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MNOACHUTEJIBHAS 3AIINCKA

ITpu pa3paboTke mporpamMmsl MO OHOJOIMHM TEOPETHUECKYIO OCHOBY IS
OIIpENENICHUs MOAXO0I0B K (POPMUPOBAHUIO COJEPKAHUS YUEOHOTO NpeaMeTa
«buonorusi»  coctaBwiaM: KoHuenTtyaineHble nojoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJEeH, COAEpKaHMS, pEe3yJlbTaTOB OOy4YeHHUS W
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LEISIX U
NPUHLIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpa3oBanus B Poccuiickoit @Deaeparuu, a TakKe IOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPUPOIBI U 00ECIICUCHUN
CYILLECTBOBAaHMSI 4esIoBeUecKoro obmiectBa. COIIaCHO Ha3BaHHBIM MOJIOKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOTpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMmMa mo Owuonoruu Ja€r MpencTaBiICHHE O LEIsIX, 00 oOuei
cTpaTerud OOy4YeHHUs, BOCHHMTAHHUA M PA3BUTUS OOYYAIOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «buonorusi», ompenenser o00sA3aT€IbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypY, paclpeielieHhe MO0 pas3jeliaM M TeMaMm,
PEKOMEHYEMYIO MOCJIEI0BATEIBbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuayia ¢ y4éToM
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU 00pa30BATEIBHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00ydaroIuXcCsl.

B nporpamme 1o OHOJOTMM TakK€ YYMUTHIBAIOTCS TpeOOBAaHMS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METanpeIMETHBIM M NPEIMETHBIM pPe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB y4e€OHO-NO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JIEUCTBHM OOYyYaronuXxcsi MO OCBOCHUIO COJIEpPIKaHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no 6uonioruu (10—11 kmaccel, 0a30BbIl YPOBEHb) peaqnu30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3Y4YEHMHM OWOJIOTMM, Oyiarojapss 4emy B HeEl
POCMATPUBAETCS HAMpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUPOBAHHEM  €CTECTBEHHO-HAyYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJOTUYECKOTIO MBILIJIEHUS, IPEICTABIECHUN O 3I0POBOM
oOpa3e XM3HU U OEpEeKHBIM OTHOIICHHEM K OKpYXKaloIllleld MPUPOAHON cpele.
[ToaToMy Hapsxy ¢ M3yd4eHHEM OO0IIEOMONOrHYECKUX TEOPHid, a TaKKe 3HAHHUM O
CTPOEHUU >KMBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMAaHHE HCIOJIB30BAaHUIO
MOJIYYEHHBIX 3HAHUHM B IMOBCEHEBHOM JKM3HU JUIS PELICHUS MPUKIAIHBIX 337134, B
TOM 4YHCle: MPO(HUIAKTUKA HACJIEICTBEHHbIX 3a00JICBaHUI YeIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1[EJIeCO00pa3HOro TMOBEJIEHUS B OKpYXKAIOIIeH MNpUPOJHON cpene, aHauu3a
BIIUSIHUSA XO3SAMCTBEHHOW JEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOIHBIX U
VCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAHON HAIIPaBJIEHHOCTH
yuebHoro npeamera «buonorusy npoauKTOBaHO HEOOXOAMMOCTBIO OOECIeueHuUs



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IKOJIbHOTO OHOJOTrHYECKOTrO
oOpa3oBaHMsI, KOTOopas Tmpeanoiaraetr (OpMHpPOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aIalTUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUsS 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHUE Y OOYYAIOIIUXCS TMPEICTaBICHUN O
HAYyYHOW KapTHHE MHpa, paciiupsieT U 000OIIaeT 3HaHUS O KUBOW mpupoje, e
OTJINYMTENIbHBIX NPHU3HAKAaX — YPOBHEBOW OPTraHU3AalMU WM DSBOJIOLMUH, CO3MAET
yCIIOBUSI  JUIA: TO3HaHUS  3aKOHOB  KMBOM  mpupoibl, (popmMupoBaHus
(GyHKIHMOHATIBLHOM TpaMOTHOCTH, HABBIKOB 3JI0pOBOrO0 U Oe3zomacHoro oOpasa
YKWU3HH, DKOJIOTHYECKOTO MBIIIECHUS], [IEHHOCTHOTO OTHOIIECHUSI K )KUBOW IPUPOJE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTHSI UMEET TAKXKE JJI PEUICHUS] BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  cpeiHero  obmiero  oOpa3oBaHMs, COLMAIU3ALUU
oOyuatomuxcs. M3yuenue 6uonorun oOecreunBaeT yciaoBHs Ui (OPMUPOBAHUS
UHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX M HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIIOCOOCTBYET HMHTETrpaluy OHOJOTMYECKHX 3HAHHM C
MPEACTABICHUSIMHU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3HKHU, XUMUU
u reorpa¢uu. Ha3BaHHble MONOXKEHMS O MpeAHA3HAYEHUU y4yeOHOro IpeaMeTa
«buonorus» cocTaBWJIM OCHOBY [UIsl ONpPENEICHUs IOAXOI0B K OTOOpy U
CTPYKTYPUPOBAHHMIO €r0 COJEpP)KaHUS, TMPEACTABIEHHOT0 B MpOrpaMMe IO
OHOJIOTHH.

Otb60p coxepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYILECTBIEH C MO3UIMI KyJIbTypOCOOOpPA3HOTO IMOAXO0Jd, B COOTBETCTBUU C
KOTOpPBIM OOyYaroluecs: JTOJDKHbl OCBOMTH 3HAHUS U YMEHHUS, 3HAUUMBbIE IS
dbopmupoBaHusi OOIIEH KyJbTYphI, OMNPEIACAIONINE aJICKBATHOE IIOBEJICHUE
yeJoBeKa B OKpY’Karollel MPUPOAHOUN cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
XKU3HU U MpaKTUUECKOM JesTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHMii
3aHUMAIOT JIEMEHTBI COICPKAHMSI, KOTOPbIE CIyX,aT OCHOBOH 1 (OpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTWUHE MHpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOJOrMYECKOro 00pa30BaHMs.

CtpykTypupoBaHHe cOJep)KaHusl y4eOHOro maTepuana B MPOrpaMMe II0
OMOJNIOTMH OCYILECTBICHO C Y4YE€TOM MPHOPUTETHOTO 3HAYEHHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOM MPHUPOBI, O €€ YPOBHEBOW OpraHMU3aliy 1
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUIUE COJIepKaTeNbHbIe JIMHUU: «buonorus kak Hayka. MeTozsl
HayyHOro mo3HaHus», «KieTka kak Oumonorumyeckas cucremay, «OpraHusM Kak



ouonoruueckas cucreMa», «CucreMa U MHOTrooOpa3ue OpPraHHYECKOrO MHPay,
«OBONIOLMS KUBON NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enb u3yuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHu3allud >KUBBIX CHUCTEM pAa3HOTO paHra © NPUOOPETEHHE YMEHH
UCIIONb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JCWCTBUNA B OTHOIICHUH OOBEKTOB
YKUBOM MPHUPOJBI U PEUICHUS PA3ITUYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHME OOYyYaIOIMMHCS CUCTEMBbI 3HAHUH O OHOJOTUYECKUX TEOPHUSX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIYKAIIUX OCHOBOU
ISt (pOPMHUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE MHUpA, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uh U OCOOEHHOCTSX KUBBIX
CUCTEM PA3HOT0 YPOBHS OpPraHU3alMH, BBIIAIOIIMXCA OTKPBITUSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYalIbHbIX U
TBOPYECKUX CIOCOOHOCTEW B NPOLECCE aHalu3a JAaHHBIX O IMyTSAX pPAa3BUTHS B
OMOJIOTMM HAYYHBIX B3IVISII0OB, WJEH W TOJAXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOydJarouuxcsi oOmmeld KylabTyphl, (QYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBICHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MHUpa >KMBOW MPUPOJbI HA OCHOBAaHMM 3HAHMM M ONBITA, MOJYYEHHBIX NpPH
M3y4Ye€HUH OUOJIOTUH;

dopMupoBaHHE Yy OOYYalOIIMXCS YMEHHHM WIIIOCTPUPOBATh 3HAUYEHHE
OMOJIOTMYECKUX 3HAHUM B MPaKTUYECKOW MAESITENbHOCTH YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHil;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS] ITUYECKUX
HOPM IpU NPOBEJICHUN OMOJIOTMYECKUX UCCIIEA0BAHMI;

OCO3HAaHUE IICHHOCTH OMOJOTMYECKUX 3HAHUN MJI1 TOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MMOBCEIHEBHOM MKU3HU JJIs
OLICHKH TOCJIEICTBUI CBOEH AESITEIbHOCTHU M0 OTHOLIEHUIO K OKPY’KaIOIIeH cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHWE W COOJIOJIEHWE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero ooOmero oOpazoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOs3aTENbHBIM yYE€OHBIM MPEIMETOM, BXOJISALIUM B
COCTaB MpeaMEeTHOMN 00acTu «EcTecTBEeHHO-HAYYHBIE IPEAMETHD.



Jlst m3ydenust Ononaoruy Ha 6a30BOM YPOBHE CPEHETO 0011ero o0pa3oBaHus
orBoauTcs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quioco(uen, STUKOM, ICTETUKON U MPaBOM.
Ponp Ouonornu B (HOPMUPOBAHMM COBPEMEHHON HAay4YHOW KAapTUHBI MHpa.
Cucrema OMOJIOTMUECKUX HayK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, KiaaccuuKaius, MOJACIUPOBaHUE, CTaTUCTHUYECKas o0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konsnos, Ixx. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOW TTPUPOIBD».

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcnonb3oBaHue pa3iMUHBIX METOOB MpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

Kusbie cuctembl (OMOCUCTEMBI) KaK peAMET U3ydeHus ouonorun. OTinune
YKUBBIX CHCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpas3ue. YPOBHHU OpraHU3alNU OMOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAaHEBbIA, OPTAaHU3MEHHBIM, MNOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIEHOTUYECKU ), OMOCEPHBII.

JlemoncTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKH KU3HWY», «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekyisl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKH. XHUMHUUYECKUE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BewecTB B kieTtke. [lognep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre O€NKOB. AMMHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIEKYJbl (TIEpBUYHAS, BTOpPUYHASA, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buomornueckue
GbyHKIIUU OEIKOB.



depmentsl — Owuonormyeckue Katanmszatopbl. Ctpoenue  (depmeHTa:
aKTUBHBIM IIEHTp, cyOcTpaTtHas cnenuuuHoctb. KodepmeHntsl. BuramuHbl.
Otnnuus pepMEeHTOB OT HEOPTAHUUYECKHUX KAaTallu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KCUpU003a),
aucaxapunipl - (caxaposa, JIaKTO3a) U ToJMcaxapulibl  (Kpaxmall, TJIUKOIeH,
HesuTo03a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlumuner:  Tpuraunepuasl, Qgochomunuael, crepounbl. [uapodumsHO-
ruapodoOHbie  cBoiicTBa. buomornueckue Gynkuuu gunugoB. CpaBHEHHE
YTJIE€BOOB, OCJIKOB U JIMIHJIOB KAK UICTOYHUKOB SHEPTUH.

HykneunoBesie kucnotrel: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJHK. Ctpoenue u ¢pynkiun PHK.
Buast PHK. AT®: ctpoenue u hpyHKIUH.

[{utonorus — Hayka o kinetke. Knetounas Teopust — npuMep B3auMOIECHCTBUS
ujeil 1 PaKkToB B HAYYHOM MO3HAHUU. METO bl U3yUeHHUsI KIETKH.

Knerka xak wnenoctHass »uBas cucrema. OOmuMe MNpPU3HAKK — KIIETOK:
3aMKHyTas HapyxHas meMOpana, Mosekyybl JJHK kak renermueckuid ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KIETOK: 3yKapuoTHYecKass U mpokapuoTuueckas. (OcobOeHHoCTH
CTpOEHMsI MpoKapuoTHueckol kieTtku. Kierounas crenka Oakrepuil. CtpoeHue
AYKApPUOTHYECKON KJIeTKU. (OCHOBHBIE OTJIWYWS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHOM KIIETKU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatudeckas memOpaHa, e€ cBoiicTBa u ¢pyHkuuu. [{uronnazma u eé
opranousibl. OnHomeMOpanHbie opranouabl kietku: JIIC, ammapar [Nombmxw,
an30combl. [loayaBTOHOMHBIE OpraHOWIbI KJIETKH: MHUTOXOHJPHWH, IIJIACTHJBL.
[IpoucxoxaeHne MUTOXOHIApUM u 1iactud. Buasl mnactua. HememOpaHHbIe
OpraHOMJIbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPHUOIU, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sipa: siaepHas 000J04Ka,
KapuoIU1a3Ma, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammbel:  «PacnpeneneHne XMMHYECKUX DJIEMEHTOB B HEXKHBOU
npupoze», «Pacrpenenenne XuMUIeCKUX 3JIEMEHTOB B dKUBOU MTPUPOJIEN.

Tabmuubr u cxembl: «llepuomnueckas Tabmuia XUMUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbI», «bruocunTes 6enkay, « CTpoeHne MOJIEKYJIbl OeTKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenue Mosexysbl



AT®», «CtpoeHue 3yKapHOTHYECKON KIETKW», «CTpOEHHUE KUBOTHOU KIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTPOCHHE NPOKAPHUOTHUYECKON KIETKHY,
«CTpoeHue sipa KICTKI», « YTIeBOAb», «JIumuabn.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, OOOpyAOBaHHE [Jsi TPOBEICHUS
HAOJIOCHUM, HW3MEpPEHUH, SKCIEPUMEHTOB, MHKpPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble U MPpaKTH4YeCKHe padoThI:

JlabopatopHas pabora Ne 1. «/3ydeHune KaTalIUTHYECKOW AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlabopatopHas pabora Ne 2. «UM3yueHue CTpOeHHS KIETOK pPacTeHH,
JKUBOTHBIX U OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpenaparax M X
OMHCAHUEM.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JUCCUMMJISALUS (PHEPreTUUYEeCKUid OOMEH) — JIBE€ CTOPOHBI €IMHOr0 Ipolecca
MeTabonn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIMH B MOHUMAHHU
MeTabom3ma.

Tunbl oOMeHa BemiecTB: aBTOTpo(dHBIN U reTepoTpodHbii. Poias dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas (a3el QorocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHU.

XeMocuHTe3. XEeMOCHHTE3UPYIOINE OaKTepuH. 3HAUCHUE XEMOCHUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciieniieHue BeIIecTB, BbLICJICHHE U
aKKyMYJIMpPOBAHME DSHEPIMM B KIETKE. OTalbl SHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxxenue u ero Buubl. KHCIOpOAHOE OKHUCIEHHE, WA KJIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu MarpuuHoro cuHre3a. ['enHernueckas wuHdpopmamms u JIHK.
Peanuzauus reHetmdyeckoil MHPoOpManuu B KIeTKe. ['€HeTHMUeCKHil KOl U €ero
cBoiicTBa. Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Ooenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKuCIOT. Ponp pubocoMm B
OouocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus oTkpeitus Bupycos (1. 1.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >KMBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedunura yenoseka (BUY) — BozOynurens CIIN/a.



OOpatHast ~ TpaHCKpWNLHUsA, peBepraza ©u  uHTerpasza.  llpodwunakTtuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Kosbnios, 1. 1. iBanoBckuii, K. A. Tumupsses.

Tabmumbr 1 cxembl: «Tumbl muTaHusy, «Metabomusm», «MHUTOXOHIPHU,
«OHepreTnueckuii oomen», «Xmoporacty, «Dorocuntes», «Crpoenue JTHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE reHay, «CunTte3 Oenkay, «['eHeTnueckuii Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nukia Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJHK».

Oo0opynoBanue: mojenu-anmummkanuu «Y apoenne JJHK u Tpanckpunms»,
«buocunres 6enka», «CTpoeHue KIeTkuw», Mmojienb cTpykrypsl JJHK.

Tema 5. PazMHOkeHUE M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM KU3HEHHBIM LUK KiIeTku. MHTepdaza u MUTOS.
[Ipouieccrl, mpoTekaromue B uHTepdasze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HAbOp — KapUOTHII.
JunnouaHeli W TalIOUgHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMAaTHBI.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHUS M  HUHAUBUAYAIBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum murosa. lIpoueccel, npoucxoasmme Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi ruOesb KIETKH — allomTOo3.

@®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nosuosoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUS: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIsl CEJIECKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUS OT OECIOJIOTO.

Meito3. Cranuu meio3a. [Ipormecchl, mpoucxoadiue Ha CTaausX Menosa.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpicin u
3HAYEHHUE MEno03a.

["ameTorenes — mporecc oOpa30BaHUS TOJIOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeIie kemne3bl: CEMEHHUKM U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaTo30uj, SIMIEKJIeTKa) — CIepMaToreHe3 W OBOTIEHE3.
OcoOEHHOCTH CTPOEHMS SMIIEKIETOK W CcrnepMaro3ouaoB. OII0I0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe  pa3BuTHE (OHTOTEHE3). OMOpHOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHne, TracTpyssnus, opraHoreHes. lloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TPsSMOe, HempsiMoe (TMYMHOYHOE). BrusiHue



CpeIlbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAECHHBIC
YPOJACTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 IIBETKOBOTO PACTCHUS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuplt U cxembl: «@DOpMBI Pa3MHOXKEHHS OPraHuU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHHI», «BeretaTuBHOE pa3MHOXKEHHE
pactenuity, «Jlenenne kinetku Oaktepuit», «CTpOeHHE TIOJOBBIX KIIETOK,
«Ctpoenune xpomocoMbl», «Kiertounsli 1ukn», «Pemmukanus [JHK», «Mwuto3y,
«Menosy», «Ilpsmoe n HenpsiMoe pazBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
4yesnoBeka», « OCHOBHBIE CTaIU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENAPATHI «CriepmMaTo30u1bl
MJICKOITATAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAIOWEro», «KapruoknHe3 B KIIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJICNIb-alIIuKauus «JleneHue KIeTkw», MOJEeIb
JIHK, monens MeTtadha3zHO XPOMOCOMBI.

JlabopaTopHblie U MPAKTHYECKHE PA0OTHI:

JlaGopaTopHass pabora Ne 3. «HaOmromenwe MmTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

Jlabopatopuas pa6otra Ne 4. «l3ydyeHue CTpoeHUs TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacjiencTBEeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKU. MicTopus pa3BuThs TeHETUKH. Pob uTonoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
Y4€HBIX B pa3BUTHE TEHETHKW. MeToapl TeHeTUKH (THOPUI0IOTHUYECKH,
LIUTOT€HETUYECKUI, MOJEKYISIpHO-TeHEeTHUYeCKui). (OCHOBHBIE T'€HETUYECKHE
noHsTusA. [ eHeTnyeckass CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAHOBIIEHHbIE . Menaenem.
MonorubpuHoe CKpemuBaHue. 3aKOH eauHO-00pa3usi THOPHJIOB IEPBOTO
nokoneHus. [IpaBuino JOMUHUpOBaHMS. 3aKOH pACIICIUICHUS]  TMPU3HAKOB.
['unoresa yucrorsl ramer. [1oaHOE U HEMOJIHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMUS
npu3HakoB.  llUTOreHeTMYECKHE  OCHOBBI  JAUTHOPUAHOTO  CKpPEIIMBAHMS.
AHanu3upyrolee ckpenpanue. Mcnob30BaHne aHaIU3UPYIOIETO CKPEIIMBAHUS
JUJISL OTIPEICSICHUS] TEHOTUIIa OCOOHU.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapylieHne cuemnieHust TeHOB B pe3yibTare
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. [ €eHETHUECKHE KapThI.



['enetuka nosia. XpoMOCOMHOE OMpeAesieHue mona. AyTOCOMbl U TMOJOBbIE
XpoMocoMbl. ['omorameTHele M TreTeporaMeTHsle OpraHu3mbl. HacnemoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

W3MeHunBOCTh. BUIbI N3BMEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapUAIIMOHHAS KPUBAas.
Hopma peakuuun npuszHaka. KonnuecTBEHHbIE M KAYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBoicTBa MOIU(DUKATTMOHHOM U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTUIUYECKas, HU3MEHYMBOCTh. KomMOMHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpolecc — OCHOBA KOMOMHATHBHOM
U3MEHUYMBOCTU. MyTanmoHHast n3MeHYMBOCTh. Kimaccudukaius MyTauii: reHHbIE,
XpPOMOCOMHBIE, FT€HOMHBIE. HacToTa U NMpUYMHBI MyTanuii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSAAOB B HAacJAeACTBEHHOU n3MeHunBocty H. . BaBuiosa.

BresnepHas HaciIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wenoBeka. Kapuworun uenoBeka. OCHOBHBIE METONbI T€HETHUKHU
YeJIOBeKa: TCHEATOTHICCKNM, OJIM3HEI[OBBIM, IMTOTCHETHYCCKHI, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YMUCJIE C MOMOULIBIO
[M[]P-ananu3a. HacnencrBennoie 3a00JeBaHUsA YEIOBEKA: TEHHbIE O0OJIe3HH,
OOJIE3HH C HACIEACTBEHHOW MpPenpacroioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKH. [IpuUHIMIIBI
3I0POBOTO 00pa3a >KW3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHUYECKUX
OonesHel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIEBAHUI YEI0BEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. N. BaBunos.

Tabmuublt u  cxembl:  «MOHOTMOPUAHOE  CKpEIIMBAaHUE U €ro
IATOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro ILUTOreHETHYeCKas
OCHOBa», «3aKOH YHUCTOTHI raMeT», «JIUruOpumaHOe CKperiuBaHue,
«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Meio3,
«B3auMonencTBue ajuIeNbHBIX TIEHOB», «l'€HETHYEeCKHe KapTbl PACTEHHI,
JKUBOTHBIX M 4eJOBeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUIEHHOTO C mnosiom», «KapuoTumel denoBeKa W KUBOTHBIX», «BuIbl
U3MEHUYHUBOCTHY», «MoaudukaloHHas H3MEHYUMBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpymnn KpoBu», « MyTallmoHHasi K3MEHYUBOCTHY.

O6opynoBanue: Mojenu-anmIuKanun «MOHOTHOPUIHOE CKpEUIUBAHUE,
«Henonnoe nomuHupoBaHue», «JurnbpunHoe ckpeniuBanue», «llepexpéct



XPOMOCOM», MHKPOCKOII M MHKpompernapaT «J[po3odunay (Hopma, MyTanuu
(bOpMBI KPBLIIbEB U OKPACKH Teja), Tepdapuit «['opox moceBHOM».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHas pabdora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHas padota Ne 6. «3ydenne MoaubUKaIMOHHON N3MEHUYNBOCTH,
ITIOCTPOECHHUE BAPUALIMOHHOTO PsIia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuil y Ipo30(puibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIM3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa W IMpoUecc. 3apOKICHHUE CENEKIMH U JTOMECTHUKALMS.
VYuyenue H. WM. BaBwioBa o0 I1EHTpax NPOUCXOXKIEHUS W  MHOT0oOpasus
KYJbTYPHBIX pacTeHUM. [[eHTphl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METObI CeNeKIUU. MacCoBBI U MHAMBUAYAIBHBINA OTOOPHI B
CEJEKIIMM pPACTEHMHW M KUBOTHBIX. OIEHKa JKCTepbepa. DBIM3KOpOIACTBEHHOE
ckpenuBanue — HHOpuauHT. Ywucras nunHus. CKpenyBaHUE YHUCTBIX JIMHHM.
['ereposuc, win rubpunHas cuia. HepojcTBeHHOE CKpelMBaHUE — AyTOPHJIMHT.
Otnanénnas rubpummzamuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJyYCHUE TIOJMUIUIONJOB. JIOCTMIKEHUSI CENEeKUUM PAaCTCHUM, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonoruss Kak OTpacib MPOU3BOJCTBA. ['€HHAass WHXKEHEpHUs. Tarbl
co3ganusi pexomoOuHanTHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DkoJlorMyeckue W 3thdeckue  mpobiembl. MO —  reHeTHuYeckd
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuipl 1 cxeMbl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOT00Opasus
KYJBTYPHBIX pacTeHuit», «Ilopoapl JoMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHumity, «Otnanénnas rudpuau3anus», «Padboter akagemuka M. ®@. Banosay,
«Ilomumnongus», «OO0beKTH OuoTexHosorun», «KiaeTouHsle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u epeHoc reHoB, XpOMOCOMY.

O6opyaoBaHue: MYJISDKH TUIOJ0B U KOPHEIIJIOAOB IUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CeabCKOX03SIICTBEHHBIE PACTCHUS.



JlabopaTopHble U MPaKTH4YeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTH)KEHHSI CEJIEKIUMU PACTEHHA U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHSL.

[Ipennochiku BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOpHUH. BOJIIOIMOHHAS
Teopust U €€ MecTo B OMOJOTMU. BiusHuEe 3BOJIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BoNIONMU. [laeoHTONOrMYECKHE: MOCIEA0OBATEIBHOCTD
NOSIBJIEHUS BHUJIOB B TNAJEOHTOJIOTMYECKOM JIETONMUCH, MEPEXOAHbIE (POPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pazIuyus 3MOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeHd Yy BCeX
OpraHU3MOB.

OpomonmonHas teopuss Y. [dapBuna. Ilpeanochulku BO3HUKHOBEHHS
napBuHU3Ma. JIBUKYIIME CHJIBI SBOJIONMKA BUJOB 10 JlapBuHy (UM30BITOYHOE
Pa3MHOXKEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAS] W3MEHUYUBOCTD,
O0opb0a 3a CylllecCTBOBAHUE, €CTECTBEHHBI OTOOD).

Cunrernueckas teopus 3o (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHUS.

MukposBosonus. [Tonynsnus Kak eIMHNIA BUIa U SBOJIOLINH.

JBrokymue cuiibl ((paxTopbl) PBOJONKMKM BUAOB B Ipupojae. MyTarmoHHBINA
MpoIECC M KOMOMHATHMBHAsT WU3MEHYUBOCTbH. [lomyJisiiiuOHHBIE BOJIHBI U JApeud
reHoB. M3omsius u Murparusi.

EctecTBennbiii or6op — HampaBistonmii  daktop sBoaonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yiabTaT dBoonuu. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMopd03bl U UINO-aJanTaI|H.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  PrieTHYeCKasi, JAUBEPTEeHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxeHne OT HeCIeUHAIN3UPOBaHHBIX MpeAakoB. lIporpeccupyromas
crenuaIn3anvs. AIanTUBHAS paJnalysl.

JlemoncTpanum:



[Toptpetst: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, ®. Mromnep, A. H. CeBeprios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Popmbl  OOppOBI 32
CyllecTBOBaHMe», «EcTecTBeHHBIM 0TOOp», «MHOroo06pasue COpToB pacTEHUI»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «[lomymsiuum»,  «MyTanuoHHas
U3MEHUYHUBOCTHY, «ApoMopdo3sly, «amoamanrtamum», «OOmas aereHepamms,
«/IBmxymue cuibel 3Boirounny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay», «boprba 3a cymectBoBanue», «lIpucrnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUE, « IKOJOTUUECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3IMYHBIMH THUIIAMH OKPACKH,
Ha0oOp IJIOJIOB M CEeMsiH, KoJuleKuusi «[IpuMepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS HBOJIIOIUNY», 0OBEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, kKowiekiusa «DopMbl COXpaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojaenb amnmukanus «llepekpéct
XpOMOCOM», BIIaXHble Tpenapatbl «Pa3Buthe HacekoMoro», «Pa3Burue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U NPAKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(HOJIOTHYECKOMY
KPUTEPUIOY.

JlaGopaTtopHas paborta Ne 2. «Onucanne MpHUCIIOCOOIEHHOCTH OpTaHW3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNeE U Pa3BUTHE KU3HU HA 3eMue.

JloHay4dHble TPEACTABICHHUS O 3apOXKACHUM >KU3HH. HayuyHble rumoressl
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOuoreHe3 W maHcmepMus. XuUMUYecKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OpPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIepUMEHTAIbHOE MTOATBEPAKACHUE XUMUYECKON 3BOMONUHA. HavanbHble 3Tanbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKH. [lepBble KIETKHM M WX HBOJIIOLMS.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
npotepo3oiickast dphl. Ilanmeosolickas 2pa U €€ TMepuoabl: KEeMOPUHUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUH.

Me30300CKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MNaJCOTC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIUM PACTUTEIHHOTO M JKMBOTHOrO Mupa. ApomMopdo3bl Yy pacTeHUU u
KUBOTHBIX. [losiBNIEHME, pacUBET U BBIMUPAHUE TPYIIIT dKUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE H>BotOUMUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTAHU3MOB.

DBOJIOLHA YesIoBEeKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHui o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl H3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3InyKs YeJIOBEKA U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxkymue  cuibl  (pakTopbl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3  >KU3HW,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONMUTEKH, YeIoBeK
yMmeneli, YenmoBek npsAMoxoasammi, YemoBek HeaHIepTanbCcKuid, YenoBek
pasyMHbIii. Haxojku uCKOMaeMblX OCTAaTKOB, BpeMs CYIIECTBOBaHHUS, OOJACTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOMIHAL
(eBpaswmiickasi),  HErpo-aBCTpajioMjHas  (PKBaTOpUalibHAs),  MOHIOJIOWHAS
(a3maTcko-aMepukaHckas).  UYepTbl  NPUCIOCOOJEHHOCTH  IpEACTaBUTENEH
YeJIOBEUECKUX pac K YCIOBUSIM CYyIIECTBOBaHUSA. ENMHCTBO YelnOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. [lacrep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmume! u cxeMsl: «Bo3ankHoBenne CoOJIHEYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenbHas kieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuotnueckast kieTtka», «COBpeMEHHasi CUCTEMAa OPraHUYECKOTr0 MHPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS 4YEIOBEKa M YeJIOBEKOOOpPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJEOHTOJIOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBeKa», «llpeBHenmme moam», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeYECKUE paCh».

O6opynoBanue:  mymsku  «lIpoucxoxmenue — yenoBeka»  (OFOCTBHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTablla, KPOMaHbOHIIA), CIEMKH WIH
N300paKeHUs] KaMEHHBIX OPYAHMH TEPBOOBITHOTO uYeloBeKa (KaMHH-YOMIIEPHI,
pyowna, ckpebsia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJieKius «Dopmbl
COXPAHHOCTHU UCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[IpakTudeckast padora Ne 1. «/3ydeHue UCKOMaeMbIX OCTATKOB PacTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. OpranusMsbl M OKpY:KaloAas cpeaa.

DKOJOrus KaK HayKa. 3aJayd U pa3Jeiibl SKOJOTHH. MeTOoabl SKOJIOTHUECKUX
UCCIIEAOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAsA, MMOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (Paxropel. Kiaccudukanus skonorudeckux (HpaxTopos:
abuotuyeckue, OWOTHMYECKHE U aHTPOINOIreHHbIe. JleHcTBHE H3KOJIOTMYECKHX
(bakTOpOB Ha OPTaHU3MBI.

AbGuoTtndeckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTb. DOTONEpHOIU3M.
[Ipucnocobnenusi oOpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buonornyeckrne puTMBl.

buotnyeckue  Qaxtoppl.  Buasl  OMOTHYECKHUX B3aUMOJCHUCTBUN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 1 ero (opmsbl. [lapasurusm, koomnepanus,
MyTyajJu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HeUTpau3M. 3HaueHHEe OHOTHYECKHUX B3aUMOJECUCTBUI JUIsl CYILIECTBOBAHMS
OpraHU3MOB B IMTPUPOJHBIX COOOUIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyysinud. (OCHOBHBIE IIOKa3aTesn
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4UCIEHHOCTH MOIYJISIUU U €€ PEryIsusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynwe, O. ['ekkerns.

Tabnuupl u cxembl: kapta «lIpupoansie 30Hb1 3emin», «Cpenbl 0OUTaHUS
opranuszMoBy», «®Poronepuonusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIALMU HHDY30pun-Tyhenbkny», «llumessie nenm.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

JlaGopaTtopHnas padota Ne 3. «Mopdomornueckre 0COOCHHOCTH PACTCHUHN W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «[loacuér MIOTHOCTH MOMYJSUUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Cool01iecTBa M 3K0JI0TrH4YeCKHE CHCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunanTtel. CBsi3Uu B
OHOIIEHO3E.

DKoJoruueckne Ccuctembl (d9kocucteMbl). [loHarme 00 »dKocuctemMe u
ounoreoneHo3e. OyYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOJYLEHTHI,



KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEIECTB U MOTOK YHEPIUU B IKOCHCTEME.
Tpoduueckue (TuIIEeBbIE) YpOBHH OKOCHUCTEMBI. [lWieBble memum W CETH.
OCHOBHBIE TIOKA3aTENU SKOCHUCTEMBbI: OuMOMAacca, MPOAYKIHUA. IKOJOTHYECKUE
nupamMyibl:  MPOAYKIMHU, YHUCJICHHOCTH, Onomacchl. (CBONCTBA SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO JIEeCa.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u x0351HCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akTop yYCTOHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnajackoro o ouocdepe. I'paHulibl, coctaB U CTpyKTypa
ouochepnl. KuBoe BemecTtBO U ero ¢GyHkiuu. OcobeHHoOcTH Ouochepsl Kak
I00aNbHOW 3KOCUCTEMBI. Jl[MHAMUYECKOe paBHOBECME M OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOreOXMMHUYECKUE IIUKIIBI JIEMEHTOB (yriepo/a,
a3oTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Onochepe 3eMiii. AHTpOIIOTeHHbIE U3MEHEHUS B Ouocdepe.
['mobGanbHbIE KOJIOTHYECKHUE MPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI " YeJIOBEYECTBA. CoxpaHneHue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yOpaBieHUsT TPUPOJHBIMU pecypcaMd M HX HCMOJb30BaHUE. JlocTuxkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCTpaUu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr n cxembl: «llumessie nenu», «bUoLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuTaHus», «IKOJOTUYECKAs] MHPAMHUJIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecan, «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITIOTEHHBIE ~ BO3JICWCTBUS HAa MNpPUPOAY», «BaxHellmne HMCTOYHUKHU
3arpsi3HEHMsI BO3/IyXa U TPYHTOBBIX BOA», «[louBa — BaykHeHIash COCTaBISIOIIAS
ounochepr», «DakTophl aerpaganuu nouBy», «llapHukoBbIi 3pdpexT», «DPaKkTopsl
paarMoaKTUBHOTO 3arps3HeHus Ouochepb», «OO0m@as cTpykTtypa Ouochepbi»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps»,
«KpyroBopot yraepoaa B 6nochepe», «KpyroBopot a3ora B mpupoae».

O6opynoBaHue: MoJeb-anIiukanus « TunudaHbsie OMOIIEHO3bIy», TepOapuit
«PacturtenbHBIe COOOIIECTBaY, KOJUICKINH «broneHo3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», Trepbdapud ¥ KOJUIGKIMU pacTeHUH U
YKUBOTHBIX, TPUHAICKAIINE K PA3HBIM 3KOJIOTUYECKUM TpYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHHs] OXPAHSIEMBIX BHIOB
PacTEHUN U )KUBOTHBIX.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA NPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

Cormacno ®I'OC COO, ycraHaBauBarOTCS TpeOOBaHMS K pe3yJbTaTaM
OCBOGHMs  OOyyalolmMMHUCA HOporpaMM  CpeJHEero oouero oOpa3oBaHMUSL:
JUYHOCTHBIM, METAaIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpyKType JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS Npeamera «buosorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISAIONIME: OCO3HAHHE O0YyYarolUUMUCA POCCUMUCKON
rPaXJaHCKOW UACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACICHUI0, HaJIWMYhe€ MOTHBAallUM K OOy4YyeHHUIO  OHOJIOTHH,
[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCXKICHHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAJUIIMA Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, IPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUMYUE HSKOJOTHYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIIAHbI.

JIndHOCTHBIE PE3ynbTaThl OCBOEHHUS IpeaMeTra «bHOoJIorus» JOCTUraroTCs B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIHLHON JCSATEILHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIAMU U HOPMAMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUSA W
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW NO3ULMU JIMYHOCTH, IATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTApUIEMY MOKOJECHUIO,
B3aMMHOTO YBa)XEHUs, OEpPEeKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIeAU0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon depepanuu, npupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yabTaThl OCBOCHMS y4eOHoro mnpeaMera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WULMEH JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLIECCE PEAIM3aLUU OCHOBHBIX HAIIPaBICHUN
BOCHUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCKOro0 BOCIIATAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IpPaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA U PaBOIOPAJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATEIBHOCTA IPU  CO3/IAHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMATIbHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOILICGHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEINBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

chOpMHUPOBAHHOCTh POCCHUMCKOU rpa)KJaHCKOM UJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoil, ropmoctu 3a cBOM Kpal, CBOXO POIMHY, CBOM S3BIK U KYJIBTYpY,
IIPOLIIOE U HACTOSAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJTHOMY HACIECAUIO U NTaMSATHUKAM IPUPOIBI,
JTOCTIXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOIO 00IIeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammte OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AyXOBHO-HPaABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, 00IIECTBEHHBIX OTHOIICHUIA;



NOHUMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢u3nyeckoro BoCHUTAHHSA, (POPMUPOBAHHS KYJIBTYPHI 30POBbsI U
IMOIUOHAIBHOIO (JIAT OOy HSA:

NOHMMaHHWE W pealu3anus 370pOoBOro M 0Oe30macHOro obpasza >KU3HH
(310poBO€  THUTaHHWE, COOJIOJIEHUE TUTHECHUYECKHX TMpaBWII U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHIATHH M OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTH), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHUE LEHHOCTH NpPaBUJl HHIUBUIAYAIBHOTO H  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYaIUsAX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTHM MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM AESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO

BBITIOJIHATH TaKyIO AESATEIbHOCTD;

MHTEpEC K Pa3IMyHbIM cpepam npodhecCHuOHANbHOW eATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oyaymied npodeccud U  Ppearu30BHIBATH
COOCTBEHHBIC KU3HECHHBIE TUUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) IKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKHU 11e1IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: TNPUOOPETEHUE OMbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCIEACTBUM JIs
OKPYKarOUIEN CPEIbL;

OCO3HaHHWE TJI00aJBHOrO XapakTepa IKOJIOTMYECKUX MpolOjieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HAHMSI W YMEHUS TMpU pEelIeHUH MpoOJeM, CBA3aHHBIX C PaLHUOHAIBHBIM
IPUPOJIOTIONIB30BaHUEM  (COONIIOJIEHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B DJKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCIIIMX BPEH  OKPYXKaKOLIEH
NPUPOJIHOM Cpelie, YMEHHUE MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpPALATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIBTYPHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLHAAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOIO Ha JHUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYILTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3IKOBOM W YHUTATEIBCKOM KYJIBTYpPhl KaK CpEICTBA
B3aUMOJCHUCTBUS MEXY JIFOJbMU U IIO3HAHUS MUPA;

NMOHUMAaHUE CcrnenupuKn OHOJOTUM KaK HayKd, OCO3HAHHMS €€ polu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIILIICHUS, CO3/IaHUM IIEJIOCTHOIO
MpEACTaBICHUS 00 OKPYXaIoIeM MHpPE KaK O €AUHCTBE MPHUPOJbI, YeJOBEKa U
oOlllecTBa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M penieHuu mpodiieM
COXPaHEHHUsI IIPUPOJHOTIO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUIsI COBPEMEHHOM IMBUIN3AIINU:
o0OecrieueHuss HOBOTO YPOBHSI Pa3BUTUSI MEAMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTb PECypCHblE  MpoOJIeMbl  pPa3BUTHUSA
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/A M3 II00ATBHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PEeCypcoB W (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHOJIOTMYECKUX 3HAHUN B LEIAX
MOBBIMICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyemon
IPU U3y4YEHUH OMOJIOTHH;

MMOHMMAHKUE CYIIHOCTH METOAOB MO3HAHUS, MUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJb30BaTh IOJydyaeMble 3HAHUS IS aHalu3a W
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKJIFOUEHHUS HAa OCHOBE HAy4dHbIX (DAKTOB H
MMEIOIIMNXCS JAHHBIX C LEJIbIO MOJYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS IS
peleHus Mpo0sIeM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LIECHHOCTHM HAyYHOW [JEATEIIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MMPOEKTHYIO U UCCIEI0BATENBCKYIO JESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  00pa3oOBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUWA 1O OHOJOTHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yiabTaThl OCBOCHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHMUS MHUPOBO33PEHHUS OOYyHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MMOHATHSA, OTPAKAIOIIUE
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H ChoenupuKy METOAOB MO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJICHHUE, IIPOLECC,
CUCTEMa, Hay4yHBIH (DaKT, MPUHINI, THUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEIOBAHNE,  HAOJIIOJICHWE, U3MEpPEHHEe, OJKCHEPUMEHT U  JPYTHX),
YHUBEpCalbHble Yy4yeOHbIE JACUCTBUS (IIO3HABATENbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaoIIne (dbopmupoBaHue (yHKUIHMOHATBHOU
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHUMH OOy4YaroIlUXCsl, CIOCOOHOCTb
oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHHUBEpPCAJIbHbIE Yy4yeOHbIE JEHUCTBHUA B
ITO3HABATEIIbHON U COLMAIIBHOW MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOEHHUS NPOTpamMMbl CpEIHEro oOIIero
00pa30BaHMsI JOJIKHBI OTPAXKaTh:

OsBJaaenue YHHUBEPCAJIbHbIMU Y4eOHBbIMH MO3HABATEJILHBIMMU
NeUCTBUAMMU:

1) 6a3oBble JIOrHYECKHE JeiCTBHS:

CaMOCTOATENTLHO  (OPMYNIHPOBATH W AKTyalIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBITUICHUS
(ananuza, CUHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIeHHSs ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATH WX XapaKTEepPHbIC NMPU3HAKH, YCTaHABIUBATH
CBSI3M C JIPYTUMU MTOHSTHUSIMH );

OTpENCNATh IETN JeATCIbHOCTH, 3a/laBas IapaMeTpbl M KPUTCPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3yJIbTATHI IEITEILHOCTH C MOCTABICHHBIMHU IIECIISIMH;

HCIIOJIb30BaTh OMOJIOTHYSCKUE TOHATHS NI 0OBsICHCHHS ()aKTOB U SBICHUIN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;



NPUMEHSTh  CXEMHO-MOJEIbHBIE  CpEeACTBA A MpEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TakkK€  MPOTUBOPEUYMI  pa3HOr0  poja,  BBISIBIEHHBIX B Pa3JIMYHbIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIHICHHS MPOOJEMBbI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIECTBUI 1ESTEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBIIOJHATH pabOTy B  YCJIOBHUSIX  PEalbHOrO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHSA:

BJIaJICTh HABBIKAMHU Y4EOHO-UCCIIEA0BATEIBCKOU U MPOEKTHOM JESTEILHOCTH,
HAaBBIKAMHM  paspenieHusi mpo0sieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BHIBI JESITEIBHOCTH MO IOJYYEHHUIO HOBOTO
3HaHUSA, €r0 MHTEPNPETANHU, NPEeoOPa30BAHUI0 M MPUMEHEHUIO B YUYEOHBIX
CUTYyaIUsX, B TOM YHCJIC PU CO3IaHUH YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSMU U METOJaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

BBISIBJISITh NPUYMHHO-CJICJCTBEHHBIC CBA3M M aKTyaJu3UpoBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUs, HAaXOIWTh APTyMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHUI, 33J1aBaTh NapaMETPbl U KPUTEPHUU PEILICHHUS;

aHAJTM3UPOBAaTh TMOJYYCHHBIE B XOJ€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, MTPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTyaIlMsiM, OIIEHWBATh NPHOOPETEHHBIA OIIBIT,

OCYIIECTBIIATH IIeJICHATIPABICHHBINA MOUCK MIEPEHOCA CPEJICTB M CIIOCOOOB
NEeUCTBUS B MPOGECCUOHAIBHYIO CPEIY;

yMETb MEPEHOCUTh 3HAHUS B TTO3HABATEILHYIO U MPAKTUYECKYIO 001acTH
KU3BHECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pa6ora ¢ uHpopmanueii:



OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHUKAX HHPOPMAIUH (TEKCTe y4eOHOTrO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsiX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B lHTepHeTe), aHamu3upoBaTh
MH(POPMALIMIO Pa3IMYHBIX BUJOB U OPM IMPEACTABICHUS, KpUTUUECKH OLIEHUBATH
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCT;

dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh PA3IUYHBbIE METOJbI MPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIUU, HEOOXOIUMOM JI BBHIMOTHEHUS y4eOHBIX
3ajady;

npuoOpeTaTh OIBIT HCIHOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MNpEACTaBICHUS
ononornyeckor mHpopmanuu (cxemsl, rpauku, AUarpaMMsbl, TaOIULbI, PUCYHKA
¥ JIpyroe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KauyecTBE CpEICTBA HpuU padbore cC
Ononornyeckod MHPOpMALMEl: NPUMEHATbh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKHe 3HAKU U CHUMBOJIbI, (OopMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEe0Opa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaIJITHOCTH;

BJaJeTh  HAaBBIKAMU  pAaclO3HaBaHMSA M 3alIUTBl  MH(pOpMAaIuH,
MH(OPMAIMOHHOW O€301aCHOCTH JIMYHOCTH.

OBJ’IaHeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA JEeHUCTBUSIMM:

1) oOmmenue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE WU JIUCKYCCHUU TIO CYIIECTBY OOCYX)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHTEIIBHO BBIIOJHEHHS TMpeaiaracMou
3aJ1ay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HMIIMKM JIPYTUX YYACTHHUKOB
JAajiora Uiv JUCKYCCUH);

pacro3HaBaTh HEBepOaNbHBIC CpEJCTBA OOIICHUSA, IMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYaIlui,
YMETh CMSITYATh KOH(JIMKTHI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS M B3aUMOJCHUCTBHS, TOHHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIISATh YBAXUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl eI TeJIbHOCTh:



MOHMMATh W KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYATBHOU
pabOThI IPH peIIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOACHCTBUS TP PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX ACHCTBUU € Y4ETOM OOMIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NpUHUMATh I1I€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacnpenenarb pojaud ¢ y4€TOM MHEHUM YYacTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa W KaXJIOrO0 yYAaCTHUKA KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TMPOEKTHI, OILICHUBATh HWJEU C TO3ULIMH HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B PA3JIMYHBIX
CUTYaIIUSIX, TPOSBIISTh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OBjaieHUe YHUBEPCAJIbHBIMH PeryJIATUBHBIMU JeHCTBUAMM:

1) camoopranu3zanus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS I BBIABJICHHS MpOOJEM U HX
pellIeHus B )KU3HEHHBIX U YyU€OHBIX CUTYaIHIX;

BBIOMpPATh HA OCHOBE OHMOJIOTMYECKUX 3HAHMM 1EJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIIKax II0 OTHOILIEHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATENIBHYIO NESTEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaATEIILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pElIeHUs MNpoOieMbl ¢  y4€ToM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAallUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMIMPOKOW HSPYIULUMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSHHO IMOBBIIIATH CBOW O0OpA30BATENbHBIA U
KYJBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISIM;



BJIQJ€Th  HaBBIKAMU  [IO3HABAaTEIbHONW  pEeQEKCHH  KaK  OCO3HAHHS
COBEPILIAEMBIX JIEUCTBHM M MBICIUTEIBHBIX IPOLIECCOB, WX pPE3YJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEQUIEKCUM AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PHUCKM U CBOEBPEMEHHO IPUHHMMATh PEIICHHUS IO HX
CHI)KCHMUIO;

OPUHUMATh MOTHBBI W apPryMEHTBhl JPYrUX IIpU aHAJIHU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0s M APYTUX:

IPUHUMATH Ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEeHThl APYIMX IpU aHalIW3€ pe3yJbTaToB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOTO YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouojorud Ha
0a30BOM YpOBHE BKIIIOHAIOT crienupuueckue 1 yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI JICUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
peo0pa3oBaHUI0 3HAHHM, BUIBI JACSITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHUN B Pa3JIMUHBIX YUYEOHBIX CHUTYalMSIX, @ TaKXKEe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3AHHBIX C OuWojorueid. B mporpamme npeaMerHble
pE3yNbTaThl IPEACTABIICHBI TIO TO1aM 00yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHAIHHOM
IrPAaMOTHOCTH Y€JIOBEKA JJIsl PEIlICHUs] )KU3HEHHBIX 3a/1ad;

YMEHUE PACKPBIBATH COJAEpkKaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboju3M (0OMEH BelIeCTB U MPEBpallCHUE
HHEPrUM), TOMEOCTa3 (caMOperyJssilus), YPOBHEBAsE OPraHU3alUs KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLS), HACIEACTBEHHOCTh, '3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Hu3IaraTth OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XpPOMOCOMHAs,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJEKyJIsipHOM Ouonoruu), 3akoHbl (I
Mennensa, T. Moprana, H. Y. BaBuiioBa) u yuenus (o meHTpax MHOTooOpasusi u



IIPOUCXO0XKJIEHUS KyJIbTypHbIX pacteHuil H. 1. BaBunoBa), onpenensite rpaHuIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOAAMH HAYyYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONKMCAHHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alys W IPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIIBMJKEHHUE  TUIOTE3BI, BBISIBJICHUE
3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU BEJIMYMHAMH, OOBSCHEHHUE IOIYYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHM, TEOPUA W 3aKOHOB, YMEHHE
JieNaTh BbIBOJIbI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIE NIPU3HAKH BUPYCOB, KJIETOK IIPOKApHUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IMPEBPALLEHUS 3HEPIHMH B KIETKe, (pOTOCHHTE3a,
IUIACTUYECKOT0 W 3HEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO PpPAa3BUTHA  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHBbIE 3HAHUS AJi1 OOBSICHEHHsS OHOJIOTMYECKUX
IIPOLIECCOB U SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUW B IOBCEAHEBHOU
XKU3HH C 1eNblo oOecrieyeHus: Oe30MacHOCTH CBOETrO 3/I0pOBbSi U 3JI0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHU HOPM IPaMOTHOTO MOBEIECHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOM Ouonoruu " OMOTEXHOJIOTUI UL PAalMOHAIIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE peIlaTh »JIIEMEHTApHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
TUTUOPUIIHOE CKpEIIMBaHME, CLEMJICHHOE HAcleAOBaHUE, COCTaBIISITh CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBaHMs AJIsl MpeicKa3aHUsl HACJIeIOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MPAaKTHYECKHE padoThl, COOJIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHUYECKH OLEHUBaTh W HWHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMUECKOTO  COACpKAaHMsI, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIIEIOBAHUNH B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03/1aBaThb COOCTBEHHbIC MHCbMEHHBIE W YCTHBIE COOOIICHMS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh TIOHITHIHBIN arapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce NOKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS €CTECTBEHHBIX HAYK, B POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa M HAYYHOT'O MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHONOTUH, (YHKIMOHATHLHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHUE PACKpBIBaTh COJEpXKaHUE OMOJIOTMYECKHX TEPMUHOB U TOHSATHUM:
BU/I, TIONYJISALUS, TeHO(MOH, BOJIOLMS, ABUKYIUE CUIIBI ((PaKTOPBI) SBOIIOIHUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, KOJIOTHYECKHE (DAKTOPHI,
HKOCHCTEMa, MPOMYIEHTHI, KOHCYMEHTBI, pPEIyLEHTbl, IeNH  MUTaHHUS,
HKOJIOTHYECKas upamua, OMoreoreHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTMYECKUE TEOpUU (SBONIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUsS SBOJIOLUMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapiieBoro cxonacrsa K. M. bapa, depenoBaHusi IJIaBHBIX HANpaBlICHUWA WU
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTIPEIENISATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHUCTEMAM,;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OINKMCaHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUW, OpraHM3alMs U NPOBEACHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTa,  BBIIBIDKEHHE  THUIOTE3HI, BEISIBIICHUC
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIUYUHAMH, OOBSCHEHUE TOIYYCHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBLICIATh CYIICCTBEHHbIE IPU3HAKH CTPOEHUS OHUOJIOTMYECKUX
OOBEKTOB: BHJOB, TMOIMYJSIHA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIYIIECHTOB,
OMOreolleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHUA00Opa30BaHUS, IMPHUCIOCOOICHHOCTH
OpPraHMU3MOB, JIEHCTBUS 3KOJOTMYECKHX (PAKTOPOB Ha OpPraHU3MbI, MEpeHOca
BEUIECTB M IOTOKAa JHEPIMM B HKOCHUCTEMAax, AaHTPOINOTEHHBIX H3MEHEHUI B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB M OMOreOXMMHYECKHX
LMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS IS OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUW, JUJI MPUHATHUS NMPAKTUYECKUX PELIEHHUN B ITOBCEIHEBHOU
KU3HU C 1IeNIbl0 oOecrieueHus Oe30MacCHOCTH CBOEro 3JI0pPOBbS U 30POBBS
OKPYXAaIOIUX JII0JIeH, COOJIIOIEHUS] HOPM I'PaMOTHOTO TTOBEJEHUSI B OKPY>KaIOIIEH
NPUPOHON cpene, TMOHMMaHWe HEOOXOAMMOCTH HWCIIOIB30BAHUS JOCTHKCHUMA
COBPEMEHHOW OMOJIOTHH ISl PAIlIOHATIBFHOTO MTPUPOIOTIONH30BaAHUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33JaYd, COCTABIISATH CXEMBI
MEePEHOCa BEIIECTB U YHEPTUU B HKOCUCTEMAX (LIETH MUTaHUA);

YMEHUE BBIMOJHATH JIa0OpATOPHBIE M MPaKTHUYECKHe paboThl, COOJIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYA0BaAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh U MHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO COAEp aHMs, BKIIOYAIOUIYI0 TCEBIOHAYYHbIE 3HAHUSA U3



pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  TJI0OajdbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHME CO3/1aBaTh COOCTBEHHbBIC ITMCbMEHHBIE U YCTHBIE COOOILEHUS,
000011as OMOJIOTUYECKYI0 UH(POPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB, T'PAMOTHO
UCIT0JI30BaTh NOHATUIHBIN arapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM uudpoBbIe
Ne ni/mn P KourpoJubnbie | IIpakTHyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 brostorus Kak Hayka 1 0 0 https://m.eds00.ru/7f41c292
bubmnorexa [JOK
2 X 1 .
MBBIE CHCTEMBI 1 UX OpraHU3aIus 0 0.5 https://m.edsoo.ru/7fA1c292
. bubmmoreka [JOK
3 XHWMHYECKUH COCTaB U CTPOCHHE KIICTKH 9 1 1 https://m.edsoo.ru/7f41c292
bubmmoteka [IOK
4 X 6 0 0
VSHEACATCEIBHOCTE TICTRH https://m.edsoo.ru/7f41¢c292
5 PasMHOXEHNE 1 MHIUBUAYAIbHOE Pa3BUTHE 5 0 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edso0o.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHUUBOCTD 8 1 15 bu6nuoreka [IOK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
Cenekiust opranu3MoB. OCHOBBI bubnmnoreka [JOK
7 3 0 0
OMOTEXHOIOTHH https://m.eds00.ru/7f41c292
but6mmorekxa [{IOK
8 P 1 0 0
CICPRHOC BPEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4
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11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
1 IBOMOUKOHHAS OHONOTHA d 0 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 10 1 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI i OKpykaiouLas cpena > 0 ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4 1
Coo01iecTBa U 3KOJIOTUISCKUE CHCTEMBI 9 0 httos://m.edsoo.ru/7fA1cc74
bu6mmoteka [IOK
5 P 1 0 0
C3CPBHOC BpeA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 2.5
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