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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZEpKaHUs ydeOHOoro mpenmera «buonorus» cocraBWIn:
koHuentyanpable nojoxenns @I'OC COO o B3anuMoOOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
o0LMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBbI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEACTICHb OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MpEACTaBICHHUE O TENsIX, 00 o0mIei cTpareruu 00ydeHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH YydeOHOro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEpKaHue, €ro CTPYKTYpY, pacupelesieHue IMo
paszenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKU 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mporpamme 10 OHONOTHHM TakKe YYUTHIBAIOTCS TpPEOOBaHHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM M TPEIMETHBIM pe3ysibTaTaM OO0ydeHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX IEHCTBUI 00y4aromuxcs 1mo
OCBOEHUIO COJIEP>KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif ypOBEHb) peaqn30BaH MPHUHIIUIL
MPEeMCTBEHHOCTH B HW3Y4YeHUHU Ouosiorud, Omarojmapss 4YeMy B HEW MpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIM  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaTomMy Hapsimy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHOJIOTUW y/eNeHO BHHUMAaHHE HCIOJIb30BAHUIO MOTYYSHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJICJICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH LeIecO00pa3HOro MOBEACHUS B OKpYKaIoLIed MPUPOAHON cpene,
aHaIM3a BIMSHUS XO3SWCTBEHHOM [EATENHHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00€CTIeUeHUs] YCIOBHU JUTsl PEIICHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHusl, KOTOpask MpeAIoiaraet
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH amanTHPOBAThC K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mmecto. OHa
obOecrieunBaeT (GopMHUpOBaHHE y OOYUAIOIMIUXCS TPEACTABICHUNH O HAYYHOM KapTHHE MHpAa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOU MPHUPOJIE, €€ OTINIUTENBHBIX MIPU3HAKAX — YPOBHEBOM
OpraHM3allii W OHBOJIOLHU, CO3MaET YCIOBUSA JUISA: TO3HAHUSA 3aKOHOB JKUBOW MPUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 W Oe30macHOro ooOpasa
KHU3HH, IKOJIOTHIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOM MTPHUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOrHsT HMMEET TakKe JJs pPElIeHUS BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, COUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet YCIIOBHS JUIS (dhopMupoBaHHUS MHTEJUICKTYaJIbHbIX,
KOMMYHHUKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OMOJIOTMYECKUX 3HAHWUN C TPEJCTABICHUSIMH W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpEIENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEP KaHUS, IPEJICTABICHHOI'0 B IPOrpaMMe Mo OHUOJIOTHH.

OTt60p conepskanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYArOIIUECS TOJIKHBI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (pOpMUpOBaHUS OOIIEH KYJIbTYpHI, ONpEACISIONIHe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHUsl, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaiga B MporpamMme Mo Ouosoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOUMM. B COOTBETCTBMH C 3THM B
CTPYKType ydeOHoro npeamera «buomnorus» BBIIENEHbI CIENYIOLINE COJIepKaTeIbHbIE JTUHUU:
«buonorus kak Hayka. MeToabl HAy4YHOTO Mo3HaHUsM», «KieTka kak Ouonoruyeckas CUCTemMay,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JaromMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEAYIOIMUX 3a1au:

OCBOEHHE OOY4YalOIIMMUCA CHCTEMbl 3HAHUM O OHMOJOTMYECKHX TEOpHUAX, YUEHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiaX, CIyKallMX OCHOBON il (OpMHUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOJaX HAy4yHOTO MO3HAHUf,
CTPOEHUHM, MHOTOOOpa3MH U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopMupoBaHUEe Yy OOyYaroIIMXCSl IO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMHM HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXO/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATh U OLEHUBATH SBIICHUS OKPYXAIOIIET0 MUpPA >KMBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHUe Yy OOYYarOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM IPHPOIHI,
HEO00X0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE IEHHOCTH OMOJOTUYECKMX 3HAHWMA JIJIS TIOBBIIICHHS] YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B IOBCEIHEBHOW JKU3HU JUISA OICHKH
MIOCJICICTBUI CBOEU JICATENILHOCTU 10 OTHOIICHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOJI0ICHHE Mep TPODHIIaKTHKY 3a001eBaHU.

B cucreme cpennero obmiero odpazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIIICTCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB IMPEIMETHOW oOiacTu
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

st u3ydenusi Ouosioruy Ha 6a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHUsI OTBOIAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJI0rHYeCcKUX HayK.

MeTo b1 TO3HAHMS KUBOM MPUPOIbI (HAOII0EHIE, SKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMs, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktuueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OMOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cucTeMbI H UX OPraHU3AIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CgoiicTBa OuocucteM UM HX pa3zHooOpasue. YPOBHUM OpraHu3alud OHUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHM3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
MPUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpalibHbIC BEIECTBA.

OyHKIIUA BOJBI M MUHEPAIBbHBIX BEHIECTB B KieTKe. [lommepxkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHThl — Ouoniornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuust  (QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U 1e30KCHpr003a), Tucaxapuibl (caxaposa,
JIaKTO3a) W TMOJMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToNo3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue Qpynkiuu nunuaoB. CpaBHEHHE YriE€BOJOB, OCIKOB U JIUIUJIOB Kak
HMCTOYHHKOB DHEPTHUH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoennie u ¢ynkuunu JHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounass Teopus — IpUMep B3aUMOJCHCTBHS UACH U
(axTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knetka kak nenoctHas xuBast cuctema. OOmie nMpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cucTemMa CHHTE3a Oeka.

Tunbsl KIETOK: JyKapuoTHdeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPUH, IUIacTUibl. IlponcxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Buner mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnpenenenre XuMHUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKU», «CTpoeHue pacTUTENbHOM KieTKn», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUmuasn.

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pPacTUTEIbHBIX, KUBOTHBIX M OaKTEpHAIBHBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaGopatopnass padota Ne 2. «M3yueHue CTpOEHUS KJIETOK PACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BemiecTB, WIH MeTa0omu3M. ACCUMWIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BELECTB U PHEPTUU B TOHUMAHUH MeTa00Iu3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHblif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el QorocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHHWE XEMOCUHTE3a JUIsl KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PaciiernsieHue  BeIIECTB, BbIJCIEHUE U
AaKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarbl sHeprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peammzanums
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuunslii cuaTte3 PHK. Tpancnsmus — 6unocunres 6enka. Dtambl Tpanciasanuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTese Oernka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoneduiuTa 4yenoBeka
(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHILHMS, peBepTaza W HHTerpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBaAHHIA.

JdemMoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsszes.

Tabmumer w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnoporacty, «Dotocunte3», «Ctpoenue IHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIINa, Oaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmumkanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
6enka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uKki, WM KU3HEHHBIM LUk kietku. WuTtepdaza u muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{utonornueckre OCHOBBI Pa3MHOKEHHSI U MHIWBHUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

[Jenenne xnetkn — muro3. Cramgum muto3a. I[Ipouecchl, Nmpoucxonslive Ha pa3HbIX
CTagusaX MUTO3a. BHoJjornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MoOB: Oecrosioe U moyioBoe. Buapl  Oecronoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €0 3HAYEHHE JUIS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Craguu meiosza. Ilporeccsl, mpoucxonsume Ha cragusix meinosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruongornyecknii CMbICI M 3HaYEHUE MEN03a.



["ameTorenes — mporecc oOpa3oBaHUsI MOJOBBIX KIETOK Y )KHBOTHBIX. [10JI0BBIE Kele3nl:
CEMEHHHUKHU W sSuYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30up,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS  SHICKICTOK U
crepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

WNunuBuayanpHoe pa3BuUTHE (OHTOTeHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUSI y TO3BOHOYHBIX YKHUBOTHBIX: APOOJICHHE, TacTPYJISAIUs,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE,
HemnpsMoe (JIMYMHOYHOE). BiusHHMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXXEHHUE pacTeHUN», «J/lemeHne KIeTKu
Oaktepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBI», «KIIETOYHBIM LMK,
«Penmnukauus AHK», «Muto3», «Meito3», «llpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOIMTAIOIINX U YelIoBeKa», «OCHOBHBIC CTaJUN OHTOTCHE3a.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIICKOIUTAIOIIETOY,
«SlinexiieTka MIEKOmUTarmero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
MoJenb-amInKanms «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpENapaTaxy.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. lMcropusi pa3BuThs TeHETHMKH. Poib UHUTOIOTMM U
HMOPHOJIOTHU B CTAHOBJICHUH T€HETUKU. BKIag pocCHiCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
reHeTuku. MeToapl TEeHETHKU (THOPUIONOTUYECKUM, IUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCTIONb3yeMasl B
CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJE€AOBaHWS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
Monoru0puaHoe cKpelBaHue. 3aKoH eInH0-00pa3us THOPUIOB MepBoro nokoyneHus. [Ipasumno
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. [lomHoe u
HETIOJHOE JOMUHUPOBAHHUE.

JurnOpumnoe CKpemmBaHWE. 3aKOH HE3aBHCHMOTO  HACJICIOBAaHUS  MPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTHOPUAHOTO CKPENIMBAHUA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacleqoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CIEIUICHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHne cuersieHnst TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCKue KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TMOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBaHwe NpPU3HAKOB, CUEIUICHHBIX C
TTOJIOM.



N3meHunBOCTh. BHIbl ”3MEHUNMBOCTH: HEHACIIECTBEHHAs U HAcleACTBEHHas. Ponb cpenbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPHUCTUKAa MOIM(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanvonsslil psa 1 BapuanvoHHas kpusas. Hopma peakunu npusHaka. KosnuecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U X HOpMa peakinuu. CBOHCTBAa MOAU(PUKANMOHHON U3MEHYMBOCTH.

Hacnencreennasi, wiy TeHOTHIIMYECKAs, U3MEHUYMBOCTh. KOMOWHATHBHAS W3MEHUUBOCTD.
Meiio3 W TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalmoHHas
u3MeHYUBOCTh. Kiaccudukanus myranuil: reHHblE, XpOMOCOMHBIE, T'e€HOMHBIe. YacTtoTa M
NPUYMHBL MyTaluil. MyTtarennsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menuuBoctu H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTbD.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelIeHHEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoulpio I1[[P-ananusa. HacnenctBenusie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACJIEICTBEHHOM MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICYCHHUS T€HETHYECKHX
Oone3Hel. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
MIPEAOTBPAIIICHUH U JICUCHUHU T€HETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckwnii, H. 1. BaBmiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSY,
«Mero3», «B3anmMonencTBie ajlieNIbHBIX T'€HOBY, «I €eHeThYecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIJIEHHOTO C IOJOM,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buabsl wu3MeHumBocTHY», «MoaudukanmonHas
U3MEHYMBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpymi KpoBu», «MyTalmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKkpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKU Tena), repoapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO U JTUTHOPUTHOTO
CKpeITMBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3ydeHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopunas pabora Ne 7. «Anamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJOCITOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxIEHUE CEeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHud. LleHTps
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHBIE METOJbI CeNEeKIMU. MacCOBBI M MHAWBUIAYAIbHBIH OTOOPHI B CENEKLIUU
pacteHui u kuBOTHBIX. OLleHKa 3KCcTephepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — HHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JIMHUK. ['erepo3uc, wnM ruOpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTMIKEHHs CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib IpPOU3BOACTBA. ['€HHas HHXEHepus. OTalbl CO3AAHUA
pexomOuHanTHOM JIHK u Tpancrennsix opranumsmon. Kiierounas wunxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHE M JITHUECKHe mpodiembl. MO —
TeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpamuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHMiD», «OTaanéHHas
rubpuam3anusy, «Paborer akamemmka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounole KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M IEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KyIbTYpHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeuss «OCHOBHBIE METOJbI U JIOCTMIKEHHUS CENEKLIMH pacTeHU M >KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBoTrOLIHOHHAA OMOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOIMOHHAS TEOpUs U €&
MecTO B OMoJI0ruu. BiusHue 3BONMIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBupnerenbcTBa HBOJIONMM. [lameoHTOIOTHMUECKUE: TOCIIEA0BAaTENIbHOCTh TOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIUCH, TIepexoaHbie (opMbl. broreorpaduueckue: cxoacTBO
U paznuume GayH u Gpiop MaTEPUKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJICTBA M pa3IM4yUsl dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTWYHBIE, PYIUMEHTAPHBIE OpTaHBbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpeamochuiku BO3HMKHOBEHHS JapBHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXKEHHE MpH
OTPaHUYECHHOCTH PECypCcoB, HeOompeleNnEéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).



Cunrerndeckas Teopus sBostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHHUSI.

MuxkposBosmtouus. [Tomynsius Kkak eIMHIa BUAA U SBOJIOLHH.

JBuoxkymue cuibl (pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN MpoIecc U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomynsimmoHHBIE BOJHBI W Apedd TeHoB. M3omsauus u
MUTpALUS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuit
y opranuzmMoB. ApoMop(h03bl U UIU0-aJaNTaLNH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHoOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpagpuueckoe, IKOJIOrHIECKOE.

Makpoaomrorusi. @opMbl 3BOTIONUU: (UIETHYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHAs,
napaensHas. HeoGpatumMocTs 3BoONNH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paauausl.

JdeMoHcTpanum:

[Hoprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 3.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner w cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiey», «3apoJIbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EcrecTBenHblli  0TOOp», «MHOrooOpasue copToB pacteHuil», «MHOroodpasue Mmopos
JKUBOTHBIX», «[lomynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Unnoanantanmumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Buao0OpazoBaHue», «IKOIOTUYECKOE BUI000PA3OBAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOJIelnb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJenb «CTpoeHHE TOJI0BHOIO MO3Ta TO3BOHOYHBIX».

buoreorpaduueckass kapra wmwupa, KoiuieKuus «DopMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W PACTeHMIT», MoJenb anrumkainusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», MukKpompenapat «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TETa).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabora Ne 2. «OmmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHME M pa3BUTHE KU3HU Ha 3emJie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
KU3HM Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas JBONIONUS. AOHWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  IOJATBEPKJICHUE
XUMHUYECKON IBOIOIMKN. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
ABOTIOITMSA. DOPMHUPOBAHNE OCHOBHBIX TPYIIIT )KHUBBIX OPTaHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pamM U nepuoaam. Karapxel. Apxeickas u
npoTepo3oiickas 3pel. llameo3oiickas spa u e€ mNepHOAbl: KEMOpPHUICKHHA, OpIOBHUKCKUH,
CUJIypUHCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iicKas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3zolickas 3pa u €€ nepuo/ibl: Majeo0reHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BONOUUUA. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIIBI OPTaHU3MOB.

OBonironusi yenoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
IIPOUCXOXKACHNUHN YesloBeKa. MeTo1bl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOILIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TPpYAa, MBILILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
Yenosek mnpsmoxoxsammii, YemoBek HeaHIepTalbCKui, YenoBek pasymubld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETpoO-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOUJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumiep, I'. Opu, Y. /{apsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupa», «PacturenbHas kieTrka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJIEOHTOJOTMYECKHX HAXOJI0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

O6opynoBanue: wmynsixku «[IpoucxoxkaeHue denoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblia, KPOMaHbOHIIA), CIENKHA WIM M300pakKeHHs KaMEHHBIX OpYyIuit
MEepPBOOBITHOTO YesIOBEeKa (KaMHU-YOMIEphl, pyOusa, ckpebia), reoXpoHoJorHueckas Tabiauia,
KOJUTEKIHs «DOpPMBI COXPaAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTUYecKue padoTbl:

[Tpaktuueckas padora Ne 1. «M3ydeHne ucKkomaeMbIX OCTaTKOB PACTCHHUI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAUECKUN My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okojorusi Kak Hayka. 3ajadud M pas3fenbl ASKOJOTMH. MeToAbl SKOJIOTHYeCKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOuTaHHs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JYyIIHas,  IOYBCHHAs,
BHYTPHUOpPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukamusi skomormueckux (GaxTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QaKTOphl:  CBET, TEMIIEpPAaTypa, BIAKHOCTE. DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTHYECKUX (paKkTOPOB. bruonoruueckue puTMsl.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aMMOJEHCTBHI:  KOHKYpEHLUS,
XMIHUYECTBO, cMMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEWUTpanu3M. 3HaueHHe OUOTUYECKHX
B3aUMO/ICHCTBUI JJIS CYIIECTBOBAHUS OPraHMU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH MOMyasinui. OCHOBHBIE TIOKA3aTelIH MOIMYJISALUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, MNPHUPOCT, Murpanus. JuHamuka
YHUCICHHOCTU TOMYJISIIAU U €€ PETYIISIIHA.

JdeMoHcTpanum:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl n cxemsl: kapta «IIpupogusie 30Hb1 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISLUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONYISIIMNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. CooO1ecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
NpOCTpaHCTBEHHasl, Tpouueckas (mumesasi). Bunsl-noMmuHanThl. CBsI3M B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). IlonstTe 00 3kocucTeMe UM OMOreolEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJbl: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMYMBOCTh, caMoperysius, passutue. Cykueccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M peK. ODKOCHUCTeMa XBONHOIO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI. YpOO3KOocucTeMBbl. buonornueckoe u
XO03SUCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToiumBoCcTH dKOocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OMocgepbl Kak II00aJbHONW IKOCHUCTEMBI.
JlunamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emin. AHTPONOTEHHBIE U3MEHEHUs B Onochepe. [modabHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI U YeraoBeuecTBa. CoxpaHeHue OMOpa3Ho00pasmsi Kak OCHOBA
ycroitunBoctu Onochepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS NPUPOAHBIMH PECYpPCaAaMH U MX
ucnonb3oBanue. JloCTIKeHUst OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsbl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay», «lIpupoaHbie
coobmectBay, «lenu nurtanus», «Okonoruueckas nupamunay, «buocdhepa U uenoBek»,
«JKocHUCTeMa LIMPOKOJIUCTBEHHOTO Jieca», «JKOoCHCTeMa XBOWHOro Jjecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHeInas
cocrasisttonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBeIi AP pexT», «DaKTOpbI
paZroaKkTUBHOTO 3arpsa3HeHust Ouocdeps», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
*Ku3HU B Ounochepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B Ipupoae».

O6opynoBaHue: MO/IeJIb-aNIUInKaus «Tunuuneie OHMOIIEHO3BI», repOapuii
«PactutenbHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «BpeauTenn = BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpyliiaM oaHoro Buja, KpacHas kaura Poccuiickoin
®denepanyu, N300paKEHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCI TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buoorus» BBIACIICHBI
CIICIYIOIAE COCTABIIAIOIIME: OCO3HAHHME OOYYAIOIIMMHUCA POCCHUCKOW  Tpa)KTaHCKON
UJECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTA M CaMOOIPEACIICHUIO,
HaIu4Yue MOTHBallUU K 06yT-I€HI/II0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTHb LCJIM U CTPOUTD JKU3HCHHBIC ITJIaHbI.

JInuaoCTHBIC pe3yibTaTbl OCBOCHUSA IMMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBEC
y‘IG6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCI/IfICKI/IMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPHUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3WULIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IMOKOJIEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIICHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH
HOSHIII/IGf/i JIUYHOCTHU, CUCTEMOH IIECHHOCTHBIX OpI/IeHTaHI/II\/’I, MO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacClIMpEHHE KU3HEHHOIO OIBITA W OMNbBITA JESATEIBHOCTH B IPOLECCE PEATU3alMU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAHHUE CBOMX KOHCTHTYHMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTHh K COBMECTHOI TBOp‘-IGCKOfI ACATCIIBHOCTH IIpHU CO3JaHUU yqe6H},1x ITPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHONICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
BSaHMOHeﬁCTBHﬂ J'IIO)ICI\/'I C pa3sHbIMHA y6e)I(JleHI/I${MI/I, KYJIbTYPHBIMHU LEHHOCTSAMU U COLIMAJIbHBIM
MOJI0KEHUEM;



TFOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATENbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOMN IPa’kAAHCKOM HIEHTUYHOCTH, TATPUOTH3MA, YBAKEHHS K
CBOEMY HapoAy, YyBCTBa OTBETCTBCHHOCTH Iepen PonuHOHN, ropaoctu 3a CBOM Kpail, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACJIECOUI0 M IAaMATHUKAM IIPHPOJBI,
JnocTHXkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTB K CIIYXEeHHUIO U 3amure OTreyecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O Hapo1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHUI0O CEMbUM Ha OCHOBE
OCO3HAHHOT'O IIPUHSATHS LIECHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C TPAJMULUSIMU HapOJOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO UM TE€XHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIAThH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl  310POBbS H
IMOLMOHAIBLHOIO 0JIArONONyYHs:

NOHMMaHME U peanu3alys 370poBoro u 0e3zomacHoro odpasa *HU3HHU (3J0pOBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHas (Qu3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3/I0pOBBIO;

MOHMMAaHHE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJEHUS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0T00HE;



TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKOHN U COI[MAIbHOIN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JESITEIIbHOCT;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NESTETbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH Bcen
KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHUE OIbITa IJIAaHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEH CPEJIbI;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMbIE MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUI, NPUHOCSIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JICMCTBUN U NTPEJOTBPALLATD UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OINbITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON AESITETLHOCTH YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HAayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHallore KYyJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYITYPHOM MUDE;

COBEpLIECHCTBOBAHUE S3bIKOBOM M UNTATENILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY’KaIOLIeM
MHUpe KaKk O €IMHCTBE TNPUPOAbI, YelOBeKa U oOOIIecTBa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U peleHNH PoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWJIM3ALMU: OOECeueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallHOHATbHOMY
UCTIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISX MOBBIMICHUS OO0
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, opMupyemMoit Ipu U3y4eHUH OHOJIOTUY;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4yaeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHHs SBJICHUMN



OKpY’KAaIOIIEro MHUpa M HNPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHbBIE
3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIIUXCA HOAaHHBIX C MCJIBIO TMOJTYYCHUA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME LIEHHOCTU HAayYHOW JEATENIbHOCTH, TOTOBHOCTb OCYLIECTBISATh IMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUYAIbHO U B IPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMH 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMsS yuyeOHOro mpeamera «buoJOrus» BKIIOUYAKOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIEHayUHbIE TIOHATHS, OTPAKAIOIIME [IEJIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, HCCIEOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
y4ueOHbIe NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHHKATUBHBIE, PETYISATHBHBIC), 00CCIICUNBAIOIIIE
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IIO3HABATEIbHOH H
COLMAJIBHOW MIPAKTUKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEero ooIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENILHO (POpPMYJIMpOBaTh U aKTyalM3UpOBaTh MpoOJIeMy, paccMarpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUs, KJIacCUPHUKAIMM, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATH UX XapaKT€pPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU MTOHITUSIMH);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSITHUSI JUIsl OObsACHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOJIB;

CTPOUTH JIOTUYECKUE PpaCCyXKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHHH B M3y4aeMbIX OHOJIOrMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH PasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALMOHHBIX UCTOUHUKAX;



pa3pabaThIBaTh MJIaH PELIEHUsS MPOOJIEMBbl ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUAJIbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJILTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTHMBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX NIPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBbIKAMHU Yy4€OHO-HCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHust npoodieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3InYHbIX METOAOB IIO3HAHUS,

UCIIOJIb30BaTh pPa3jMuYHbIE BHUJBI JACSITEIBHOCTH I10 IIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaln, NMPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TPHU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMHUHOIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHbIE 3a7aud B OOpa30BaTEIbHOU JEATEIBLHOCTH U
KU3HEHHBIX CHTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajady, BBIJBUTATh
rUnore3y €€ peuieHusl, HaxOIuUThb AapryMEHThl IS J0Ka3aTelIbCTBA CBOUX YTBEPXKICHMI,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJM3UPOBaTh IOJyYEHHbIE B XOJ€ pELIeHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBII TMOMCK IMEpPEeHOCca CPEACTB U CIOCOOOB JeHCTBUS B
poecCHOHANBHYIO CPey;

YMETb IEPEHOCUTh 3HaHWs B  I[IO3HABAaTEJbHYID W  IPaKTUYECKyl0  o0JsiacTu
KU3HEJECATENbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HJEH, NpEJIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(poOpMalMM (TEKCTe yueOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOIOTHYECKUX CIOBapsSIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampockl W MPUMEHATh pa3jMuHble METOAbI IPH TMOUCKE U OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CPEJCTBA NpH padboTe C OHUOIOTHYECKOM
uHpOpManueil: TPUMEHITh XUMHYECKHe, (PU3NYECKHe W MaTeMaTHYeCKWe 3HAKHM W CHMBOIIBL,



dbopmysbl, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJCTh HABBIKAMU PACIO3HABAHUS M 3alMThl WHpOpMaNuU, HHGHOPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHU A€ CTBUAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KM3HH, aKTUBHO y4acTBOBATh B JHMATIOTE
WIM JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/aBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJICHHUsSI OTHOCHUTEIIbHO BBINIOJHEHUSl MpeJlaraéMod 3aJadyd, Y4YUTHIBATb MHTEPEChl U
COIIACOBAHHOCTH MO3ULMHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOIICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOH(QIMKTHI U
BECTH I1EPErOBOPBI;

BIIQJIETh PA3IMYHBIMU CrOcO0aMu OOIIEHUS M B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEIHHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyIUpPOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOKO TOYKY 3pEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJIbHONH pabOTHI IpU
pemeHny O0MoIornYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOCHCTBYSI IPU pELICHUH YyueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JESITENbHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA IO €€ INOCTMKEHHIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIpPElNeNATh POJIM C YyUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOI0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

OByaieHHe YHHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBIABIEHUS NpoOJieM M HX pelIeHHus B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUII 1[EIeBble U CMBICIIOBbIE YCTAHOBKH B CBOMX
JEHCTBUAX M IMOCTYIKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY’KaIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO NIEATEIHHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyTUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON MAEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;



CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

J1aBaTh OLEHKY HOBBIM CUTYalLlHsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKOHN SPYAULIMU B Pa3HBIX 00JACTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOIM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B [EATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH TO3HABATEIILHON pe(dIeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

3) npuHATHE CeOs1 U APYruX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJ0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII MO OCBOEGHHIO, HMHTEpPHpPETAlMd U MIpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUU B PAa3IMYHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEATbHBIX XU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouosorueil. B
porpaMMe IpeaIMEeTHbIE PEe3yIbTaThl IPEACTABICHBI 10 TOJaM 00yUYeHHUS.

[IpenmerHble pe3ynabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHHEe OMOJOTMYECKUX TEPMUHOB U MOHSATUMN: *KU3Hb, KIIETKA,
opranu3M, Merabosm3M (OOMEH BEIIECTB W TPEBpAIICHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEIECHUE
(penpoyKIiMs), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OHOJOTMYECKHE TeOpuu (KJIEeTOYHas, XPOMOCOMHAs, MyTallMOHHAsd,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Bagunoga), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;



YMEHHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUS B OMOJIOTMU: HAOJIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE MPHU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M 3YKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIBbHOIO PAa3BUTHUSA
opranusma (OHTOTEHE3);

YMEHME NPUMEHSATh MOJIyYECHHbIE 3HAHUS /I OOBSCHEHUS OMOJIOTMYECKUX IPOLIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO IMOBEJEHHUs B OKpYXarolleil NpUpOAHOM cpene, NMOHMMAaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
HIPUPOONOIb30BAHNUS;

yYMEHHUE pellaTh 3JeMEHTapHbleé TIeHeTHYEeCKHE 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpEIlMBaHUE, CLEIUIEHHOE HACJIEeI0BaHUE, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPELMBAaHUS
JUISL TIpEe/ICKa3aHusl HaclleJ0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHMBAaThb M WHTEPHPETHPOBaTh HMH(OpMALNI0 OHOJIOrHYECKOTro
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE IUCbMEHHBIE W YCTHbIE COOOIIeHHs, 00001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MecTe W pOJIM OUOJOTMM B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YEJIOBEKaA JUIsl peILIeHHs] dKU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooH, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, OKOJOTMYECKHe (AKTOpbl, SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs, YKOJIOTHYEeCKas upaMuia, OnoreomeHos, ouocdepa;

yMEHuEe Wu3iarate Ouonorndeckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CHHTETHYECKasi TEOPUs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobliieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMM U nyted sBomonuu A. H. Cesepnosa, ydyeHus o
6uocdepe B. U. Bepnasickoro), onpenensTb rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HAaHUS B OMOJIOTMU: HAOIIOJAEHHWE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBEJeHHE OHOJIOrHYecKOro



JKCIIEPUMEHTA, BBIIBW)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIYUYEHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbl HA OCHOBAHUU IIOJyUYEHHBIX PE3Y/IbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (aKTOPOB Ha
OpPraHMU3MBl, IIEPEHOCA BEIIECTB M MIOTOKA YHEPIMH B DKOCUCTEMAX, AHTPOIIOTCHHBIX U3MEHEHUM
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LUKIOB B
ouocdepe;

YMEHHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Uil OOBSCHEHUs OMOJOTMYECKUX IMPOIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30IIaCHOCTH CBOEr0 370POBbsI U 3/I0POBbS OKPYKAIOIIUX JIIOAEH, COOJIOACHUS HOPM
IPaMOTHOTO IOBEJIEHHUs B OKpYXarolllell NpPUPOAHON cpele, NMOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu Ui paloOHaIbHOTO
IIPUPOIONOJIB30BaHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHuUsA);

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0OBaHHUEM;

yYMEHHE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKAaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHUSA U3 Pa3IMYHbIX HMCTOYHUKOB (CpeACTBa
MaccoBOW HMHGpOpMalMK, HAay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposBbie)
n/  pa3sgesioB H TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThI ue padboThbl
pecypchl
ErOOrs KAk bub6nmoreka [IOK
avica 2 0.5 https://m.edsoo.ru/7f41c
i 292
KuBbIe CHCTEMBI bubmmorexa LIOK
1 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus
292
XuMU4eCcKun bubnunorexka LIOK
cOCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOCHUE KJIETKU 292
KuzuenesarenbHO bubmmorexa LIOK
g 6 https://m.edsoo.ru/7f41c
CTb KJIETKH
292
P
Hff}izme:;:;:)e bubmuoreka [{OK
FMBHAY 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE
292
OpraHu3MOB
HacienctBeHHoOCT bu6nmorexa LIOK
b U U3MEHUYUBOCTH 8 15 https://m.edsoo.ru/7f41c
OpPraHu3MOB 292
Oce:;;;f;% bubmmoteka IIOK
p ) 3 https://m.edsoo.ru/7f41c
OCHOBEBI
292
OMOTEXHOJIOTHHU
bubmmoteka IIOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOB I10 34 0 4

[TPOI'PAMME
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11 KUIACC

N HanmenoBanu KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3IesioB (uudpoBbie)
n/ Becer  Kourpoabunl  IIpakrunyecku
TeM oOpa3oBaTeJibHbIE
I 0 e padoThbI e padoThbl
NMPorpamMmbl pecypchl
S BOIOLIOHHa bubnunorexa LIOK
1 R 9 1 https://m.edsoo.ru/7f41cc
st OMOJIOTHS
74
B
. ;3H;ZI;211HH bubnunorexa LIOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HHU Ha
74
3emie
Opranu3mMsl 1 bubmmoreka [JOK
3 OKpY Karomiast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmecTBa u bu6nmorexa LIOK
4 JKOJIOTMYECKHE 9 https://m.edsoo.ru/7f41cc
CHCTEMEI 74
PesepBHoOe bubmuoreka [IOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 25

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YAEHUKA

* buonorus, 7 kinacc/ [laceunuk B.B., Cymatoxun C.B., Kanunosa I'.C.; monpenakuuei
[Taceunuka B.B., Akironeproe o6miectBo «M31arenscTBo
«IIpocsemienune»

* buonorusi, 8 knacc/ [laceunuk B.B., Kamenckuit A.A., llIsenos I'.I".; moxpenaknueit
[Taceunuka B.B., AkuronepHoe o6miecTBo «M31arenbcTBo
«IIpocsemeHue»

* buonorus: 9-if knacc: 6a30BbIi ypoBeHb: yueOHHK, 9 kiacc/ [Taceunnk B.B.,Kamenckuit
A.A., lIsenos I''.T". u npyrue; nox pexn. Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBO «IIpocBemieHue»

* buonorus. 10 kmace : yueb, mis odmeoOpa3oBar. opranm3anuii : yriayon. b63 yposens / [B.

B. Ilaceunuk u ap.] ; nox pea. B. B. [Taceunuka. — M. : [IpocBenieHue
METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

e buonorus. [loypounsie paspa6otku. 10—11 kmaccel . yue6. mocobue s
obmieo6bpaszoBar. opranuzanuii : yriay6:n. yposens / B. B. [laceunuk, I'. I'. [lIBenos, T.
M. Edumosa ; moxa pexn. B. B. ITaceunuka. — M. : [Ipoceemenue, 2017. — 267 ¢. —
(JTuaus xxu3am). — ISBN 978-5-09-050475-1

e buonorus. Pa6oune mnporpammsbl. IlpeamerHass nMHUS Y4€OHHUKOB
«JIunus xu3nmy». 10—11 knaccsl © yue6. mocobue 11 ob1eobpazobat.opraHu3anui:
yrry6nénnbiii ypobens / B. B. Ilaceunuk, I'. I'. IlIBenos,
T. M. Edpumora. — M. : IIpocsemienue, 2017. — 00 c. : un. — ISBN 978-5-09-
050542-0.

e U.I. benos, B.A. Kopuaruna Ypoku 6oranuku. M.: [Ipocsemenue. 2007r.

e H.B. [Taganxo. B.Il. ®énopoBa Metoauka o6yuenust 6oranuku. M.: IIpocBenienue.
2007r.

e b.M. MenuukoB. buonorust: gopmsl u ypouu xu3nu. M.: [Ipocsemenue, 2007r.

e B.K. Mensenena boranuka, uza. M.: Megunmna. 2005r.

e [I'.C. KanmunoBa, A.H. Msarkosa Meronuka o0ydyenus 6uonoruu. M.: IIpocemenue.
2005r.

e buonorus: popmel u ypoBHH xku3HU. .M. Mennukos. — M.: IIpocsemienune, 2006r.

e buonorus (3 roma). H.I'pun, V. Crayr, . Teitnop. — M.: «Mup», 2000r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru https://infourok.ru
https://foxford.ru/ https://ru.padlet.com/
https://www.yaklass.ru https://content.edsoo.ru/lab/subject/1

https://edu.skysmart.ru/
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