorene3a. CXoAcTBa U pa3indusl 4eJI0BEKa
1 KUBOTHBIX. CUCTEMAaTUYECKOE TOJI0OKEHHUE YeJIOBEKa.

Jpwxymme cuwibl (pakTopbl) aHTpororeHesa. HacieacTBeHHass HW3MEHYHMBOCTD U
ecTecTBeHHbI 0TOOp. OOIIecTBEHHbIN 00pa3 JKU3HU, U3TOTOBIICHUE OPYAUN Tpyia, MBIIIJICHHE,
peub.



OcCHOBHBIE CTaJUU U BETBU HBOJIIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UelloBEeK yMEIblil,
Yenosek mnpsaMmoxondamui, YenoBek HeaHzaepranbckuii, YemoBek pasyMmHbii. Haxonkwm
HCKOIIAaeMBbIX OCTAaTKOB, BpPEMs CYIIECTBOBAaHHUS, 00JacTh pacnpoCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHI.

Yenoseuyeckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOICOUIHAs (eBpa3uiickas), HErpo-
aBcTpajougHas  (9KBaTOpHalibHas), MOHTOJIOMAHAs  (a3WaTCKO-aMepUKaHCKas).  YepTol
NPUCHOCOOTICHHOCTH MPEACTaBUTENEH UYelIOBEYEeCKUX pac K YCJIOBUSM CYHIECTBOBAHMS.
EnuncrBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Toptpetsr: ®. Penn, JI. [Tactep, A. . Onapun, C. Munnep, I'. IOpu, Y. /lapBun.

Tabnuue! u cxemsl: «Bo3nukHoBeHne CoMHEYHOH cucTeMbl», «Pa3BUTHE OPraHMYECKOro
Mmupa», «PacturenbHas kieTka», <«OKuBoTHas kieTtkay, «l[Ipokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro Mupa», «CpaBHEHHE aHATOMMUYECKHX YEPT CTPOCHMS
YelloBeKa U 4elI0BEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJIOIMYECKHX HaXOJOK
IIPEIKOB COBPEMEHHOIO 4YeJoBeKa», «JlpeBHelmue moan», «/peBHue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «UeroBeuecKne pacen.

Ob6opynoBanue: Mymsoku  «lIponcxoxnenne uenoBeka» (OOCTBI aBCTpaJIONUTEKa,
MUTEKaHTPONa, HeaHAepTallblla, KPOMAaHbOHIIA), CIENKH WM H300pa’keHUsI KaMEHHBIX OpYIuil
NEPBOOBITHOTO YeNoBeKa (KaMHM-4ONNepsl, pyOmia, ckpebia), reoXpoHOJIOTHYecKas Talnuua,
KoJuteKus «@opMbl COXPAHHOCTH MCKOMAEMBIX KHUBOTHBIX U PaCTCHHUID.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

[Ipaktrueckas padorta Ne 1. «3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUHN U JKMBOTHBIX B
KOJUIEKLIUSAX).

OKckypeust «IBOJIOLNS OpraHUYecKoro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAay4HbIN WU
KpaeBeI4ecKuil My3ei).

Tema 3. OpranusMbl 4 OKpYyKaKOLIas cpeaa.

OKojorusi Kak Hayka. 3ajayd W pPas3fenabl dKOJIOrMH. MeToapl 3KOJIOTMYECKHUX
HCCIEA0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  OoOMTaHUS ~ OpPraHM3MOB:  BOJHAs,  HAa3€MHO-BO3/YIIHAas, IIOYBEHHas,
BHYTpHUOpraHU3MEHHasl.

Okonornyeckue (akropel. Krnaccudukanus skonorudyeckux (akTopoB: aOHMOTHUECKHUE,
OMOTHYECKHE U aHTpoNoreHHbIe. JlelicTBre 3K0I0rnyeckux (PakTopoB Ha OPraHU3MBI.

AbGuoTtnueckue  (akToOphl:  CBET, TEeMIEeparypa, BIAKHOCTb. DoTonmepuoausM.
[IpucnocoOnenust opraHu3MoB K JeicTBHIO abnoTHYeCKUX (akTopoB. buosoruueckue puTmsl.

buotnueckne Qakropel. Buasl OMOTHYECKMX  B3aMMOJCHCTBHUH: KOHKYpEHLHS,
XHUIHUYECTBO, CUMOMO3 U ero (opmsl. [lapasutusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEHTpanu3M. 3HaueHHEe OHWOTHYECKHUX
B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU NOmy siuMd. (OCHOBHBIE TIOKA3aTENM IOMYJISALMU:
YHCIEHHOCTh, IUJIOTHOCTb, POXKJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT, MuUrpanus. JluHamuka
YHUCJIEHHOCTHU MOIYJISIUM U €€ peryJsaiusl.

JdemoHcTpaumnu:

[optpetsl: A. 'ym6onbar, K. @. Pynbe, 3. I'ekkenb.

Tabmuis! u cxemsl: kapta «[Ipuponnbie 30Hb1 3emuny», «Cpebl OOUTaHUSI OPraHU3MOBY,
«Dotonepuoausm», «llomymsamum», «3aKOHOMEPHOCTH POCTAa YHMCIEHHOCTU IOMYJISLUHN
uH¢y3opun-Tyhenpkn», «Ilumessie nenmy.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGopaTopHas pabora Ne 3. «Mopdomornueckrne OCOOCHHOCTH PACTCHHM W3 Pa3HBIX
MeCT OOUTaHUS».

JlaGopaTtopHas padota Ne 4. «BnusiHME cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuyeckas padora Ne 2. «Iloacd€T IUIOTHOCTH MOMYJISIUHA Pa3HBIX BUIOB PACTCHUI.



Tema 4. CooOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobOmectBO  opranm3MoB —  OworieHo3.  CTpykTypel  OWOIIEHO3a:  BHJIOBas,
IpOCTpaHCTBEHHas!, Tpopuueckas (muiieBast). Buasl-nomuHanTsl. CBs31 B OUOIICHO3E.

DKojoruueckre cuctembl (kocuctembl). IloHarne 00 skocucteme U OUOTreoOlEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOJAYLEHTHl, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MHILEBbIE) YPOBHU
skocucteMbl. [lumieBble nenu u cetd. OCHOBHBIE TOKa3aTeNud 3KOCUCTEMBIL: OHoMmacca,
MPOAYKIMS. DKOJOTHYECKHE MHUpaMHUAbl: MPOAYKLHH, YUCICHHOCTH, OuomMaccel. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKueccus.

[IpuponHple HKOCHUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCHUCTEMA XBOWHOTO WIH
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOT€HHbIE IKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOosKkocucTeMbl. buonornueckoe u
XO3AUCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (hakTop ycTOHIMBOCTH 3KocucTeM. CoxpaHEeHHE OHOJIOTHYECKOTO
pa3HooOpa3ust Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6mocdepe. I'panuiibl, coctaB u cTpykTypa OHochepsl.
Kusoe BemiectBo u ero ¢yHkuuu. OcoOeHHOCTH OHOcdepbl Kak TI00aTbHONW 3KOCHUCTEMBI.
Jlunamuyeckoe paBHOBECHE U oOpaTHas CBS3b B Omocdepe.

KpyroBopoTsl BemiecTB U OMOreOXMMHUYECKHE ILMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBO B Ouocdepe 3emun. AHTPONOTeHHBIE U3MEHEHUss B Oumocdepe.
['moGasbHBIE YKOJTOTHYECKHE TPOOTIEMBI.

CocymecTBoBaHue mpupoAbl U 4yenoBedecTBa. CoxpaHeHHe OnopazHOOOpasusi Kak
OCHOBa ycTOoMuMBOCTH Ouocdepbl. OcHOBa palMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMU
pecypcamMu U UX UCTOIb30BaHue. JlOCTHXKEHHsI OMOJIOTUU U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmus! u cxemsl: «[lumessie nenn», «buorenos: cocras u crpykrypa», «lIpupoansie
coobmiectBay, «llemn mnurtanus», «Oxojoruyeckas nupamuna», «buocdepa u uyesoBeK»,
«JKOocHUCTeMa HIMPOKOJUCTBEHHOIO Jiecay, «JKOCHCTEMa XBOMHOro Jieca», «buonenos
BOIoEMa», «ArporeHo3», «lIpumepHble aHTPONOTCHHBIE BO3IACHCTBUS Ha HPUPOLY»,
«BaxxHelnme MCTOYHWKM 3arpsi3HEHHs BO3JyXa M TIPYHTOBBIX BOJ», «llouBa — BakHeilmias
cocTaBisitoliast Ouocheps», «PakTopsl Aerpaganuu nousy, «llapaukosslit apdexr», «DakTopsl
PaIMOaKTUBHOTO 3arpsi3HeHUs1 Onocdeps», «Oomas cTpykTypa ouochepsn», «Pacnpoctpanenue
KHU3HH B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B 6uochepey,
«KpyroBopot azota B mpupoie».

Ob6opynoBanue: MoJenb-anminKkamus — «TunuyHele  OMOIEHO3Bl»,  TrepOapuit
«PactutenbHble  cooOmiectBa»,  Koyiekuuu — «buonenos», «Bpemutenun — BakHEMIINX
CEeNIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuM M KOJUIEKIIMHM pAacTeHHWH M  JKUBOTHBIX,
MIPUHAJICKALUE K pa3HbIM 3KOJIOTMYECKUM IpylaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
denepanyu, n300paKeHU OXPAHIEMBIX BUJIOB PACTEHUH U )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yYaroImuMucs MporpamMM CpeaHero oouiero oOpa3oBaHUs: JTUYHOCTHBIM, METAPEIMETHBIM U
MPECAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI



B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUS MpeameTa «buoyorusy BbIIEIEHbI
CIIEIyIOIIME  COCTaBISAIOLIME: OCO3HAHHWE OOYy4YaloIMMUCS  POCCUICKOM  rpaskJaHCKOM
UJECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEIEHUIO,
HaJIMYUe MOTHBAIMM K OOy4YyeHHIO OHOJIOTHH, LeJeHANPaBICHHOE pPa3BUTHUE BHYTPEHHUX
yOeXaeHU TNYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUNA Pa3BUTHS
OMOJIOTMYECKOr0 3HAHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBAaThCS B
CBOEH  JICSITEIbHOCTH  ILEHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMM, TMPUCYIIUMH  CHCTEME
Ononornyeckoro o0Opa3oBaHMs, HAJIUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIETU U CTPOUTH KU3HECHHbIE TIJIaHBI.

JInduHOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «bHOJorus» AOCTHUralTCs B €IUHCTBE
y4eOHOW U BOCIHUTATENLHOHN NIEATEIHHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCHHUCKUMH
COIMOKYJIbTYPHBIMU, HCTOPUIECKUMU M JYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMHU B
o0IIecTBe MpaBWIaMH M HOPMaMHU TOBEACHUS M CIOCOOCTBYIOT MHpOIleccaM CaMOIO3HAHUS,
CaMOBOCTIUTaHUSI M CAMOPA3BUTHUSA, PA3BUTHSA BHYTPEHHEW MO3WIMU JIMYHOCTH, MATPHOTHU3MA,
YBaXXEHUSI K 3aKOHY U IMPaBOMOPSAJIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpe’KHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HAacleUl0 U TPaguLUsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepaunu, IPUPOAE U OKPYKAIOLIEH Cpere.

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeaMmera «bruonorus» A0IKHbBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLIMXCSl PyKOBOICTBOBAThCA C(POPMUPOBAHHON BHYTpEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMON IICHHOCTHBIX OpHEHTAllMi, TIO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM  POCCHHCKOro  0OIIecTBa,
paciivpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOLIECCE PEaTU3alliid OCHOBHBIX
HaIpaBJIE€HUIN BOCIUTATEIBHOM 1€ATEIbHOCTH, B TOM YMCJIE B YACTH:
1)rpasxkaaHcKkoro BOCIMTAHUS:

* chOpPMUPOBAHHOCTh TPAXKIAHCKOM TO3WIMHU  OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOI0 OOIIECTBA;

" OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPAIKA;

" TOTOBHOCTh K COBMECTHON TBOPYECKOW NEATENBHOCTH IMPHU CO3JaHUM YYEOHBIX MPOEKTOB,
pelieHnyd  y4eOHBIX W TO3HABaTENbHBIX  3a/lady, BBINOJHEHUU  OHOJOTHYECKHX
AKCIEPUMEHTOB;

"  CIMOCOOHOCTh OMPENEsATh COOCTBEHHYIO TO3HWIIMI0 TI0 OTHOIICHUIO K  SIBJICHUSM
COBPEMEHHOM KHU3HU U OOBICHATH €€;

"  yMEHHE YYHUTHIBATh B CBOMX JIEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOICHCTBHS
JIOJIeH ¢ pa3HbIMU yOKACHUSAMHU, KYIbTYPHBIMU IICHHOCTSIMH M COITHAILHBIM MOJIOKCHUEM;

" TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCJEN0BATENbCKUX 3a/1ay, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTNIOHEHTOB NP 00CYX JACHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

® TOTOBHOCTb K T'YMAaHUTAapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

*  c(hOpPMUPOBAHHOCTh POCCUHCKON TPakIaHCKON WMIACHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iepesa PoanHOM, ropIocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3bIK M KyJNbTYpy, MPOILLIOE W HACTOAIIEE MHOTOHAIMOHAIBHOTO HApOAa
Poccwnu;

" [IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAMIO U MaMSATHUKAM MPUPOIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHSIX, TPYIE;

"  CHoCOOHOCTH OIICHMBATh BKIIAJ] POCCUUCKUX yUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOIIOTHUH,
MOHUMAaHUs 3HAYCHHS OMOJIOTMM B TIO3HAHWW 3aKOHOB TPHUPOIBI, B JKU3HH YEIOBEKA M
COBPEMEHHOT0 O0IIIEeCTBA;

" pjeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHMIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;



3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HApPOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOT'O IOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO Oy yIIero;

OTBETCTBEHHOE OTHOILECHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOIO
MIPUHATHUS EHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULIHSIMHU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS

9CTETUYCCKOEC OTHOMICHUE K MHPY, BKIIIOYasA 3CTCTUKY 6I)ITa, HAy4YHOTO M TCXHHUYCCKOI'O
TBOpYECTBA, ClIOpTa, Tpyada, O6H.I€CTB€HHBIX OTHOI_HGHI/II\/'I;

IIOHHUMAaHHEC SMOLIMOHAJIbHOT'O BOSHeﬁCTBHﬂ JKUBOH mpupoasl 1 eé OEHHOCTH,

FOTOBHOCTb K CAMOBBIPAXXCHHUIO B PpPA3HBIX BHAAX MHCKYCCTB4, CTPCMIICHHUC IIPOSABIIATH
KadyeCcTBa TBOp‘—IeCKOfI JIMYHOCTH,

5) ¢pusuyeckoro BocnuTaHMA, (POPMHUPOBAHUS KYJIbTYPbl 310POBbSI U 3MOLHOHAJIBLHOIO
0J1aronosy4usi:

MOHMMaHME M peaju3alys 30pOBOro M 6e30macHOro obpasza >KU3HHU (30pPOBOE MUTAHUE,
coOI0OZIeHNEe TUTMEHWYECKUX MpaBUiI M HOPM, cOaTaHCHUPOBAHHBIM DPEXKUM 3aHATUH U
OTIbIXa, peryispHas (Qu3Mueckass aKTMBHOCTb), OEpeXHOro, OTBETCTBEHHOTO |
KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U MCUXUYECKOMY 3/I0POBBIO;
NOHMMaHWE UEHHOCTH TMPaBWJ WHIMBUAYAIBHOTO W  KOJJIGKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IIOCITEICTBUI M HENpPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aJKOTOJI,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K aKTUBHOMW JIEATEIbHOCTH TEXHOJIOTUYECKON M COLMATIbHOW HANpaBIEHHOCTH,
CITOCOOHOCTh MHHUIIMUPOBATh, IUIAHUPOBATH M  CAMOCTOSTEIHHO BBITIONHATH TaKyHO
JIeATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cdepaM NpoPecCHOHANBHON NEeSTENIbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIM BBIOOP Oynymieil mpodeccun W peamu30BBIBATH COOCTBEHHBIC >KM3HCHHBIE
TIJIaHBL,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHUIO Ha IMPOTSHKEHUHM BCei
KU3HU;

7) 3K0JI0rH4eCcKOro0 BOCIIHTAHUS:

HKOJIOTHUECKH IIEJIeCO00pa3HOE OTHOIICHNWE K MPHPOJE KaK MCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYILIECTBOBAaHMS;

MOBBILICHUE YPOBHSA HKOJOIMYECKON KyJbTypbl: NPUOOPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOXKHBIX MOCIEICTBUH /ISl OKPYKAIOIIEH CPeIbl;

OCO3HaHUE TTI00aTHFHOT0 XapaKTepa 3KOJOTHICCKUX POOJIeM U IyTeH X PeIIcHUS;
CIOCOOHOCTh MCTOJB30BaTh MpUOOpETaeMble TPU W3YYCHUU OUOJOTHUU 3HAHUS U YMEHUS
IIPH PEIICHUHN TIPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM IPUPOIOII0JIb30BaHHEM (COOTIOICHHE
MIPaBUJI MIOBEJICHNS B TIPUPO/JIE, HATIPABIICHHBIX HAa COXpaHEHHE PAaBHOBECHUS B DKOCHUCTEMaAX,
OXpaHy BHUJIOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HENpUATHE JEHUCTBUHM, MPHHOCSIINX BpEl OKPYXKAIOIIeH MPHUPOIHON cpele,
YMCHUEC IMPOrHO3HUPOBATH HC6J'IaFOHpI/I$ITHBIe 9KOJIOTHUYCCKUEC IIOCJICACTBUS
MpeIPUHUMAEMBIX JEHCTBHI U IPEIOTBPAIATh UX;

HaJIMYUEC PA3BUTOTO OSKOJOTMYCCKOr0 MBIIJICHUAA, SKOJOTHYECKOU KyJIbTYphbI, OIIBITA
JESTENIbHOCTH JKOJOTHYECKOW HaANpaBlIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS WMHU B
HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHI/IﬂJ’IBHOﬁ IMPAKTHUKE, TOTOBHOCTU K Yy4YaCTHUIO B
MPAKTHYECKOH JAEeITeTbHOCTH IKOJIIOTUYECKON HAIIPABICHHOCTH;



8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

*  cOpMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKHd U OOIIECTBEHHOM NMPakTHKH, OCHOBAaHHOTO HA JHaJiore KyJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJIUKYIBTYPHOM MHPE;

" COBEpLICHCTBOBaHME S3BIKOBOW M YMTATEIbCKOW KYJIbTYphI KaK CPEICTBA B3aUMOJCHCTBUS
MCXKAY JIOABMU U ITO3HAHHWA MHPA,

" [IOHUMAaHUE CHNeUU(PHUKHA OUOJOTMM KaK HAyKH, OCO3HaHHUA e poiau B (HOPMHUPOBAHUU
palMOHATIPHOTO HAYYHOTO MBIIUICHHS, CO3MaHWU IEIOCTHOTO TPEJICTaBICHUS 00
OKpY’KalOIlleM MHpE Kak O €IMHCTBE IPHPOJIbI, YeloBeKa M OOIIeCTBa, B IO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEN U peleHNH NpoOIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

*  yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMH U COBPEMEHHOW IMBHJIM3AIMM: OOECIEeYEeHHUs
HOBOI'0O YpPOBHA pasBUTUA MCAWLUHBI, CO3AaHUC TCPCICKTUBHBIX 6HOTCXHOJ’IOFI/II71,
CHOCOOHBIX pelaTh pecypcHbIe MPOOJIeMbl Pa3BUTHUS YEIOBEUECTBA, IIOMCKA IMyTeH BBIXOJa
U3 TJIO00ATBHBIX HKOJOTHUECKUX NpoOjIeM W olecreueHHs Mepexofa K YCTOWIHBOMY
Pa3sBUTHIO, PAIMOHAILHOMY HCIIOJIB30BAaHUIO MPUPOJHBIX PECYpPcoB U (POPMUPOBAHUIO
HOBBIX CTaHAAPTOB XU3HU,

"  3aHTEPECOBAHHOCTb B IOJIyYEHHH OMOJIOTMUECKUX 3HAHUHM B IENAX IMOBBILICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM 4acTu (yHKIMOHAJIbHOU
rpaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu U3y4eHuu OUOJIOTUH;

" TIOHMMAaHHC CYIIHOCTH MCTOJOB IIO3HAHMSA, MCIIOJB3YCMBIX B CCTCCTBCHHBIX HayKax,
CIOCOOHOCTH HCIIONB30BaTh IOJyyaeMble 3HAHMS Ul aHalu3a U OOBSICHEHHS SBIICHHMA
OKPY’KaIOIIET0 MUPa U MPOUCXOANINX B HEM M3MEHEHHH, yMEHHUE JienaTh 000CHOBAaHHBIE
3aKJIIOYEHUS Ha OCHOBE HAy4HBIX ()AaKTOB M HMMEIOUIMXCS JTAHHBIX C LENbI0 MOJYYCHHUS
JOCTOBCPHEBIX BBIBOJOB;

"  CIOCOOHOCTh CAaMOCTOSITEIBHO HCIOJBb30BaTh OHOJOTMYECKHE 3HAHMA ISl PELICHUs
HpO6J’ICM B PCAJIBHBIX ) XU3HCHHBIX CUTYAallUAX;

" OCO3HAHHE I[IEHHOCTH HAyYHOU JEATENIbHOCTH, FOTOBHOCTb OCYILECTBIISATh NMPOEKTHYIO U
HCCICOOBATCIIBCKYIO ACATCIIBHOCTD HHAWNBUAYAJIBHO U B I'PYIIIIC,

" TOTOBHOCTh M CIIOCOOHOCTb K HENpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUI 110 OWOJIOTMH B COOTBETCTBUHU C KU3HEHHBIMHU
NOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaUMMble A7 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXAUCHUILTUHAPHBIC
(MexIpeMeTHbIE) OOLIeHaAYYHbIE TOHATHS, OTPaKaIOIIKE LEIOCTHOCTh HayYHOU KapTUHBI MUpa
U cnenu(uKy METOJI0B MO3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SIBJICHUE, TPOLECC, CHCTEMa, HAayuyHbIM (akT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCliefloBaHue, HaONIoeHHe, U3MEpeHHe, HKCIEPUMEHT M JpPYyTuX), YHUBEpcallbHbIE
yueOHble JeHCTBUS (MO3HAaBaTeIbHbIE, KOMMYHUKATUBHbIE, PErYJISTHBHBIE), 00ECIeUunBaIOIINe
¢dopmupoBaHre (YHKIIMOHAIBHONM T'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYYaroLIUXCs,
CIOCOOHOCTD o0y4aromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIMCIUIUINHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMA W YHHUBEpCaJlbHble Yy4yeOHbIe JACHCTBHS B IO3HABATEILHOW U
COIIMAJIbHOM MPAKTHUKE.

MertamnpeaMeTHble pe3ysIbTaThl OCBOEHHS MPOTpaMMBbl CPEAHEro o0Iero oopa3oBaHUS
JOJKHBI OTPaKaTh:
OgiajgeHne yHHBePCAJbHBIMHU Y4eOHBIMH NIO3HABATEIbHBIMH ACHCTBUSIMU:
1)0a30Bble JornyecKue AeHcTBUS:
®  CaMOCTOATENBHO (OpMyIUpOBaTh W AaKTyaJM3UpPOBaTh MpoOsieMy, paccMaTpuBaTh €&

BCECTOPOHHE;



UCIIOJIb30BaTh NPU OCBOCHUHU 3HAHMMN NMPHUEMBI JOIMUYECKOTO MBIIIJICHUS (aHAJIN3a, CUHTE3a,
CpaBHEHUsI, KIacCU(pHUKAIMU, 0000IIeHNs), PACKPBIBATH CMBICT OHMOJIIOTUYECKUX TOHSATHHA
(BBLAETATH UX XapaKTepHbIe NPU3HAKH, YCTAHABIMBATb CBSA3U C IPYTMMU MOHATHIMH);
ONpEACHATh LENM JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl ACSITEILHOCTHU C MOCTaBICHHBIMU LIETISMU;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHATUS JUIsl OOBSCHEHUS (AKTOB M SIBJICHUH JKUBOM
IIPUPOJIBI;

CTPOUTH JIOTHUECKHE PaCCyKIeHUS (MHAYKTHUBHBIE, J€TyKTUBHBIC, 10 aHAJIOTUH), BBISIBIIATH
3aKOHOMEPHOCTHU U NMPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BHIBOIBI
U 3aKJIIOUECHMS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JAJIS MPEACTaBICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHHUN B N3y4aeMbIX OMOJIOTHUECKUX 00BEKTaxX, a TAKXKe MPOTUBOPEUNI pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH pelIeHus IpoOIeMbl ¢ YYETOM aHaIN3a UMEIOIUXCS MaTepUAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHMBATH COOTBETCTBUE pE3YJIbTATOB IIEIAM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATb M BBINOJHATH pabOTy B YCJIOBHMSX pEaJbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCIEA0BATEIbCKHE JeHCTBHS:

BIIAJICTh HABBIKAMHU Y4YEOHO-HCCIEIOBATEIbCKOM U MPOEKTHOW NEATEIbHOCTH, HaBBIKAMU
paspemnieHus TmpoOiIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TOHCKY
METOJIOB PEUICHHSI MPAKTUIECKUX 3a]1a4, IPUMEHEHHUIO PA3TUYHBIX METOJIOB TIO3HAHNUS,
UCIIONBb30BAaTh PA3IMYHBIC BUJBI JACSITEILHOCTH 110 TIONYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, PEOOPA30OBAHHIO M TPUMEHEHHIO B YYCOHBIX CUTYAIHSIX, B TOM YHCIIE TIPU
CO3/IaHUH YIEOHBIX M COITMATLHBIX TIPOSKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIICHUS, BJIAJCTh HAYIHON TEPMUHOJIOTHEH, KITFOUECBBHIMHU
MOHSTUSMHU U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BATEIBHON NIEATEIBHOCTH W
KH3HCHHBIX CUTYaIUSX;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyalIM3UpPOBaTh 3aJady, BBIABHTaTh
TUTIOTE3y €€ pelIeHHs, HaXOJWTh apTryMEHTHI JUIS J0Ka3aTelbCTBA CBOWUX YTBEPIKIACHHM,
3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATH MOJIYYCHHBIC B XOJI PEIICHUS 33aJa49d PE3yJIbTaThl, KPUTHICCKU OICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATH PUOOPETEHHBIN OIIBIT,

OCYILECTBIISITh II€JICHANIPABICHHBIM IMOMCK MEpeHoca CPEeACTB M CIOCOOOB NEHCTBHSA B
PO ECCUOHATIBHYIO CPELY;

yMETh TEPEHOCHTh 3HAHUS B  TIO3HABATENBHYKD W  MPAKTUYECKYyl0  o0iacTu
KHU3HEACITCITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIIBUTATh HOBBIC HJCH, IMpeAjarath OpPUTHHAIBHBIC TOAXOABI W PEUICHHS, CTaBUTh
POOJIEMBI H 33J1a4H, JOITYCKAIONUE alIbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ nnopmanueii:

OPUEHTHUPOBATHCSA B PA3TUYHBIX MCTOYHMKAX HH(POpPMaNuM (TEKCTe ydeOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM  JUTepaType, OMOJOrMYECKHX  CJIOBapsAX M CIpPaBOYHMKAX,
KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B MIHTepHeTe), aHanu3upoBaTh MHPOPMAIMIO Pa3IMYHBIX



BUZAOB M (OpM TMpeiCTaBleHUs, KPUTUYECKH OLIEHUBaThb €€ JIOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTE;

(bopMyIHpOBaTh 3ampPOCHl M TPUMEHSTH pPa3JIMYHbIC METOABI TPH IOWCKE U OTOOpE
Onosoruueckoit nHpopmalry, He0OXO MO TS BEITIOIHEHUS YYeOHBIX 3a/1a4;
nproOpeTaTh OMBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O MCIIOJIB30BAHUS PA3TUUHBIX ITOUCKOBBIX CUCTEM;
CaMOCTOSITENIFHO ~ BBIOMpATh ONTHUMAJbHYIO (OpPMY TMPEICTABICHHS OHOIIOTUYECKOM
uHpopmaruu (cxembl, TpaduKu, AHArpaMMBbl, TaOTUIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpeAcTBa IpH paboTe ¢ OHOJIOrMYecKOn
HHPOpMaNMeil: TPUMEHITh XUMHUYECKHE, (QHU3MUECKHEe W MaTeMaTHUeCKHWe 3HAaKU W
CHUMBOJIBI, (GopMyIibl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBHIBATH
3HAKOBO-CUMBOJIMUYECKHE CPENICTBA HATIISITHOCTH;

BJAJICTh HAaBBIKAMHM pAcllO3HABaHHWS W 3allMThl HMHGpOpMAIMK, WHPOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSIMU:
1)o0menue:

OCYHMECTBIATE KOMMYHHUKallUM BO BCEX C(l)ean )KN3HHM, aKTUBHO Y4YaCTBOBAaTb B AMUAJIOIC
WIM JUCKYCCHUU IO CYIIECTBY OOCYXXIZaeMOW TeMbl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBATh CYXKIACHHUA OTHOCHUTCIIBHO BBIITOJHCHUA HpennaraeMoﬁ 3aaa4yi, Y4YHUTBIBATH
WHTEPECHI U COTJIACOBAHHOCTD MO3UIIUN APYTUX YIYACTHUKOB TUAIIOTA UM TUCKYCCHH);
pacrno3HaBaTh HEBEpOAJIbHbBIE CPEICTBA OOIICHUS, TOHUMATh 3HAYEHUE COI[UATBHBIX 3HAKOB,
NPENOCHUUIOK BO3HHUKHOBEHHSI KOH(IMKTHBIX CUTYAIlMi, YMETh CMSTYaTh KOH(IUKTHI H
BECTH TICPETOBOPHI;

BJIAZACTHL pa3IMYHBIMU criocobamu 06I_HeHI/I$I u BSaHMOﬂeﬁCTBI/Iﬂ, IIOHUMAaTb HaMCpPCHUA
JIPYTHX IIOJIEH, MPOSIBIATH YBAKUTEIHHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOU
dbopme GopMyIHPOBATH CBOU BO3PAKEHNS,

pa3BEPHYTO W JIOTMYHO W3JIarath CBOK TOYKY 3pPEHUS C HCIOJIb30BAaHHEM SI3BIKOBBIX
CpPEICTB.

2)coBMeCTHAs 1eITeJIbHOCTD:

NOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUIYAIbHOM pabOTHI MpH
pemeHur  OMOJIOTUYECKOW MpoOJieMbl, OOOCHOBBIBATH HEOOXOIUMOCTH PUMEHEHUS
IPYMNIOBBIX (HOPM B3aUMOJICHCTBUS MPH pEIICHUH y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKy M METOABI COBMECTHBIX ICWCTBUI C y4€éTOM OOIIMX HHTEPECOB H
BO3MO’KHOCTEH Ka)KJ0ro 4JeHa KOJIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOW JEATECIIBHOCTH, OPraHHU30BBIBATH U KOOPAUHUPOBATH
JICCTBHS IO €€ JTOCTHXKEHHIO: COCTABIJIATH IUIaH JEHCTBUMN, PaCHpeAesATh POJIU C YUYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON paboThI;

OILIGHUBATh KaueCTBO CBOETO BKJIA/Ia M KAKIOTO YYaCTHUKA KOMaHIBI B OOIIMI pe3ybTar Imo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBBIE IPOEKTHI, OLICHWBATH WAEH C IO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTHBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OgJaieHNe YHUBEPCAJIBLHBIMH PeryJssTUBHBIMH JeHCTBHIMU:
1)camoopranuzaums:

UCIIONIb30BaTh OWOJIOTHUYECKUE 3HAHMUS JUIsl BBIIBICHHMS MpoOJieM M HX pelleHus B
KU3HEHHBIX U YUEOHBIX CUTYaIHsX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHWU IENIEBBIE U CMBICJIOBBIE YCTAHOBKM B CBOMX
JEMCTBUAX M MOCTYIKaX IO OTHOLICHUIO K KUBOW MPUPOJIE, CBOEMY 3/10POBBIO U 3/J0OPOBBIO
OKpPYXKaIOIIHX;



® CaMOCTOATEIbHO OCYIIECTBISATh IMO3HABATEIBHYIO [IE€ATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpPA30BATEIBHON NIEATEIBHOCTH W
KU3HEHHBIX CUTYAILMIX;

® CaMOCTOSITEJIBHO COCTAaBIJIAThH IUIAH PELIeHUs MPOOIeMbl ¢ Y4ETOM HMEIOLIUXCS PECYpCOB,

COOCTBEHHBIX BO3MOKHOCTEN U NIPEANOUYTEHHIH;

JIaBaTh OLEHKY HOBBIM CUTYallHsIM;

pacupsATh paMKH Y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JIeNiaTh OCO3HAaHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OILICHUBATbH MMPUOOPETEHHBIN OMBIT;

Croco6CcTBOBaTh (POPMUPOBAHUIO M MPOSBICHHUIO IIMPOKOW IPYAUIIMU B Pa3HBIX 00JaCTIX

3HaHUH, IOCTOSIHHO NOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2)CaAaMOKOHTPOJIb:

e J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTH, OLICHHWBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

e BJIAJICTh HABBIKAMU MMO3HABATEIBHON pedIeKCHH KaK OCO3HAHUsSI COBEPIIaeMbIX NEHCTBUH U
MBICJIUTEIIBHBIX IIPOLIECCOB, HMX PE3YJBTATOB W OCHOBAaHUM, WCIIOIb30BATh IIPUEMBI
peduiekcuu sl OLEHKH CUTYalluu, BBIOOpa BEPHOTO PEIICHHUS;

® yMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 X CHI)KEHHUIO;

® [IpUHUMAaTh MOTHUBBI U aPTyMEHTHI IPYTUX [IPU aHAJIU3€E PE3yIbTATOB JAESTEIbHOCTH;

3)npuHsiTHE CeOS U APYTUX:

® [IpUHUMATH ceOs, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

® [IpUHUMAaTh MOTHUBBI U aPTyMEHTHI IPYTUX [IPU aHAIU3E PE3YIbTATOB JAESTEIbHOCTH;

e [IpU3HABaTh CBOE MPABO U MPaBO IPYrHX Ha OUIMOKH;

® pa3BHBATh CIIOCOOHOCTH MOHUMATH MUP C MO3UIMH JIPYTOTO YEJIOBEKA.

NNPEJMETHBIE PE3YJIbTATbBI
[IpenmertHsie pe3ynbTaThl ocBoeHus nporpammbl COO o 6uonoruu Ha 6a30BOM ypOBHE

BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HaHHS, YMEHUS U

CHOoCcOObI JEMCTBUIM 1O OCBOEHHIO, HHTEpHIpEeTaluy M NpeoOpa3oBaHUIO0 3HAHWN, BHIbI

JESTEeNbHOCTH 10 MOJYYEHHUIO HOBOTO 3HaHMS M MPUMEHEHUIO 3HAHUHN B Pa3iIM4YHBIX YUEOHBIX

CUTyallusiX, a TaKXe B peaJbHBIX JKU3HEHHBIX CUTYyallUAX, CBSI3aHHBIX C Owuonoruei. B

porpaMMe IpeaMETHbIE PE3yJIbTaThl IPEACTaBICHBI 110 roJjaM 00y4eHUs..

[IpenmetHbie pe3ynbTaThl OCBOCHHUS ydeOHoro mpeamera «buornorus» 6 10 knacce

JOJKHBI OTPaXKaTh:

» cQOpMHPOBAHHOCTh 3HAHWH O MECT€ W POJM OWOJIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYUYHOW KapTHUHBI MUpA
U Hay4YHOTO MHUPOBO33pEHUS, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJOTHH, (PYHKIIMOHAIBHOW I'PAMOTHOCTH YeJIOBEKa Ui PEIEHHs KU3HEHHBIX
3ajay;

» yMEHHE PacKphIBaTh COAEp)KaHWE OMOJOTMYECKUX TEPMUHOB W IOHSATHH: JKMU3HB, KIIETKA,
opranm3M, MeTabonmm3M (0OMEH BEIIeCTB © TPEBpAIICHHE DJHEPTHH), T'OMEOCTa3
(camoperynsnusi), ypOBHEBas OpraHU3alMsl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEJCHHE
(penpoayKuusi), HacJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

» yMEHHE wu3JaraTb OWOJOTWYeCKHe TEeOpHH (KJIETOYHAs, XPOMOCOMHas, MYyTal[OHHAas,
LEHTpajlbHasl JorMa MOJEKyJIsgpHOW Ouosiorun), 3akoHsl (I. Mennens, T. Moprana, H. U.
BaBuioBa) n ydeHus (0 LeHTpax MHOrooOpas3us U MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUN
H. 1. BaBuiioBa), onpeaensars rpaHullbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

» yMEHHE BIIaJIeTh METOJaM{ HAYYHOTO TO3HAHUS B OMONOTHMH: HAOJIIOJCHHE W OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alys U IPOBEJECHHE OHOJIOTrHYECKOIO
HKCIEPUMEHTA, BBIABM)KEHHE T'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTU MEXIY HCCIENTyEeMbIMU



BEJIMUYMHAMU, 00BSICHEHHUE MOIYYCHHBIX Pe3yIbTaTOB, UCMOIB30BAHHBIX HAYYHBIX TIOHATHUH,
TEOPHH 1 3aKOHOB, YMEHHE JIeTIaTh BHIBOIBI HA OCHOBAHHMH TIOJYYCHHBIX PE3yJIbTATOB;
YMEHHUE BBIIETATh CYLIECTBEHHBIE MPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMeHa
BEIIECTB W TPEBpAIlCHUs OHHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
IHEPTeTUYECKOr0 0OMEHa, XeMOCHHTE3a, MUTO3a, ME03a, OTIOIOTBOPEHHUS, PA3MHOKCHHUS,
WHAWBHUIYAIILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);
yMEHHE TPUMEHSTH TMOJYYEHHBIC 3HAHMS JUIsl OOBSICHEHHS OHMOJIOTHYECKUX IPOIIECCOB U
SABJICHUM, ISl TPUHATHUS TNPAKTUUECKUX pEUICHUH B TOBCEAHEBHOM JKU3HU C LIEJIbIO
oOecrieueHHs OE30MaCHOCTH CBOETO 3JI0POBbS M 3[0POBBS  OKPY’KAIOLIUX JIIOJIEH,
cOOIOZICHHUSI HOPM TPaMOTHOTO TIOBE/ICHUS B OKPY’KaIOIIEH MPUPOAHON cpesie, TOHUMaHue
HEOOXOJAMMOCTH HCIIOJIB30BAHMS JTOCTHKEHUN COBPEMEHHOW OMOJIOTHH W OMOTEXHOJIOTHI
JUISL pallMOHATIBHOTO TPUPOAOIIONB30BAHNUS;
YMEHHE pelaTh dSJEMEHTApHbIE TEHETUYECKHE 3a7add Ha MOHO- H JIUTHOPUIHOE
CKpEIlIMBaHME, CICIUICHHOE HACJIEeIOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEITUBAHUS IJIs1 TIPEICKA3aHMsI HACJICIOBAHUS MMPU3HAKOB Y OPTaHU3MOB;
YMEHHE BBINOJHATH JTA0OPAaTOpHBIE W TpPAaKTHYECKHWE paboThl, COOMIOAATh MpaBWiIa MpHU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYA0BAHHUEM;
YMEHHE KPUTHYECKH OILIEHWBATh W HMHTEPIPETUPOBATH WH(POPMAIUIO OHOJIOTHYECKOTO
COJIEpKaHUsI, BKITIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHMS U3 PA3IUYHBIX NCTOYHHKOB (CPEACTBA
MaccoBoW  MH(pOpPMAIMKM, HAYYHO-TIOMYJSPHBIE MaTepHalibl), DJTUYECKUE  ACIEKTHI
COBPEMEHHBIX UCCIIEAOBAaHUI B OMOJIOTUH, METUITMHE, OMOTEXHOJIOTHH;
YMEHHE CO3/1aBaTb COOCTBEHHBIE TIHCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001mas
Ononornyeckytro WHGOPMAIMI0 W3 HECKOJbKMX HMCTOYHWUKOB, TPAMOTHO HCIOJIB30BATh
MOHSATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3yabpTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» ¢ 11 kaacce

AOJIKHBI OTpaKaTh:

>

c(OpMHUPOBAHHOCTh 3HAHMM O MecTe€ M POJIU OHOJIOTMM B CHCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTHHBI MUpPA
U Hay4YHOTO MHUPOBO33pPEHUS, O BKJIAJ€ POCCHMCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJOTHH, (PYHKIIMOHAIBHOW T'PAMOTHOCTH YEJIOBEKA JUIs PEIICHHs KU3HEHHBIX
3ajady;

YMEHHE PacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKHX TEPMUHOB U MOHSATHUNA: BU, MOIYJISAIUS,
reHo(OH/, ABONIOINMSA, ABWXKYIIME CHIBI ((aKTOPBI) HBONIONUH, MPUCIIOCOOICHHOCTh
OpPraHu3MOB, BHA000pa30BaHHE, 3KOJIOTHYECKHE (AKTOPhI, HKOCHCTEMA, IPOIYLEHTHI,
KOHCYMEHTBI, PEIYyLEHThl, IeNM NUTaHUs, ODKOJOTMYecKkas Mupamuaa, OUOreoleHO3,
ouocdepa;

yMEHHE Wu3jaraTh Ouojormueckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI 3BOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOBIIIEBOTO CXOJICTBA
K. M. bapa, uyepenoBanus IiIaBHbIX HampasieHW u myted sBosmonuu A. H. Ceseprosa,
yueHust o Ouocdepe B. W. Bepnanckoro), ompenensTh I'paHHUIbl MX HNPUMEHHMMOCTH K
KUBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOAAMU HAy4YHOT'O TMO3HaHMWSA B OMOJIOTMU: HAOIIOJACHHWE U OMHMCAHHE
KHUBBIX CHCTEM, MPOLECCOB M SBJICHWH, OpPraHu3alys WU MpOBeJIeHHE OHOJIOrMYECKOTo
DKCIIEPUMEHTA, BBIJIBUJKEHUE TUIIOTE3BI, BBISBICHHUE 3aBUCHUMOCTH MEXKIY HCCIENYyEMBIMU
BEJIMYMHAMU, 00BSICHEHHUE MOJIYYEHHBIX Pe3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHbBIX TOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENATh BBIBOJIbI HA OCHOBAHUU IIOJYyUYEHHBIX PE3yJIbTATOB;
YMEHHE BBIACIATh CYLIECTBEHHbIC NMPU3HAKH CTPOEHUS OMOJIOIMYECKUX OOBEKTOB: BUJOB,
HOMYJISAUHA, MPOAYILEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOI€OIICHO30B M 3SKOCHCTEM,
OCOOCHHOCTH TIPOIECCOB: HACIEACTBEHHONM W3MEHYMBOCTH, €CTECTBEHHOIo 0TOOpa,
BU000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTMYECKUX (HaKTOpPOB



Ha OpraHu3Mbl, MEPEHOCa BEUIECTB M IOTOKAa 3HEPTMHM B DKOCHCTEMAX, aHTPOIOTE€HHBIX
M3MEHEHUHN B SKOCHCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXUMHUECKUX
IIUKIJIOB B Ouocdepe;

yMEHHE TPUMEHSATH IOJyYCHHbIE 3HaHUS JUISl OOBSCHEHUS OMOJOTMYECKHX IPOIIECCOB U
ABJICHUM, JUIsl MPHUHATHA MPAKTUUYECKUX PELIEHWH B IOBCEIHEBHON JKU3HU C LEJBIO
oOecrieueHHss O€30MACHOCTU CBOETO 370POBbS U 3/10pOBbSl  OKPYKAIOIIMX JIFOJIEH,
COOJTIOJICHHSI HOPM TPaMOTHOT'O MOBE/ICHHs B OKpY KaroIlel MpUpOJHON cpelie, TOHUMaHHue
HEOOXOJMMOCTHU HCIOJIb30BAHUS IOCTHKEHUI COBPEMEHHOM OMOJIOTUHU ISl PalluOHAILHOTO
IIPUPOIONIOIB30BAHUS;

yMEHHE peulaTh 3JeMEHTapHble OWOJIOTMYECKHE 3a/layM, COCTAaBJISITh CXEMbI IMepeHoca
BEIIIECTB M SHEPIHU B HKOCUCTEMaX (L[eNH MUTaHU);

yYMEHHE BBINOJHATH JAOOpPAaTOpHbIE M NpaKTHUYecKue paboThl, coON0AaTh MpaBuia MpU
pabote ¢ yueOHBIM U J1a00paTOPHEIM 000y I0OBaHUEM;

YMEHHE KpPUTHYECKH OLIEHUBAaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO OHOJIOTHYECKOTrO
CoJIepKaHus1, BKIIIOYAOIYIO TICEB/IOHAYYHbIEC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBoi HMH(pOpMallMK, HAy4YHO-IOMYJISIPHbIE MaTepHalibl), paccMaTpuBaTh TI00aIbHBIE
HKOJIOTHUECKUE TPOOJIEMbl COBPEMEHHOCTH, (HOPMHUpPOBATh IO OTHOLICHHWIO K HHUM
COOCTBEHHYIO TTO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE IHUCHMEHHBIE W YCTHBIE COOOIIEHHs, 0000mIas
OMOJIOrHYecKyl0 HH(OPMALMI0O M3 HECKOJbKMX HCTOYHUKOB, TPAMOTHO HCIOIb30BaTh
MOHATHIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINIAHUPOBAHHUE

Ne HanmenoBanmue pasjieiioB KosanuyecTBo yacos DJIeKTPOHHBIE (HH(PPOBHIE)
n/n U TeM MPOrpaMmabl Bcero | Kontpoabubie | IlpakTuueckue o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThI
10 KITIACC
1 buoiorus kak Hayka 2 0.5 bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIe cUCTEMBI U KX OpraHU3aIMs 1 bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292
3 | XMMHUYECKUH COCTAB U CTPOEHUE KIIETKU 8 1 bub6muoreka [IOK
https://m.edsoo.ru/7f41¢292
4 KuzneneaTenbHOCTDL KIIETKHA 6 bubnuoreka [JOK
https://m.edsoo.ru/7f41¢292
5 | Pa3aMHOX€EHME U MHAUBUIYaJIbHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 | HacnencTtBeHHOCTh M UBMEHUHUBOCTh OPTaHU3MOB 8 L.5 bubnmoreka [JOK
https://m.edsoo.ru/7f41¢292
7 | Cenekmus oprann3mMoB. OCHOBBI OMOTEXHOJIOTHU 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41¢292
8 | PesepBHOE Bpemst 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
1 DBOJIIOIMOHHAA OMOIOTHS 9 1 bu6mmorexa [{OK
https://m.edsoo.ru/7f41cc74
2 | Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie 9 0.5 bu6muoteka [IOK
https://m.edsoo.ru/7f41cc74
3 | Opranusmsl ¥ OKpy>Karolas cpena 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7{41cc74
4 Co00111eCTBa M DKOJIOTMUYECKUE CUCTEMBI 9 bu6nmoreka [JOK

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



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

5 | Pe3epBHOE Bpemst

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

34

2.5




		2024-09-15T18:07:55+0700
	Е.В. Юдина




