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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMmbl MO OUOJIOTUH TEOPETHUYECKYI0 OCHOBY JIf
OTNpEe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIITYCKHUKOB, TTOJIOXKEHUS 00 OOITUX MENIIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii dexepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOIOruK, €€ 3HaAYeHUH B MO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYIIIECTBOBAaHMS YesioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmMa 1o Ouosoruu AaéT MpeaCTaBICHHE O IeNAx, 00 oOmen
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslieJaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarouXcsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NEeSATEIIbHOCTH/Y4eOHbIX JEHCTBUI OOydaroluxcsi MO OCBOEHHUIO COJEP KAHUA
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHOU cpene.
[ToaToMy Hapsiy ¢ u3ydyeHHeM OOIIEOMOJIOTUYECKUX TEOpPHUH, a TaKXkKe 3HaAHWM O
CTPOCHHU JKUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHUI 4YeslOBEeKa, MEIMKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUA B OKpY)KaloIIed NPUPOJHOM cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANIPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs
YCIIOBUM JUIsl pEUICHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KOTOpas mpeanonaraeT GOpPMHUPOBaHHE Y  OOYYAIOIIMXCS



CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHUSIM JUHAMUYHO Ppa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHpA.

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTEINIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIECHUS K KUBOW MPUPOJEC
U YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUST UMEET TAKXKE JIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  oomero  oO0pa3oBaHUsA,  COIHAIM3AINU
oOy4aronuxcs. M3ydenune 6uonoruu odecrneynBaeT ycioBus st HOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY JMJId ONPENCJICHHA MOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUU.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULHNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJDKHbl OCBOUTh 3HAHMS M YMEHHS, 3HAUYUMBIEC MJIs
dopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHbBIE B MOBCEIHEBHOM
KU3HU U MpPaKTUUYECKOW AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuu
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpyKTypUpOBaHUE COJAEpX aHUsA Y4YEOHOro MaTepualia B HpOrpamMme Io
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX MKUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOIIUE COJepKaTeNbHble JIMHUU: «buosorus kak Hayka. MeTozbl
HAy4yHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ue OpPraHu4ecKOoro MHUpay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enr m3yuenus yuyeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHM3allMd >KUBBIX CHUCTEM PAa3HOTO0 paHra M MNpPUOOPETeHHE YMEHHM



UCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTimkeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOCHHME OOYyYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABHIIIaX, CIy)KAIIUX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS IMO3HABATEILHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O TYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydarommxcss oO0mel KyJIbTypbl, (YHKIMOHAIHHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPYKAIOIIETO
MHpa JKMBOW TPUPOILI HA OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IPH
U3Yy4YeHUU OHOJIOTUY;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTHYECKUX 3HAHUW B TPAKTUYECKON JCSITCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTH;

BOCIIUTaHNE YOEKIAEHHOCTH B BO3MOJYKHOCTH TTO3HAHHS YCITOBEKOM >KHBOM
PUPOIBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUSI K HEH, COOIOIEHUS STUYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIEOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOHN KYJIBTYPHI, 11T (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJICACTBUI CBOEH JNEATEIBLHOCTH MO0 OTHOLICHUIO K OKPYKaOIIEH Ccpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosorus», uzyuaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OO0S3aTENIbHBIM YUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHO o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

J{nst u3yueHust OMoJIOrMU Ha 0a30BOM YPOBHE CpEJIHET0 00111ero 00pa3oBaHuUs
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/IeJ10).



COAEPXKXAHME OBYUEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: « MeTo b TO3HAHUS )KUBOW TPUPOIBD).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «/cmosb3oBaHuE pa3iIUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeAMET u3ydeHus: ouosnoruu. OTindue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbINA, MOMYJSALHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTe0oIeHOTHYECKui ), OMoChepHBIi.

JlemoncTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3ALNH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUM COCTaB KJIETKH. XHMHUYECKHUE DJIEMEHTBhI: MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BelleCTB B KkieTke. lloamepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOM MOJeKysnbl (TepBUYHAs, BTOPWUYHAs, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUN OETIKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. BuramMuHbl.
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.

VYraeBoasl: MoHOcaxapuibsl  (TJIIOKO3a, pubo3a U Je30KCHUpud03a),
aucaxapuabel  (caxaposa, JakTo3a) W TIoyMcaxapulibl  (Kpaxmaj, TJIMKOTEH,
HeJUII0103a). buonornyeckue GyHKIMM YIiI€eBOIOB.

Jlunuael:  Tpurauuepuabl, QGocPoaunuasl, CTepouasl. [ uapoduiIbHO-
ruapodoOHble  cBoiicTBa. buonormdyeckne ¢yHkimu sunuaoB.  CpaBHEHUE
YTJIEBOOB, OCTTKOB U JIMMHUI0B KaK NCTOYHUKOB YHEPTHUH.



Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HykienHOBbIX KucnoT. Crpoenne u ¢pynkiuu JHK. Ctpoenne n ¢pynkmun PHK.
Buasl PHK. AT®: ctpoenune u pyHKIIHH.

[utonorus — Hayka o kietke. Kiietounas Teopus — npuMep B3aUMOACUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUEHUS KICTKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmmMe mNpuU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTUuecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOCHHMSI MpOKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHHe
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIHLHOM, >XUBOTHOM U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, HX
¢bynxun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['onbmxw,
Tu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxxknenue MUTOXOHApHM U Tiactua. Bunbr mnactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynaTopHblil neHTp KieTku. CTpoeHue sjpa: saepHas o0o0JiouKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammel:  «Pacripenenenue  XMMHUYECKMX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BObI, «buocunres 6enka», «CTpoeHHe MOJIEKYIIbI OelKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotbl. JIHK», «CTtpoeHne MoieKyibl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KUBOTHOM KIIETKW,
«CTpoeHrEe pPACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMUaBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHWE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabGota Ne 1. «M3yueHuwe KaTaJUTUUYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpPOEHHUS KIETOK paCTCHUH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpONpenaparax M HX
ONHMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUTISIINSA (SHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTUM B TOHHWMaHUU
MeTabom3ma.



Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poias depmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUHU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a ISl KU3HU
Ha 3emuie. BiausiHue ycnoBuid cpenpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOocuHTe3. XeMOCUHTE3UPYIONIHe OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a JIsl
YKW3HU Ha 3eMII€.

DHepreTudeckuii oOMeH B KJeTke. PaciersieHune BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DSHEPrUM B KJICTKE. OTambl JSHEPreTUYECKOro OOMeHa.
['mukonmus. bpoxenune m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPreTHYECKOT0 OOMEHa.

Peakuuu wmatpuuyHoro cunte3a. ['enermueckas wundopmamus u JIHK.
Peanuzamnus reHetnyeckoil mHpopManuud B KieTke. ['eHEeTHUECKUH KOI M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OouocuHTese Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHUS M SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUIIUs, peBepTaza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMOHCTpaLuM:

[Toptpetsr: H. K. Konpsuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabnuiel U cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u QPyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTndeckut Kom,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nuki Bupyca CIIN/]a,
oakrepuodaray, «Pemnmukarus JJTHK.

O6opynoBanue: Moaenu-ammukanun «Yapoenne JIHK u Tpanckpurmmmsy,
«buocunres 6enka», «CTpoeHUE KICTKN», Moielb cTpyKTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipormecchl, mpoTekatome B uHTepdaze. Pemnmukanus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JurmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphBl.  XPOMATHU/IBI.
[{uTosiOTMUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHIUBUIYAJbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenne knetkun — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubeIb KISTKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPTAaHU3MOB: OecCIoyioe U ToJioBoe. Busl Gecronoro
Pa3MHOXXEHUS: J€JIEHWE HaJBOE, IOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHU3MOB, €0 3HAYEHUE JJIs CEJIEKIIUU.



[TonoBoe pa3sMHOXKEHUE, €r0 OTINYHUSA OT OECIOJIOTO.

Meiio3. Cranuu meio3a. [Ipounecchl, MpoUCXOAIINEe HA CTaAusIX Meno3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YCHUE MEKO03a.

["ameTorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie kene3bl: CEeMEHHUKUM U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCcOOEHHOCTH CTPOCHMS SWIEKIETOK U cliepMaTo30uaoB. OIIog0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHS: TMPsAMOE, HENpsAMoe (JIUYMHOYHOE). BrnusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJACTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 I[BETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pactenuit», «Jlenenne xkietku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mwutos»,
«Menosy, «Ilpsmoe n HEnpsiMoe pa3BUTHEY, «['ameToreHe3 y MIEKONUTAIOMNX U
4eIoBeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MIeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHAas MOJEb-alIuIiMKanuus «/leieHue KIeTKn», MOJIEIb
JIHK, Mmonenb meTtadazHON XpOMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjiencCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib HUTOIOTHA
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMT,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3aKoH €IMHO-00pa3vs THOPHUAOB IEPBOTO
nokoneHusd. [IpaBuno JOMUHUpOBaHUS. 3aKOH paCLICIJIEHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAacleJOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcnonp30BaHne aHaIu3UPYIOIIEro CKPEIuBaHU

JIJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.



CuemnieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTHU. | €eHETHUECKHE KAPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpEAEICHUE Moia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMbI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HaciienoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBECHHBIE NMPU3HAKU U KX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IATOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS] M €ro LHUTOr€HEeTUYeCcKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapHhoTuIbl 4YelloBeKa W KUBOTHBIX», «BHbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHasi U3SMEHUYUBOCTD.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(bOopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOMY.

JlaGopaTopHble U MpaKTHYEeCKHEe PadoOThI:

JlabopaTtopHas pabota Ne 5. «/3ydenue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30¢uiabl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Mpaktnueckass pabora Ne 2. «CocTaBieHWe W aHAJIW3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOTooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJICKIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. biIm3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TMOJMIUIOUIOB. JIOCTMIKEHMsS CEINEeKLUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHXKEHEpHUs. OTaIlbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIILCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHHUS CEJIEKIUU PACTEHUU W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».
11 KJIACC

Tema 1. JBorOoMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BONIONUMOHHONW TEOPUU HA PA3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerenscTBa  3BOMONUHU. [lameoHTONOrMYECKHE: TOCIIEI0BATEIBHOCTD
HOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHONOrYeCKre: CXOJACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pYIUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTed y BceX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM  BO3HUKHOBEHUS
JapBUHM3MA. J[BWKYyIlME CHJIBI 3BOJIOUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEEiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBuxynire cuibl (pakTopbl) SBOJIIOLMHA BUJIOB B Hpupoje. MyTallMOHHBIN
Ipolecc M KOMOMHATHBHAasT M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M3omauus 1 Murpanus.

EctecTBeHHBII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHHUI Yy OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHble  (OPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BONIOLUH.

[IponcxoI€eHHEe OT HECIEeUHATM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromast
crenuanu3anusa. AJanTuBHas pagualus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. Ceeprios.

Tabnuup! u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOPY», «MHOTO00pa3ue COpTOB PaCTECHUI»,
«MHuoroob6pasue opoJg JKUBOTHBIX», «Tommynsuumy, «MyTaunoHHas
U3MEHYUBOCTB», «Apomopdosbl», «Maumoamanrtamuu», «OOuas aereHepaunus,
«/IBmwxymme cuibl 3Bomonuny, «Kapra-cxema wapiupyrta mnyTtemecTBus Y.



JHapsuna», «boppba 3a cymiectBoBanue», «IIprcmocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUE.

OO6opyioBaHuE: KOJJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3allUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIpaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckass kapra wmwupa, KoUIeKIus «DOPMBI COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb anmmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, Mytanuu (HOpMBI KPBUIbEB U
OKpPACKH TeNa).

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabdora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padbora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHBlE€ TPENCTABICHUS O 3apOKJICHUM >KM3HU. HaydHble THIoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M maHcrnepMus. XHUMHYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIIEpUMEHTAIBHOE NTOATBEPKACHNE XUMUUECKON 3BOIIOIMA. HadanbHbie Tarbl
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP W BO3HHUKHOBEHHME NPOTOKJIETKH. IIepBble KIETKH W KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOIO Mupa. ApomMopdo3bl y pacTeHUd HU
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YecKOTO MHpa KakK OTpaxeHue 3BoJonuu. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeT0oBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUH 4YeJoBeKa. MeToapl HM3ydeHHsl aHTpororesesa. CxoacrBa u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHbIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
W3rOTOBJICHHE OPYAUI TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, Yenoek npsaMoxoxsaummi, YemoBek HeaHIEpTAIbCKHUM, YenoBek



pazymHblii. Haxonku mcKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00JacTb
pacnpocTpaHeHHs], 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckre  packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaszuiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpHalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. EJIMHCTBO YeIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
apBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHnne ConaHeuHO#H cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOCHHUS YEJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moanm», «/lpeBHue moam», «llepsbie
COBPEMEHHBIE JII0N», «HemoBedecKrue pacs».

O6opynoBanue:  Mmymsku  «lIpoucxoxnenne  denmoBeka»  (OOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIENKUA WU
U300pKEHHUsSI KAaMEHHBIX OpYIud NEepBOOBITHOIO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpoHOJoTrHueckas Ta0nuna, Kouiekuus «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckast pabota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcHsi «DBOJIOLHUS OPraHMYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Oprann3mMbl 4 OKpYy:Kaias cpeaa.

DKOJIOTHS KaK HayKa. 3aJau U pa3Jiesibl SKOJIOTHMH. MeTOo bl SKOTOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAS, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Knaccudukamuss 5KoJIOTHUYECKHX (HAKTOPOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. POTONEPUOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue (bakTOopHI. 133791051 OMOTHYECKUX B3aUMOJICHCTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeUTpa3M. 3HaueHHWe OWOTHYECKUX B3aWUMOJEHCTBUN [IJISI CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyssiuu. (OCHOBHBIE TMOKa3aTelu
MOMYJSLUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
Murpanus. JJmHaMyuka 4ucIeHHOCTH MOMYJISIIUU U €€ Perysius.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxembl: kapTta «[Ipuponusie 30Hb1 3emun», «Cpeasl oOUTaHUsA
opranu3moBy», «®ortonepuonuzm», «llomymsamum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTU NOMYJISUU HHPY30pUU-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HBIX MECT OOMTAHUS.

JlaboparopHas padota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KoJIeycay.

[Ipaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MpPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momunantsel. CBsizu B
ouoneHose.

DKkojoruyeckue cuctemnl (9kocucteMsbl). lloHsitTue 00 »sKocucTeMe H
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BELIECTB U MOTOK SHEPIrUU B HIKOCHCTEME.
Tpoduueckue (muuieBble) YPOBHM OKOCHUCTEMbI. [IMIlEeBble LIEMM U CETH.
OCHOBHBIE TIOKa3aTEIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTHYECKHUE
nupamMubl: MPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBAa 3KOCHCTEM:
YCTOWYHBOCTD, CAaMOpETysnusi, pazsutue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep U PEK. DKOCHCTEMA XBOHHOTO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONIOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0ampHON JKOCHCTeMBbl. J[MHammudeckoe paBHOBecHWe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB © GMOT€OXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTCHHBIC U3MEHEHHUs B Onocdepe.
['1oGanbHbBIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE PUPOJIBI u YeJI0BEYECTRA. Coxpanenue
OoropazHoobOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA paliMOHATBLHOTO



yOpaBi€HUs MOPUPOJHBIMU pECypcaMu U HUX UCHodb30BaHue. JlocTrkeHus
OMOJIOTMU U OXpaHa MPUPOJIbL.

JdeMoHCcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupbl u cxemsl: «[lumeBbie nenu», «bUoOLIEHO3: cOCTaB U CTPYKTypay,
«IIpupogusie coobmiectBa», «llenmu nuTaHus», «IKOJIOTHYECKAS] MUPAMUIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOrO  jeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHbIE  BO3JECWCTBUS HAa HpuUpoay», «BakHelmme HCTOYHHKHU
3arps3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHeMIIasi COCTaBIISIONIAS
ouocdeps», «Paktopsl Aerpaganuu mousy, «llapaukossiit 3hdexTy, «DPakTophl
paZoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpupoae».

O6opynoBaHue: MoJenb-anmuivKanus «TunuuHaele OHOILIEHO3bD», TepOapuid
«PactutenbHble cOOOIIECTBaY, KOJUIEKINH «bUOLIeHO3Y, «Bpenurenn BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM pACTECHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKHM TPYIIIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.

[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOITPAMMBI 10
BUOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBLIET'O
OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHHUS OOyYalOIMMMHUCA TIporpaMM cpeaHero oOmero  o0pa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUA mpeaMmera «buonorus»
BBIJIEJICHBI CIEAYIOLIUME COCTABIIAIOIIME: OCO3HAHME OOYUYaIOIIMMUCS POCCUNCKON
IPaKJAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH
U CaMOOIPENENICHUIO, HaJluuyMe MOTHMBAUUMM K OOydeHHI0  OHOJIOoruw,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAUIMN pPa3BUTHA OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIMXCsl PyKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKAaMH, IPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHWs, HAJIUYUE SKOJOTUYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTABUTb LIEJIA U CTPOUTD KU3HEHHbIE TIJIAHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSI NpeaMeTra «bUonorus» IOCTUTaoTCs B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPaJAMLIMOHHBIMU POCCUIUCKUMHM COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-



HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIAaMU U HOpMaMu
MOBEICHUS U CIOCOOCTBYIOT IMpOILIECCaM CaMOIMO3HAHUSA, CAMOBOCIIUTAaHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH NO3WLMM JIMYHOCTH, NaTPUOTHU3MA,
YBaXKEHHS K 3aKOHY U IMPAaBOIOPSAIAKY, YEJIOBEKY TPyJa U CTApLIEMY MOKOJICHHIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Penepanuu, npupoae u
OKPYXKaroUIEH Ccpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOGHHUS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHUICKOIrO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh TPAXKIAHCKON MO3ULMN 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOI0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHA U IIPaBOINOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3/1aHHUU
y4eOHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBIITOJIHEHUH
OMOJIOTMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSATh COOCTBEHHYIO MO3UIMI0 IO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEXKACHUSIMH, KYJIbTYPHBIMHU LIEHHOCTAMH U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TFOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 337a4, YBAKUTEIbHOTO
OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB MpHU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHoy, ropmoctn 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOIIIOE ¥ HACTOSAIIEe MHOIOHAIMOHAIBLHOTO Hapoaa Pocecuu;

LIEHHOCTHOE OTHOILLIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJBI,
NOCTHXEHNSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OMOJOrMM, MOHMMAHUA 3HAUYEHUS OWMOJOTMM B TO3HAHWU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOIO OOIIECTBA;



ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOTIO HAPOAa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3CTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBLHOI0 0JIaronoJayuns:

MOHMMAaHUE U pealnu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTU TPAaBUJ HWHJIUBUAYAILHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 340POBbIO U JKU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM M COLMAIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;



MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KYyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKPYXKarOILEH Cpeabl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MPOoOJIeM U IMyTel ux
peuieHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUU
3HAHMSI W YMEHUS IMpPU PEIICHHH NpoO0JIEM, CBS3aHHBIX C PAMOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJIEHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HAIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXpPaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE  HEINPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYKaKUIIEH
IPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE HKOJIOTMYECKUE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN JEATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHMMaHUE CHeuuPUKU OHOJOTMM KaK HAyKd, OCO3HaHUA €€ pOoJiu B
(GOpMHpPOBaHUM PALMOHAIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoliIeM
COXpPAaHEHMS IPUPOHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTMYECKUX MPOOIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUH B LEJIX
NOBBIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IIPU U3y4YE€HUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA [Js aHaidu3a |
OOBSCHEHHUS SIBIIEHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,



yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TOJIYYEHHMSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIBb30BaTh OMOJIOTMYECKUE 3HAHUA IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaAIOIIHMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKaroUue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaloIIUXCs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAIbHbIC Yy4eOHbIE JCHCTBHS B
MO3HABATEIBLHOU U COLIMAIIBHOW MPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (GOpMyNIHpOBaTH W aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PAaCCYXXICHUS (MHIYKTUBHBIC, JETyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;



NPUMEHSATH CXEMHO-MO/IEJIbHbIE cpenctBa Ui IPEACTaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOIEHCTBHUSI;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B IPO(PECCUOHANBHYIO CPELLY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NPEIIaraTb OPUTHMHAIBHBIE MOJIXOJbI M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKUX CJOBapAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(GbOopMyIMPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITTOTHEHHS YICOHBIX
3azay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpPEACTBa mpu padbore cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYCCKHE, (HU3UYECKUE W
MaTEeMaTUYeCKUe 3HaKW W CHUMBOJBI, (HOpPMYIbI, abO0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHbIE CpEACTBA OOIIEHHUS, TMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SA3bIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiTeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a4m;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0TO YJieHA KOJUICKTHBRA,;

NPUHUMATh  IIEJIM  COBMECTHOM  JEATENbHOCTH, OpPTraHU30BHIBATH WU
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacmpenensaTh poJii ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPe3YJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KayeCTBO CBOETO BKJIAJla W KAXKIOTO y4YaCTHHKA KOMAaHIbl B
OOIIMIA pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;



MpejaraTb HOBBIE MPOEKThI, OLUECHUBATh HAEU C MO3ULIUHA HOBU3HBI,
OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJTbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TIPOOJIEM W UX
pelIeHus B ®KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHWOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOILICHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JIESITEIbHOCTD, BBIABIISATH
po0JeMbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMH B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCUCTBU M MBICIUTENBHBIX MPOILECCOB, WX pPE3yJbTaTOB U
OCHOBAHUM, MCIOJIH30BaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBAaTh PUCKU WU CBOECBPEMEHHO IPUHUMATH PELICHUS 110 HX
CHIKECHUIO;

MPUHUMATh MOTHUBBI M apryMEHThl APYTUX NP AHAIU3E pPE3yJIbTATOB
JIESITETbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apPryMEHTBl JPYTHX MpPU aHAIN3€ pPe3yJIbTATOB
JIESITETbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTIUX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MHUP C TIO3UIIMU JPYTOro YeIoBeKa.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OocBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHBIC 3HAHUA, YMEHUS U CIOCOOBI IEUCTBUN N0 OCBOCHHIO, HHTEPIPETAIINH U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jMYHBIX YUEOHBIX CHUTYalUsAX, & TAKKE B PealbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABJICHBI IO roaM 00yUeHHUS.

[IpenMeTHBIE pe3yiabTaThl OCBOEHUS y4ueOHOro mpeameta «buomnorus» ¢ 10
KJacce NOJDKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpPAa M HAy4YHOTO MHUPOBO33pPEHHMS, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA IS PELICHUS KU3HEHHBIX 3a7a4;

YMEHHME PACKPBIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (OOMEH BELIECTB M IPEeBpallCHHE
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBAasT OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTUYECKUE TEOpUHM (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKECHUS KyJIbTYpHbIX pacTenuit H. M. BaBuiioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIIOIEHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPTaHU3alMs U NPOBENCHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOIYYEHHBIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAyYHBIX NOHSTHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEIECTB M MPEBPALICHUS SHEPTUU B KIEeTKe, (POTOCHMHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHMHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHMS, HWHAMBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHHUS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAaIOLUX IO, COOMI0IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIeH
NPUPOAHON cpezie, MOHUMaHUE HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN



COBpEMEHHOW  Ouosoruu W OHOTEXHOJOTMM [ pPalUOHAIBHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHUE pellaTh DJJIEMEHTApHblE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS ISl MPEACKa3aHMsl HACJIEeIOBaHUS TPU3HAKOB Y
OpTraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIMIOAATH
MpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMAILIUIO
OMOJIOTHUECKOTO  COJAEPIKAHMS, BKJIIOYAIONIYIO T[ICEBJOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENIOBaHUI B OHOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0006m1ast 6uosiornyeckyro UHGOPMAIIUI0 U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHoro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJIE POCCHHUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa IS pEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB M TIOHATHUM:
BU/JI, TONYJISALNS, T€HO(OHA, SBOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLUH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJOTHUYECKHE (DAKTOPHI,
HPKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYLEHTbl, LENU MUTAHUSI,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3aponasrimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBJICHUA WU
nyTteit spomoruu A. H. CeepnoBa, yuenuss o o6uocepe B. 1. Bepnaackoro),
OTIPEENISITh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO TO3HAHUS B OMOJIOTUH: HAOIOICHUE U
ONKCaHUE >KUBBIX CHUCTEM, TPOIIECCOB W SBIICHWH, OpraHU3allvs W TMPOBEICHUE
OMOJIOTMYECKOTO  DOKCIEPUMEHTAa,  BBIIABWKEHHUE  TUIIOTE3bl,  BbBISBICHHUE
3aBUCUMOCTH MEXy HCCIECIyeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOJYYSCHHBIX
PE3yNIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH W 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE TPU3HAKH CTPOSHUS OHOIIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreoneHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCTIOCOOIECHHOCTH



OpPraHM3MOB, JEHCTBUS SKOJOTHMUECKHX (DAKTOPOB Ha OPraHMU3MBbI, MEpeHoca
BEIIECTB M MOTOKA BSHEPIHMM B SKOCHCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBSACHEHHS OMOJOTUYECKHX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPYXAIOIIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
NPUPOAHON cpesie, MOHUMaHWE HEOOXOJMMOCTH MCIOJb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJOTHYECKHE 3a/1aud, COCTABISATh CXEMBbI
MepEeHOCca BEIIECTB U PHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUsA);

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpakTUYecKue padoThl, COOII0IAThH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OICHHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MHGOPMAIIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpUBaTh  IJ00aJIbHBIE  HDKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOUICHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHUE CO3[1aBaTh COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
00061m1ast 6uMoIOrnYecKyt0 HHGOPMAILIUIO U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh NMOHATUIHBIN armapaTt OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne KoumnuecTBo yacos

n/ HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KoHTpouabH Ipakruyeck IOP

n ble paboThI ue padboTsbl
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTAaB U CTPOCHUE KIIETKU 8 1 https://m.edso00.ru/7f41c292
4 KuzuenesreabHOCTb KJIETKU 6 https://m.edsoo.ru/7f41c292
5) PazMHOXeHUE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB 5 1 https://m.edso0o.ru/7f41c292
6 HacnencrBeHHOCTh M1 KBMEHYMBOCTH OPraHU3MOB 8 15 https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edso00.ru/7f41¢c292
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4

11 KIIACC

Ne KoauuecTBO 4acoB

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl 0P
n/n Bcero Konrtpouabnbsie IIpakTnuyeckne
padoThI padoThI

1 DBOIOIMOHHASA ONOIOTHsA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME 1 Pa3BUTHE KU3HU Ha 3eMIie 9 0.5 https://m.edsoo.ru/7f4lcc74
3 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa U 3KOJIOTHUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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