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IMOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mHporpaMMbl MO OHOJIOTHH TEOPETUUECKYI0 OCHOBY IS
ompeneNieHns] TOoAX0J0B K (OPMUPOBAHUIO COJIEpKaHUS Y4eOHOro mpeameTa
«buonorusi» coctaBWIM: KOHIENTyajdbHblie Tmonoxkenus @PIrOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, CoJepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUSI 00 OOIIMX HENISIX U
NPUHIMIAX, XAPAKTEPU3YIOIMNX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoii dexeparuu, a TakkKe IOJOXKEHUS O
crienuduke OMONOTHH, €€ 3HAUYCHUH B TTIO3HAHUU KMBOW MPHUPOJLI U 0OecTIeYeHUN
CYILIECTBOBaHMsI 4esoBedeckoro obmiectBa. COTjIacHO Ha3BaHHBIM IOJIOKECHMSIM,
oTpeiesIeHbl OCHOBHBIE ()YHKITUU MTPOTPaMMBbI 110 OHOJIOTHH U €€ CTPYKTYypA.

[Iporpamma 10 Ouosoruu nMaéT NpPEACTABICHHE O IelsiX, 00 oOIei
CTpaTerMy OOYy4YeHHMS, BOCIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpeCTBAMU
yaeOHOro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTYpy, pacupelesieHue 0 pas3jaeliaM ¢ TeMawm,
PEKOMEHIYEeMYIO IMOCIeI0BATEIbHOCTh M3YUEHUsI YIEOHOro MaTepHuaia ¢ yuéToM
MEXIIPEMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeIbHOTO
mpoiiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yJaroIuXcsl.

B mporpamMe 10 OHOJOTMM TaKXe YYUTHIBAIOTCS TpPeOOBaHUA K
IJIAHUPYEMbIM JIMYHOCTHBIM, METAINPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM
oOydyeHus B (HOPMHUPOBAHMM OCHOBHBIX BHIOB Yy4eOHO-IIO3HABaTEIbLHOU
NeATeIbHOCTH/Y4eOHBbIX JCHCTBUI OOyYarOIIUXCS 1O OCBOCHHUIO COAEpKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kimaccel, 6a30BbIN ypOBEHB) peain30BaH
OPUHITMIT TIPEEMCTBEHHOCTH B HM3Y4Ye€HUHU OWOJIOrHH, Oyiarogaps ueMmy B HeH
MpPOCMATPUBAETCS  HANPABJICHHOCTh HA pPa3BUTHUE 3HAHWM, CBA3aHHBIX C
dbopmupoBaHuEM €CTECTBEHHO-HAYYHOTO MHPOBO33PECHU, IIEHHOCTHBIX
OpHMEHTALIMN JTMYHOCTHU, FKOJOTHYECKOTO MBIIIJICHUS, TTPEJACTABICHUNA O 3I0POBOM
oOpaze XW3HU U OEpeKHBIM OTHOIIECHHEM K OKpYXKalolled NPUPOIHON cpene.
[ToaToMy Hapsiy ¢ M3ydeHHEM OOIICOMOIOTHYECKUX TEOPHM, a TakKe 3HAHUH O
CTPOEHHUHU >KUBBIX CUCTEM PAa3HOI'0 PAaHTa U CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTpaMMeE MO OMOJIOTHHU YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJIyYCHHBIX 3HAHWI B MOBCEIHEBHOM KU3HM I PEUICHUS] TPUKIIAJAHBIX 3a/1a4, B
TOM 4YHClie: TPO(PUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHHMI YeJIOBEKa, MEIUKO-
IeHETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHHUS AKOJIOTUUYECKH
1ejaecoo0pa3Horo TOBEJASHUS B OKPYXKAIOIIeW MPUPOAHOM cpene, aHaiIu3a
BIIMSIHUS XO3SIMCTBEHHOW JESATEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE TPUPOJHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAaHMUS K MIPUKIIAIHON HAIIPaBJICHHOCTH
yaeOHoro mpeamera «buoIOTHS» MPOIUKTOBAHO HEOOXOJAMMOCTBIO OOECIICUSHUS



YCIIOBUH TSI PEIICHUST OJTHOM M3 aKTyaJbHBIX 3aJa4 IIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHus, KoTopas TpenamnonaraetT (GoOpMUpPOBaHHE Yy  OOYyYarOIIUXCS
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MCHCHHSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE CpeIHEro ooOImero oOpa30BaHMS 3aHUMAaeT Ba)KHOEC

mecto. OHa oOecrieunBaeT (GOPMUPOBAHUE y OOYYAIOIIMXCS IMPEICTABICHUH O
HAyYHOW KapTHHE MHpa, PAacIIUpseT M 000O0IIacT 3HAHUSA O KUBOH mpupojne, e
OTJUYHUTEIIBHBIX TPU3HAKaX — yPOBHEBOW OPraHW3alldd M DBOJIIOIUHU, CO37aET
YCIIOBHS  JUUIsA:  TIO3HAHWS  3aKOHOB  JKMBOW  NPUPOABI,  (HOPMHPOBAHUS
(GYHKIMOHAIBHOW TI'PaMOTHOCTH, HaBBIKOB 3JI0POBOTO W 0Oe30macHOro oopasa
’KU3HHU, YKOJIOTHUECKOT0 MBIIIICHHUS, IIEHHOCTHOT'O OTHOIICHUS K KUBOU MPUPOJIE
U YCJIOBEKY.
Bonpiioe 3HadyeHWe OWONOTHS HMMEET TaKKe JUIS PENICHUS BOCIUTATCIBHBIX M
pa3BHBAIOIIMX  3aJa4  CPEJHEro  oO0Iero  oOpa3oBaHUS,  COLHATU3AINH
oOydarommxcs. M3ydenune Ouosornu oOecredrBacT YCIOBHS Uil (POPMUPOBAHHS
WUHTCIUICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W HMH(MOPMAIMOHHBIX  HABBIKOB,
ACTETHYECKOW KYJIBTYpBI, CIIOCOOCTBYET HHTETpallid OHMOJOTHYCCKUX 3HAHUU C
NPEJICTaBJICHUSIMH U3 JPYTUX YUCOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3BaHHBIC MOJOXKEHHS O MPEJAHA3HAYCHUH YYCOHOrO IMpeaMera
«buosorus» COCTaBWJIM OCHOBY I OIPEJICICHUs IOAXOJ0B K OTOOpY W
CTPYKTYPHPOBAaHHUIO €r0 COJCP)KaHHs, MPEJACTABICHHONO B IporpamMme I10
OHOJIOTHH.

Otb6op coxepkaHus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIICCTBIIEH C IO3HMIHMHA KYJIBTYPOCOOOpPA3HOrO0 IOJIX0Ja, B COOTBETCTBHH C
KOTOPBIM OOydYaromuecss AOKHBI OCBOMTH 3HAHUS M YMCHUSA, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphI, ONPEACIAIONIME aJeKBATHOE ITOBEIACHHE
YeJIoBeKa B OKpYXKarolleld NMPHPOIHOW cpejie, BOCTpeOOBaHHBIC B MOBCEIHECBHOM
KU3HA M TPAKTHYECKOHW aesaTeIbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAaHHH
3aHMMAIOT 3JICMEHTBI COJICpKaHUs, KOTOPBIC CIIY)KaT OCHOBOM JIIsT (DOPMHPOBAHUS
NPEJICTaBICHUA O COBPEMEHHOH €CTeCTBCHHO-HAYYHOW KapTHHE MUpa U
IICHHOCTHBIX ~ OPHUEHTAlUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aIHH
OMOJIOTMYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHHE COJACpKaHUSA YYeOHOro MaTepHajia B IporpamMme IIo
OMOJIOTUM OCYINECTBICHO ¢ YYETOM TNPHOPUTETHOIO 3HAYCHUS 3HAHUH 00
OTJIUYHUTEIIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOIBI, O €€ YPOBHEBON OpraHM3aIluu M
HBOJIIOIMHU. B COOTBETCTBHH C 3THUM B CTPYKType ydeOHOro npeamera «buomorusy»
BBIJICJICHBI CIICAYIOIIHNE COACpKaTeIbHbIC TUHUU: «buosorus kak Hayka. MeTo bl
HAyYHOTO MO3HaHUA», «KieTka kak Ouoyiormueckas cuctema», «OpraHu3M Kak



Ouwonornyeckas cucteMa», «CuctemMa M MHOTO0Opa3He OPraHUYECKOTO MUpPay,
«IBOITFOITHS YKUBOUM MPUPOJIBI», « IKOCHCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens m3yuenus yueOHoro mpeamera «buosorums» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOYYAOIMUMHCS  3HAaHUSAMH O  CTPYKTYPHO-()YHKIIMOHAJIBLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra M MPUHOOPETCHHE yMCHHI
UCIIOJIb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX JICWCTBHH B OTHOLICHUU OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS Pa3INIHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue e U3ydeHHUs ydeOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CCAYIONNX 3aa4:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbI 3HAaHUH O OHMOJIOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIIy)KaIluX OCHOBOW
st GOPMHUPOBAHUS TIPEJICTABIICHUNH O €CTECTBCHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO IMMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTAX JKHBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHW3alli{, BBLIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIENOBAHUIX B OMOJIOTHH;

dbopmupoBaHUEe y OOYYAIOIIMXCS ITO3HABATCIIBHBIX, HHTCIICKTYAIbHBIX |
TBOPYECKUX CIIOCOOHOCTEH B TPOIECCE aHajau3a JaHHBIX O NyTSX Pa3BUTHSI B
OMOJIOTMY HAyYHBIX B3IISJIOB, WIACH W TOJIXOJ0B K HM3YyYCHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alliy;

CTAaHOBJICHHE Y OOy4YaroIMXCs OOIIeH KyJIbTypbl, (YHKIIHOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMCHHUH OOBSICHATH U OLICHUBATH SBJIICHHS OKPY)KAIOIIETO
MUpa JKMBOW MPHUPOALI HAa OCHOBAaHWMM 3HAHWUH W OIBITA, TMOJYYCHHBIX IIPHU
M3YYCHHH OHOJIOTHH;

dbopmupoBaHUe Yy OOYYAOIIUXCA YMEHHH WUIFOCTPUPOBATh 3HAUYCHHE
OMOJOTMYCCKUX 3HAHWKW B MPAKTUYCCKOW JCATEIBHOCTH 4YeEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA;

BOCIUTaHUE YOCKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS UYEJIOBEKOM >KHBOM
IPHUPOJIBI, HEOOXOIMMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOJIOICHUS STHYSCKUX
HOPM TIPH TIPOBEJCHUN OMOJOTHYSCKUX UCCIICI0OBAHHMIA,

OCO3HAHHME IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JIJI TOBBIIICHUS YPOBHS
HKOJIOTHYECKOU KYJIBTYPBI, JUIsI (POPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NIPUMECHEHUE TPHOOPETEHHBIX 3HAHUM U YMEHUI B TIOBCETHEBHOW JKU3HH IS
OIICHKH TIOCJICJICTBHIA CBOCH JIESITCILHOCTH IO OTHOIIICHHUIO K OKPYIKaIOIIEH cpejie,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWUE W COOJIIOJICHHE MEp NPOPUIAKTHKH
3a00JIEBaHUM.

B cucreme cpemnero oOmiero ooOpa3oBaHus «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBIISCTCS 005A3aTE€IbHBIM yYEOHBIM IMPEAMETOM, BXOJSIIHM B
COCTaB MpEeIMETHOM 00acTn «ECTeCTBEHHO-HAYYHBIC PEIMETHIY.



Jlnst u3yuenus 6uojoruy Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHUs
otBoauTcs 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34
gaca (1 gac B HeIeINI0).



COIAEPKXAHUE OBYUEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (usocodueil, STUKON, ICTETUKON U MPaBOM.
Ponbp Ouonoruun B (GOpMHPOBAHWM COBPEMEHHOM Hay4dyHOW KapTHUHBI MHpA.
Cucrema OHMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM PUPOABI (HaOII0EHUE, SIKCTIEPUMEHT, ONTUCaHUE,
U3MepeHue, Kilaccupukanus, MOJETUPOBaHUE, CTaTHCTUYeCKas 00paboTka
JAHHBIX ).

JdeMoHCcTpanum:

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

Tabnuiel u cxembl: «MeToAbI MO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHblie U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHME pa3TUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPTraHU3AIUSA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMocucTeM U UX pa3zHooOpasue. YpOBHU OpraHu3aiii OMOCUCTEM:
MOJICKYJISIDHBIA, KIJIETOUYHBIM, TKAHEBbI, OpPraHW3MEHHBIN, MOIMYJISLUUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHI ), OnOoChepHBIH.

JdeMoHCcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AIMU
KUBOU MIPUPOIBD».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMunuyecKknii COCTaB U CTPOEHHE KJIETKH.

XHAMHUYECKUA COCTaB KJIETKH. XHMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpAJIbHBIE BEIIECTBA.

@OyHKUMM BOABI WM MHUHEpaNbHBIX BemecTB B KieTke. lloxnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnMble U 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (MEepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAsA CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonoruueckue
(GyHKIMU OCITKOB.

@®epmeHTHl — Ouojormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpartHas crneuuduyHoctb. KodepmenTsl. Buramunbl.
Otnuuust GepMEeHTOB OT HEOPTAHMUECKUX KaTaIU3aTOPOB.



YrneBoapl: MoHOcaxapunbl  (TJIOKo3a, pubo3a ©  Je30KCupuodo3a),
aucaxapuibl  (caxaposa, JaKTo3a) M MoJucaxapuibsl  (Kpaxman, TJIMKOTEH,
1eJuTi0103a). buonorudeckue GyHKIMU YTIE€BOOB.

Jlunuasl:  Tpurauuepuabl, QGocdoaunuasl, crepounsl. [mapoduILHO-
ruapodoOHble  cBoiicTBa. buonormdyeckue ¢yHkuuu nunupoB. CpaBHEHHE
YIIEBOAOB, OEJIKOB U JIMITHUJIOB KAaK UCTOYHUKOB YHEPTHH.

Hyxnennossie kucmorel: JIHK w PHK. Hyxmeotuaer — MoHOMEpHI
HyKJIenHOBBIX KuCIOT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHH.

[uronorusa — Hayka o kierke. Kiietounas teopust — npuMep B3aUMOIECHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYECHHUS KICTKH.

Krnerka kak menoctHass >kuBas cuctema. OOmMe mTpU3HAKH —KIIETOK:
3aMKHYyTas HapykHas memOpana, monekyisl JIHK kak renermueckuit ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoOTHYecKas U Mpokapuotudyeckas. OcoOEHHOCTH
CTpOeHUsl TpoKapuoThdeckol kieTku. Kierounas crenka Oaktepuii. CTpoeHHe
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYHUS PACTUTENBHOM, JKUBOTHOW U
IpUOHOMN KIIETKH.

[loBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢byukuuu. [Tnazmatuueckas memOpana, e€ cBoictBa u ¢pyHkiuu. [{utomnasma u eé
opraounipl. OnHomeMOpanHble opraHouabl kietku: JIIC, ammapat Ionbmxwy,
mu30coMbl. [lomyaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHAPHUH, IIJIACTUIBI.
[Ipoucxoxnenue MUTOXOHApUA W TacTua. Bunbl mmactun. HememOpannbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, LEHTPUOJIU, PECHUYKH,
KIyTUKU. OYyHKIMY OPraHOUIO0B KIETKU. BriItoueHus.

SAnpo — perynsatopHblii eHTp KieTku. CTpoeHue siapa: sjuepHas o00JodYKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxemsbl: «llepuoanyueckas TaOiaUIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyIbl BoJbI», «bruocunTes Oenka», «CTpoeHuEe MOJIEKYJIIb OeIKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnorel. JJHK», «CtpoeHne mMolieKybl
AT®», «CtpoeHne 3yKapHUOTHUYECKON KIETKN», «CTPOCHUE MKUBOTHOU KIETKHY,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpoeHHEe MPOKAPUOTUUYECKOW KIIETKNY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAbD, «JIMmuasn.



O6opyoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyJOBaHWE Jisi MPOBEACHHUS
HAOJIIOICHU, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOMpENapaThl PaCTUTENIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYeCKHEe PadOThI:

JlaGoparopnass pabora Ne 1. «M3ydyeHue KaTaJIUTUYCCKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTalasbl).

JlaGoparopnass pabora Ne 2. «M3ydyeHue CTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKONMOM Ha TOTOBBIX MHUKpOIpernapaTax M HX
OMHCAHUE».

Tema 4. ’KuzneneaTeJJbHOCTDL KJIETKH.

OOMeH BeIIeCTB, WM METa0oIH3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
TUCCUMWIISIUS (SHEPreTHYeckuii OOMEH) — JIB€ CTOpPOHBI €IMHOI0 Mpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BELIECTB M DHEPrUM B TOHUMAaHHUH
MeTaboIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPODHBINA U reTepoTpodHbid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg a3l (oTocuHre3a. Peakiuu
dbotocunTesza. IpdekTuBHOCTh hoTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A VIS KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpespl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHUS €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIoIue OakTepuu. 3HaUeHHe XEMOCHUHTEe3a IS
KU3HU Ha 3emuie.

OHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BBIICICHHE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKoro ooOMeHa.
I'mukomu3. BpoxkeHne m ero Buabl. KHCIOpOJHOE OKHCIEHHE, WU KJIETOYHOE
JIbIXaHHE. OxkucnIuTeNbHOE dbochopunupoBanue. D¢ HeKTUBHOCTH
HHEPreTUYECKOro 0OMEeHa.

Peakniuu wmatpuyHoro cuHrte3a. [eHernueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckoil uHopmanuu B KIeTKe. ['@HETHYECKU KOJ M €ro
cBoricTBa. Tpanckpumnius — MmatpuuHbiii cuate3 PHK. Tpancnsanus — GuocunTte3
Oenka. Otanbl TpaHcisuuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnetounsie ¢hopmbl xKu3HU — BUpYyChl. cTtopus otkpeiTus Bupycos (/. U.
WBanoBckuit). OcCOOCHHOCTHM CTPOEHHUS U KU3HEHHOTO IHKJIa BHUPYCOB.
baktepuodaru. bonesHnu pacreHud, >KUBOTHBIX U YEJIOBEKAa, BBI3HIBAEMBIE
Bupycamu. Bupyc mmmyHoneduinura denoeka (BUY) — Bo3oynurens CIIN]Ia.
OOpatHas  TpaHCKpUIIUA, peBepraza u  uHTerpaza. IIpodunakruka
pacnpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanum:



IToptpetsi: H. K. Konsuos, /. Y. Banosckuii, K. A. Tumupszes.

Tabmunel 1 cxembl: «Tunel nmuTanusy, «Metaboauzm», «MHUTOXOHIPHUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u GyHKIIMOHUPOBaHKE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKUid Koy,
«Bupycw», «bakrepuodarn», «Ctpoenune u >xku3HeHHbIH muki Bupyca CIIN]a,
0aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Y npoenue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojiesb cTpykTypsl JJHK.

Tema 5. PasMHokeHMe M1 MHIUBHUAYAJbHOE PA3BUTHE OPTAHU3MOB.

Kietounslii muki, WM >KU3HCHHBIM LMK KieTku. MHTepdaza m MuTos.
IIpormecchl, mpotekaronue B uHTepdaze. Perumkaius — peakius MaTpUYHOTO
cunte3a JI[HK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIL.
JIMT1I0M THBIN AU TaIUIOUIHBINA XPOMOCOMHBIE Ha0OPBI. XpOMaTHIbI.
[{uTosorMUEeCKMEe OCHOBBI Pa3MHOXKEHUS W  HWHIUBUIAYAJIbHOTO  pPa3BUTHS
OpPTraHU3MOB.

Henenne kietku — muto3. Ctagun mutosa. IIpoueccel, mpoucxoasme Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOTrMYECKU CMBIC MUTO3A.

[IporpamMmmupyemasi THOCIH KIETKUA — aIllomNTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: 0ecriojoe U moyioBoe. Buasl 6ecrnoioro
Pa3MHOKEHMS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- MU MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKeHHE. MICKycCcTBEHHOE KIIOHMPOBaHHUE
OPraHU3MOB, €0 3HAYEHHUE JJIs CEJIEKITUU.

[TomoBoe pasMHOKEHHUE, €70 OTIUYHUS OT OECITOJIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, nmpoucxodsiiue Ha CTaausixX Meho3a.
[ToBenenne xpomocom B wmeio3e. Kpoccunrosep. buonormueckunit cMbICi U
3HAYCHHE MeHo3a.

I'amerorenes — mporecc 00Opa3oBaHUs TIOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TooBbIe kKene3bl: CEMEHHMKH M SUYHUKHA. OOpa3oBaHHE M Pa3BUTHE ITOJOBBIX
KJIETOK — raMmeT (CIepMaTo30Hu[, SHUIEKIeTKa) — CIepMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SMUIECKIECTOK M crepMaTo30uaoB. OIUIOA0TBOPEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpHUOHAIBHOE Pa3BUTHE
(amOpuorenes). DTamnbl YMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyisnus, opradHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO PAa3BUTHS: TpsAMOE, HempsMmoe (JIuduHOuYHOe). BrusHue
cCpeabl Ha Pa3BUTHE OPraHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpO/JICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTaJIUU PA3BUTHSL.



JdeMoHcTpanmm:

Tabmumpel u  cxeMbl: «®DOpMBbI Pa3MHOXKEHHS OpPraHU3MOB», «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacreHuit», «Jlenenue kineTku Oakrepuii», «CTpoeHHE TOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Pemmukauus JHK», «Mutos»,
«Meiio3y, «IIpssMmoe U HenmpsiMoe pa3BUTHEY, «l'ameToreHe3 y MJIECKOMUTAIONIUX U
yelioBeKa», « OCHOBHBIE CTaUM OHTOTCHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpOTIpEnapaThbl «CriepmMaTo30U bl
MJIEKOTTUTAIOIIET0», «SMIeKIeTka MieKonuTarero», «Kapuokrnues B KIeTKax
KOpeIllKa JyKa», MarHuTHas MOJeb-aliuiuKaus «JleJeHne KIeTKW», MOJIEIb
JIHK, monens meTadazHO XpOMOCOMBI.

JlaGopaTopHblie U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnass pab6ora Ne 3. «Habmromenue MuTO3a B KJIETKaX KOHUYMKA
KOpEIlIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopnass pa6ora Ne 4. «M3ydeHwe CTpOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy».

Tema 6. HacsieqcTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3a1aun reHEeTUKU. VIcTOpus pa3zBuTHs T€HETUKUA. POJIb IUTOJIOTUH
U OMOPHUOJIOTHMH B CTAHOBJICHMHM TCHETHKH. BKianm poccuilckux u 3apyOeskKHBIX
V4€HBIX B pa3BUTHE TEHETHUKU. MeToapl TeHeTUKH (THOPHI0IOTHICCKHM,
ATOT€HETUYECKUN, MOJICKYJISIpHO-TeHeTu4YecKuii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCTOJIb3yeMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUA MPU3HAKOB, ycTaHOBIEeHHbIE I'. MeHenem.
MonorubpuHoe CKpenMBaHue. 3aKOoH €IUHO00pa3us THOPHUIIOB IEPBOTO
nokojeHus. IlpaBuwio AoMuUHHMpOBaHUs. 3aKOH PpACHICIJICHUS IPU3HAKOB.
I'unoresa yuctotel raMet. [1oJIHOE M HETOJHOE IOMUHUPOBAHMUE.

JluruOpuHOe  CKpelIMBaHWe. 3aKOH  HE3aBUCHUMOTO  HaCJeTOBaHMUS
npu3HakoB.  lluToreHeTnyeckue - OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUSI.
AHanu3upymoniee ckpeluBaiue. Mcnonp30Banne aHaATU3UPYIONIEr0 CKPENTMBaHUS
JUTSL OTIpEIeSICHHsI TEHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacCJIeJIOBaHUIO FeHOB. HapylieHue cluemieHusi TeHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. [ eHeTUUeCKHUE KapThl.

I'enetrnka mosia. XpoMOCOMHOE OMpeAeseHre Mojia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omoramMeTHble W TreTeporaMeTHbie OpraHusmbl. HacienoBaHue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

M3meHunBOCTh. BHabl N3MEHYMBOCTH: HEHACIICACTBEHHAS M HACJICACTBEHHAS.
Ponp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOIU(PUKAIMOHHOW M3MEHUMBOCTU. BapuaniMoHHbIN psif ¥ BapHallMOHHAS KPUBAas.
Hopma peakumn npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHbIE MPU3HAKU M HX
HOopMa peakuuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, wiM reHOTHIHMYECKasi, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Meiio3 W TMOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTanoHHas n3MeHuYnBOCTh. Kiaccudukanus MyTanuii: reHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTanui. MyTareHnbie (paKkTopbl.
3aKOH TOMOJIOTHYECKHUX PSA0B B HacleAcTBEHHON n3meHunBocty H. N. BaBunoga.

BHesinepHas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbl TEHETHUKH
YeJIoBeKa: TeHEAIOTMUeCKHi, OJIM3HEIOBBIN, IUTOT€HETUUECKHUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE ONpeIeNICHHE r€HOTHUNA!
NOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHHE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oieBaHUsl 4YeJlOBEKa: TeHHbIE OOJE3HHU,
00JIE3HH C HACJEACTBEHHOW MPEepacroiioKeHHOCThIO, XPOMOCOMHBIE OO0JI€3HHU.
Comarnueckue M reHepaTuBHble MyTanuu. CTBOJNOBBIE KJIETKH. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTUPOBAaHHUE. 3HAUECHHUE MEIUIIMHCKON
TeHETHKHU B MIPEJIOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHUI Yell0OBeKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmuupt u  cxembl:  «MOHOrMOpHUIHOE  CKpEUIMBAaHWE U €ro
OUTOTCHETUYECKAs] OCHOBa», «3aKOH pACLICIUICHUS M €ro LUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeuuBaHue,
«llutonornyeckue  OCHOBBI  AUTHOPUAHOTO  CKpeluBaHUs»,  «Meho3y,
«B3aumoneiicTBie  alIeNbHBIX T'€HOB», «l'€HEeTHYEeCKHE KapThl pPACTEHUH,
KUBOTHBIX U YeJlOBeKa», «l'eHeThka moya», «3aKOHOMEpPHOCTH HAacleJIO0BaHUs,
CUEIJIEHHOTO0 ¢ TmoioMm», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukanmoHHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDHY.

O6opynoBanue: MojeNu-anIuIMKauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«HenonHnoe npomuHupoBanuey, «Jurnbpunnoe ckpenuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jpozoduia» (HOopMma, MyTanuu
(bopMBI KPBUTLEB M OKPACKH Tefa), repdbapuit «I opox MmoceBHON».

JlaGopaTopHblie U NpaKTHYeCKHEe PadOThI:

JlaGoparopnast pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPHIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKpOTIpEnapaTax».



JlaGoparopnas padorta Ne 6. «3yueHne MoaupUKAITMOHHON U3MEHYMBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psAZla U BAPUALMOHHON KPUBOI.

JlaGoparopnast pa6ota Ne 7. «AHanu3 MyTanuil y apo30(¢uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHHEe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpOLECC. 3apOXKICHUE CEIIEKUUU U JOMECTHUKALUS.
Yuyenne H. . BaBuioBa o0 T1eHTpaX TNPOHMCXOXKICHUS W MHOTo0o0pa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl NpOMCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbIii U MHAUBUAYAJIBHBIN OTOOPHI B
CEJEKIMN pPACTEHUH U KUBOTHBIX. OILIEHKa SKCTEpbepa. bBIM3KOPOACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHusA. CKpelMBaHUE YHUCTHIX JUHUH.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
Otnanénnas rtulOpuamsanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJUILUIOUAOB. JOCTHMXKEHHUsSI CEJNIeKUUMU pACTEHUH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib NPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanust pexomOuHanTHOM JIHK wu TpaHcrenHeix opranu3mMoB. Kierounas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHATBHOE Pa3MHOKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBI. I'MO —  TE€HETHUYECKH
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. U. BaunoB, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBanos.

Tabmumel 1 cxembl: kapra «LIeHTpBI MPOUCXOXKICHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHui», «llopoasl qoMamHuX >KMBOTHBIX», «CopTa KYJbTYpPHBIX
pacreHuity, «Otnanéunas rudpuauzamnus», «PaboTe! akanemuka M. @. liBanoBay,
«Ilomummonausi»y, «OOBEeKTh OHOTEXHONOTHUW», «KieTouHble KyJIbTypel U
KJIOHUpOBaHue», «KKoHCTpynpoBaHue 1 nMepeHoC reHOB, XPOMOCOM».

O6opynoBaHue: MYJISDKU TUIOA0B U KOPHEIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHXKEHHUSI CEJIEKIMU PAcTeHUl u
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIabOpaTOpUIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. JBoIIOIHOHHAS OHOJIOTHS.

[IpeanochUIKu BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOpPHUU. DBOJIOLHOHHAS
Teopus U €€ MecTo B OMOJOrMU. BiusiHue HBONIOIMOHHON TEOpUU HA PAa3BUTHE
OHMOJIOTUH U APYTUX HAYK.

CeugerensctBa dBOJONUHU. [laneoHTONOrMYECcKre: MOCIEAOBATEIBHOCTD
MOSIBJICHUS] BUJOB B MaJI€OHTOJOTUYECKON JIETONMUCH, TMEpPeXOoaHble (OPMBI.
buoreorpaduyeckue: cxocTBO U pazinuuue GayH u (Gaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA U Pa3iduuusg SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomormonHas Teopuss Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHJIBI SBONIONUU BUAOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTU PECYPCOB, HEOINPENENEHHAS] W3MEHYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cuntetndeckas Teopus 3BoJiroruu (CTD) u e€ 0CHOBHBIE MOJIOKECHHUS.

MukposBomonus. [Tonynsinusa kak eIMHUIA BUIA U 3BOJIIOIUY.

JBuxyiue cuibl ((hakTophl) SBOMIOLNMK BHUIIOB B Npupoje. MyTalMOHHBIN
nporecc M KOMOWHATHMBHAsT W3MEHUYMBOCTH. [lOmymnsiiimOHHBIE BOJHBI M Jpeid
reHoB. M3oas0us U Murpanusi.

EcrectBennsiit otOOp — HampaBisomuid (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT dBOMIONUU. [Ipumepsr
NPUCTIOCOOJIEHUN Y OpraHu3MoB. ApoMopd03bl U UIHOATATTAIIH.

Bun wu BumooOpazoBanue. Kputepum Buga. OcHOBHbie  (HOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHUECKOE.

MakpooaBomonus. PopMbl  IBOMIOIUHU:  (QUIeTUYECKAs, JAUBEPreHTHa,
KOHBEPTeHTHasl, mapasuienbHas. HeobpaTuMocTh HBOITIOIUH.

[IpoucxoxaeHne OT HecleUHAIM3UPOBAaHHBIX NMpelnkoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAsA pagnalysl.

JdeMoHCcTpanum:

IToptpetsl: K. Jlunnueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, ®. Mromep, A. H. Cesepiios.

Tabnuuel 1 cxembl: «Pa3BuTHe opraHudeckoro Mupa Ha 3emie, «3apoIbIIu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTOOOpa3ne COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHBOTHbIX»,  «llomymsmuu»,  «MyTamonHas



U3MEHUYUBOCTHY, «Apomopdosb», «Mnnoamantamumy, «OOmas gereHepamus»,
«/IBmxkymue cwisl 3BomonuN», «Kapra-cxema Mapmpyrta nytemectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPACKH,
HaOOp IJIOOB M ceMsAH, KoyuieKuus «[Ipumepsl 3alIUMTHBIX MPUCTOCOOTICHUHN Y
KUBOTHBIX», MojeNb «OCHOBHBIE HAIpaBJICHHUS 3BOJIOLUNY», 00BEMHAS MOJIETh
«CTpoeHHE TOJOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuleKuus «DOpMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX W pacTeHHi», wmonenp ammukanua «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSATYIIKA», MUKporpemnapaT «/po3oduna» (HopMma, myTanuu GOpMbl KPBUILEB U
OKpAaCKH TeJa).

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Jlabopatopuass pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUYECKOMY
KPUTEPHUION.

JlabopatopHast padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHuU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOKICHUU KU3HU. HayuyHble TrumoTessl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIIOIMSI. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
DKCIepuMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3Bofonny. HavyanbHbie 3Tarbl
ouonornueckoi sposroruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE IPOTOKJIETKH. llepBble KIETKM W KX HBOJIIOLMUS.
@opMHPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm W nepuoaaM. Kartapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [lameosoiickas spa u €€ mepuonbl: KeMOpPUHCKUH,
OPJAOBUKCKHH, CHITYPUMUCKUM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o3o0Kckas 3pa ¥ €€ NepruoIibl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiitHo3olickass »d3pa u €€ mNepuolbl: MaJCOr€HOBBIM, HEOTEHOBBIM,
AHTPOIIOrE€HOBBIN.

XapaKTepUCTUKA KIMMAaTa U TeOJIOTMYECKUX MpoleccoB. OCHOBHBIE JTAIlbl
HBOJIIOIIUU PACTUTENIBHOTO M JKMBOTHOTO MHUpa. Apomopdo3bl y pacTeHHl u
XKUBOTHBIX. [losIBIEHME, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak OTpakeHHe »3BOJOIUU. OCHOBHBIE
CUCTEMATHYECKHE TPYIIbl OPraHU3MOB.



DBOJIIOLMS YesloBeKa. AHTPONOJIOTUS Kak Hayka. PazBuTHe npeacraBiieHHil o
NPOUCXOKACHUN YeJIoBeKa. MeTtonbl Hu3ydeHusi aHTpororeHe3a. CXonacTtsa u
pa3inuus 4eJoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETTOBEKA.

JIBrkymue  Cuiibl (pakTopsl)  aHTpoOmMOreHes3a. HacnencrBennas
U3MEHYMBOCTh M  €CTECTBEHHbIH o0TOop. OOmecTBeHHBIH o00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPYa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJIUA U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxomdmmi, YenoBek HeaHASPTAIbCKUN, YernoBek
pasymHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMs CYIECTBOBaHHUSA, 00JIaCThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOIEOUAHAsS
(eBpasmiickasi),  Herpo-aBCTpajJiougHasi  (dPKBaTOpHaJbHAs),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOOJIEHHOCTH  TpeICTaBUTENECH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EQMHCTBO 4YEIOBEUYECKHX pac.
Kpuruka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuuel u cxemsl: «Bo3HukHoBeHHEe COJIHEUHOUW cucTeMbl», «Pa3BuTHe
opraHnyeckoro mupa», «PacturenpHas kieTka», <«KuUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHAas CHCTEMA OpPraHUYECKOro MUpay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHeilmme monm», «peBHue mronm», «llepBbie
COBPEMEHHBIE IO, «HET0BEYECKUE PACHD).

O6opynoBanue:  myisiku  «lIpoucxoxxaeHue  yenmoBeka»  (OIOCTEHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMaHbOHLA), CIENKH WU
N300paKEeHUs KaMEHHBIX OpYAMM NepBOOBITHOrO YejoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOna), TeoXpoHoJoTMuYeckass TaOnuna, KoJulekius «Dopmbl
COXPaHHOCTU MCKONAEMBbIX )KMBOTHBIX U PACTCHHIN.

JlaGopaTopHblie U NpaKTHYeCKHEe PadoOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue mckomaeMblXx OCTaTKOB PacTeHHUM U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCcKypcusi «IBOJIOUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeaYECKUN My3eit).

Tema 3. Opranu3mMbl U OKpYysKalolas cpeaa.

DKoJIOTUS KaK HayKa. 3aJjayd U pa3feibl SKOJIOTUU. MeTobl 3KOJIOTHYECKUX
UCCJIENO0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.



Cpenpsl oOWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, IMOYBEHHA,
BHYTPUOpPraHW3MEHHas.

Okonorunyeckue ¢akrtopel. Kraccuduxamuss 5KoIOTHYECKUX (PAKTOPOB:
abnotnyeckue, OWMOTHMYECKHE U aAHTPOINOTreHHbIE. JIeHCTBHE HKOIOTMYECKUX
(baKkTOpOB Ha OPTaAHU3MBI.

AbGuotnueckune (akTopbl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonornueckre puTMsl.

buotnueckue (haxTopHI. Bungsr OMOTHYECKUX B3aNMOJIENCTBUMH:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJIECHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH momyJsisiiuu. (OCHOBHBIE IOKa3aTelu
NOMYJIALIMK: YHMCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, NPHUPOCT,
murpanus. J[mHaMuka YuCJIEHHOCTH MONYJISIUUN U €€ PeryJIsaiusl.

JdeMoHCcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynwe, O. ['ekkerns.

Tabnuuer 1 cxembl: kapra «[Ipupoansie 30HbI 3emumy», «Cpenbl oOUTaHUS
opraHu3mMoBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMYJISIUU HHDY30puu-Tyenbkny, «[lumiessie memnmy.

JlaGopaTopHblie U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosioruueckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJSIUNA Pa3HBIX BUOB
pacTeHun».

Tema 4. CooOmecTBa M 3K0JI0rMYEeCKHE CUCTEMBI.

CooOmectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIlEHO3a: BHUAOBaS,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBs3UM B
OuoIEeHo3e.

Okonoruyeckue cucrembl (3Kocuctembl). [lonsitTue 00 »sKocucTeMe W
ouoreonieHoze. @OYHKIIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOAYILIECHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIHUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHH JKOCUCTEMBI. [luileBble 1€MW W  CETH.
OcHOBHBIE TOKa3aTedu SKOCUCTEMBbI: Omomacca, MPOAYKIHUSA. IKOJIOTHYECKHE
NUPAMHUIBL:  TPOIAYKIUU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOPETYJISALNS, pazBuTHe. CyKleccusl.



[IpupoaHble PKOCUCTEMBL. DKOCUCTEMBI 03€p U pEK. DKOCUCTEMA XBOWHOIO
WIH IHPOKOJIUCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrtop ycrTounBocTd dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHoOOpa3us Ha 3emile.

VYuenune B. U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBo M ero ¢ynkuun. OcobeHHOCTH OMochepsl Kak
rJ100aIbHOM 3KocHucTeMbl. J[MHaMuueckoe paBHOBecHE W oOOpaTHas CBsS3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOre0XMMHYECKUE IUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAbHOCTh OMocdepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emsin. AHTpOTIOreHHbIe U3MEHEHHsI B Onocdepe.
['o6anbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBA. CoxpaneHnue
O6uropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PAIMOHATIHLHOTO
yOpaBi€HUs MNPUPOJHBIMU pECypcaMUd W HUX UCIONb30BaHuE. JloCTHKeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuel u cxembl: «[lumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenu nutanusy, «IKoJoruyeckas MHPAMUIIAY,
«buocdepa u dyenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « DIKOCHCTEMa
XBOMHOrOo  jeca», «buoneHos Bopoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHbIE  BO3JECUCTBUSA HA NOpUPOALy», «BaxkHeillne HMCTOYHUKU
3arpsA3HEHUs BO3/JyXa M TPYHTOBBIX BoA», «llouBa — Ba)kHelIlas COCTaBISIOLIAs
ouochepr», «PakTopsl Aerpaganuu nousy», «llapaukoBsiil 3ddexT», «DakTopsl
pPaIuoOaKTUBHOTO 3arps3HeHus Ouocdepsl», «OOmas cTpykrypa Ouochepsi»,
«Pacnpoctpanenue xku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoTt yriepona B 0uochepey, «KpyroBopoT azoTa B IpUpoIie».

O6opynoBanue: Mmojenb-anuinkanusg «TunudHble OUOIEHO3bI», TepOapwuii
«PacTtutenbHble co00IIeCTBaY, KoJUIeKuu «buoiienosy, «Bpenurenu BaxKHEUIINX
CEJIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapuu W KOJUJIEKIIMH pacTeHUH W
KUBOTHBIX, IPUHAJIEKAIINE K Pa3HbIM 3KOJIOTMYECKMM TpPYIIaM OJHOTO BHJA,
Kpacnas kuura Poccuiickoii ®deneparuu, u300pakKeHHs OXpaHIEMBIX BHJIOB
pPacTEHUI U )KUBOTHBIX.



INDTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  ITPOITPAMMBI  IIO
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cormacio ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHUA K pe3ysibTaTaM
OCBOCHHS  OOy4YarOIIMMHCS IMpOrpaMM  CpeaHero oO0mero oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS mpeameTa «buomorusy»
BBIZICJICHBI CJICAYIOIIUE COCTABISAIONINE: OCO3HAHUE OOYYarONUMHCSI POCCUMCKOMN
IPKIAHCKON MJICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJICIICHUIO, HaJWyue MOTHUBAIlMM K OOydYeHHMIO  OHOJIOTHH,
IieJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOCXKIACHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HMCTOPUYECKUX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH II€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JlngHOCTHBIE pe3yNbTaThl OCBOSHUs MpeameTa «buoyorus» AOCTHTarTCs B
€IUHCTBE YYEOHOM M BOCMHUTATEIHHOM JESITEIHPHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLIMOKYJIbTYPHBIMHU, HCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMHU, MPUHATHIMU B OOINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUSI W CIHOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW TO3UIIMHM JIMYHOCTH, MAaTPUOTU3MA,
YBOKCHHS K 3aKOHY W MPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPEKHOTO0 OTHOIIEHUS K KYyJIbTYPHOMY HACJICAUI0 U
TpaguIlMsIM MHOTOHAIMOHaIbHOTO Hapoaa Poccuiickoit dexneparuu, npupojae u
OKpY>Karolei cpee.

JlugHOCTHBIE peE3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaskaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJCTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEHW IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO OOIleCcTBa, pacHIUpeHUe >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTH B IPOIECCE PeaM3allui OCHOBHBIX HANpaBICHUN
BOCITUTATEIbHOM IEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:k1aHCKOT0 BOCIIMTAHMS:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMH 00YJaIOMIerocss Kak akKTUBHOTO U

OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLUHMOHHBIX TMpaB U OO0S3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMpPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3HIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAIbHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBaXKHUTEIHHOTO
OTHOIIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoly, UyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunol, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACHEAUIO U MAMSTHUKAM IPHUPOIBI,
NOCTHKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTWH, TMOHUMAHUS 3HA4YE€HHUs] OHOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €TI0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUIICKOTO HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSACHh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUU C
TpaguuusaMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUpPY, BKIIIOYAs ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHHIA;



NOHUMAaHHE 3MOLIMOHAIBHOTO BO3JIEUCTBUS JKUBOW NPUPOIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBHOIO 0JIAarONmOJIyYHs:

NOHMMaHWEe U peanu3anus 370poBoro u 0Oe3omacHoro obpaza >KU3HH
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
aKTUBHOCTB), OEpekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHMMAHHUE IIEHHOCTU TMpPaBWI HWHAUBUAYAJBbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJIEHUS B CUTYAIUAX, YIPOKAIOIIKX 3/JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUATHS BPEAHBIX NMPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTD;

MHTEpEC K pa3lnyHbiM cepaM MpopecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun MW Pearu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 U CaMOOOpa30BaHHUIO Ha
NPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIeCTBOBAHHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM HUX BO3MOXHBIX TIOCIEACTBUN IS
OKpY’KaroUen Cpebl;

OCO3HAaHHE TJI00aIBHOTO XapakTepa JKOJOTMYECKHX MpoOJeM H MmyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHHUS TpPU pEeHIeHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIONIH30BaHUEM  (COOJIIOJIEHHEe  TpaBWJI  TOBEIEHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);



aKTUBHOE HENpHsATHE JEUCTBHM, MNPUHOCIIIMX BpEl  OKpYXarouien
NPUPOJHON Ccpefie, YMEHHE MPOrHO3UPOBATH HEOJIArONMPHUSATHBIE 3KOJOTHYECKHE
MOCIIEJICTBUS MIPEANPUHUMAEMBIX JIEUCTBUN U IPEIOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO DKOJIOTMUECKOT0 MBIIICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NS TEIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON U COLIMAIBHOU
NPAaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN NEATEILHOCTH IKOJIOTHUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl Kak CpeacTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM Kak HayKH, OCO3HaHUs e€ poju B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
npesCTaBleHus: 00 OKpYXKAloIeM MHpEe Kak O €IMHCTBE MPHUPOIbI, YeTOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHUH Mpodiiem
COXpaHEHUS IPUPOJTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HHBWIM3AIUU:
oOecrieueHus: HOBOTO YpPOBHS pPAa3BUTHSA MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II100aJbHBIX IKOJIOTMYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OMOJOTUYECKUX 3HAHUM B IENAX
NOBBILIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYaromuxcs, GopMUpyeMoil
IpU U3y4YeHUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHUS, HUCIIOJNIb3YEeMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [Js aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aK/IIOUEHHMs] Ha OCHOBE HAy4YHBIX (DaKTOB H
MUMEIOIIUXCS JaHHBIX C 1IEJIbI0 MOJYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO MCIIOIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus poosieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME IEHHOCTH HAYYHOM IeSATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
POEKTHYIO U UCCIEA0BATENbCKYIO AESTEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM0o0Opa30BaHUI0, K AKTUBHOMY ITOJIYUYCHHIO HOBBIX 3HAHUW 1O OWOJIOTHU B
COOTBETCTBUHM C KM3HCHHBIMH MOTPEOHOCTIMH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yinbTaThl OCBOSHUS y4eOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YUMBbIe i1 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa W chenuduKy METOJI0OB IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPTHs, SBIICHHE, MPOIIECC,
cucTeMa, Hay4dyHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HaAOJIOJIGHWe, U3MEpeHHe, OKCIEPUMEHT U JPYTHuXx),
yHUBEpCalibHbIe y4eOHBIe JeHCTBHsS (ITO3HABaTeIbHBIE, KOMMYHHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATBEHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIMHM OO0y4alolUXCcs, CIOCOOHOCTD
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHPOBO33PEHYECKUE 3HAHMS W  yHUBEpPCAJIbHbIE y4YeOHBIE JICHUCTBUA B
MO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs IOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyallM3UpPOBaTh  MpoOJIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOIO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCUpUKAIIUKA, 0000IEHNUS ), paCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3M C APYTUMH MOHATHUSIMHU);

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LIEJISAMU;

UCITIOJIH30BaTh OMOJIOTHYECKUE TMOHATHS ISl 0ObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOW MIPUPOJIBI;

CTPOUTH JIOTUUECKHE pACCYyXJeHHs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpUBaEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

PUMEHSITh CXEMHO-MOJICIbHEIC cpencTBa TUTS MIPEICTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaXx, a
TaKKe  MPOTUBOPEUYMI  pa3HOrO  poOjJia,  BBISIBICHHBIX B Pa3JIUYHBIX
UH(OPMAIIMOHHBIX UCTOYHUKAX;



pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEeMBbl ¢ Y4€TOM aHajdu3a HWMEIOITUXCS
MaTepuaIbHbIX U HEMaTEepUaAIbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JISATEIILHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIIEHUBATh PUCKHU MOCTECTBUM JIEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe HCCIeA0BATEIbCKUE IeHCTBUS:

BJIAJICTh HaBbIKAMH YY€OHO-HUCCIIEIOBATEIBCKON U ITPOCKTHOH JIeSITEIIbHOCTH,
HaBBIKAMHU  paspenieHus mpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYSCKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh Pa3JIMUHbIE BUJIBI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAHUS, €r0 HMHTEPNpETalNH, MPeoOpa30BaHUI0 W TPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIEC TIPH CO3aHUN YICOHBIX U COIMATIbHBIX TIPOCKTOB;

dhopMUpOBaTh HAYYHBIN TUI MBIIUICHUS, BJIaeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa3OBaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

BBISIBJIATh TPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJIU3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOHMX YTBEPXKJICHUH, 3a]1aBaTh IapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3MPOBATh TIOJYUYCHHBIE B XOJE€ pEUIeHUs 3aJa4d Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlWsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH IIeJICHAMPABICHHBIN TMOUCK IMEPEeHOCca CPEJICTB U CHOCO00B
nercTBHS B IPOGECCUOHATIBHYIO CPEIy;

yMEThb TMEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M IPAKTUUYECKYI 00JacTH
JKU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IMIPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC WJICH, TpeajiaraTb OPUTHHAIBHBIC TOIXOAbl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ unopmaumeii:

OPUEHTHPOBATHLCS B PA3TMYHBIX HCTOUYHUKAX UH(POPMAIUHU (TEKCTE yu4eOHOTO
nocoOusi, HAyYHO-TIOMYJSPHOW JIMTEpatype, OHMOJOTHUYECKUX CIIOBapsAX U
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHETE), aHaIU3UPOBaATh
HH(OOPMAIIMIO Pa3TUYHBIX BUOB U (POPM IMpECTABICHHS, KPUTHICCKHA OIEHUBATH
e€ TOCTOBEPHOCTh M HEMMPOTUBOPEUNBOCTH;



bopMyIUpOBaTh 3aMPOChl U MPUMEHATh PAa3IMYHBIE METOIBI MIPHU TMOWCKE H
otbope Omonornueckoit MHGOpMAIIUU, HEOOXOIUMOM JJISl BBITIOJIHEHUS yYEOHBIX
3aad;

nproOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIB30BaHUS PA3TUIHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITETFHO ~ BBIOMpATh  ONTUMAIBbHYIO  (HOpMy  TNpEACTaBICHUS
ouosiorndeckort nHGopMaruu (Cxemsbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpEACTBa MpU padore ¢
Omonormueckoil WHpOpMaIMed: MPUMEHATh XHMHUYECKHe, (Qu3nUeckne WU
MaTeMaTUYeCKUe 3HAKW W CUMBOJBI, (HOpMyIbl, ab0peBHaTypy, HOMEHKIATYDY,
UCTIOIB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIaJIETh ~ HABBIKAMH  pAcClO3HABaHWsS W 3alIUTHl  WHpOpMAIWH,
MHPOPMAITMOHHOH 0€30MaCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJbHBIMHA KOMMYHHKATHBHBIMH JAeHCTBUSIMM:

1) o6menume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Y4aCTBOBATh
B MAJIOTe WM JUCKYCCHUHU TIO CYIIECTBY OOCYXmTaeMoi TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIBHO BBHIMOJHCHHS MpeiaraeMoi
3aJ]a4M, YIUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUN IPYTUX yYaCTHHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHsS, TOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh
HaMepEeHUs IPYTHUX JIIOJIeH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyITHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M MHIWBUIYATHHOU
paboTHI MPHU pelIeHUH OMOJIOTHIeCKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBLIX (POPM B3aMMOCHCTBYSI MPU pEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,

NpUHUMATh [EJM  COBMECTHOH  JeSATEIIbHOCTH, OpPTraHW30BHIBATH U
KOOPJMHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,



pacupenensiTh Poad C Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIAaTh pPeE3yJIbTaTh
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXIOro yYacTHUKAa KOMaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE€ MPOEKTHI, OLIEHUBATh WJEUW C TO3ULIUU HOBHU3HBI,
OpPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETHUYECKOE IOBEJEHUE B Pa3IUUYHBIX
CUTYallUIX, TPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh HMHUIIMATHBHBIM.

OByajieHNe YHUBEPCAIBLHBIMH PeryJSTUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUISl BBISIBIICHUS MpOOJieM M UX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN I1I€JIeBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUSX M IMOCTYIKaX MO OTHOIICHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISITh MO3HABATEIbHYIO JESITEIbHOCTD, BBISBIATDH
npoOJIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aud B 00pa3oBaTeIbHOMN
NS TENHHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETILHO  COCTABJISITH IJIaH  pElIeHus M[podiemMbl ¢ YYETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTEHUH];

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPENOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO LIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTb KOPPEKTUBBI B JIECSTEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;

BJaJIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKcHud  Kak  OCO3HAHMS
COBEpIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, WX pPe3yJIbTaTOB U
OCHOBaHM, MCTOIb30BaTh MPUEMBI pedIeKCUU NIl OLIEHKH CUTYyalllH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEIIEHUS MO HX
CHU)KCHHUIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX MPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;



3) npuHsiTHE ce0s U APYIrUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OIMIHMOKH;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[Ipenmetnble pe3ynbTaThl ocBoeHHs mporpammbel COO mo Ouojoruu Ha
06a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, HHTEPIIPETAIIUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JAESITEIBHOCTH IO MOJTYYSHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUW B PA3IMUYHBIX yYEOHBIX CHUTyallUsAX, a TaKKe B peaibHBIX
’KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenmeTHbie
PE3yNbTATHI MPEICTABICHBI IO T0JIaM 00y4YEHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
K1acce JOJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJIU OUOJIOTUH B CHCTEME HayYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTEeCTBEHHO-
HAyYHOM KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl pelICHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE pacKphIBaTh COJIepKaHUE OWOJIOTHYECKUX TEPMHUHOB WU TOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MpeBpallleHue
HHEPTUH), TOMEOCTa3 (caMOoperyJssiius), YpOBHEBasi OpraHU3alis >KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHHE (PEMPOIYKIINA), HACTIEACTBEHHOCTh, U3MEHYMBOCTH, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OHOJIOTMYECKHEe Teopuu (KIETOYHas, XpPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JIOTMa MOJIEKYJIsApHOW Ouonorun), 3akoHbl (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u yueHus (0 IeHTpax MHOT0OOpasus U
POUCXOXKIEHUST KyIbTypHBIX pactenuid H. M. BaBunosa), onpenenstbs TpaHuUIIb]
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIIaJIETh METOJJAMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIOACHUE U
ONKMCAHHUE >KUBBIX CHUCTEM, IMPOILIECCOB W SBJICHUI, OpraHu3anusi U MpOBEJCHUE
OMOJIOTUYECKOTO  OKCIEpPUMEHTa,  BBIABMW)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSCHEHHE TMOITYYSHHBIX
PE3yJIbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOpU W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUH TMOJYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIJICIISITh CYNIECTBCHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT W
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKIETOYHBIX OPTraHW3MOB, OCOOEHHOCTHU
IpOIECCOB: OOMEHa BEIIECTB M TPEBpAICHHUS SHEPTUU B KIETKE, (POTOCHHTE3a,
TUIACTUYECKOTO M JHEPreTHYecKOoro oOMeHa, XEMOCHWHTEe3a, MHTO03a, Meko3a,
OIJIOJIOTBOPCHHSI, PA3MHOXKCHHS, WHIUBUAYATBHOTO pPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTH MOJNyUYEHHBbIC 3HAHUS I OOBSICHEHUS OWOIIOTUYCCKUX
MPOIIECCOB M SIBJIICHUH, JUIsI MIPUHSITHS MPAKTUYECKUX PEHICHWH B MOBCEIHEBHOMN
KU3HU C [eIbl0 oOecredeHuss Oe30MacHOCTH CBOETO 3JI0POBbS U 3I0POBBS
OKPY’KaOIIUX JIFOJIeH, COOIIOICHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KaOIIeH
NPUPOTHON Cpejie, MOHUMaHWEe HEOOXOJUMOCTH WCTIOIB30BAHUS JTOCTHKEHUH
COBpEMEHHOW  OHOJNOTMM W OWOTEXHOJOTWA ISl PalMOHAIBHOTO
TPUPOJIOTIOIH30BAHHS,

YMEHHE peliaTh OJJIEMEHTApHbIE TEHETHYEeCKHE 3aJadd Ha MOHO- W
OUTUOPUHOE CKPEIIMBAaHUE, CIEIUICHHOE HAaCJIeIOBaHUE, COCTaBIATh CXEMBI
MOHOTHOPHTHOTO CKPEIIMBaHUS IIJIS TPEICKa3aHMsl HACIEeJOBAHUS NPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBITOJHATH J1A00paTOPHBIE W MPAKTHYECKHe pPabOTHI, COOII0IAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHWs, BKIFOYAIONIYIO0 TICEBJOHAYYHbIC 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpeICTBA MAcCOBOW WH(MOPMAINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl), STHUYECKHE aCMEKThl COBPEMEHHBIX HCCIICIOBaHW B OHOJIOTHH,
MEIHIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/]aBaTh COOCTBEHHBIC TIMCHBMECHHBIE U YCTHBIE COOOIIEHUS,
0000mIast OMONIOTHYECKYI0 HH()OPMAIMIO W3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus» ¢ 11
Kllacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJHM OMOJOTHUH B CHCTEME HAYIHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHM COBPEMEHHOW E€CTECTBCHHO-
Hay4YHOW KapTHUHBI MHpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/IE POCCUHUCKHUX W
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pAacKphIBaTh COJEp)KaHWE OWOJIOTHUECKUX TEPMHHOB WM TIOHSTHMA:
BUJI, TIOMYJISAINS, TEHO(MOH I, SBOJFOIHS, JBIKYIIUE CHIIBI ((DaKTOpPHI) IBOJIOIUH,
IPUCIIOCOOJIGHHOCTh OPraHW3MOB, BHI000pa30BaHHE, JKOJOTHUYECKHE (DAKTOPHI,
DKOCHCTEMa, TMPOMYIEHThI, KOHCYMEHTBI, pEAYIEHThI, IIed IHTaHUs,
AKOJIOTHYECKasl MUpaMuia, OMOTeoIeHo3, orochepa;



YyMEHUE Hu3araTh OWOJOTHYECKHE TEeOpuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS JBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimieBoro cxonctea K. M. boapa, depenoBanusi riaBHBIX HallpaBiICHUN U
nyteit oo A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepnanuckoro),
OTIPEIENISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHUE BIIaJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
ONMCAaHHUE >KUBBIX CHUCTEM, IPOILIECCOB W SBJICHUM, OpraHu3anusi U MpOBEJICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSCHEHHE IMOITYYSHHBIX
PE3yJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpU W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAaHUH TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreolleHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEICTBEHHOM
M3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHS SKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBbI, IEpeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOINOTCHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMUYECKHUX
ITUKJIOB B Onocdepe;

YMEHHUE MPUMEHSATH MOJyYEHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJIOTUYECKUX
NPOLIECCOB U SBJICHUM, JUIsl MIPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecreyeHus: 0e30MacHOCTH CBOEro 3J0POBbS U 3I0POBbS
OKPYXAIOIIUX JI0eH, COOM0IEHNs HOPM I'PaMOTHOT'O TIOBEICHHS B OKpYKaloei
NPUPOJHON Ccpelle, MOHHUMaHUE HEOOXOJUMOCTH HCIOIb30BaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JIJIS1 PAIIMOHATILHOTO MIPUPOAOIIONH30BAHNUS;

YMEHHUE peniaTh dJeMEHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISTh CXEMBbI
NEpPEeHOca BEIECTB U YHEPTUU B IKOCHUCTEMAX (1IeTH MUTaHMS);

YMEHHUE BBIMOIHATH JIA0OpAaTOpHbIE M MpaKTUYECKHe paboThl, COOIOIAThH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHWBATb U HHTEPIPETHUPOBATH HWHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MAacCOBOM MH(pOpMaILUU, HAYYHO-TIOMYJISPHBIC
MaTepHualbl),  paccMaTpuBaTh  TJIOOQJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03[]aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast OMONOTUYECKYI0 MHPOPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/n Konrpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
bubmuorexa [JOK
2 .
! brostorus Kkak HayKa 0.3 https://m.edsoo.ru/7f41¢292
) K .- | bubmuorexa [JOK
HBBIC CHCTEMDI I HX Oprafiisall https://m.edsoo.ru/7f41¢292
3 XUMUUYECKHUM COCTaB U CTPOCHUE KIETKHU 8 1 bubmorexa [TOK
p https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 IKH3HENEATENEHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3MHOkeHue U MHANBUIYaTbHOE PAa3BUTHE 5 | bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS U N3MEHUYUBOCTD 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4




11 KVIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n Konrpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1
! IBOIMOLHOHHAA GHOTOTHS ¢ https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 9 0.5 bu6mmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 0 5 | bubmuorexa [JOK
PTAHHSMBL I OKPY/RATOTIAA Cpeid https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 CooO0riecTBa 1 9KOJIOTHUECKHAE CUCTEMBI 9 https://m.edsoo.ru/7f4 1 ccT4
bubmuorexa [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5
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