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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke nmporpamMmbl MO0 OUOJIOTHH TEOPETHUECKYIO OCHOBY JUIS ONpPEIEICHUS
MOAXO0JI0B K (OpMHUPOBAHMIO COAEpKaHUS ydeOHOro mpeamera «buonorus» cocTaBuiIH:
koHnentyaitpHbe monoxeruss PI'OC COO o B3anMO0OYCIIOBICHHOCTH LIEJICH, COJepKAHUS,
pe3yNbTaToOB 00Y4YeHHS U TPEOOBAHUIN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, TIOJIOKEHUSI 00
OOIIMX LENSIX U MPUHIHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHETO
obmiero obpa3zoBanusi B Poccuiickoit denepanuu, a Takke MOJOXKEHUS O creuuduxe
Ouosiornu, e 3HAUYCHUH B IIO3HAHWHU KUBOH NPUPOABI M OOECIEUSHHM CYIIECTBOBAHUS
yesoBeyeckoro ooduiecTBa. CorjgacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEAENIEHbl OCHOBHbIE
(GyHKINUU TPOTPaMMBI TI0 OMOJIOTHHU U €€ CTPYKTYpa.

[IporpaMma mo Ouonoruu AaéT MpeACTaBIEHHWE O LesIX, 00 oOmed crpareruu
oOyueHHusi, BOCIHUTAHUSA U Pa3BUTHS OOYYAIOMIMXCA CpPEACTBAMH Y4YeOHOro mpeameTa
«buonorus», omnpeaenser o005f3aTeIbHOE MPEIMETHOE COJIEpPKaHUE, €ro CTPYKTYpY,
pacnpezielieHue 1o pasfeliaM UM TeMaM, PEKOMEHAYEMYIO IOCIIE0BaTEIbHOCTh U3yYEHUS
yuyeOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKHU
00pa3oBaTeNBLHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXxcs.

B mporpamme mo OWOJIOTHM TaKXe YYHUTHIBAIOTCA TPeOOBaHHSA K IUTAHUPYEMBIM
JMYHOCTHBIM, METANpPEeJMETHBIM U TPEJMETHBIM pe3yabTaTaM oOydeHus B (hopMupoBaHUH
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENBHOM 1eATeIbHOCTH/y4eOHbIX AEUCTBUI 00ydarommxcs
110 OCBOEHHIO COJIepKaHMsI OMOJIOrMYECKOro 00pa30BaHUsl.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIi ypOBEHb) peain30BaH MPUHLIUIT
MIPEEMCTBEHHOCTH B W3Y4YCHHWW OHONOTWH, Onaromaps 4YeMy B HEW IpPOCMaTpUBAETCS
HAMpaBlIEHHOCTh Ha pa3BUTUE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-
HAayYHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAlMi JUYHOCTH, 3KOJOTMYECKOTO
MBIIIUIEHUS, TIPEICTaBICHUH O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIICHHEM K
OKpYyJKarome mnpupoaHou cpene. [lodTomy Hapsmy ¢ HM3ydeHHEM OOIEeOMOIOTHYECKUX
TEOpHUH, a TaKKe 3HAHUH O CTPOSHUU JKUBBIX CUCTEM PAa3HOTO PaHra M CYIIHOCTH OCHOBHBIX
NPOTEeKAIOIUX B HHUX IMPOIECCOB B IporpamMme MO OHOJOTMM YAEICHO BHUMAaHHE
WCTIOJIH30BAHUIO TIONYUYEHHBIX 3HAHWI B TIOBCEAHEBHOW KHM3HM ISl PEIICHUS MPHKIIATHBIX
3aa4, B TOM uucie: NpoUIaKTUKHA HACJIEICTBEHHBIX 3a00JIeBaHMI YelIOBEKa, MEIUKO-

TCHETUYCCKOI'O KOHCYJIbTUPOBAHUA, 000CHOBaHHUS OKOJIOTHYCCKH uenecoo6pa3Hor0



MOBEACHUS B OKpYXalollel MNpUPOAHON cpele, aHalIM3a BIHUAHUSA XO3SIMCTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa Ha COCTOSTHUE MPHUPOJHBIX M UCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE
BHUMaHUS K TPUKIIAIHON HAMPABICHHOCTH Y4eOHOTO mnpeamera «BbHoIorusy mpoaruKTOBaHO
HEOOXOIMMOCTBIO O0CCIICUeHHUS] YCIOBUW I PEIICHUS OJIHOM W3 aKTYaIbHBIX 3a/1a4
IIKOJILHOTO OMOJOrM4eckoro oOpa3oBaHUs, KOTOpas mpeanosiaraeT (GopMHUpPOBaHUE Y
o0y4aroluxcsi CIOCOOHOCTH aIallTUPOBATHCA K MU3MEHEHMSIM JMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUDA.

Bbuonorus Ha ypoBHE cpeaHero oomero o0pa3oBaHUs 3aHMMaeT BakHOe mecTo. OHa
obecrnieurBaeT popMUpPOBaHUE Y OOYYAIOIIMXCS MPEICTaBICHUM O HAYYHOW KapTHHE MHUpA,
pacmupsieT ¥ 0000IIaeT 3HAHHUA O JKUBOW NpUpoJEe, €€ OTIMYUTENbHBIX NpHU3HAKaX —
YPOBHEBOM OpraHu3alid M SBOJIOLUUU, CO3AAET YCIIOBHS JIsl: TO3HAHUS 3aKOHOB KHUBOM
npupoabl, (GopMUpoBaHHS (YHKIIMOHATHHOW TI'PAMOTHOCTH, HABBIKOB 3JI0POBOTO U
0e3omacHOro o0pa3a >KHU3HHM, JKOJOTUYECKOTO MBIIUICHUS, LIEHHOCTHOTO OTHOIIEHUS K
KUBOU MPHUPOJIE U YETIOBEKY.

Bonbimoe 3HaueHWE OWOJIOTHS HMEET TakKe JUIS PEHICHHS BOCHUTATEIBHBIX U
pa3BUBAIOMIMX 33Ja4 CPEAHEro oO0Iero oOpa30BaHUs, CONHMAIM3AIMUA OO0YUYArOIIUXCS.
N3ydyenune Owuonornu oOecrmeunBaeT YCIOBUs s (DOPMHUPOBAHUS HWHTEIIEKTYalbHBIX,
KOMMYHHKAIIMOHHBIX ¥ UHGOPMAIMOHHBIX  HABBIKOB, OCTETUYECKOM  KYJIBTYPHI,
CIOCOOCTBYET MHTETPAIMK OMOJIOTHUECKUX 3HAHUH C TIPEIICTABICHUSIMH U3 JAPYTUX yUEOHBIX
MPEeIMETOB, B YAaCTHOCTH, (M3HWKH, XUMHH H reorpaduu. Ha3BaHHBIC TIOJOXKEHUS O
MpelHa3HauYeHuN y4deOHOro mpeameTra «bHONOTHS» COCTaBHIM OCHOBY IJSl ONpEAeNeHUS
MOIXO0JIOB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJIEP>KaHus, IIPEICTABJICHHOTO B IpOrpaMme
110 OMOJIOTHH.

Ot6op comepxkanusi ydyeObHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUNA KYJIbTYpPOCOOOPa3HOTO MOAXO0Jd, B COOTBETCTBHH C KOTOPBIM
oOyuaroluecs: JOMKHBI OCBOUTH 3HAHUSA U YMEHWsI, 3Ha4MMbIe I (popmupoBaHus 001Ieit
KYJBTYpbI, OTPEIEIAIONINE aIeKBAaTHOE TMOBEJCHUE YEIOBEKAa B OKPYKAIOIICH MPHPOTHOU
cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHON XU3HM M MPAKTHYECKOHN AesTenbHOCTH. Ocoboe
MECTO B 3TOM CHUCTeMe 3HAHUI 3aHUMAIOT JIEMEHTHI COJIEpKaHusl, KOTOPBIE CITy>KaT OCHOBOM
it GOPMUPOBAHUS TIPEICTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYUYHON KapTHHE MUpa U
IIEHHOCTHBIX OPHEHTAIUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3aIMH OWOJIOTHYECKOTO

oOpazoBaHws.



CTpyKkTypHpoBaHUE COAEp)KaHUs y4eOHOro marepuaja B IporpaMMme o OHOJIOrMU
OCYLIECTBJICHO C Y4Y€TOM MPHOPUTETHOIO 3HAYEHMs 3HAHMM 00 OTJIMYUTENIBHBIX
0COOEHHOCTSIX KMBOW NPUPOABI, O €€ YpOBHEBOM OpraHu3alid W OHBOJIONHMHA. B
COOTBETCTBHUH C 3THM B CTPYKTYpe yueOHOro npeamMera «bHonorus» BIIEIEHBI CISAYIOINe
cojiepkarenbHble JTMHUN: «buosorus kak Hayka. Meroabl HayuyHOro no3HaHusy, «Kierka
Kak Ouosiornyeckas cucrema», «OpraHusM Kak Ouonoruyeckas cucrema», «Cucrema u
MHOT000pa3fe OpPraHu4ecKOro MHUpPa», «IBOJIONHS KHUBOH MPHPOIBI», «IKOCHUCTEMBI MU
IIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yuebHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBIIAJICHUE
00y4aroIUMUCs 3HAHUSMU O CTPYKTYPHO-(YHKLIMOHAJIbHON OpraHu3alMM >KUBBIX CUCTEM
pa3HOro paHra M NOPUOOpETEHHE YMEHHMM HCIIONIb30BaTh ASTH 3HAHMS JUISI TPaMOTHBIX
NEHUCTBUI B OTHOIIEHHWU OOBEKTOB >KMBOW MPUPOJBI M PELICHUS PA3IUYHbIX KU3HEHHBIX
pooJeM.

JlocTuKeHue Lenu u3ydeHus ydeOHoro mpenmera «buosorusi» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peleHneM CIIEAYIOIUX 3a1a4:

OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl 3HAHMNW O OMOJIOrMYECKHX TEOpHUSAX, YUEHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTe3axX, MpaBuiiax, CIyXaliuX OCHOBOU JUIsl (POpMUPOBAHUS
IIPENICTABICHUM O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJax HAay4yHOIO IIO3HaHUf,
CTPOEHHH, MHOTOOOPa3UH U OCOOEHHOCTSX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHHU3aliH,
BBIIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUH;

¢dbopmHpoBaHUEe Yy 00y4arOIKXCs MO3HABATENbHBIX, MHTEJJIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM B Mpollecce aHalinW3a JAAHHBIX O MyTAX Ppa3BUTUS B OHOJOTMH HAayYHBIX
B3TJIS70B, UAEH U OJIXOJI0B K M3YYEHHIO )KMBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHU3alNY;

CTaHOBJIECHHE y OOydaromuxcsi oOued KyiabTypbl, (YHKIIMOHAJIbHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLEHHMBATH SBJICHHUS OKPYXKAIOIIEr0 MHpa XKHUBOW MPUPOJIBI
Ha OCHOBAaHUH 3HAHUH M OIBITA, MOJTYUYEHHBIX NPH U3Y4YE€HUHN OUOJIOTHH;

(dbopMupoBaHHE y 00YJarOIIMXCS YMEHUN WILTIOCTPUPOBATh 3HAUEHHUE OMOJIOTHYECKHUX
3HAHUW B MPAKTHYECKON NEATENbHOCTH YeNOBEKa, Pa3BUTUU COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTHH U arpoOMOTEXHOIOTHA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOM MPUPOIHI,
HEOOXOIMMOCTH OEepeXHOro OTHOUIEHHMs] K HeH, COONIONEHHS JTHYECKUX HOPM IpHU

IMPOBCACHUHN OMOJIOrHYECKUX HCCHCHOB&HHﬁ;



OCO3HaHHE EHHOCTU OMOJIOrMUECKUX 3HAHUH JJIS1 IOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,

[IPUMEHEHNE IPUOOPETEHHBIX 3HAHUM U YMEHUH B IIOBCEIHEBHOM JKU3HU I OLIEHKU
MIOCJIEACTBUM CBOEH JAEATEIBbHOCTU IO OTHOLIEHMIO K OKPYXKAIOILEH cpelie, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBaHUE U COOJI0ICHHE Mep TPO(HIIAaKTHKH 3a00I€BaHU.

B cucreme cpennero oOmiero obOpa3zoBanus «buosnorusi», mzydaemas Ha 0a30BOM
YPOBHE, SIBIISIETCSI 003aTeIbHBIM YU4EOHBIM MPEIMETOM, BXOJSIIMM B COCTAaB MPEIMETHOM
obmnactn «ECcTEeCTBEHHO-HAYYHBIE IPEIMETHD».

Jis wu3yueHuss Ouonoruu Ha 0a30BOM YpOBHE cCpeaHero oOmiero ooOpazoBaHUs
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Hemento), B 11 kiacce — 34 gaca (1 gac B

HEJIEIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOIHH ¢ OOLECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBEHHBIMM HayKaMH, ¢uiiocopueil, STUKOH, 3CTeTUKON U npaBoM. Posp OGuonoruu B
(bopMHpPOBaHUN COBPEMEHHOW Hay4HOU KapTHHBI Mupa. CucTemMa OMOIOrMYECKUX HayK.

Metoapl TO3HaHMSI JKUBOWM TpUPOAbl (HAOMIOJIEHUE, HKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccudukanus, MOAEIMpPOBaHNE, CTaTUCTUYECKas 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBOU IPUPOJIBI».

JlaGopaTropHble U NpaKTUYecKue padoThbl:

IIpaktuyeckas pabotaNe 1. «/cnonb3oBaHHME pa3lIMYHBIX METOJOB IPU HU3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Xusble cuctemsl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonoruu. OTaMuue >KUBbBIX
CUCTEM OT HEOPTraHU4ECKON IPUPOJIBI.

CpoiicTBa OmocucTeM U HX pa3HOoOpa3ue. YPOBHM OpraHHU3alUU OUOCHUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIA, TKAHEBbIA, OPraHM3MEHHBIM, MOMYJISLMOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOreoeHOTHYECKH ), OMOoChepHbIi.

JdemoncTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE NMPHU3HAKH JKU3HNW», «YPOBHU OpPraHU3aLMU >KUBOM
MIPUPOABIY.

Ob6opynoBanue: moaens mosekybsl JJHK.

Tema 3. XumMHu4ecKHiil COCTaB U CTPOCHHE KJIECTKH.

XVWMUYECKUH  COCTaB  KJIETKM. XHMHUYECKHE  OJJEMEHTHI:  MAaKpOJIEMEHTHI,
MHUKpOd3JIeMeHTHI. Bosia 1 MUHepanbHbIe BEIIEeCTBA.

OyHKIMM BOJBl U MUHEPAJbHBIX BeUIECTB B KieTke. llogaepixaHue 0CMOTHUYECKOTO

OasaHca.



benku. CoctaB u cTpoeHMe O€nKOB. AMUHOKHCIOTBI — MOHOMEpPHI O€JKOB.
He3zameHnMBIE ¥ 3aMEHMMbBIE aMHUHOKHCIOTBL. AMMHOKMCIOTHBI COCTaB. YPOBHHU
CTPYKTYpbl OEIKOBOW MOJIEKYJIbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W UYETBEPTHYHAS
CTPYKTypa). XUMHUECKHE CBOMCTBA OenkoB. bronornyeckue GyHKInu OEIKOB.

depMmeHThl — Onosorndeckue Katanuzatopbl. CTpoeHne (pepMeHTa: aKTUBHBIM LIEHT,
cyocrtpatHas crneunpuuHocts. Kodepmentsl. Buramunbl. Omiavuuss (QepMeHTOB OT
HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrineBoapl: MOHOcaxapuiel (TJIFOKO3a, pub0o3a M JIe30KCHPU003a), aUcCaxXapuabl
(caxapo3a, JlaKTO3a) M HOJMcaxapuabl (Kpaxmaj, IJIMKOTeH, Leulrosio3a). buosnornueckue
(GyHKLIMU YIIIEBOJIOB.

Jlumuaper: Tpurmunepuasl, Gocdomunuapl, crepouasl. [uapodunbHO-THIPOGHOOHBIE
cBolicTBa. bruomornveckue ¢ynkumu nununoB. CpaBHEHHE YITIEBOJOB, OCJIKOB M JIMIUIOB
KAaK MCTOYHHUKOB DHEPIHUU.

HyxneunoBbie kucnorsi: JIHK um PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnor. Crtpoenne u ¢ynkimuu JIHK. Crpoenme u ¢ynkimun PHK. Bugsr PHK. ATO:
CTpoeHue U (HyHKIIHH.

[Mutonmorusa — Hayka o kieTke. KiierouHas Teopust — npuMep B3aUMOJAEHCTBUA UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHSI KIIETKH.

Knerka kak nenoctHas >xuBas cucreMa. OOmue NpU3HAKKU KIETOK: 3aMKHYTas
HapyxHast MeMOpana, mosiekynbl JIHK xak renernueckuii anmnapart, cucreMa CUHTe3a Oenka.

Tunbl KieTok: sykapuoTHuUeckass W mpokapuorndeckas. OCOOCHHOCTH CTPOEHHS
npokapuoTuyeckoi kietku. Kinerounas crteHka Oaktepuil. CTpoeHHE >yKapHOTHUYECKOU
kJ1eTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJI€TOYHAs! CTEHKA, TTTIMKOKAJIUKC, UX (PYHKIIMH.
[Tna3maruueckass mMemOpana, e€ cBoiictBa W ¢yHkuuMu. LluromnmasmMa u e€ OpraHoM[IBbI.
OnnomemOpanuble  opraHouasl  kietku: OIIC, ammapar  [onbmku,  JIM30COMBI.
[lonyaBTOHOMHBIE OpraHOWJbl KJIETKH: MHUTOXOHApWH, IacTuasl. [Ipouncxoxnenue
MUTOXOHpUI U mnacTua. Buael minactun. HememOpanHble opraHoubl KIETKUA: pUOOCOMBI,
KJIETOYHBIM LEHTpP, LEHTPUOJM, PECHUYKH, XIyTHMKH. DyHKIMM OpraHOMJOB KIIETKH.
Bxrouenus.

SAnpo — perynastopHbld 1eHTp KieTku. CTpoeHue sjpa: siiepHas 000J0YKa,

KapuoIuiazMa, XpoMaTuH, AOPbIIIKO. XpOMOCOMI)I.



TpancnopT BelIecTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIann, M. Illneiinen, P. Bupxos, . Yorcon,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacmpeneneHre XMUMHMYECKHX JJIEMEHTOB B HEXHBOW MPUPOJEH,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KUBOU IIPUPOJIEY.

Tabmuuer u cxemsl: «llepuonuueckas TabiauIa XMMUYECKHX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJIBl BOZABD», «buocunrted Oenka», «CTpoeHue MoieKynbl Oenka», «CTpoeHue
dbepmenta», «HykiennoBsie kuciotel. JIHK», «Ctpoenue monexkynsl AT®O», «CtpoeHue
9yKapUOTHYECKON KIeTKn», «CTpoeHHe >KHBOTHON KIeTKn», «CTpOEHHE pPaCTUTEIbHOMI
KJIETKW», «CTpoeHue MpoKapUOTHUECKON KIETKN», «CTpoeHHE sjipa KIETKW», «YTIEBOJIbI»,
«JIumuae.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJIOBaHKE ISl MPOBEACHUS HAOIIOICHUH,
U3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpUaTbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JIaGoparophas pabota Ne 1. «/3yueHne KaTaTUTHUECKOW aKTUBHOCTH (epMEHTOB (Ha
MIpUMEPE aMUIIa3bl UM KaTallas3bl)».

JlabopaTtopHas pabota No 2. «M3yueHue CTpOeHHUS KIJIETOK PACTEHUMU, KMUBOTHBIX WU
OaxkTepuii 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNnapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJICTKH.

OOmen BemiecTB, WiIM MeTabonmu3M. AccuMunsAIus (MIACTHYECKH OOMEH) U
JUCCUMMJIIALIUS (PHEPreTUYeCKUid 0OMEH) — JIB€ CTOPOHBI €IMHOI0 Ipoliecca MeTadboiIu3Ma.
Ponb 3aKk0HOB coXpaHEeHHMsI BELLIECTB ¥ SHEPTUU B IOHUMAaHUU MeTabou3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOHBIN U rereporpodHbid. Pons pepmenToB B 00MeHe
BELIECTB U NIPEBPALLEHUH SJHEPTUHU B KIIETKE.

®dortocunTte3. CmeroBas u TeMHOBas (Ga3el (oTocuHTe3a. Peaknmm (oTocuHTE3A.
OddextuBHOCTs (DoTOCHMHTE3a. 3HaueHWEe (POTOCHMHTE3a IS KU3HM Ha 3emuie. BrusHue
yCIOBUH cpe/bl Ha (POTOCUHTE3 U CHIOCOOBI MOBBIIIEHUS €r0 MPOJIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMOCHHTEe3. XEeMOCHHTE3UPYIoNue 0akTepur. 3HAaUCHUE XEMOCHHTE3a JIJIS )KU3HU Ha

3emite.



DHepretuyeckuii oOMeH B KieTke. PacmiernyieHue BemiecTB, BbIACIEHUE U
aKKyMyJIMDOBaHHME DSHEPrUM B KJIETKE. JTambl JHEpreTudeckoro ooOmeHa. [nukonwms.
Bpoxenue u ero Buasl. Kuciopognoe okucieHue, Wi KIeToyHoe abixanue. OKUCIUTeIbHOE
dbochopunmmpoBanue. DPPEKTUBHOCTh SHEPTETUICCKOTO OOMEHA.

Peaknun marpuyHoro cuHTe3a. I'eHetmueckas mHpopmanus u JHK. Peammszanus
TFeHETHYECKON MHpOpMaIMK B KJIETKE. | €eHeTUUECKHi KOl U €ro CBOMCTBA. TpaHCKPHUIIIIHS —
matpuunblii cunte3 PHK. Tpancmsauuss — OwuocuHTe3 Oenka. JTambl  TPaHCISALUH.
Komuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mctopusi oTkpbiTusi BupycoB (/. U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U KH3HEHHOrO MLHMKIAa BUPYcoB. bakrepuodaru.
bosiesHn  pacteHuid, KUBOTHBIX M  4YEJIOBEKa, BbI3bIBAEMbIC BHpycamH. Bupyc
ummyHonedpunura uvenoBeka (BUY) — BozOymurens CIIM/la. OOpaTHas TpaHCKpPHITIUS,
peBeprasa u uHTerpasa. [Ipodunaktika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHU.

JdeMoHcTpamum:

[optpets: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel nuTanus», «Merabonuzm», «MUTOXOHAPUSY,
«QHepreTuueckuil ooOMen», «Xmopormiacty», «@orocuntes», «Ctpoenue JHK», «Ctpoenue
u (yHKkunoHMpoBaHUE TeHa», «CuHre3 Oenka», «['eHeTnyeckuit Koa», «Bupycen,
«bakrepuogarn», «Ctpoenue u xu3HeHHbII wukin Bupyca CIIWJla, Oaxrtepuodaray,
«Pennmukanus [JHK».

O6opynoBanue: Moaenu-anmuukanun «Yasoernwe JIHK wu  Tpanckpummms»,
«buocuntes 6enka», «CTpoeHHe KIEeTKI», MoAenb cTpykTypsl JJHK.

Tema 5. PasmMHokeHNe U HHIAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslil 1Mk, WM KU3HEHHBIM UK KieTku. MHTepdasza u muros. Ipoueccsl,
nporekarmue B uHTepdase. Permmukanus — peakuus MatpuuHoro cunteza JIHK. Ctpoenue
XpoMOcOoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J[MITOUIHBIA U TalJIOUIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuael. l[luTonmornyeckne OCHOBBI Pa3MHOKEHUS W HWHIUBHIYAIBHOTO
Pa3BUTHSI OPTaHHU3MOB.

Henenne kierkn — muto3. Cramuum muto3a. [lporeccsl, nmpoucxosiue Ha pa3HbIX
CTaAUsX MUTO3a. Buoiornueckuii CMbICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.



@opMmbl pa3MHOXKEHHS OpraHu3MoB: Oecrojoe u 1mosioBoe. Bunbl Oecronoro
Pa3MHOXKEHHUS: JIeJIeHUEe HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE,
BEreTATUBHOE Pa3MHOKeHUE. VICKycCTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €I0 3HaYEHUE [
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Ctaguu meito3a. [Ipoueccsl, npoucxoasiiye Ha cTaausx mehosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonorndeckuii CMbICI U 3HAaYEHUE ME03a.

I'ameTorenes — mporecc 00pa3oBaHMs IOJIOBBIX KIETOK Yy JKHBOTHBIX. I[losioBbie
Kele3bl: CEeMEHHMKU M sSUYHUKU. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmaTo3oup, giflleKJIeTKa) — coepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS
AULIEKJIETOK U criepMaTo3ouaoB. Omiogorsopenue. Ilaprenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbkl SMOPUOHAIBHOTO PAa3BUTHUSL y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYIISIIHS,
opranorenes3. IloctamMOpuoHanbHOe paszBuTHE. THUIBI MOCTIMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JIMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOACTBA.

Poct u pasButne pacteHuil. OHTOT€HE3 LIBETKOBOTO PACTEHMS: CTPOCHHE CEMEHH,
CTaJlNU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuis! u cxeMbl: «POpMBI pa3MHOKEHUSI OPTraHU3MOBY, «/|BOITHOE OMI0I0TBOpEHNE
y LBETKOBBIX pPAaCTEHUN», «BererarnBHOE pa3sMHOKEHUE DPACTEHUN», «JleneHue KIeTKu
Oakrepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KieTouHBIN LUK,
«Permukanus JTHK», «Muto3», «Meino3y, «IIpsMoe u Henpsmoe pasButue», «l'amerorenes
Yy MJIEKOITUTAIOUINX U YeJIoBeKay, «OCHOBHBIE CTAJAMU OHTOICHE3a.

O6opynoBaHue: MUKPOCKOI, MUKponpenapaTsl «CriepMaTo30U1bI MIEKOIHUTAIOLIETOY,
«SlilexneTka MIIEKONUTAOLIETO», «KapHOKMHE3 B KJIETKaxX KOpEHIKa JIyKa», MarHuTHas
Moenb-anmiaukanus «/lenenue knetkny», monens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlaGoparopHble U MpaKkTUYecKue padoTbl:

JIaGoparopnas pabora Ne 3. «HaOnrogenue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopHas pabora Ne 4. «l3ydeHwe CTPOCHHS IOJOBBIX KJIETOK Ha TOTOBBIX

MHUKpOTMpernaparax.



Tema 6. HaciieicTBEHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTUkH. Mcropusi pa3BUTUS TEHETUKH. Poib LUTOIOTHUM U
SMOPHOJIOTHH B CTAHOBIICHHMHM TEHETHKH. BKiam poccHiiCKMX W 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHKU. MeToApl TeHETHKH (THOPHIOJIOTHYECKUN, HUTOTCHETHYCCKHIA,
MOJICKYJIIpHO-TeHeTHUeckui).  OCHOBHBICE = TCHETHYECKHE  TOHATHS. | eHeThyeckas
CHMBOJIMKA, UCTIOJIb3yeMas B CXeMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUS MPHU3HAKOB, YycTaHOBJIeHHble [. Menzaenewm.
MoHoruOpuIHOE CKpEeIIMBaHHE. 3aKOH €AMHO00pa3us TUOPUIOB TEPBOTO IMOKOJICHUS.
[IpaBuino nOMUHUpOBaHUS. 3aKOH pacUICIUICHHWs MPU3HAKOB. ['MMOTE€3a YUCTOTHI TaMer.
[TonHoe 1 HemoJHOe JOMUHUPOBAHUE.

JuruOpuaHoe CcKpemuBaHUEe. 3aKOH HE3aBUCMMOIO HACJICJIOBAHHUS TMPHU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUS. AHAIM3UPYIONICe CKPEIUBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs TeHOTUIIA OCOOH.

CuerieHHOe HacnenoBaHue mnpuszHakoB. Pabora T. Moprana mno cuenjieHHOMY
HACJIEIOBAHUIO 'eHOB. HapyllleHne cueryieHus: TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPHS HACTEACTBEHHOCTHU. [ €HETHUUECKHE KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpeAeleHHe 1ojia. AyYTOCOMBI U IOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHble M reTeporameTHble OpraHu3Mbl. HacnemoBaHue IpHU3HAKOB,
CICIUICHHBIX C IIOJIOM.

WM3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HacleAcTBeHHas. Poib
CpeIbl B  HEHACNENCTBEHHOM W3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHOM
W3MEHUYMBOCTU. BapuanmoHHBIA psAI M BapualMOHHAs KpuBas. HopMma peakuuu npu3Haka.
KonmuuecTBeHHbIE H KauyeCTBEHHBIE TIPU3HAKM ©W WX HopMa peaknuu. (CBolcTBa
MOANGUKAITMOHHONW U3MEHYUBOCTH.

HacneacrBenHas, WIH TeHOTUIIHNYECKas, U3MEHYUBOCTb. KomOunaTtuBHas
W3MEHUYUBOCTh. Mei03 M MOJOBOM MpoIlecC — OCHOBAa KOMOMHATHMBHONW HW3MEHYMBOCTH.
MytarmonHass u3MeHUMBOCTh. Kiaccumdukammst MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa U npuyuHbl MyTanuii. MyTtareHHbsle QakTopbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HacieACTBEHHOM n3menunBocty H. M. BaBuiosa.

BresiepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJ/Ibl T€HETHUKH YEJIOBEKA:

TeHEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECCKUH, OMOXUMUYECKUN, MOJICKYISIPHO-



reHeTudyeckuid. COBpEMEHHOE ONpe/eJeHUe T'€HOTHINA: IOJHOI€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHue, B ToM uncie ¢ nomouisto [11[P-anann3a. Hacneacrsennsie 3a0oneBaHust
YeJoBeKa: TeHHbIe Oo0Ne3HH, OOJE3HM C HACIEICTBEHHOM IPeIpacloOKEHHOCTHIO,
XpoMocomHbIe Oone3nn. CoMaTWyecKue W TeHepaTUBHBIE MyTanud. CTBOJOBBIE KIIETKH.
[lpuHnunsl  340poBOro  o0pas3a KU3HU, JUArHOCTUKU, MPOPWIAKTUKH U  JICYCHUS
reHeTUYecKkux  Oosie3Heil.  MeauKo-TeHeTUYeCKOe  KOHCYJIbTUpPOBaHHME.  3HAUYCHUE
MEJIUIUHCKOM TEHETUKH B TMPEJOTBPALICHUM W JICUCHUHU TEHETHYECKUX 3a0o0JieBaHUM
YEJI0BEKa.

JdeMoHcTpamum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuubpl u cxembl: «MOHOTMOPHIHOE CKpEIIMBAaHUE M €ro ILUTOrCHETHYecKas
OCHOBa», «3aKOH PacUICIUICHUS U €r0 LIUTOIC€HETHYECKasi OCHOBA», «3aKOH YUCTOTHI raMeT»,
«durubpunnoe ckpeuruBanue», «L{utomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIMBAHU,
«Meno3y, «B3auMoAeHCTBUE QJUICIBbHBIX TE€HOBY», <« '€HETMYECKHE KapThl PAaCTECHH,
YKUBOTHBIX M 4YeJIOBEeKay, «I eHeTuka mosia», «3aKOHOMEPHOCTH HACJIEIOBAHUSI, CIEIIIICHHOTO
¢ nonom», «Kapuorunbsl yerdoBeKa U KUBOTHBIX»,  «BuUABI  HM3MEHYUMBOCTH,
«MoaudukanmonHas U3MEHUYUBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpymnn
KpOoBW», «MyTallMOHHAsI U3MEHYHUBOCTb.

ObopynoBanue: mMojenu-anuimkanun «MoHOTHOpUIHOE CKpemuBanuey», «HemomHoe
JOMHUHUPOBaHUEY, «J{urnbpuaHoe ckpemmuBanuey», «llepekpéct XpomMocom», MHUKPOCKOI U
Mukpomnpenapar «Jlposoduna» (Hopma, Mmytanuu (GOpMBI KPBUIEEB W OKpAacKH Tena),
repbapuii «I'opox MOCEBHOI.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JlaboparopHass pabGota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO H
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(IIBI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHnass pabGota Ne 6. «M3yyenune wMoaM(PUKAIMOHHOW W3MEHYHBOCTH,
ITOCTPOEHHE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlaboparopHass pabora No 7. «AHanmu3 MyTanuid y JApo30uiIbl Ha TOTOBBIX
MHUKpOIpenaparax».

[IpakTuueckas padota Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.



Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MpoIlecC. 3apoxkKACHUE CENEKIIMU U JoMecTUKalusa. Yuenue H.
M. BaBuioBa 0 EHTpax MPOUCXOXKACHHUS U MHOT00Opasusi KyJIbTYpPHBIX pacTeHui. L{eHTpbI
MPOUCXOXKACHUSA IOMAIIHUX KUBOTHBIX. COpT, MOPOJIA, ITAMM.

CoBpeMeHHbBIE METObI CEeNEKIMH. MacCOBBIM M MHANBUYATbHBIN OTOOPHI B CEJICKITUN
pacteHuid © KUBOTHBIX. OIlleHKa OJKCTepbepa. bBIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuuHT. Yncras nuaus. CKpelMBaHue YUCThIX TUHUH. ['eTepo3uc, wim rudpuanas cuma.
Heponctsennoe ckpemmBanue — ayrOpuauur. OrganénHas ruOpuauzanus U e€ yCrlexu.
HckyccTBeHHBIM MyTareHes3 M MOJy4YeHHUE MOJUIUIONI0B. JIOCTHIKEHHSI CeIeKIMU pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnorus kak OTpacib MPOU3BOACTBA. ['eHHAs WHXKEHEpHs. DTamnbl CO3JaHUSA
pekomOunanTtHol JIHK m TpaHcrenHbix opranm3moB. Kierounas wHxeHepus. KineTouHbie
KYJIbTYpBI. MUKpOKIIOHATILHOE pa3MHOKEHHUE pacTeHHUil. KnonupoBanue
BBICOKOTIPOJIYKTUBHBIX CEIHCKOXO03SMCTBEHHBIX OPTaHU3MOB. JKOJOTUYECKHE M ITHUYECKUE
npo6iiembl. MO — reHeTH4ecKr MOAU(PUITIPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuupl u cxembl: kapta «l[eHTpBl MPOUCXOXKACHUS U MHOTOOOpa3Hs KYJIbTYPHBIX
pactenuit», «[lopoasl mOMamIHUX >KUBOTHBIX», «CopTa KYJIBTYPHBIX PaCcTEHUI,
«Otnanénnas rubpuamsanus», «Pabotel akanemuka M. @. VBanoBay, «[lomummonnusy,
«O0BeKThI OnoTexXHONMOTUNY, «Ki1eTouHbIe KyIbTyphl U KIIOHUpOBaHUEY, «KoHCTpynpoBaHue
U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MYJISDKU TIJI0JI0B U KOPHETUIOJAOB TUKUX (POPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi«OCHOBHBIE METOJBI U JOCTUKEHUS CENIEKIIMM PAaCTeHHUM M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIINIO, TNIEMEHHYIO (hepMYy, COPTOUCTIHITATEIHHBIA YIACTOK, B TEIUTUYHOE

XO03SICTBO, JJA0OPATOPHUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[Ipennocelaku BO3SHUKHOBEHUS 3BOJIOLMOHHON TEOpUHU. DBOJIOLUOHHAS TeOpus U eé
MeCTO B OMOJIOTHH. BiusiHUEe 3BOTIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CuzerenbcTBa 3Boitonuu. llaneoHTonornueckue: MocieI0BaTeNbHOCTD IOSBICHUS
BUJOB B IIAJICOHTOJOIMUYECKOW JIETONHUCH, MepexoiHsle (opmbl. buoreorpapuyeckue:
CXOJICTBO U paznuuue GayH u (op MaTEpUKOB U OCTPOBOB.

DOMOPHOTIOTHUECKUE: CXOJCTBA U PA3JINYUs SMOPHOHOB Pa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTMYHBbIE, PYAMMEHTApHBIE OpIaHbI,
aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHYECKHUE: CXOJICTBO MEXAHHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OomounonHas teopust Y. [lapBuHa. Ilpeamnochuikd BO3HUKHOBEHUS JapBHHHU3MA.
JIBuwKyliye Cwibl 3BOJIONMM BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHUE IpU
OTPaHUYEHHOCTH PECypCcOB, HEONpeAeNEHHas W3MEHYMBOCTh, OOph0a 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus Bostorun (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtornus. [Tonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBuxymue cuibl ((pakTopsl) 3BOITIOLNUN BUAOB B Mpupoae. MyTallmoHHBIN mpolecc U
KOMOMHATHBHAs W3MEHUMBOCTh. [lomynsuuoHHble BOJMHBI M Jpel¢d reHoB. M3omsnus u
MUTpaLys.

EctectBeHHbIll 0TOOp — Hampasisomuil ¢akTop 3BooLUd. DOpMBI €CTECTBEHHOTO
otbopa.

[TpucnocoOaeHHOCTh ~ OpPraHU3MOB  KakK  pe3ynbTaT  dBostouuu.  [Ipumepsr
MPUCTIOCOOTICHUN Y OPraHu3MoB. ApoMOp(O3bl U UAM0AAANI TAIIUH.

Bun u Bugoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (OpPMBI BHUI000pa30BaHUSA:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

Maxkpossosonust. @opMbl 3BoIONUH: (pUIeTHYecKas, TMBEpreHTHas, KOHBEPreHTHas,
napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[Ipoucxoxaenune OT  HecHeNHATM3UPOBaHHBIX  MpeakoB.  [Iporpeccupytomias

crienuajn3anus. A)IaHTI/IBHaH paguanus.



JdemoHcTpaumuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkensb, @. Mrosep, A. H. CeBeprios.

Tabmuupel u cxembl: «Pa3BuTue OpraHMYECKOro MHpa Ha 3emie», «3apoibIlIn
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprObBI 3a CYIIECTBOBaHHEY,
«EcrectBeHHBIil 0TOOpP», «MHOroo0Opa3ue COpPTOB pacTeHHi», «MHOroodpasue mopos
KUBOTHBIX»,  «[lomymsauum»,  «MyTauMOHHas  W3MEHYHMBOCTBY,  «APOMOPGO3BI»,
«Uanoananrtanumy, «O0mmas aereHepanusy», «JBUXKyIIHe CUIIBI dBOIMIONUNY, «Kapra-cxema
Mmapuipyra nytemectsus Y. Jlapsunay, «bopnba 3a cymectBoBanuey, «lIpucnoco0i1eHHOCTh
opranusmoBy, «I'eorpaduueckoe B11000pa3oBaHme», « IKOJOTHIECKOE BU000Pa30BAHUEY.

O6opynoBaHMe: KOJUJIEKLHS HACEKOMBIX C Ppa3JIMYHbIMU TUIIAMU OKpacku, Habop
TUTO/IOB M CeMsH, KoJuteKuus «[IpruMepsl 3aUTHRIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIEIb
«OCHOBHBIE HAMpaBICHUS SBONIONUM», 00BEMHAs Mozenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX».

buoreorpaguueckas kapra mupa, Koyuiekuus «@DopMbl COXPAHHOCTH HCKONAEMbIX
KUBOTHBIX M pacTeHuil», Moxenb anmmmkanus «llepekpéct Xpomocom», BiIaKHbIE
npemnapatsl «Pa3BuTHe HacekoMoro», «Pa3Butue JArymku», MUKponpenapar «/Ipozoduna»
(HopMa, MyTaluu (GOPMBI KPbUILEB U OKPACKH TEIA).

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JIaGoparopHast pabora Ne 2. «OmnmcaHue mHOpHUCIIOCOOIEHHOCTH OpraHuzMa M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble  TpPENCTaBICHHUS O  3apOXKACHUM JKM3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: aOuoreHe3 M MaHCHepMHs. XUMHUYECKas HBOJIOLMSL.
AOHOTEHHBII CHHTE3 OpPraHMYECKHX BELIECTB U3 HEOPraHWYECKHX. DKCIEPHUMEHTAbHOE
MOATBEPK/IEHNE XMUMHUYECKOH 3Boftounu. HadanmpHble 3Tambl OMOJIOTHYECKOW 3BOIOIUH.
l'unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp UM BO3HUKHOBEHHUE
nporokieTku. [lepBele KieTkn M ux 3Bomtonus. @opMHUpoBaHHE OCHOBHBIX TPYII >KMBBIX

OpraHnu3MoOB.



Pa3zputne xu3Hu Ha 3emsie mo 3pam W nepuojgaMm. Karapxen. Apxeilckas U
npotepo3oiickas 3pbl. [lanmeo3olickas spa u e€ mepuoabl: KEMOPHUIMCKUN, OPIOBUKCKUH,
CUJIypUMCKH, IEBOHCKUM, KAMEHHOYT'OJIbHBIN, IEPMCKHIA.

Me3so30licKkas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiumaTa U reoJIorTM4ecKuX IpoueccoB. OCHOBHBIE 3TAlbl IBOJIIOLUN
pPacTUTENILHOTO W KMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHuil u >KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema  OpPraHMYecKOro Mupa Kak OTpaxkeHue 3Bojrouuu. (OCHOBHbIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBoroIMs 4YelloBeKa. AHTpPOIIOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHUi o
MIPOUCXOXACHUN uejoBeka. MeToapl u3ydeHus aHTponoreHe3a. CXoJcTBa U pa3Inyus
YeJI0BeKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cunbl ((dhakTopbl) aHTpororeHesa. HacneacTBeHHas HM3MEHYHUBOCTh U
eCTeCTBEHHbIH 0TOOp. OOIIecTBeHHBIH 00pa3 JKU3HU, W3TOTOBJICHUE OpPYIUN Tpyna,
MBIIJIEHUE, PEYb.

OCHOBHBIE CTaUU U BETBH HBOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YEI0BEK yMENbIH,
UYenosek npsamoxomsamuii, YenoBek HeaHIepTalbCkud, YemoBek pasymubiid. Haxonku
HCKONAEMBIX OCTaTKOB, BpeMsl CYILIECTBOBaHMS, 00JACTh pPacHpOCTPAHEHUS, OOBEM
rOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYAHUSL.

Yenoeueckue packl. OCHOBHbIE OOJIbIINE PAChl: €BPONCOUHAs (€Bpa3uiickas), Herpo-
aBcTpajoujHas (PKBaTOpUAbHAs), MOHTONOWIHAs (a3uaTCKO-aMepUKaHCKas). YepTol
MPUCIIOCOOJIEHHOCTH TPEICTaBUTENEH YENOBEUYECKMX pac K YCJIOBUSM CYIIECTBOBAHHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapBus.

Tabmuier m cxeMbl:  «Bo3HuxkHoBenue CojlHEYHOM  cHCTEMEBI», «Pa3ButHe
OpraHuyeckoro mupay, «PacrurenbHas kierkay, «KuBoTHas kinerka», «[Ipokapuotudeckas
KJIeTKa», «CoBpeMEHHasl CUCTEMa OPraHMUYECKOTro Mupay, «CpaBHEHME aHATOMUYECKUX YEPT
CTPOGHHUS  YelOBeKa M 4YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKMX HAXOJOK IMPEJAKOB COBPEMEHHOIO 4YejoBekay, «/[peBHeilmiue moan»,

«/IpeBHue moany, «llepBbie COBpeMEHHbIE JTI0IN», «HeToBeUeCKrne pachl».



Ob6opynoBanue: myspku «l[Ipoucxoxaenue uenaoBeka» (OIOCThI aBCTpPAIONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKA WM H300paKEeHUs KaMEHHBIX
OpYIHii IEpBOOBITHOTO YeNloBeKa (KaMHHU-YOMIIEPHI, pyOuia, ckpebiia), Te0XpOHOIOTHIECKast
Tabauna, KoyuteKuus «PopmMbl COXPaHHOCTH UCKOTIAEMBIX JKUBOTHBIX M PACTCHHIN.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[TpakTrueckas padora Ne 1. «M3yueHne HCKOMMAEMBIX OCTATKOB PACTEHUHN W KUBOTHBIX
B KOJUIGKLIMSIX».

OKCKypcusi «OBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAY4HbIN
WM KpaeBeTYeCKUil My3ei).

Tema 3. Opranu3mbl U OKpPYKAKIIAS Cpeaa.

OKojorusi Kak Hayka. 3aJaud M pasfesbl 3KOJOruu. MeToJpl HKOJIOTMYECKUX
UCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWs  OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JAYIIHAs, I[TOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonorndeckue (akropsl. Kiaccudukamnus sxonornyeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIOTeHHBIE. J[eliCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abuotnyeckue (QaxkTophl: CBET, TeMIeparypa, BiIaxHOCTh. doTomepuoansm.
[IpucnocoOneHus opraHu3MoOB K JEHCTBUIO aOHOTHYecKuX (QakTopoB. buomornyeckue
PUTMBI.

buotnueckue (daxktopel. Bumbl OHMOTHYECKHMX B3aMMOJCUCTBHI: KOHKYpPEHIIHS,
XMIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapasutusm, Koomepamusi, MYyTYaJlu3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HaueHUE
OMOTMYECKMX B3aUMOJEHCTBUM  JUIsl  CYLIECTBOBAaHMSI OpPraHM3MOB B  NPUPOJTHBIX
COO00IIIECTBAX.

DKOJIOTUUECKUE XapaKTEepPUCTUKU MNonyiasiuud. OCHOBHBIE MMOKA3aTENH MOIMYIISIUU:
YUCJIEHHOCTh, IUIOTHOCTb, POKJa€MOCTh, CMEPTHOCTb, MPUPOCT, MuUrpauus. JuHammuka
YHCJIEHHOCTH MOMYJISIIIUY U €€ PeryJisiusl.

JdemoHcTpauuu:

[optpetsl: A. I'ymbonbaT, K. @. Pynbe, O. I'ekkens.

Tabmumer u  cxembl: kapta «[Ipupomnbie 30HBI 3emmm», «Cpeasl OOUTaHHS
opranusmoBy, «@Poronepuoausm», «llomynsauuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH

nonyisiuu uHpy3zopun-Tydenskuy, «llumessie nenm».



JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlabGopaTtopHas padota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PAaCTCHUH W3 Pa3HbIX
MECT OOUTAHHSI.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktnueckas pabora Ne 2. «llomcu€T MIOTHOCTH TMOMYJSALNMA pa3HBIX BHJIOB
pacTeHuin».

Tema 4. Coo0miecTBa U IKOJOTMYECKHE CUCTEMbI.

CooOmectBo  opraHu3mMoB — OuoneHo3. CTpykTypbl OHMOLIEHO3a:  BHJIOBaf,
MIPOCTPaHCTBEHHAs, Tpoduueckas (mumiesas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkojoruveckre cucreMbl (9kocuctembl). [loHsTHE 00 3KOCHCTEMe UM OHOreoleHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIyLECHTHI.
KpyroBopot BemiecTB W MOTOK HEPTHHM B dKOcHcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBbie menu u cetd. OCHOBHBIE TOKAa3aTENM SKOCUCTEMbI: OHoMacca,
MPOIYKIHS. DKOJIOTHYECKUe MUPAMHIbL: MPOIAYKIIMH, YUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETyJIALus, pa3BuTue. CyKieccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCUCTEMAa XBOHHOTO WIU
IIMPOKOJIMCTBEHHOTO JIeca.

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

buopaznooOpasue  kak  (dakTtop  ycroWumBocTH  dKocucteM.  CoxpaHeHue
OMOJIOTNYECKOro pa3Ho0Opa3us Ha 3emIie.

VYuenue B. 1. Bepnanackoro o Ouocepe. ['panuibl, cocraB u cTpykTypa 6uocheps.
XKusoe BemectBo u ero ¢pyHkuu. OcodeHHOCTH OMocheprl Kak ri00aibHON IKOCUCTEMBI.
Jlunamuyeckoe paBHOBECHE U oOpaTHas CBA3b B Ouocdepe.

KpyroBopotsl BemecTB ¥ OHOreOXMMUYECKHE IUKIBI 3JIEMEHTOB (yriepojia, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emun. AHTPONOTCHHBIE H3MEHEHHS B Ouocdepe.
['moGanbpHBIE SKOTOTUYECKHUE TPOOIEMBI.

CocymecTBoBaHue Mpupoasl M dyenoBeuecTBa. CoxpaHeHHe Omopa3zHooOpasusi Kak
ocHOBa YycToiumMBOoCTH Ouochepsl. OCHOBa palMOHAIBHOTO YIPABICHHUS MPUPOJHBIMU
pecypcamu u UX UCTOIb30BaHue. JlOCTIKEHMsI OMOJIOTHH ¥ OXpaHa MIPHUPOIBI.

JdemoHcTpaumuu:



[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmusr u  cxembl: «llumeBsie wnenu», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«[Ipupogusie coobmiectBay, «Llenu nutanus», «IKonorudeckas nupamuaay, «buocdepa u
YeJoBeK», «IDKOCHCTEMa UIMPOKOJIMCTBEHHOTO Jiecay, «JKOCHCTEMa XBOMHOTO Jiecay,
«buoueno3 Bomoémayn, «ArpoueHos», «lIpumepHble aHTPONOreHHBbIE BO3ACHCTBHS Ha
npupoay», «BaxkHelIne UCTOYHUKH 3arpsi3HEHUs BO3[yXa M IPYHTOBBIX Boi», «[louBa —
BaXHEHUIIasgs cocTaBisitomas Ouocdeprr», «DakTopbl aerpagauuu mous», «llapHUKOBBIN
spdexT», «DPakTOpbl PAAMOAKTUBHOIO 3arpsizHeHHst Ouocdepb», «OOmas crpykrypa
ouocteps», «Pacrnpoctpanenue xu3HH B Ouocdepe», «O30HOBBI SKpaH Ouocdeps»,
«KpyroBopot yriepoaa B 6uocdepe», «KpyroBopot a3zora B Ipupoie».

O6opynoBanue:  Mojenb-anIuiMKanuss  «TunuyHble  OMOLIEHO3bI»,  repOapuit
«PactutenbHbie  cooOmiecTBay, Koyuiekiuu «buoreHo3», «Bpemutenn BakHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYNbTYp», TepOapuu M KOJJICKIMU PACTEHUH M SKUBOTHBIX,
MpUHAJICKANIME K pPa3HbIM SKOJIOTHYECKMM TpyImaM ofHoro Buaa, KpacHas KHura

Poccuiickoit ®Denepanun, H300paXeHHUs OXpPaHSIEMbIX BHIOB pPACTEHHH W IKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHM ITPOI'PAMMEBI 110 BMOJIOTA HA
BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiMBalOTCS TpeOOBaHUSA K pe3yjabTaTaM OCBOCHUS
00yJaIOIUMUCS TIPOTPaMM CPETHETO O0IIEero 00pa30BaHusl: TMYHOCTHBIM, METAIIPEIMETHBIM

" NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOEHUS IpeaMmeTa «bruonorus» BblIEIEHBI
CJIENYIOIIME COCTABISIONIME: OCO3HAHHE OOYYAIONIMMUCS POCCHUHCKONW T'pakIaHCKOM
HUJICHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEIEHUIO,
HaJIMYMe MOTHBAIMM K OOYYEHHIO OHMOJOTHH, ILeJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOexJIeHUil JIMYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH M HUCTOPHUYECKUX TPaauluil
pa3BUTHUS  OMOJOTUYECKOTO  3HAHUS, TOTOBHOCTh U  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMUA  YCTaHOBKaMH,
MPUCYIIMMHU  CHCTEME€  OHOJOTMYECKOro  O0pa3oBaHWsA, HaJWuue  HKOJIOTHMYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH II€JIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JInyHOCTHBIE pE3yabTAThl OCBOCHUS MpeaMeTa «bHosorusy JOCTUTaloTCs B €AMHCTBE
y4eOHOW U BOCIIUTATEIHLHOM NEATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMHU, HCTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMMU, IPUHITBIMU
B 00IlIeCcTBE MpaBUJIaMHU ¥ HOpMaMH MOBEJIEHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUS,
CaMOBOCIUTAHUS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMHU JIMYHOCTH, TATPUOTU3MA,
YBOKEHUSA K 3aKOHY W MPABOMOPSJIKY, YETOBEKY TPYAa U CTAPUIEMY MOKOJIEHUIO, B3AUMHOTO
YBOKEHUS, OCEpeKHOr0 OTHOLIEHWS K KYJIbTYpHOMY HACIEOUI0 U  TPATUIUSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont denepannu, NpUpoAE U OKPYKAKOLIEH cpelie.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUs YydeOHoro mpenmera «buomoOrws» MOMKHBI
OTpakaTh TOTOBHOCTH M CIIOCOOHOCTh OOYYarOIINXCSl PYKOBOACTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEH MO3WLMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPHEHTAlWi, MO3UTUBHBIX
BHYTPEHHUX YO@XKICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0IiecTBa, pacIupeHe >KU3HEHHOTO OMBITA U OMbBITA ASSITEIFHOCTH B TPOIECCE peaTn3aliu

OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCITMTATEIIbHOM JACATCIIBHOCTH, B TOM YHCJIE B HaCTH:



1)rpaxaaHcKkoro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0y4yaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX NpaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA U
MIPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESITENbHOCTH MPU CO3JaHUM YUEOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATEIBHBIX 3a7a4, BBITIOJHECHUH OWOJIOTHYECKUX
SKCIEPUMEHTOB;

CIOCOOHOCTH OMpeAeNsATh COOCTBEHHYIO MO3UIMI0 IO OTHOIICHUIO K SBJICHHIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YyMEHHE YYUTHIBaTh B CBOUX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJCH C pPa3sHBIMH YOCKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIBHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHHS Y4YEOHBIX,
MO3HABATEJIBHBIX W MCCIEIOBATEIbCKUX 3a7a4, YBAXKUTEILHOTO OTHOIICHHS K MHEHHIO
OIIIIOHEHTOB TP 00CYKICHUN CIIOPHBIX BOIPOCOB OMOJIOTHIECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTb  POCCHUUCKOM TPAXKIAHCKOW  HACHTHYHOCTH, TMAaTPUOTH3MA,
YBaKEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes] PoauHOMN, TOpoCcTH 3a CBOM
Kpaii, cBOr0 PonnHy, CBOIl S3bIK U KYJIBTYpPY, MPOILLJIOE M HACTOALIEE MHOTOHALIMOHAIBHOTO
Hapoza Poccuu;

IIEHHOCTHOE OTHOIIEHHE K TMPUPOJHOMY HACICAUI0 M TMaMITHUKAM TPUPOIBI,
JOCTIKEHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCUUCKHX YUY€HBIX B CTAHOBJICHHE U DPa3BUTHE
OMOJIOTHY, TOHUMAHUS 3HA4YeHHS OWOJOTMH B TIO3HAHWHM 3aKOHOB TPUPOJBI, B JKU3HH
YEJIOBEKa M COBPEMEHHOTO OOITECTBA;

uneiHas yOexAEHHOCTh, TOTOBHOCTh K CHyXeHHIO U 3ammure (OteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUS,;



CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pELICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJUTEISM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEMHON J>XHU3HM B COOTBETCTBHHM C TPAAUIMSIMU
HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOMIEHWE K MHUpPY, BKIIOYas OCTETUKY ObITa, HAYYHOIO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B PAa3HBIX BHJIAX HUCKYCCTBA, CTPEMIICHHE IPOSBISTH
KauecTBa TBOPUYECKOU JTMYHOCTH;

5) d¢usuueckoro BocnuTaHHS, (OPMHUPOBAHHMS KYJbTYPbl 30POBbSI U
AMOLUMOHAIBHOTO 0JIArONOIyYns:

MOHMMAaHUE W peau3alus 370pOBOTO M 0e30MacHoro odbpasza >KU3HH (30POBOE
MUTaHUE, COOJIFO/ICHNE TUTUEHUICCKUX MPABUI M HOPM, COATAHCUPOBAHHBINA PEXKUM 3aHATHH
U OTHbIXa, peryispHas Qu3ndeckas akKkTUBHOCTH), OEpENKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE IICHHOCTH TPAaBWJ WHIUBUAYAIBHOTO W KOJJICKTUBHOTO 0O€30MacHOTO
MTOBEJICHUS B CUTYAIIHSX, YTPOKAIOIINX 3I0POBBIO H KU3HU JIFOJICH;

OCO3HaHWE TOCTEACTBUN U HEMPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS alKOTOJs,
HapKOTHUKOB, KYPEHHUS);

6) Tpya0BOr0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHWE IICHHOCTH MacTePCTBa, TPYIOTIO0HE;

TOTOBHOCTh K AaKTHBHOW  JEATENbHOCTH TEXHOJOTHMYECKOW U  COLUAIbHON
HaMpaBJIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATH, MJIAHUPOBATH U CAMOCTOSITENILHO BHITIONHATh
TaKyIo JCSITeIbHOCTD;,

WHTEPEC K pa3sIunIHbIM cepaM MpoPecCHOHATBHON JeSTSIIbHOCTH, YMEHHE COBEPIATh
OCO3HaHHBIN BBIOOp Oymymied mpodeccuu W pearn30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
TUJTaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO Ha MPOTSHKEHUU BCel

KU3HU,



7) 3K0JI0ru4ecKOro BOCIMTAHMS:

HKOJIOTUYECKU 11eJIecO00pa3HOe OTHOLIEHHE K IMPHpOJie KaK HMCTOYHMKY >KM3HM Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYIbTYpHI: IPUOOPETEHUE ONBITA TIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUH ISl OKPY>KAIOLIEH Cpeibl;

OCO3HaHME ITI00AJILHOIO XapaKTepa 3KOJIOIMYECKUX Mpo0iIeM U IyTel UX peLIeHus;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPH H3YyYCHWH OHOJIOTUM 3HAHUS |
YMEHHUS TPU PELICHHH TpOoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHUPOJOIOIB30BAaHHEM
(cobmroneHne npaBwil MOBEACHUS B IIPUPOJIE, HAIIPABICHHBIX HAa COXPAaHEHUE PaBHOBECHUS B
HKOCHUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE AEHCTBUM, MPUHOCALIMX BpPEI OKpYKaIOILEH MPUPOAHON Cpele,
yYMEHHE IIPOrHO3UPOBATH HeOJIaronpusITHBIE 9KOJIOTMYECKUE MOCIIEACTBUS
IPEeINPUHIMAEMBIX IeHCTBUI U MPEIOTBPAILATh UX;

HaJIMYME Pa3BUTOIO SKOJOTHYECKOTO MBIIIJICHHS, SKOJIOTHYECKON KyJIbTYpbI, OIBITA
NESTEIbHOCTH  SKOJIOTMYECKON HAINpaBICHHOCTH, YMEHMsI PYKOBOJICTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAJbHON IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH IeATEIIbHOCTH SKOJIOIMYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOI'O Ha JAMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE  SI3BIKOBOM M  YMTATENbCKOW  KYJNbTyphl Kak CpeJCcTBa
B3aMMOJICHCTBHS MEXTy JTFOIbMHU M TIO3HAHUS MHUPA;

MOHMMaHHE creun(PUKN OMOJOrMH KaK HayKH, OCO3HaHUs €€ poju B (POPMUPOBAHUU
palMOHAPHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MpeJCTaBiIeHus 00
OKpY’KaloIlleM MHpe KaK O €IUHCTBE INPUPOJbI, 4YelIOoBeKa M OOlIecTBa, B MO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodIeM coXpaHEeHHUs PUPOTHOTO PaBHOBECHS,

yOeXKAEHHOCT, B  3HAYMMOCTH OHMOJOTHMH JUIsl COBPEMEHHOM IMBHWJIM3ALUU:
oOecriedeHruss HOBOTO  YPOBHS  DPa3BUTUS  MEIUIUHBI, CO3JaHHE  MEePCHEKTHBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pelIaTh PECYPCHBIE MTPOOJIEMBbI Pa3BUTHS YEIOBEUECTBA, TIOUCKA

MyTell BBIXOJA W3 TJIOOAIBHBIX OSKOJOTMUECKHX TpobjeM H obOecrnedeHusl Tepexoja K



YCTOMYHMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO IPUPOJHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOTYYCHHH OWOJOTMYECKUX 3HAHWNA B IEJSAX IOBBIIICHUS
o0mmel  KyJNbTypbl, ©CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW  YacTH
(YHKIIMOHATILHOW IPaMOTHOCTH 00yYaromuxcs, GopMUPyeMOii IpH U3y4EeHUU OUOJIOTUH;

IIOHMMAaHHE CYIIHOCTU METOJOB IO3HAHUS, MUCHOJb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIb30BaTh TOJMy4YyaeMble 3HAHUsS JJIs aHauu3a M OOBSICHEHUS SBJICHHIA
OKPYKAOIIEro MUpa U MPOUCXOASIINX B HEM W3MEHEHUH, YMCHHE JellaTh 00OCHOBAaHHBIC
3aKJIIOUYEHHS HAa OCHOBE HAay4YHBIX ()aKTOB U HMMEIOIIMXCS MAHHBIX C IIEJIbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIEHO HCIIOJIB30BaTh OMOJOTMYECKHE 3HAHMS IS PEIICHHS
pOo0JIeM B pealTbHBIX KU3HEHHBIX CUTYAITUsX;

OCO3HaHUE LEHHOCTH HAYYHOU IESITEeIbHOCTU, TOTOBHOCTh OCYHIECTBIATH MPOCKTHYIO
1 UCCJIE0BATENbCKYIO IESITEIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAHUH 1O OWOJOTHH B COOTBETCTBHU C J>KH3HCHHBIMU

MOTPEOHOCTSAMHU.

METANIPEJMETHBIE PE3YJIbTATHI

MeTaHpeI[MCTHI)IG p€3YJ'II>TaTI)I OCBOCHUA yqe6Hor0 Hpe)]MeTa «BI/IOJ'IOFI/IH» BKJIFOYAKOT:
3HauYuMBble UI1  (OPMHPOBAHHMS MHMPOBO33PEHMSI OOYYAIOMIMXCS MEKIUCIUILINHAPHbBIE
(MexmpeMeTHbIE) OOIEHAYYHbIE TOHATHS, OTPAKAOIIUE IEIOCTHOCTh HAYYHON KapTHUHBI
MHUpa U crieln(uKy METOI0B MO3HAHUS, UCIONIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO,
SHEPTHsI, SIBJICHUE, TTPOIIECC, CUCTEMa, HaYIHBINA (PaKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOpHs, HCCICNIOBAaHUE, HAONIOJCHUe, W3MEpPCHHE, OJKCIICPHUMEHT W JIPYTUX),
yYHHUBEpCalTbHbIE y4eOHbIE NEeHCTBUS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIE, PETYIISITHBHBIE),
obecnieunBaromue (popmupoBaHue  (GyHKIIMOHATHHOW TPaMOTHOCTH U COIHAIBHOU
KOMITETCHIIMM OOYYaIOIMINXCS, CIIOCOOHOCTh OOYYAIOIUXCS HCIIOJIB30BaTh OCBOCHHBIC
Me)K)II/ICHI/IHJ'H/IHapHI)Ie, MHpOBOBSpqueCKHe 3HAHUA U YHI/IBepcaJ'IBHI)Ie y’—Ie6HBIe }IeﬁCTBI/IH B

MMO3HABATEIbHOMN U COLMAIbHOM IIPaKTUKE.



MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MTPOTPaMMBbI CPEIHETO 00IIEro oOpa3oBaHUs
JOJDKHBI OTpaXkaTh:

OBi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

1)0a3oBble JIOTHYecKHe AeiCTBUS:

CaMOCTOATENIbHO (DOPMYJIMPOBATh U aKTyaJU3HPOBATh MPOOJIEMY, paccMaTpHBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHUU 3HAHWKM TPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHUs, Kiaccu(ukanuu, o0OOIICHHUS), PAaCKPbIBATh CMBICI OHMOJOTHMYECKHX
MOHATHM (BBIACNATh MX XapaKTepHbIe TMPU3HAKH, YCTAaHABIMUBATH CBSI3U C JAPYTUMU
TTOHSATHSIMH ),

OTIPECIIATh LEIH JCATCIHHOCTH, 3a]aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTATHI ICATECIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

WCIIOIh30BaTh OMOJIOTHYECKUE TOHATHUS ISl OOBSCHEHUS (PAKTOB U SIBICHHH >KMBOU
MIPUPO/IBI;

CTPOUTH JIOTHYECKHE PACCYXACHHS (MHIYKTUBHBIC, IEAYKTHBHBIC, MO aHAIOTHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTH W TNPOTHBOPEYMS B  PAacCMaTPUBACMBIX  SIBJICHHSIX,
(GbopMyInHUpOBaTh BHIBOJBI M 3aKITIOYCHHUS,;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPENICTBA AJIsl MPEICTABICHHS CYIIECTBEHHBIX CBSI3ei
¥ OTHOIIEHWUH B M3Y4aeMbBIX OHMOJOTHMYECKHX OOBEKTaX, a TaKXKe IMPOTHBOPEYUN pPa3HOTO
poJia, BBISBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX

pazpabarhiBaTh IUTAH pEHICHHS MOpoOJeMbl ¢ Y4€TOM aHaiM3a HWMEIOLUXCS
MaTepUaIbHBIX ¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICITEILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJLTATOB IICIISIM,
OIICHUBATh PUCKU IOCIICICTBUH JICITETLHOCTH;

KOOPJIUHUPOBATh M BBIIIOJHATE PabOTy B YCIOBUSX PEATHHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:

BIIQJIETh HABBIKAMHU Y4eOHO-MCCIEIOBATENbCKOW U  TPOEKTHOW AESITeNbHOCTH,
HaBBIKAMHU pa3pelieHus MpoOJieM, CIOCOOHOCThIO UM TOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MOMCKY METOJIOB peIICHUS MPAKTUYSCKUX 3aJad, MPUMCHCHHIO pa3IUYHBIX METOJIOB

TTO3HAHUSI;



WCIIOJIb30BaTh PA3JIMYHBIE BBl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTaH, TPpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUeOHBIX CUTYallUSX, B TOM YUCIIE MIPH
CO3JIaHUH Y4EOHBIX M COLMATBHBIX POCKTOB;

dbopMUpOBAaTh HAy4YHBI THII MBIIIICHUS, BIAACTh HAYYHOH TEPMUHOJIOTHCH,
KJIFOYEBBIMH IMOHATUSIMU U METOJAMU;

CTaBUTHh U (GOPMYIHUPOBATH COOCTBEHHBIEC 3a]]a4l B 00Pa30BaTEIbHON JESTEIbHOCTH U
KU3HEHHBIX CUTYalIUsIX;

BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSI3M M AKTyaJM3MpOBaTh 3a]ady, BbIABUIATh
TUIIOTE3y €€ pEILICHUs,, HaXOAUTh apryMEHThI JUIsl JO0Ka3aTejlbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJI€ PELICHUS 3aJayd pe3yibTaTbl, KPUTUUYECKHU
OLIEHHUBATbh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH IIeJICHANPABIICHHBIN MOUCK MEepPeHoca CPeACTB U CIIOCOOOB JCHCTBUS B
podecCHOHABHYIO CPeny;

YMETb IMEPEHOCUTh 3HaHMS B IIO3HABATEJIbHYIO M IMPAKTUYECKYIO oO0acTu
KHU3HEIEATEIBHOCTH;

yYMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEIMETHBIX o0nacTeil;

BBIIBUTATh HOBBIE WJEH, MpeasiaraTb OPUTMHAIbHBIE MOJXOJbl U PEIICHUS, CTaBUTh
MpoOJIEMBI U 3a/1a4H, JOIYCKAIOIUE aIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX HHPOPMALMU (TeKCcTe yueOHOro mocodus,
HAay4YyHO-TIOMYJISIPHOM  JHUTepaType, OWOJIOTMYECKHUX  CJIOBapsiX U CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3zax NaHHbIX, B MHTepHeTe), aHanmu3upoBaTh MH(GOPMALUIO PA3IUYHBIX
BUJOB U (QOpPM TMpelICTaBIEHHs, KPUTHYECKH OIIEHUWBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(dbopMynrpoBaTh 3ampoOChl U NPUMEHSATH Pa3IMYHbIE METOJIbl MPU MOUCKE U OTOOpe
Ouosornueckoil nHpopMaIuu, He0OXOAMMOMN JIJIs1 BBITIONHEHUS YI€OHBIX 3a7a4;

PUOOPETATh OMBIT UCTIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIH,
COBEpILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMY IMpeAcTaBiICHUS OMOIOrMYecKOi

nHpopmanuu (cxeMsl, rpaduKy, JUarpaMmmbl, TAOIUIbI, PUCYHKH U IPYTroe);



UCIOJIb30BaTh HAay4YHBIH SI3bIK B KayeCTBE CpelCcTBa NpH pabore ¢ OHOIOrHyecKon
uHbopMaluen: IPUMEHATh XUMUYECKUe, GU3NYECKUE U MAaTEMAaTUYECKHUE 3HAKU U CUMBOJIBI,
¢dopmynbl, abOpeBuaTypy, HOMEHKIATYpPYy, HCHOJB30BaThb W IPEOOpPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJITHOCTH;

BJaJIeTh HaBbIKAMU DACHO3HABAHUSA W 3alUThl HMH(OpManuM, HHGOPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBnajeHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

1)o0menue:

OCYILIECTBIATh KOMMYHHMKAallUM BO BceX cdepax >KU3HU, aKTMBHO Y4YacTBOBaTh B
JMajore WIN JUCKYCCHUHM IO CYIIECTBY 00CyXkJIaeMoi TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJECHHUSI OTHOCUTEIBHO BBINOJIHEHUS IIpeagaraéMoil 3anayu, y4UThIBaTh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHblE Cpe/lCcTBa OOIIEHUS, OHUMATh 3HAYCHHME COLMATbHBIX
3HAKOB, HPEINOCHIIOK BO3HUKHOBEHMSI KOH(DIMKTHBIX CHUTyalud, YyMeTb CMsr4arb
KOH(JIMKTBI U BECTH IEPETOBOPHI;

BJIAJIETh PA3ITUYHBIMU CIIOCOOaMU OOLICHUS U B3aMMOACUCTBUS, IOHUMATh HAMEPEHUS
APYTUX JIOAEH, MPOSIBISATh YBAXHUTEIbHOE OTHOLIEHHE K COOECeIHUKY M B KOPPEKTHOU
¢dopme popMynupoBaTh CBOM BO3PAKEHMS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HMCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2)coBMecCTHAsI 1eSITEJIbHOCTD:

MOHUMAaTh M MCIIOJIb30BaTh NMPEUMYILECTBA KOMAHIHON M WHAMBUAYAJIbHOW paboThI
IpU pEeHIeHUH OHOJOTMYECKOH MpoOsieMbl, 0OOCHOBBIBATH HEOOXOJWMOCTb INPUMEHEHUS
IpyNNoOBLIX (POPM B3aUMOIEHCTBUS IPU pEIICHNN YUeOHOH 3aauu;

BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JACUCTBHUH ¢ Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEHN KaXKJ10T0 4JI€Ha KOJUIEKTHBA;

MPUHUMATH IIeJIM COBMECTHOM NEeSTEIbHOCTH, OPraHW30BbIBaTh U KOOPAUHUPOBATH
JIEUCTBUA MO €€ OCTUKEHHIO: COCTABJIATh IUIAH JIEWCTBUM, paclpelenaTh poju ¢ YYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh KAuyeCTBO CBOET0 BKJIaJa M KaXJOr0 YYacTHHUKAa KOMaHIbl B OOIIuUit

pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,



IpeaJiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJEH C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAaKTUYECKOW 3HAUMMOCTH;

OCYILECTBJIATh NMO3UTHUBHOE CTPATETHMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYALMSX,
MPOSIBIISATH TBOPYECTBO U BOOOPAXKEHHE, OBITH MHUITHATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:

1)camoopraHu3zanus:

WCIOJIb30BaTh OMOJOTUYECKHE 3HAHWS JJIsi BBISIBICHUS MPOOJIEM M HUX PEUICHHS B
KU3HEHHBIX ¥ YICOHBIX CUTYAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUIl IIeJIeBbIe M CMBICIOBBIE YCTAHOBKH B
CBOMX JEHCTBUSX M MOCTYNKax MO OTHOLIEHHUIO K UBOH IPUPOJIE, CBOEMY 3/10POBBI0 U
3I0POBBIO OKPYKAFOIINX;

CaMOCTOSITEJIBHO ~ OCYUIECTBJIATh  MO3HABATEIBHYIO  JEATEIIBHOCTh,  BBISBIATH
npoOyieMbl, CTaBUTh U  (QOPMYIMpPOBaThH COOCTBEHHBIE 3agaud B 00pa3oBaTelbHOM
JEATEIbHOCTH U JKU3HEHHBIX CUTYALUX;

CaMOCTOATENIbHO COCTaBIIATh IIJIaH pEHICHUs MPOoOJIeMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOYTSHUIA;

J1aBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO HIMPOKON SPYAWIMH B Pa3HBIX
o0acTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHD.

2)CaMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIIBTATOB LIENAM;

BIIQJIETh HABBIKAMHM TIO3HABATEIHLHON pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEWCTBUA M MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJbTAaTOB M OCHOBAHUM, MCIOJIb30BATh
npuéMbl peIeKkcru A OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIIEHUS 110 UX CHUKEHMUIO;

MPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB IESITEIbHOCTH;

3)npunsTHe ceds M APYrux:



IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3€ PE3yIbTaTOB ACATCIbHOCTH;
IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro 4YeJI0BEKa.

HNPEAMETHBIE PE3YJIBbTATbBI

[Ipenmernsie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 06a3o0BOM
YPOBHE BKIIOYAIOT crienuduyeckue A yaeOHoro npeaMera «bruosorusy HaydHbIe 3HAHMS,
YMEHHUS U CHOCOOBI JEHCTBHI IO OCBOECHHIO, MHTEPIIPETALMM U NPe0Opa30BaHUIO 3HAHUM,
BUJIbl JICATEILHOCTH IO MOJYYE€HUI0 HOBOTO 3HaHMS M NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX
YUeOHBIX CUTYAIHsX, @ TAK)KE B PEATbHBIX KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C OMOIOTHEH.
B nporpammMe npeaMeTHbIe pe3yIbTaThl PEACTABICHBI 10 roJaM 00ydeHHsI.

IIpenmertHble pe3ynbTaThl OcBOeHMsI yyeOHoro mpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKkaTh:

c(OPMHPOBAHHOCTH 3HAHWUH O MECTE M POJM OMOJOTHH B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAaHUM COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa
U HAYYHOIO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHCKUX M 3apyOexHBIX Y4EHBIX-OHMOJIOrOB B
pa3BuTHE OMOJOrMH, (YHKIMOHAJIBHONH IPaMOTHOCTH YEJIOBEKA Ul pEIleHHs >KU3HEHHbBIX
3ajau;

YMEHHE pacKpbIBaTh COJEpKaHUE OMOJIOIMYECKUX TEPMHUHOB U MOHSATUN: >KU3Hb,
KJIETKa, OpraHu3M, MeTa0ojm3M (OOMEH BEIIECTB W MPEBpaIlleHHE JHEPTUH), TOMEOCTa3
(camoperynsusi), ypOBHEBas OpraHu3alMs HKHMBBIX CHCTEM, CaMOBOCHPOHM3BEICHUE
(penponyKIys), HaCIEeCTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE;

yMEHHE H3JlaraTb OMOJIOTHYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHAs, MyTal[MOHHAs,
LEHTpaJbHas JI0TMa MOJEKYJIsApHOW Ouoiorun), 3akonsl (I. Mennensa, T. Moprana, H. U.
BaBuioBa) u ydeHus (0 LEHTpax MHOT0OOpas3us U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHM
H. 1. BaBuiioBa), onpeaensaTh TpaHULbl UX TPUMEHUMOCTH K KHUBBIM CHCTEMAM;

yYMEHHE BIIaJIeTh METO/IaMU HayYHOT'O IO3HAHUS B OMOJIOTUU: HAOIIOIeHHE U OTMCAaHNE
KHUBBIX CHCTEM, IPOLIECCOB U SBJICHWM, OpraHu3alnus U TpoBeleHHE OHOJIIOTHYECKOTO

OKCIICPUMCHTA, BBIABUKCHUC T'UIIOTC3bI, BBIABJICHUC 3dBUCUMOCTU MCIKAY HUCCIICAYCMbIMU



BEIMYMHAMHU, OOBSICHEHUE MOJYyYEHHBIX PE3yJbTaTOB, UCIIOJIb30BaHHBIX HAyYHBIX MOHATHH,
TEOpHil U 3aKOHOB, YMEHHE JeIaTh BIBO/IbI HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNATH CYIIECTBEHHBIC IPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U IYKapHOT,
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOEHHOCTH TIPOLIECCOB: OOMEHa
BEIIECTB W IPEBpALEHHUs DSHEPruM B KIETKe, (POTOCHHTE3a, IUIACTMYECKOrOo U
HHEPreTUYEeCKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPEHUS, PAa3MHOKCHMUS,
WMHUBUAYAIBHOTIO Pa3BUTHUS OpraHU3Ma (OHTOI'€HE3);

yYMEHHUE MPUMEHSTH MOJMYYCHHbIC 3HAHUS 111 O0BICHEHHS OMOJIOTUYECKUX MPOIIECCOB
U SIBIIGHUM, AN TPUHATUS NPAKTUUYECKUX DPELICHUH B IOBCEIHEBHOW JKHU3HU C LEIBIO
obecrieyeHuss 0€30MaCHOCTH CBOETr0 3A0POBbS U 3I0POBbS  OKPYKAIOIIMX JIIOJEH,
COOJIIOJICHHUST HOPM TPAaMOTHOTO TOBEJCHHS B OKPYKAIOIIEH MPUPOAHON cpefe, MOHNMaHue
HEOOXOMMOCTH HCIOJB30BAHUS JTOCTHKCHUN COBPEMEHHON OHMOJOTMHM M OMOTEXHOJOTHHA
IUIs PalliOHAIBHOTO NMPUPOIOTI0NIb30BAHMS;

YMEHHUE pelllaTh 3J€MEHTapHbleé T'€HEeTHUYECKHE 3aJauyd Ha MOHO- U JAUrHOpHUIHOE
CKpEUIMBAaHME, CIEIUICHHOE HACJIEOBAaHWE, COCTaBIATH CXEMbl MOHOTHOPHIHOTO
CKpEUIMBaHUS JIs IPEACKa3aHus HACIeIOBaHHS TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJa0OPATOPHBIE U MPAKTUYECKHE paboThl, COOIOAATh MTpaBUiIa pU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pyI0OBaHUEM;

YMEHHE KPUTUYECKH OIIEHWBATh M WHTEPIPETHPOBATH HHPOPMALIUIO OHOIOTUIECKOTO
COoJIep KaHusl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3IMYHBIX UCTOYHHKOB (CpeIcTBa
MaccoBoil  MH(OpPMalMM, HAYYHO-TIOMYJSPHBIE  MaTepHalbl), JTUYECKHE  AaCIEKThl
COBPEMEHHBIX MCCIIEJOBAHUHN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIeHHs, 00001Iast
OMoJIOTHYECKYI0 HMH(OPMAIIMIO W3 HECKOJIBKUX HWCTOYHHUKOB, T'PAaMOTHO HCIIOIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOeHHs ydyeOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJDKHBI OTPaXKATh:

c(OPMHPOBAHHOCTH 3HAHUH O MECTE W PO OMOJOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa
U HayyHOIO MHPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTHH, (HYHKIMOHAIHHONH TPAMOTHOCTH YENIOBEKA JUIS PEIICHHs >KU3HEHHBIX

3a1ad;



YMEHHE pacKpbIBaTh COJIEp)KaHWE OHMOJOTMYECKUX TEPMUHOB M MOHATHI: BHI,
MONyJsAMs, TEHOMOHI, DBOJNIONMUA, JBIKYyIIHE CWIbl  ((aKTOpbl)  DBOJIIOIHUH,
MPUCIIOCOOJICHHOCTh OPraHN3MOB, BHI000pa30BaHKe, SKOJIOTHYECKHE (PaKTOPhI, SKOCUCTEMA,
NPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTbI, IeNu MUTaHWsA, DHKOJIOTHYECKas MUPaMUa,
ouoreorieHo3, buochepa;

yMeHHe Wu3araTb Ouosiornyeckue Teopuu (dBononroHHas Tteopus Y. [lapBuna,
CHHTETHYECKasi TEOPUS IBOJIIOLUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoablieBoro cxoacTaa K.
M. bapa, uepenoBanus TIaBHBIX HanpasieHui u nyrei spomonuu A. H. CeBeprioBa, yueHus
o Omochepe B. U. Bepnanckoro), ompenensrtb TpaHUIBl UX MPUMEHUMOCTH K >KUBBIM
CUCTEMaM;

YMEHHUE BJIAJICTh METOAaMU HAYYHOTO MMO3HAHUS B OMOJIOTHHN: HAOIIOIEHUE U OITMCaHHE
KUBBIX CHCTEM, TPOIECCOB M SBJICHUH, OpPraHU3alUsl W IPOBEACHHE OMOIOTHYECKOTO
9KCIIEPUMEHTA, BBIIB)KCHHE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXKIY HCCIIETyEeMbIMU
BEJIMYMHAMHU, O0BSCHEHUE TOMYyYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpHil ¥ 3aKOHOB, YMEHHE J€JIaTh BHIBOJIBI HA OCHOBAHHUH MOJYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBLICIATh CYNIECTBEHHBIC IMPHU3HAKH CTPOCHHUS OWOIIOTHYECKUX OOBEKTOB:
BUJIOB, NOMYJISLUH, TPOJYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHONM M3MEHUYMBOCTH, €CTECTBEHHOI'O 0TOOpa,
BUI000pa30BaHusi, MPUCIIOCOOIIEHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTHYECKUX (HaKTOPOB
Ha OPTaHU3MBI, MEPEHOCa BEHIECTB W IMOTOKAa DHEPTUM B IKOCHCTEMAax, aHTPOIIOTEHHBIX
M3MEHEHMH B HKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOreOXMMHUYECKUX
IIUKIIOB B Ouocdepe;

YMEHHE MPUMEHSTH MOydYeHHbIE 3HAaHUS I OOBSICHEHHS OMOJIOTMYECKHX MPOIECCOB
W SIBICHUH, IS TIPUHSTHS TPAKTHYECKUX PEHICHWH B TOBCEIHEBHOW JKHM3HU C IEINBIO
obecriedeHnss 0€30MAaCHOCTH CBOETO 3J0POBbS M 3J0POBbS  OKPYKAIOUIMX JIIOJIEH,
COOJIIOJICHUSI HOPM T'PaMOTHOI'O MOBEJCHHS B OKPYXKAIOLIEH MPUPOAHON cpene, MOHMMaHue
HEOOXOMMOCTH HCIIOJIb30BaHMSI TOCTH)KEHUI COBPEMEHHON OMOJIOTHH JUTSI pAallHOHAIEHOTO
MIPUPOJIOTIOIE30BAHHS,

YMEHHUE pellaTh dJIeMEHTapHble OMOIOTHYECKUE 33a/1a4H, COCTABIISATh CXEMBI MEpeHoca
BEIIECTB M SHEPIHU B SKOCUCTEMaxX (LIeTH MUTaHU);

YMEHHE BBINOIHSTH JIa0OpaTOpPHBIE U MPaKTUYECKUE padOThl, COOMIOAATh MpaBuia Ipu

pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHEM;



yMEHHE KPUTUYECKU OLIEHWBATh U MHTEPIPETHPOBATh MHPOPMAIINIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIOYAIONIYIO [ICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHbIX UCTOYHUKOB (CpeicTBa
MaccoBOi WH(pOpMAalNK, HAyYHO-TIOMYJSIPHbIE MaTephalibl), pacCMaTPUBATH TJI00aTbHBIC
HKOJIOTUYECKUE MPOOJIEMBl COBPEMEHHOCTH, ()OPMHUPOBATh IO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HUILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCbMEHHbIE M YCTHBIE COOOIIEHMs, 00001as
OMOJIOTHYECKYI0 HMH(OPMAIMIO M3 HECKOJbKUX HCTOYHHUKOB, TI'PAaMOTHO HCIIOJIb30BaTh

MOHATUHHBIN ammapar ouonorum.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumeHnoBanue KosanuyecTBO4acoB
Ne dueKkTpoHHbIe (LM (POBbLIE)
pa3aesioB U TeM
n/n Bcero Konrtpoabnbiepaborsl | IlpakTuuecknepadorbl | 00pasoBaTesibHbIEPECYPCHI
NMPOrpamMMbl
bubmuorexa [JOK
1 buonorus xak Hayka 2 0.5
https://m.edsoo.ru/7f41c292
) ’KuBbie CHCTEMEBI U HX 1 bubnuorexa [JOK
OpraHHu3aIus https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUM COCTaB U g . 1 bu6nuorexa [IOK
CTPOEHHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTD 6 . bu6nuorexa [IOK
KJICTKH https://m.edsoo.ru/7f41c292
PasMHOXeEHUE U
bu6nuorexa [IOK
5 WHIUBUTyaJIbHOE 5 1
https://m.edsoo.ru/7f41c292
pa3BUTHE OPTaHU3MOB
HacnencrBeHHOCTE U
but6mmorekxa [IOK
6 W3MEHYUBOCTD 8 1 15
https://m.edsoo.ru/7f41c292
OpraHU3MOB



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

Cenexuus opraHu3MoB.
bubnunoreka LIOK
7 OcHOBBI 3
https://m.edsoo.ru/7f41¢c292
OMOTEXHOJIOTHU
but6mmoreka [IOK
8 PezepBHOE Bpems 1
https://m.edsoo.ru/7f41¢c292
OG6iee K0JI-BO 4acoB 34 4
11 KJIACC
HanmenoBanme KosmuecTBo4acos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3aesioB U TeM
n/n Bcero Kontpoabubiepadorsl | IpakTuueckuepadorsi | 00pa3oBaTesibHbIEPECYPCHI
NporpamMmsbl
1 OBOJTIOLIMOHHAS 9 1 bubmuoreka [JOK
Ounoorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHue u
bu6nmoreka [JOK
2 pa3BUTHE KU3HH 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emJie
3 OpraHusMmsl 1 . L bubnmuorexa [JOK
OKpYXaromias https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

cpena
CooOmecrBa u
bubmuoreka [JOK
4 DKOJIOTHYECKUAE 9
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [IOK
5 PesepBHoe Bpemst 2
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 2.5

I[TPOT'PAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

VYueOHUKHM

10 knmacc — buonorust. 10 kiacc. ba3zoBerii u yriryonennsiit ypopau: Yueonuk / .B. Aradonosa, B.M. CuBorazos. — M. [Ipoda, 2019

r.—256c.

11 xmacc — buonorwus. 11 kiacc. ba3oBeriii u yryonennsiii yposau: YueOnuk / U.b. Aradonosa, B.W. CuBornazos. — M. [Ipoda, 2020

r.— 208 c.

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1.

N o g &

EI'D. buonorus : Tumnoble sk3ameHannoHHble BapuaHTbl : 30 BapuantoB / mox pea. B.C. Poxmosa. — M.: UznarenbcTBO
«HarmmonansHoe obpazoBanuey, 2019.- 368 c.

buonorus. ET'D — 2018. Temarnueckuii TpeHuHr. Bece Tumnsl 3aganuii: yaeonoe nocodue / A.A. Kupunenko. — PoctoB u//l: Jlernon,
2017.- 384 c.

buonorus. CoopHuk 3aga4 1o reHetuke. ba3oBblil, moBbIIeHHBIN, BoICOKHH ypoBHH EI'D : yueOHO-MeToqnueckoe nmocodue /A.A.
Kupunenko. — U3n. 5-e., nepepad. 1 nomonn.- Poctos v//1: Jlernon, 2013 .- 272 c.

EI'D. Buonorus: [Tomarosas nmoaroroska / FO.A. CagoBHrdeHko.- Mocksa : Dkemo, 2018.- 368

«Cnam I'MA: Pemry EI'D u Peury OI'O»

https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda

OdunmansHbiii nHPOpMarmonHsiid moptan EI'D. http://ege.edu.ru/ru/



https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2020-goda
http://ege.edu.ru/ru/

8. Bcepoccuiickue npoBepounbie paboThl. OUIHaIBHBINA CalT
9. PemetHukoBa, O. A. OcobeHHOCTH nepcreKTUBHBIX Moaenelr KM OI'D.

10. Poxsio B. C. IlepcniektuBnast moaens KM OI'D no 6uonorumu.

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISA

1. Teneruka B 3ama4ax : yueOHoe nmocobue o kypey ouonoruu / I'A. Anensmmna, ®@.K. Anensmun.- M.: [Tnanera, 2013.- 174 c.

2. buonorusi. OCHOBI FeHETHKHU, MEHJIEIIU3M : YPOKH C MCIIOJIb30BaHUEM MOIYIbHON TexHosoruu. 10 kiacce / aBT.-cocT. B.M. XykoB. —
Boarorpan : Yuutens, 2007.- 108 c.

3. Jumpaktudeckuii marepuan mo obmieit ouonoruu : 11 k1. : mocodue s yaureneid — M. [Ipocsemenue.- 1990.- 127 c.

4. Meronnyeckre peKOMEHIAIUH 10 TPOBEICHHIO 1abopaTtopHbIX padot. buonorus. / F0.B. Axmanuna.- M.: OOO «Pycckoe ciioBo -
yuebnuk» , 2014.- 40 c.

5. Tunwuunble ommOKu npu BeimonHeHuu 3aganuii EI'D.- M.: OO0 «THUJ «Pycckoe cnoo — PCy», 2009.- 120 c.

6. Meronuueckue MaTepHabl Ul peiceaaTeNeil 1 YWIeHOB IpeAMETHBIX KoMHuccuil cyObekToB Poccuiickoit deneparuy 1no npoBepke
BBITIOJTHEHUSI 3aJaHU C pa3BEpHYTHIM OTBETOM OJK3aMeHauMOHHBbIX pador EID 2019 roma. buonorus :Mero-guueckue
PEKOMEH/IAINH TI0 OIIEHUBAHUIO BBHITTOJIHEHHS 33JJaHUN C pa3BEPHYTHIM O0T-BeTOM. / aBT.—coOCT.: B. C. Poxyos, E. A. Hukumiona, P. A.
IlerpocoBa — M., 2019. — 48 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas anexrponnas mkonahttps://resh.edu.ru/

Sxmacchttps://www.yaklass.ru/

Wurtepret-ypok (0Opa3oBarensHbIi BUaeo nmoptain) https://interneturok.ru/

el

buonorus — Hayka o skuBoi nmpupoze https://resh.edu.ru/subject/lesson/3827/start/118940/



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3827/start/118940/

© o N o O

CuemnenHoe HacaenoBanue renos https://resh.edu.ru/subject/lesson/3861/start/295751/

I'enetuka u cenexuus https://resh.edu.ru/subject/lesson/3861/start/295751/

JlokazarenbcTBa 3Bonmonuu https://resh.edu.ru/subject/lesson/5391/start/301036/

CoobiectBa u a3xocucreMsl https://resh.edu.ru/subject/lesson/5501/start/119075/

I'mobanbHbIe SKOMOrHYecKue mpoodaemsl https://resh.edu.ru/subject/lesson/3896/start/17493/



https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/3896/start/17493/
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