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HOACHUTEJIBHAS 3AIINCKA

[lpu pa3zpaboTke mporpamMMbl MO OHUOJOTHUM TEOPETUYECKYI0 OCHOBY ISt
OTIpEIeNICHUs TMOAXO0J0B K (DOPMHPOBAHUIO COJEPkKAHUA Y4eOHOTO MpenMera
«buonorus» cocraBwm: KoHUentyaiasHble TonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH 1IeJed, COJEpKaHHsl, pe3yabTaroB OOydeHus W
TpeOOBaHM K YPOBHIO [TOATOTOBKH BBIITYCKHUKOB, TOJIOXKEHUS 00 00IIMX HENAX U
NPUHLMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBl CPEIIHEro
obmero o6OpasoBanusi B Poccuiickoit denepanmu, a Takke MOJOXKEHUS O
crierduke 6MoJI0THH, €€ 3HAUSHNUH B TIO3HAHUU KUBOM MPUPOIBI M 00ecTIey eHU U
CYILECTBOBAHMUS 4YenoBedeckoro odmecTBa. COriacHO Ha3BaHHBIM IMOJIOXKEHUSAM,
OTIpeieTICHbI OCHOBHBIC (DYHKITUU ITPOTPAMMBI 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 Owmonornu Aaér TPEACTaBICHHE O MEIAxX, 00 oOIen
cTpaTeruu OOydYeHHs, BOCIHUTAHUS M Pa3BUTHUA OOYYAIOUMXCSA CpPEACTBaMU
yueOHOro mipenMera «buonorus», omnpemensier 00s3aTeNbHOE TPEIMETHOE
CoZep)KaHWe, €ro CTPYKTYpYy, pacmupeielieHne 10 pa3je]aM H  TeMaMm,
PEKOMEHIYEMYIO MOCIIEeI0BATEIHHOCTh U3yUEHHsI YUeOHOTO Marepuaia ¢ y4€Tom
MEXIIPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 0O0pa3oBaTeIbHOTO
poIiecca, BO3PacTHRIX 0COOEHHOCTEHN 00 yJaromuXxcsl.

B nmnporpamme 1o OMOJOTMM TakKe€ YUMTHIBAIOTCS TpeOOBaHUS K
[UIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM pe3yibTaTam
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM
NEeATeIbHOCTH/YYEOHBIX JIEUCTBUN OOYYaIOMMXCS IO OCBOCHHUIO COJIEpPIKAHUS
OMOJIOTMYECKOT0 00Pa30BaHMUS.

B nporpamme no 6uonoruu (10-11 knaccsl, 60a30BbIi YpOBEHb) peali30BaH
NPUHLIMI TPEEMCTBEHHOCTH B HM3y4e€HUHM Ouosiornd, Onmarojaps 4emy B Hei
NpOCMATPUBACTCS HANpPaBICHHOCTh HA PAa3BUTHE 3HAHWUN, CBSI3aHHBIX C
(GopMHUpOBaHMEM  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LIEHHOCTHBIX
OpHEHTALUHI TMYHOCTH, SKOJOTUUECKOTO MBILIICHHUS, IPE/ICTABICHUH O 3J0POBOM
oOpaze XU3HM U OEpeXHBIM OTHOIIEHHEM K OKPYXAalolled MpUpPOJHOU cpere.
[ToaToMy HapsiAy ¢ u3ydeHHeM OOIMEONOIOTHUECKUX TEOPH, a TaKKe 3HAHUHN O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MpOTrpaMMe 1Mo OMOJIOTUH YAENICHO BHUMaHWE MCTIOJIE30BaHUIO
MOJTy4CHHBIX 3HAHWUW B TIOBCEHEBHOM )KM3HU JJIA PEIICHUs TPUKIIAIHBIX 3a7a4, B
TOM 4YHCJIe: MPO(UIAKTUKN HACJICICTBCHHBIX 3a00JICBAaHUI YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBaHUS, 000CHOBaHUS AKOJIOTHYECKH
1eNecoo0pa3sHoro TOBEACHUS B OKPYXKAIOMICH MPUPOJHOW Cpele, aHaim3a
BJIIMSIHUSL XO3SWCTBEHHOM JEATEHHOCTH YEJIOBEKAa Ha COCTOSHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX YKOCUCTEM. Y CUJICHUE BHUMAHUS K TIPUKJIATHON HAITPABJICHHOCTHU
y4eOHOTo0 npeamMera « bBuojaorus» mpoJMKTOBaHO HEOOXO0TUMOCTRIO 00 eCTIed CHU S



YCJIOBHIA JIJIS1 PEIICHHsSI OJTHOM M3 aKTYaIbHBIX 3a/1a4 MIKOJIHHOTO OMOJIOTHY €CKOT O
oOpa3zoBaHus, KOTOpas TMpeanojaraect GOpMHpPOBaHHUE Y OOyJarOmUXCs
CIMIOCOOHOCTH aAanTUPOBATHCS K HW3MEHEHUSAM JAWHAMHYHO Pa3BHUBAIOIICTOCS
COBPEMEHHOT'0 MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHUsA 3aHMMAET BAXKHOE
mecto. OHa oOecrneurBaeT (popMHUpPOBAHKE Yy OOYYAIOIMXCSA MPEACTABICHUN O
HAYYHOUM KapTHUHE MHpa, pacimpsieT U 0000IIaeT 3HaHUsI O >KMBOM mpupoje, eé
OTJIMYUTENHHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd U 3BOJIOLMUH, CO3JAET
yCIOBUSL  JUIsi: TO3HAHMSI 3aKOHOB JKMBOW  TIpUpoAbl, (HOPMUPOBaHUs
(YHKIIMOHATbHOM T'PaMOTHOCTH, HABBIKOB 3JJ0POBOr0 W 0Oe30macHoro oopasza
AKHU3HU, IKOJOTUUECKOTO MBIIIICHHS, IEHHOCTHOT'O OTHOIIECHHUS K )KUBOM MPUPO 1€
1 YEJIOBEKY.

Bospiioe 3HaueHne OMOJIOTUsl UMEET TAKXKE J1JIs PEILICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX 3a7ad cpegHero oOmero oOpa3oBaHus, COLMANIM3AINU
oOyuatroumxcsa. M3ydyeHnre 6muosnorun o0ecrnedymuBaeT ycaoBus 1 (GOpMUPOBAHUS
MHTEIUICKTYyalbHBIX, KOMMYHHMKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKOM KYIbTYpbI, CHOCOOCTBYET MHTErpaluyd OHOJOTUYECKUX 3HAHUU C
NpEICTaBICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YaCTHOCTU, GU3UKU, XUMHUU
u reorpadguu. Ha3zpaHHble MOJOXKEHUsI O MpEIHA3HAYEHUU Y4eOHOTO IMperMeTa
«buonorus» cOCTaBWIM OCHOBY Il ONPENETCHHS IOAXOI0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJEpPX aHWsl, NPEICTABIEHHOTO B MpOrpamMme IIo
OMOJIOTHH.

OT160p coxepxkanus yueoHOTO TIpeamMera «buomorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH C TMO3UIUN KyJIbTypOCOOOpPa3HOTO MOJXO0/a, B COOTBETCTBUU C
KOTOPBIM OOydYaroumecsi AOJDKHbI OCBOWTH 3HAHHS U YMEHHS, 3HAUUMBIC JIs
dbopMupoBaHusl 0OIEH KyIbTYpPhl, ONPEACIIONINE aJCKBAaTHOE IOBEICHUE
YeJI0BeKa B OKPYKAIOIIEH MPUPOJHON Cpejie, BOCTpEOOBaHHBIC B MTOBCEIHEBHOM
KU3HU M TPAKTUIECKOU aesaTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHMM
3aHUMAIOT 3JIEMEHTHI COJEpPIKaHus, KOTOPHIE CIIy>KaT 0CHOBOM 1Jis1 GOPMUPOBAHU S
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHUpa W
HEHHOCTHBIX  OPUEHTALMUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3allUu
OMOJIOTUYECKOT0 00Pa30BaHMUS.

CtpyKTypupOBaHUE COJEpKaHUs Y4eOHOro marepuana B MpOrpamme M0
OMOJIOTUM OCYILECTBICHO C YYE€TOM MNPHOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTJIMYUTETBHBIX 0COOCHHOCTSX JKUBOW IPUPO/IbL, O €€ YPOBHEBOM OpraHU3alluU U
ABOJIOIMH. B COOTBETCTBHHM € 3TUM B CTPYKType yueOHOro npeamera « buonorus»
BBIJEJICHBI CIIEAYIOLME COAEpKaTeNbHble JIMHUU: «bruoiorus kak Hayka. MeToabl
HAy4HOTO Mo3HaHus», «Kinerka kak Ouosjorunyeckas cucreMa», « OpraHusm Kak



Ooumosiornueckas cucteMa», «CucteMa U MHOTOOOpa3ue OPraHUYECKOTO MHPaAy,
«DBOJTIONHSI JKUBOU MPUP OB, « IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lemp m3ydenus ydeOHOTO mpenMera «buomorus» Ha 0a30BOM ypOBHE —
OBJIQZICHHE OOYYAIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-QYHKIIMOHATHHOM
OpraHu3aliil KUBBIX CHCTEM pa3HOTO paHra HW MPUOOpPETECHHE YMEHUI
UCITIOJIb30BaTh ITH 3HAHUS I TPAMOTHBIX JEUCTBUHA B OTHOIICHUH OOBEKTOB
KUBOU IPUPOIBI U PEIICHUS PA3IMIHBIX )KU3ZHEHHBIX TIPOOIIEM.

JlocTwkeHnue 1einu n3ydeHust yaeonoro npenmera «buosorus» Ha 6a30BoM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIICTYIOIINX 33/1a4:

OCBOEHHE OOYYarOIIMMUCS CHCTEMbI 3HAHWA O OMOJOTUYECKUX TEOPUSIX,
yYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUJIAX, CITYXAIIX OCHOBOM
i1 GOPMHUPOBAHUS TPEACTABICHUNA O €CTECTBEHHO-HAYYHOU KapTHUHE MUPA, O
METO/1aX HaAyYHOTO MTO3HAHUS, CTPOCHUHU, MHOT'0OOpa3uu 1 0COOEHHO CTSAX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMHU, BBIIAIOIIMXCS OTKPBHITUSX U COBP €MEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dopmupoBanue y OOydarOUMXCsl MO3HABATEIbHBIX, HHTEIUIEKTYyaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B IMpollecce aHaiM3a JAAHHBIX O IMYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3TJIJI0B, UJEH M MOAXOJO0B K M3YyYEHHIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHU3aIHH;

CTAHOBJIEHHE Yy oOOydJaronmxcs oOmel KyabTypbsl, (YHKIMOHAIHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN O00BSCHITH U OTICHUBATH SIBIICHUS OKPY KAIOIIET O
MHpa KUBOW MPUPOABI HAa OCHOBAaHWM 3HAHUW M OMBITA, TOJYYEHHBIX TPH
M3y4eHUH OMOJIOTHH;

dbopMupoBanue y o0OydJaromumxcss YMEHHM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWWA B TMPAKTUYECKON ICSITEIHPHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX METUIIMHCKHUX TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHH;

BOCITUTaHNE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHSI YEIOBEKOM >KUBOU
MIPUPOIbI, HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHS K HEM, COOITIOICHHS ATHYECKUX
HOPM ITPU MIPOBEICHUU OUOTOTUIECKUX MCCIICI0BAaHHIA;

OCO3HAaHUE IIEHHOCTH OWOJOTMYECKUX 3HAHWUU I TIOBBILICHUS YPOBHS
HKOJIOTHYECKOU KYJIBTYPHI, 7151 (GOPMHUPOBAHUS HAYTHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MIOBCEAHEBHOM KU3HU JJIs1
OIICHKH MO CJIEICTBHIA CBOEH IEATEIHHOCTH 110 OTHOIIIEHUIO K OKPYKaloIlen cpene,
COOCTBEHHOMY 3/10pOBBIO, OOOCHOBaHME U COOJIIOJIEHUE MEp NPOPHIAKTUKU
3a00JIeBaHUIl.

B cucreme cpeanero ob6uiero odOpasoBanus «buosorus», mzydaemas Ha
06a30BOM YpOBHE, SBIISIETCSI 00s3aTENLHBIM YUY€OHBIM MPEIMETOM, BXOJSIIUM B
cocTaB npeaMeTHOM o0nacTu « EcTecTBEHHO-HAay4YHBIE TPEIMETHD.



JInst u3ydenust OMoJIOTruy Ha 6a30BOM yPOBHE CPEHEr0 00IIIero 00pa3oBaHMs
otBoauTCs 68 yacoB: B 10 knacce — 34 gaca (1 yac B Henemto), B 11 kimacce — 34
yaca (1 gac B Hezemo).



COAEPXAHUE OB YYEHUA
10 KJIACC

Tema 1. buosorus kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JIPYTUMU €CTECTBEHHBIMU HayKamH, (punocodueii, STUKON, 3CTETUKON U MPABOM.
Poms Ouonorun B (opMHpOBaHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrtema OMOJIOTUUECKUX HAYK.

Metobl MO3HaHMS )KUBOU IPUPO 16l (HAOIOI€HIE, SKCTIEPUMEHT, ONMCAHUE,
U3MEpPEHUE, KIacCU(PUKAIM, MOJECIUPOBaHUE, CTaTUCTUUECKas o0OpaboTka
JaHHBIX ).

JdemMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konbuos, /[xx. Yorconu ®@. Kpuk.

Tabnuipl U cxeMbl: « MeTo1bl MO3HAHUS )KUBOUW MPUPOIBIY.

JlaGopaTopHble M IPpaKTHYECKUE PA00THI:

[Ipaktnueckas padota Ne 1. «Mcnonp3oBaHHe pa3IMYHBIX METOJIOB MU
U3Y4EHUH OMOJIOTUYECKUX OO BEKTOBY.

Tema 2. ) KuBble CHCTEMBI M UX OPraHM3alus.

JXKusbie cuctembl (0MOCUCTEMBI ) KaK MPEeaMET u3ydeHus ononoruu. OTnmuue
KUBBIX CUCTEM OT HEOPTAHUYECKOU TPUPO/IbI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpasue. YpOBHU OpTaHU3AIH OUOCHCTEM :
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBbIM, OPTaHU3MEHHBIM, MOMYJSIIIUOHHO-
BHJIOBOM, ’KOCHUCTEMHBIN (OMOTEOTICHO THUECKHI ), OMOCchEepHBIH.

JdemMoHcTpanuu:

Tabmuiel u cxembl: « OCHOBHBIE MTPU3HAKH KU3HWY, « YPOBHU OpTaHU3AINH
KUBOU TIPUPOIBI.

OO6opynoBanue: Moaenb MoJekyisl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOEHHUE KJICTKH.

XAMUYECKUNA COCTaB KIIETKA. XUMHUYECKHUE DJIEMEHTBI: MAaKpPODJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpATTbHBIE BEIIECTBA.

OyHKIIMM BOJBI M MHUHEpPAIbHBIX BeulecTB B Kierke. [loanepxanue
OCMOTHYECKOro OaaHca.

benku. CocTtaB U cTpoeHue 0elKOB. AMUHOKHUCIOTHI — MOHOMEPBI OEJIKOB.
He3ameHumble 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHUCJIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (NIEpBUYHAs, BTOPUYHAsA, TPETUYHAsA U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHE CBOWCTBa Oe€nkoB. buonoruueckue
(dyHKIIMN OENKOB.



depmenTsl — Ouosormyeckue Karanmzaropbl. Crtpoenue ¢epmeHTa:
aKTUBHBIM TEHTp, cyoOcTpatHas crenududaocTs. KodepmenTsl. ButamMuHEL.
Otmuuus epMEHTOB OT HEOPTAHUY €CKUX KaTaTU3aTOPOB.

VYrmeBonpl: MOHOcaxapuabl (TJIIOKO3a, pubdo3a U JAE30KCHpHO03a),
aucaxapuibl  (caxapos3a, JaKTo3a) M TOJMcaxapuibl (Kpaxmal, TIUKOTEH,
nenono3a). buonornueckue pyHKIMU yriIeBo 0B.

Jlunuasl:  Tpuraunepuasl, ¢dochomunuabl, crepounsl. [uapoduabHO-
ruipodoOHble cBoicTBa. buonornueckue ¢GyHkuu JunuaoB. CpaBHEHHE
YTJIEBOI0B, OETIKOB U JIUIU0B KaK UCTOYHHUKOB SHEPTUHU.

Hyxnennossie xuciotel: JHK wu PHK. Hykneotnnsr — MoOHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u dpynxnun PHK.
Bunpst PHK. AT®: ctpoenue u pyHKImu.

[MuTonorusa — Hayka o kierke. Kierounas reopus — npumep B3auMoOIeHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO 1l M3yUEHHUs KIETKH.

Knerka kak wnenoctHas >xuBas cuctema. OOmme MNpU3HAKKA —KIETOK:
3aMKHyTasi HapyxHasi memOpana, Mojekyisl JJHK kak renermueckuii ammapar,
cHucTeMa CUHTEe3a Oernka.

Tunsl KIeTOK: 3yKapuoTHYecKas H Mpokapuotuueckas. OcoOeHHOCTH
CTpOCHHs MPOKApUOTHIECKOU KieTku. KierouHas ctenka Oakrepuii. CTpoeHHe
AYKapUOTUYECKOW KJIeTKH. OCHOBHBIE OTIMYUSI PACTUTEILHOM, >KMBOTHOW H
IPUOHOM KIICTKH.

[ToBEepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAS! CTEHKA, MNTMKOKAIMKC, X
dbynkun. [Tnasmarnaeckas memOpana, e€ cpoiicTBau GpyHKIuHU. [{uTomnazma u eé
opradouasl. OgHomemOpanHbsie opraHouabl kiaetku: JIIC, ammapar ['ombmxw,
m30CcOoMBl. [loJlyaBTOHOMHBIE OPTraHOWABI KIETKH: MUTOXOHJPHH, IUIACTHBI.
[TpoucxoxaeHne MUTOXOHAPWN W TwiacTuA. Buael mmactua. HememOpanHbie
OpTAHOUbBI KIETKH: PUOOCOMBI, KIETOYHBIH IIEHTP, LEHTPUOJM, PECHUYKH,
KIyTUKA. OYHKIIMU OPTaHOMIOB KIIETKH. BKIroueHus .

SAnapo — perynaTopHbii HeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KAapHOIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcIOPT BEILIECTB B KJIETKE.

JdemMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Jlx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankimn, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHMX DJIEMEHTOB B HEXHUBOU
npupoe», «PacnpenencHre XUMHUUECKUX JIEMEHTOB B dKUBOU IIPUPOJIEY.

Tabmuuel 1 cxeMmbl: «llepronnueckas TadbIMLIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJIeKyIbl BOAbD», «bruocunres 6enkay, « CTpoeHue MOJIeKyIIbl OeKay,
«Ctpoenue depmentar, «Hyknennossie kuciaotel. JTHK», «CtpoeHne Mmosekybi



AT®», «CTpoeHre 3yKapHUOTHUYECKOU KIETKN», « CTPOEHUE )KUBOTHOM KIIETKW,
«CTpoeHue pacTUTenbHOU KIETKM», «CTpOeHHE NPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKW», « YTIEBOAb, «JIUmuab».

O6opynoBaHue: CBETOBOM MHUKDPOCKOI, O0OpyIOBaHHME [JisI MPOBEICHUS
HaAOJIIOIEHUH, M3MEpPEHHH, SKCIIEPUMEHTOB, MUKPOIpPENaparbl pacTUTENbHBIX,
YKUBOTHBIX 1 OaKTEpHUATLHBIX KICTOK.

JlabopaTopHble M IPpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «l3ydeHuwe KaTaIUTHUECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUIIa3bl WK KaTaaas3bl)y».

JlabopatopHast pabota Ne 2. «l3ydyeHue CTpoeHHS KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEepui IMOJ MUKPOCKOIOM Ha TOTOBBIX MUKpOTpenaparax u ux
OTIMCaHUE.

Tema 4. /KuzHe1eATEILHOCTD KJIETKH.

OOMeH BellecTB, WM METa00aM3M. ACCUMIIIAIMS (TUIACTUYECKUA OOMEH) U
JUCCUMMJIISILIUSL  (SHEPTETUUECKUd OOMEH) — JB€ CTOPOHBI E€IMHOTO Tpolecca
MeTabosim3Ma. PoJib 3aKOHOB COXpaHEHHs BEILECTB M DHEPTrUU B TOHUMAHUU
MeTaboJIM3Ma.

Tuner oOMeHa BelecTB: aBTOTPOHBIN 1 TeTepoTpodHbIin. Poib ¢pepmenToB
B OOMEHE BEILIECTB U MTPEBPAIICHUU SHEPTUU B KIIETKE.

®otocunte3. CBeroBas W TemMHOBas ¢a3pl (QorocuHTe3a. Peakiuu
doTtocunTeza. DddekTuBHOCTH hoTOCHHTE3a. 3HAUCHNE (DOTOCUHTE3A JJISI )KU3HU
Ha 3emJye. Biusaue ycrnoBuid cpeasl Ha POTOCHHTE3 U CIIOCOOBI TIOBBIIIEHUS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHUM.

XemocuHTe3. XEMOCHUHTE3UPYIONHE OakTepuu. 3HaYeHHE XeMOCHHTE3a IS
KU3HU Ha 3eMJIe.

DHepreTruueckuii oOMeH B KJeTke. PaciieruieHue BEIIeCTB, BBIJACICHHE U
aKKyMYyJHpOBaHME »JHEPruM B KJIETKE. OTalbl HHEPreTHUYecKoro oOMeHa.
['mukomu3. bpoxenune u ero Buabsl. KuciaopogHoe OKHCIEHUE, WIA KJIETOYHOE
JbIXaHUE. OkucmuTensHOe dbocopunupoBaHue. Db dekTUBHOCTD
SHEPreTUYecKOoro oOMeHa.

Peakiun matpuuHoro cunte3a. ['enernueckas wundopmarnus u JIHK.
Peanmuzanus renernueckod mHGOpMalUM B KIETKE. [ €HETHYECKUN KO M €ro
cBoiictBa. Tpanckpunius — Mmatpuunblii cunte3 PHK. Tpancusus — 6uocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHOkucHOT. Posb pubocom B
OuocuHTe3e Oeka.

Hexnerounsie popMmsbl xxu3HU — BUpychl. ctopust oTkpbiTs BupycoB (/. U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUSI U IKU3ZHEHHOTO IMKJIa BHUPYCOB.
bakreprnodaru. bosie3Hn pacTeHMil, XUBOTHBIX U YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedurura gyenoseka (BUY) — Bo3oyaurens CIINa.



OOpartHas  TpaHCKpumiusi, peBepraza u  uHTerpaza. IIpodwunaktuka
pacmpoCTpaHeHHUsI BUPYCHBIX 3a00JICBaHUIA.

JdemMoHcTpanuu:

[Toptpersi: H. K. Kospuos, 1. . IBanoBckuii, K. A. Tumupsizes.

Tabmumpl u cxeMbl: «Tumbl nutanusy, «Metabommzm», « MUTOXOHIPHSY,
«DHepreTnyeckuii 0oOMen», «Xioporiacty, «Potocunted», «Ctpoenne JJHK»,
«Ctpoenue u PyHKUMOHUPOBaHUE reHay, « CuHTte3 Oenkay, «[ eHeTnueckui Koy,
«Bupycsl», «bakrepuodarmn», «Ctpoenue u xu3HeHHbIN 11Ka Bupyca CIIN/a,
O0akrepuodaray, «Permukarusa JJTHK.

O6opynosanue: Moaenu-anmmkanuu «Yasoenue JJHK u Tpanckpumnums,
«buocunres 0enka», « CTpoeHHE KIETKI», MoieTb CTpyKTypbl [JTHK.

Tema S. PazMHoOKeHHe M MHIUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslid UK, WIM >KU3HEHHBIM LUK KieTku. MHrepdaza u Mutos.
[Iponecchl, mpoTtekaomme B uHTep(daze. Pernmkanusa — peakiuss MaTpUuaHOTO
cunte3a JIHK. Ctpoenue xpomocoMmM. XpOMOCOMHBIH HAa0Op — KapUOTHIL
JmionaHelii ¥ TaiwlOWJHBIA  XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUIBIL.
[MuTonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYAIBHOTO Pa3BUTHUSA
OPTraHUu3MOB.

Henenne knerku — muto3. Cragum murtosa. [Iponeccel, nmpoucxoasdimye Ha
Pa3HBIX CTAAUAX MUTO3a. bHOJIOrnYeCcKui CMBICI MUTO34.

[IporpamMmmupyemasi ruGenb KIETKH — aronTo3.

DopMbI pa3MHOKEHHS OPTaHU3MOB: Oecroioe u 1mojoBoe. Bunabr 6ecnonoro
PAa3MHOXKEHUA: JICJIICHUE HAABOE, IOYKOBAaHWE OJHO- W MHOTOKIIETOYHBIX,
Cropoo0Opa3oBaHue, BETETAaTUBHOE pa3MHOKeHHE. ICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €0 3HAYECHHE JIJI CENIEKIINU.

[losioBOE pa3MHOKEHHE, €r0 OTIUYHS OT OECIIOJIOTO.

Meiio3z. Cranuu meito3a. [Iponecchl, mpoucXoasiiiMe Ha CTaaUSIX MeHo3a.
[ToBenenue xpomocoMm B Meio3ze. KpoccuHropep. BHOJOrHMUECKUl CMBICT H
3HAYEHHUE MENO03a.

['amerorene3 — mpouecc 0Opa30BaHUS MOJIOBBIX KJIETOK Y >KHUBOTHBIX.
[losioBBIE K€TE3bl: CEMEHHUKU U sMYHUKUA. OOpa3zoBaHHe M pa3BUTHE TOJIOBBIX
KJIETOK — raMeT (CrepMaTo30u[, SHIEKIEeTKa) — CIepMaroreHe3 W OBOTIEHES.
OcoOEHHOCTH CTpOEHMS SHUEKIETOK W crepmaro3ouaoB. Omog0TBOPEHHUE.
[TapTeHorenes.

NupuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBLHOE Pa3BUTHE
(3MOpuorene3). DTanbl SMOPUOHAIBHOTO Pa3BUTHUSL Y TO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisinus, oprasoreHe3. IloctamOpuoHanbHOEe pazBuTHe. THIIbI
NOCTAMOPHOHAILHOTO Pa3BUTHUSA: MpsIMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue



Cpeasl Ha pa3BUTHE OPTAHU3MOB, (DaKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTaJUHU PA3BUTHSL.

JdemMoHcTpanuu:

Tabmuuer u cxembl: «DOpPMBbI Pa3MHOXKEHHSI OpPTraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHE
pactenmit», «J/lenenne xnerku Oaktepuity, «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombly», «Kierounsiii ik, «Pemmkanusa JJHK», «Mutosy,
«Menosy, «IIpamoe u HenpsAmoe pa3BuTHey, «l'aMerorenes y MiIeKONUTAIOIUX U
yenoBeka», « OCHOBHBIE CTalU OHTOTEHE3 A .

OGopynoBaHue:  MHUKpPOCKON,  MHKpompenaparsl  «CrepMaro30uabl
MJIEKOITUATAIOLLET0», «SHIEKIeTKa MIEKOIUTAMIEro», «Kapuoknnes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alllUIMKauusa «/lerneHne KiIeTkn», MOJIENb
JHK, monens meTada3zHON XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYECKUE PA00THI:

Jlabopatopnast pabota Ne 3. «HabOmomeHue muTo3a B KIETKaX KOHYHUKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPENaparax».

Jlabopatopnast pabota Ne 4. «M3yueHue CTpOEHHUs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIpENapaTaxy.

Tema 6. Hacie1c TBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. ctopus pa3Butrs reHeTUKU. Posib iurosiornu
¥ SMOPHOJIOTUN B CTAHOBJICHUM TE€HETHKH. BKIaa pocCcHIlCKUX U 3apyOEeKHBIX
VU4€HBIX B pPa3BUTHE TEHETUKH. MeToabl TeHeTHKH (THOPHI0JOTHYECKUH,
[IUTOTEHETUUECKUH, MOJIEKYJISIpHO-TeHEeTHUeCKui). (OCHOBHBIE T'€HETUYECKHE
NOHATHS. | 'eHeTHYecKasi CHMBOJIMKA, UCTIOJIb3YEMAsi B CXEMaX CKpPEIMBAHMMA.

3aKOHOMEPHOCTH HACJIEOBaHMs MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnenem.
MoHorubpugHoe CKpenmBaHue. 3aKOH €IMHO-00pa3us TUOpPUI0B TIEPBOTO
nokoJieHusi. IIpaBuino JTOMUHUPOBAaHMS. 3aKOH PACIUCIUIEHUS MPU3HAKOB.
['unore3a ynctorel ramer. [1oHOE M HEMOJIHOE TOMUHUP OBAHUE.

JlurubpugHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMMOTO  HaCJeIOBaHUS
npu3HakoB. lluroreHernyeckue OCHOBBI ~ JUTHOPUAHOTO  CKpPEIIMBaHUSI.
Anannsupyroniee cKpemyBanue. Vcrnoas30BaHne aHAIM3UPYIOLIETO CKPEIMBAHNSA
IUIsL OTIPE/IeNICHHs TEHOTUIIa OCOOM.

CuenneHHoe HacienoBaHue mpuszHakoB. Pabora T. Moprana mno
CLICIUICHHOMY HacCJIEOBaHUIO IeHOB. Hapyienue criemienus reHoB B pe3yibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTH. [ eHeThUecKne KapThl.



['eneruka nosia. XpoMOCOMHOE OmNpeaeNieHue mojia. AyTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. ['OoMOrameTrHble W TeTeporameTHble opranusMmbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C IMOJIOM.

HN3menunBoCcTh. BUibl ”3AMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIE€CTBEHHAS.
Pomp cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTH.  XapPAKTEPHUCTHUKA
MO IU(PHUKAITMOHHON N3MEHIMBOCTH. BapuarmoHHBIHN psiT M BapUaIMOHHAS KpUBAs.
Hopma peakiun npuszHaka. KolmyecTBEHHbIE M KAYECTBEHHBIEC MPU3HAKU U UX
HOpMa peakiuui. CBoicTBa MO IM(PUKAITMOHHOM U3MEHYUBOCTH.

HacnencTBenHast, WM T'€HOTHIIMYECKasi, M3MEHYMBOCThL. KoMOMHATHBHas
W3MEHYMBOCTh. Mel03 ¢ T0JIOBOM TMpollecC — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTHU. MyTarimoHHas ”3MEHUYMBOCTh. Kitaccudukaiys MyTaiuii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuurHbI MyTaruii. MyTtarenuoie GakTopbl.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HACI€ICTBEHHOM n3MeHnunBocty H. Y. BaBumnosa.

BuesnepHas HacneICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotumn yenoBeka. OCHOBHBIE METOJbl T€HETHKHU
YeJIOBEKa: TeHeaIOrMIeCKUi, OJTM3HEIIOBBIN, IIUTOTCHETHYECKUI, OMOXMMHUYSCKUH,
MOJIEKYJISIPHO-T€HETUY €CKHIA. CoBpemeHHoe OTIpEIIETICHUE reHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YMUCJIE C MTOMOIUIBIO
[TIP-anamm3a. HacnencTtBeHHbIe 3a00JicBaHMS 4YelIOBEKAa: TI'CHHBIC OOJIC3HM,
00JIC3HU C HACJEICTBEHHOUN MPEapactooXEeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
CoMaruueckre W TeHepaTuBHbIe MyTanuud. CTBOJIOBbIE KIETKH. [IpuHIUIBI
310POBOr0 00pa3a KU3HH, THArHOCTHKH, TPO(MUIAKTUKH U JICUCHHS TeHETHIEC KUX
Oone3Hel. MeauKo-rTeHETHIeCKOEe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE MEIUITMHCKON
T€HETHKH B MPEIOTBPAIICHNHN 1 JICUCHUH T'eHETHIECKIUX 3a00JICBaHUH JeIoBEKa.

JdemMoHcTpanuu:

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

Tabmumpt u  cxeMbl:  «MOHOTHOpUAHOE  CKpENMBAaHUE W €0
[IUTON€HETUYECKAasT OCHOBa», «3aKOH pAaCILICIUICHHS U €ro IUTOTEeHETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpugHoe  CKpeIIMBaHUEY,
«lluToslorMYeCcKue  OCHOBBI ~ JUTHOPUIIHOTO  CKpeIIuBaHus»,  «Menos,
«B3anmopencTBre aIENbHBIX T'E€HOBY», «l'eHeTMdyeckue KapThl pPaCTEHUH,
KMBOTHBIX U 4YeNoBeKa», «['eHeTuka moJa», «3aKOHOMEPHOCTH HACJIEOBaHUS,
CLICIUICHHOTO ¢ TojomM», «KapuoTumbel YenoBeka U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «Moaudukanmonnas u3MeH4YuBOCTh», «HacneqoBanue pesyc-
dakropay, «I'eHeTuka rpynm KpoBuw», « MyTalluOHHAs U3MEHYUBOCTH.

OOGopynoBanue: Mojienu-anmimkanud «MOHOTHOPUIHOE CKpEIIUBaHUE,
«Henonnoe pomuHupoBaHue», «JurunbpugHoe ckpenmBaHuey», «llepekpéct



XpOMOCOM», MHUKPOCKOT M MUKpormpenapar «Jlpozoduna» (Hopma, MyTaruu
(hOpPMBI KPBIIILEB U OKPACKH Tefa), TepOapmii «['opox moceBHOM.

JlaGopaTopHble H IPpaKTHYECKUE PA00OTHI:

JlabopaTtopnas pabota Ne 5. «V3ydeHune pe3yabTaToOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEIIMBAHUS Y APO30(PHIIBI HA TOTOBBIX MUKPOTIpEnapaTax».

Jlabopatopnas padoTta Ne 6. « 3yuenne moanduKarmoHHON N3MEHIUBOCTH,
IIOCTPOEHNE BAPUALMOHHOT O PsiJia M BAPUALIMOHHOU KPUBOWY.

JlaGoparopnast padota Ne 7. «AHanu3 MyTauuid y Apo30Quibl Ha TOTOBBIX
MHKpOTIpEnaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHue U aHAIU3 POJIOCIOBHBIX
YEI0BEKaA.

Tema 7. Cenexunsi opranuzMoB. OCHOBBI 0MOTEXHOJIOT HH.

Cenekuys Kak Hayka M IIpouecc. 3apOXkKIACHUE CENEKUMU U JTOMECTUKALMS.
Yyenue H. . BaBuioBa 0 IEeHTpax TMPOUCXOXKIECHUS U MHOrooOpaszus
KyJIbTYpHBIX pacTeHUM. LIEHTpbI MPOUCXOKACHUS NOMAIIHHUX XKUBOTHBIX. COpT,
OPOJA, IIITaMM.

CoBpeMeHHbIE METO/IbI CENEKIIMU. MacCOBBIN U HHAMBUIYAIIbHBII OTOOPHI B
CENEKIIMM pACTEHUH M XKUBOTHBIX. OIlIEHKAa d3KcTepbepa. baM3kopocTBEHHOE
CKkpemBanue — HUHOpuAWHT. Yuctas muHUs. CKpelMBaHWE YMUCTBHIX JIMHUM.
['erepo3uc, wim rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPHUINHT.
Otnanénnas tubpunmzamuss u e€ ycmnexu. VICKYyCCTBEHHBIM MyTareHes u
MOJly4CHUE TOJUIUIOUAOB. JOCTMXKEHHA CEeNeKuMrM pPACTEHHM, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpUs. DTarbl
cozganust pekomouHantHoM J[HK wum Tpancrennsix opranuzmoB. Kierounas
nHxeHepus. Kierounele KyabTypbl. MUKpPOKIOHAIbHOE PA3MHOKEHUE PACTEHUN.
KnoHnpoBanue BBICOKOMPOIYKTUBHBIX CEIbCKOXO3SIUCTBEHHBIX OPTraHU3MOB.
Oxoyoruyeckue W ITHdeckue  mpodbsembl. MO  —  reHeTuuecku
MOAUGUIIUPOBAHHBIE OPTAaHU3MBL.

JlemoHCcTpauuu:

[Toptpersi: H. WM. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuupl U cxembl: kapta «LleHTpbl NPOUCXOXKAEHUS U MHOTro0Opa3us
KYJbTYPHBIX pacTeHu», «llopoapl JoOMaHUX )KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuit», « Otnanénnas rudpuauzanus», « Pabotsr akagemuka M. ®. UBanoBay,
«IMomumnmonaus», «OO0BeKkTbl OMOTEXHONOTUM», «KIIETOUHBIE KYJIbTYpPHl U
KJIIOHUpOBaHHE», « KoHCTpyHpOBaHue 1 IEpEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKHU I1J10J10B U KOPHEIUIOA0B JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHuil, repOapuii « CenbCKOX03SUCTBEHHBIE PACTCHHUS .



JlaGopaTopHble H NPpaKTHYECKUE PA0OTHI:

Oxckypcuss «OCHOBHbIE METOJbI M JOCTHXKEHHSI CENEKIUU PACTEHHH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  y4acTOK, B TEIJIMYHOE XO3SHCTBO, JaOOpATOPUIO
arpOYHUBEPCUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. IBoTr0IHOHHAS OMOJIOTHS.

[Ipennockinky BO3HMKHOBEHHUS HBOJIIOIMOHHON TEOPHUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OHOJIOTHH. BiusiHME 3BOJIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUM U IPYTUX HAYK.

CaugerensctBa 3Bomound. [laseoHTONOrHYECKME: TMOCIEN0BATEIbHOCTD
MOSIBJICHUSI BUJOB B TMAJICOHTOJOTHUECKOU JICTOMHCHU, TEpPeXOJHbIe (OPMBI.
buoreorpaduueckue: cxo1cTBO U pazimure GayH U Gpaop MaTepuKkoB U OCTPOBOB.

OMOPHOJOTHUYECKUE: CXOJICTBA U Ppa3fudusi 3MOPUOHOB Ppa3HbIX BHJIOB
MO3BOHOYHBIX. CpPAaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIIOTUYHBIC,
pPYAUMEHTapHbIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OUOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX IMyTeH y BCeX
OPraHu3MOB.

OBomouuonHas Tteopuss Y. JlapBuna. Ilpennochulki BO3HUKHOBEHMS
napBUHU3MA. JIBWKYIHE CHJIBI 3BOIONMM BUIAOB 10 JlapBuHYy (W30BITOYHOE
PAa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS N3MEHYUBOCTD,
0opr0a3acyiecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosronuu (CTD) u e€ 0CHOBHBIE MTOJIOKEHUS.

MukposBosmonys. [lomynsiius Kak eIuHALA BUAA U SBOJIFOLIHH.

JBrxynmwe cuibl (hakTopbl) FBOTIONUN BUIOB B Mpupoae. MyTallmOHHBIH
poIecC M KOMOWHATHBHAS W3MEHYUBOCTh. llOmyssiimoHHBIE BOJIHBI M Aperd
reHoB. M3oisnus u Murpanusi.

EctectBennslii oTOOp — Hampasisttoumidi (akrop sBomonuu. Dopmel
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoolMU. [IpuMepsl
npucnocoOneHuil y opranu3mMoB. ApoMop¢o3bl U UNO-a 1Al TALIUH.

Bun wu Bupoo6OpazoBanue. Kputepuum Bumga. OcHOBHBIE (HOPMBI
BHUJI000pa30BaHus: reorpapuueckoe, SKOI0THIECKOe.

MakposBomonusi. Dopmbl  3BosOIMU:  (UIETUYECKAs!, JUBEPrEeHTHas,
KOHBEPTEHTHas, mapauienbHas. HeoOGpaTumMocTh 3BOIOIUY.

[IponcxoxaeHue OT HecENUAIN3UPOBAHHBIX ITpeaKoB. [Iporpeccupyromas
cnenyann3anys. AranTUBHAS pagyAanys.

JleMoHcTpanum:



[Toptpersi: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mrosiep, A. H. CeBep1ios.

TaOnuup! u cxembl: «Pa3BuTHE OpraHnuecKkoro Mupa Ha 3emiie», «3ap o IbIIn
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbpOBI  3a
cymecTBoBaHue», « EcTtecTBeHHBIN 0TOOP», « MHOTrOOOpa3nue COpTOB pacTEHU,
«MHoroo6pa3ue  mopon  KMBOTHbIX»,  «llomymsiumuuy,  «MyTtanmoHHas
U3MEHYUBOCTHY», «ApomMopdo3sly, «Mnuoanantauum», «OO0I1Ias aereHepanus»,
«JIBmxkymme cwiel 3BoJnonmn», «Kaprta-cxema wmapuipyra nyremectBus Y.
JlapBuna», «bopr0a 3a cymectBoBanue», «lIprucnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUA000pa3oBaHUE», « IKOJOTUUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3JUYHBIMH THUIAMH OKPAaCKH,
HaOOp IMJIOAOB M ceMsiH, Koyuekius «lIpumepbl 3alMTHBIX NPUCTIOCOOIEHUHN y
AKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPAaBJICHUS SBOJIOLUNY, 00BEMHAsT MOJENb
«CTpOeHHE rOJJIOBHOTO MO3Ta IO3BOHOYHBIXY.

buoreorpaduueckas kapta wmupa, Kowiekuus «Dopmbl COXpPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX W pacTeHuil», wmozenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble Ipemnaparel «Pa3Butne Hacekomoro», «Pa3surue
JSTYIIKA», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (GopMbl KpPbUILEB U
OKpAacKH TeNa).

JlaGopaTopHble M IpaKTHYECKUE padoThI:

Jlaboparopnast padota Ne 1. «CpaBHeHHE BHUIOB TO MOP(OIOTHIECKOMY
KPUTEPUIO».

Jlabopatopnas pabota Ne 2. «Onmcanne mpucmocoOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. BO3HUKHOBeHHUE U pa3BUTHE )KU3HU HA 3eMmJ1e.

JloHay4dHble TPEACTABICHUS O 3apOKICHUU XU3HU. HaydHble TUNOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOMOTE€He3 M TMaHCHepMusi. XUMHUYecKas
ABOJIOMS. AOMOTEHHBIN CUHTE3 OPraHMYECKUX BEIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTAITLHOE ITOATBEPIKICHUE XUMUYECKOM 3BOIIOIIMY. HauanbHbie 3Tarbl
ouosiornueckoit sBomonuu. ['nnoreza PHK-mupa. @opmupoBanrne MmeMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM M HX 3BOJIIOLUS.
PopMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paMm u nepuonaMm. Karapxei. Apxeickas u
nporepo3oiickas dpbl. [laneosolickas »spa u €€ MNEepUOJbl: KEeMOPUIMCKUIA,
OPAOBUKCKUH, CUWITyPUICKHI, 1€BOHCKUI, KAMEHHO YT OJIbHBII, IEPMCKHUU.

Meso3o0lickas 3pa 1 e€ Iepuoabl: TPUACOBBIM, FOPCKUI, METIOBOU.

KaitHo30MCcKast 2pa u €€ TMepuoabl: NaJICOTCHOBBIM, HEOTCHOBBIH,
AHTPOTIOTEHOBBIM.



XapakTepucTrKa KiIMMara U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLIMM PACTUTENBHOTO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [ [osIBIEHNE, pacBET M BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

CucrtemMa OpraHMYECKOro MHpa Kak OTpaxeHue 3BoJrolMH. OCHOBHBIE
CHCTEMAaTH4YECKHE IPYIIIBI OPTAaHU3MOB.

DBOIOLKA YeTOBEKA. AHTPOMOJIOT KA KaK Hayka. Pa3BuTHe npeacTaBiIeHuil o
IPOUCXOXKACHUU YelloBeKa. MeTobl H3ydeHus aHtpornoreHe3a. CxonacTBa u
pa3IM4Ms YEIOBEKA U )KUBOTHBIX. CHCTEMATHY €CKOE MOJIOKEHUE YEIIOBEKA.

Hemwxyume  cwisl  (pakropel)  aHTpomoreHe3a.  HacnenctBeHHas
M3MEHUYMBOCTh M €CTECTBEHHbIM OTOOp. OOIIECTBEHHBII 00pa3 KU3HH,
M3TOTOBJICHUE OPYAUN TPYAa, MBILIICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBHU 3BOJIIOIMHU YEJIOBEKA: ABCTPAIONMUTEKH, YenoBek
ymensli, YenoBek npAMoOxXondnmi, YenoBek HeaHAEPTAIbCKUNM, YernoBek
pa3yMHbIi. Haxolku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHMs, 001acTb
pacnpocTpaHeHusi, 00bEM roJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME  pachl:  €BPOIEOUIHA
(eBpasmiickas), HErpo-aBCTpaJIOMJHAs  (PKBATOpPUAIbHASA), MOHIOJIOMHAS
(a3uarcko-amMepuKaHckasi). UepTbl  MPUCMOCOOJIEHHOCTH  MpecTaBUTENeH
YEJIOBEYECKUX PAC K YCJIOBHUSAM CYLIECTBOBaHMs. ENMHCTBO yenoBe4ECKUX pac.
Kpuruka pacuzma.

JdemMoHcTpanuu:

IToptpersr: @. Penu, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl u cxembl: «Bo3nukHoBenune CoiiHeyHO# cucTeMBI», «Pa3Burue
opraHudyeckoro wmupa», «PacturenbHas kieTka», «KuUBOTHas KIETKay,
«IIpokapuotnueckas kierka», « CoBpeMeHHas CHCTEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHHE AHATOMHUYECKHUX YEpT CTPOCHUS YENOBEKa M YeI0BEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAaJCOHTOJIOTHYECKUX HAXOJOK IMPEAKOB
COBPEMEHHOTO 4eJOBEKa», «JlpeBHenmme moam», «JlpesHue moam», «llepBbie
COBpPEMEHHBIE IO, «HermoBeueckue pacoh».

OGopynoBanue: wmymspku — «lIpoucxoxaenue — yenoBeka»  (OHOCTHI
aBCTPAJIOINUTEKA, MUTEKAHTPOIA, HEAaHJEpTalblla, KPOMaHbOHILIA), CJENKH WU
M300paKEHUSI KaMEHHBIX OpPYIAMH MEPBOOBITHOTO YeENOBEKa (KaMHHU-YOIIEPHI,
pyowna, ckpebsia), TreoXpoHoJIorhdyeckas Talbiuia, KoOJUleKIus «DopMbl
COXPAHHOCTU UCKOTIAEMBIX dKUBOTHBIX M PACTEHUI».

JlaGopaTopHble H IPaKTHYECKUE PA00THI:

[IpakTueckas padota Ne 1. «M3ydueHne uCKOmaeMbIX OCTaTKOB pPACTEHUHN U
KUBOTHBIX B KOJUICKLIUSX).



DKCKypcusi «IBOJIIOIMSI OPraHUYECKOr0 MHUpa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WA KpaeBeAuECKUu My3eil).

Tema 3. Opranu3mbl M OKPYKaK0IAsi cpeaa.

DKOJIOTHS KaK HayKa. 3a7a4y U pa3/ieJibl IKOJOTUU. MeTO bl SKOJOTHYEC KUX
UCCIIEIOBaHUM. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT0 YEIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/YIIIHASI, MIOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue ¢axktopsl. Kiaccudukanus skojgoruyeckux (HakTopos:
abuoThyeckue, OWOTHUYECKHE UM AaHTPOIOTeHHbIE. J[eWCTBHE HSKOJOTHYECKUX
(bakTOpOB HA OPTAHU3MBI.

Abuotnueckue (HakTophl: CBET, TEMIIEPATYpa, BIAKHOCTh. DOTONEPUOAU3M.
[IpucniocoOneHus OpraHU3MOB K JIEUCTBHIO aOMOTHYECKHX  (DaKTOPOB.
buosoruueckue puTMsl.

buotnueckue  (dakTopsl. Bunpl  OMOTHYECKHMX  B3aUMOJEHCTBUIA:
KOHKYPEHIIMSI, XUIIIHUYECTBO, CUMOM03 U ero ¢popmel. [lapazutusm, koonepanus,
MYyTyaJIi3M, KOMMEHCAIM3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HAYE€HUE OMOTHUECKUX B3aMMOJEWUCTBUI [JIs1 CYILECTBOBAHUSA
OpPTAHMU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEpPUCTUKU mnomysinud. (OCHOBHBIE IOKa3aTeIH
NOMYJISILIMKA: YUCIIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J{uHaMuka 4ucIeHHOCTH NOMYJISILIMK U €€ PEryJisiiusl.

JdeMoHcTpanuu:

[Toptpetsr: A. 'ymb6omsar, K. @. Pynse, O. I'ekkensb.

Tabmuuer u cxemsl: kapTa «lIpupoansie 30ub1 3emmm», «Cpeasl oOUTaHUS
opranu3mMoBy, «®Dotonepuoauzm», «llomymsiiumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NMOMYJSIUU UHDY30pun-Tydenbkny, «Iluiessie nenm».

JlabopaTopHblie M IPpaKTH4YeCKHE PA0OTHI:

Jlabopatopnas padota Ne 3. « Mopdoaorudeckue 0COOEHHOCTH pac TCHHU N U3
pPa3HBIX MECT OOUTAHUS».

JIaGoparopnas padota Ne 4. « Bnusinue cBera Ha pOCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[paxTrueckas padota Ne 2. «Iloacuér mIOTHOCTH MOMYJISILIUNA Pa3HBIX BUJO B
pacTeHU.

Tema 4. CooOmiecTBa M 3K0JI0rH4eCKHE CUCTEMBbI.

CooOuiecTtBO opraHu3mMoB — OuoneH03. CTpyKTypbl OMOLIEHO3a: BUIOBAs,
MpPOCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-momMmunantel. CBsi3u B
OMoI1IeHO3E.

Dxoyorudyeckue cucteMbl (dkocuctemsbl). [lonsiTue 00 sKOCUCTEME W
ouoreoneHo3e. DOyHKIHMOHAIbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: MPOJYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckne (NMUIEBBIC) YPOBHU OKOCHUCTEMBI. [luimeBbie 1eMM W CETH.
OCHOBHBIE TOKa3aTeN HKOCHCTEMBI: OMOMAacca, MPOAYKIHA. DKOJOTUYECKHE
MUpaMUIbl: TPOJIYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA JKOCHUCTEM:
YCTOMYHMBOCTH, CAMOpETyJsiiius, pazputue. Cykieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03P U PEK. IKOCUCTEMA XBOMHOTO
WIH [IIMPOKOJMCTBEHHOTO JIECA.

AHTPOTIOTEHHBIE  YKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buosnornueckoe u Xx035MCTBEHHOE 3HAUCHHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpa3ue kak ¢akrop ycTtoHuuBocTH HKOcHCTeM. CoxpaHeHue
OHMOJIOTUYECKOTO pa3HO0Opa3us Ha 3eMIIe.

VYuenne B. W. Bepuaackoro o 6uocgepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepnl. Kuboe BemectBO U ero (pynkiuuu. OcoOeHHOCTH OMOChephl Kak
rI00aNbHOM SKOCHCTEMBbI. JIMHAMHUECKOE paBHOBECHE M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOTr€OXUMUYECKHUE LIMKIIbI 3JIEMEHTOB (Yriiepoa,
a30Ta). 30HATbHOCTH Onocdepbl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onocdepe 3emian. AHTpONOreHHbIe U3MEHEHUs B 6rocdepe.
['moGanbHbIe SKOJIOTUYECKUE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOIbI 151 YEJI0BEYECTBA. Coxpanenue
O6mopazHo00pa3ns Kak 0CHOBA YCTOWIMBOCTH Onocdepbl. OCHOBA pallMOHATLHOTO
yOpaBJieHUsT TPUPOJHBIMH pecypcamMud W HUX HCHOoJb30BaHue. JlocTikeHus
OMOJIOTUH 1 OXpaHa MPUPO/IHI.

JdemMoHcTpanuu:

[Toptpertsi: A. Ix. Tencnu, B. H. Cykaués, B. . Bepaagckuid.

Tabmumpr u cxembl: «lIumeBsie nenmm», «BHOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie cooOmecTBay, «llenu mnuTanus», «IKoJorHyeckas MUPaMHIIAY,
«buocdepaun uenopex», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO Jeca», «buoneno3 Bomoéman, «ArporeHo3», «lIpuMepHbie
AHTPOIIOTCHHBIE  BO3JECUCTBUS HAa Npupony», «BaxkHeWlnMe HNCTOYHUKU
3arps3HEHUs1 BO3JyXa U TPYHTOBBIX BO/», «llouBa — BaxkHeMIIasi COCTaBIIAIONIAs
ouocheprl», «DakTophl aerpaganuu nousy, «llapaukoseiil a3pdext», «DakTopsl
PaauOaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Ouocdepni»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsl»,
«Kpyrosopor yraepoaa B Ouocdeper», «Kpyroopor azora B Ipupoae».

O6opynoBanue: Mozenp-anmmkanus « TunuuHsle OMOLIEHO3bI», repoapuii
«PacTutensHble COOOIIECTBA», KOJUICKIIMU « broiieno3», « Bpenurenu BaxHeHmmx
CEINbCKOXO3SMICTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMH pPAacTEeHUN U
KUBOTHBIX, MPHUHAJJIEKAIIME K PA3HBIM AKOJIOTMYECKUM TpylIaM OJHOTO BHUJA,



Kpacnas kuura Poccuiickoii dDenepaniv, U300pakeHUsT OXPaHSEMbIX BHUIOB
PAaCTEHHUM U )KUBOTHBIX.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOT'PAMMEBI 11O
BNUOJIOITMN HA  BA3OBOM VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiIMBaKOTCS TPEOOBaHUS K pe3ylibTaTam
OCBOCHHMS OOy4YalONIMMHCS MPOrpaMM CpEeAHero oOmero o0pa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATbBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHUS Ipeamera «buomorus»
BBIJIETICHBI CIICAYIONIUE COCTABJIAIONIME: OCO3HAHUE 00YUYAIOIIUMHUCS POCCHICKOM
rPaXIaHCKOUW HIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIbHOCTH
U CAMOOTPEICNCHUI0, HaIuYhMe MOTHUBAllMM K OOydeHHio OHOJOTHH,
L[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPAAUIIMNA Pa3BUTHUS OHOJOTHYECKOTO
3HaHMsI, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MNPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa3oBaHUsA, HATUYHE SKOJOTHUECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTY CTaBUTh LEJIM U CTPOUTH )KU3HEHHBIC TJIAHbI.

JIMYHOCTHBIE PE3YJIbTATHI OCBOCHUS NpeaMeTa « buonorus» nocTurarTcs B
€IUHCTBE Y4Ye€OHON U BOCHUTATEIbHON JEATEIbHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMH POCCUNCKUMU COIMOKYIbTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MPABUIAMU M HOPMaAMHU
MOBEJEHUSI U CHOCOOCTBYIOT MpOLIECCAaM CAMOIIO3HAHMs, CaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3WUIMU JIMYHOCTH, NaTPUOTU3MA,
YBOXEHHUS K 3aKOHY U MPABOMOPSKY, YEIOBEKY TPY/Ja U CTAPILIEMY MOKOJIEHUIO,
B3aUMHOTO YBa)KEHUsI, OEPEKHOTO OTHOIIECHUS K KYJIbTYpHOMY HACJIEAUIO U
TpaauLIMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickont denepannn, mpupoae u
OKPYKaOLIEH Cpee.

JIndyHOCTHBIE pE3yNbTaThl OCBOEHMS Y4eOHOTro mnpenMera «buomorus»
JIOJDKHBI OTpaXKaTh TOTOBHOCTH M CITIOCOOHOCTH 00yYarOIINXC sl PYKOBOICTBOBATHCS
copMupOBaHHOW BHYTPEHHEH MO3UIMEH JMIHOCTH, CUCTEMOM IICHHOCTHBIX
OpHWEHTalui, TO3UTUBHBIX BHYTPEHHHUX YyOEXKICHM, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, paclIMpEeHUE KM3HEHHOTO
OTIbITa W OIbITA AEATENbHOCTH B MPOIECCE PEAM3alMM OCHOBHBIX HAIPABJICHUN
BOCITUTATENILHOM IEATETbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTh rPAXKTAHCKON MOZUIIMH 00y aOIIErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIeHA POCCHUIICKOro 0OIIECTBA;



OCO3HAaHHE CBOWX KOHCTUTYIIMOHHBIX TIpPaB W O0O0S3aHHOCTEH, YyBaKEHHE
3aKOHAa M MPaBOTIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH NPU CO3JaHUU
y4eOHBIX TIPOEKTOB, PEIICHNN YYeOHBIX W MO3HABATEILHBIX 3a/1a4, BHITTOJIHCHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACIATh COOCTBEHHYIO ITO3HIIMI0O TIO OTHOIICHHWIO K
SIBJICHHSIM COBPEMEHHOM )KU3HU U OO BSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JECHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIFOJIEH C pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU [ICHHOCTSIMU U
COIIMATTLHBIM TMTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABATEILHBIX M MCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OMNMOHEHTOB NPU OOCYXIEHUH CIIOPHBIX BOIMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM NESITEIILHOCTH;

2) IaTPHOTHYECKOIr0 BOCIIMTAHUSA:

copMUPOBAHHOCTh pPOCCUICKOU TPaXIaHCKOU VUJICHTUYHOCTH,
naTpuoTU3Ma, YBAXEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH MEpeE.
Ponunoy, ropmocty 3a cBOM Kpad, CBOX PoauHy, CBOM SA3BIK U KYJIBTYDY,
MPONUIOE U HACTOSILEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K TPUPOJHOMY HACJIEAUIO U MaMSITHUKAaM MPUPOJIbI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTHM, TOHMMAHUA 3HAYEHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEIIOBEKA U COBPEMEHHOT0 O0IIECTBA;

uaerHas yoeXIEHHOCTh, TOTOBHOCTh K CHyXeHHuio W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €TI0 CYJbOY;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS:

OCO3HAHME TYXOBHBIX IECHHOCTEW POCCUMCKOr0 HAPO1a;

c(opMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TOBEICHUS,

CIIOCOOHOCTh OIIEHWBAaTh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOT O BKJIaJ1a B MOCTPOCHKUE YCTOWYMBOTO OYTYIIErO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JIJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATUS IIEHHOCTEM CEMENMHON KU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTHYECKOI0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;



MMOHUMaHHUE IMOIMOHATHFHOTO BO3IEUCTBHSI ’KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KA4€CTBA TBOPUECKOM JINYHOCTH;

5) ¢uzuveckoro BocnuTaHusi, GopMUPOBAHUS KYJIbTYPHI 310POBbS H
IMOIHOHAJIBLHOTO 0JIATOMOTYIHSI:

MOHUMAaHWE W pealn3anus 37J0pOBOTO W Oe3omacHOro oOpasa KHU3HU
(310poBOE  MUTaHHWE, COOJIIOJICHWE TUTHEHUYECKUX TMpPaBUJI U HOPM,
cOalaHCHPOBAHHBIH PEKHM 3aHATHA H OTABIXa, pEryisipHas (u3nudecKas
AKTUBHOCTB), OCPEKHOTO, OTBETCTBEHHOTO M KOMIICTEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3WYECKOMY U TICUXHYECKOMY 3I0POBBIO;

MOHUMAaHUE IICHHOCTH TIPaBWJI WHIWBHIYAILHOTO W KOJUICKTUBHOTO
0€301MacHOT0 IMOBECHUS B CUTYAITUAX, YTPOIKAFOIINX 37J0POBBIO 1 )KU3HH JIFOJICH;

OCO3HaHME TMOCJICACTBUN U HETIPHUATHS BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTHUKOB, KypEHH );

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTEPCTBA, TPYI0IH00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTHMYECKON W COLMAIBHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATD TaKyIO JESITEILHOCTD;

HMHTEpPEC K pa3JMIHbIM cepam npodecCHuOHAUTLHOU ASSITENLHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccu W pealn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHWIO M CaMOOOpa30BaHHMIO Ha
NPOTSKEHUN BCEU )KU3HU;

7) 3K0JI0TM4€eCKOT0 BOCTIUTAHMA:

9KOJIOTHYECKH IIeJIcCO00pa3HOe OTHOIICHWE K MPHUPOJE KaK HUCTOYHHUKY
KU3HH Ha 3eMJie, OCHOBE e€ CYITIeCTBOBAHMS;

MOBBINIICHUE YPOBHS SKOJIOTHYECKON KYyJIbTYpHI: MPHOOPETCHHE OIIbITa
IUIAHUPOBAHUS TTOCTYIIKOB M OIGHKH WX BO3MOXHBIX ITOCICACTBUNA IS
OKPY2Karollen Cpeibl;

OCO3HaHKE TJOOATHLHOTO XapakTepa JKOJOTHYSCKHX IMPOOJIeM W MyTeH WX
peIIeHus;

CITOCOOHOCTh HCTIOJIb30BaTh MPUOOpPETaeMble MPU HU3YYCHUH OWOJIOTHH
3HAHWSIT M YMEHHUS TPHU PEIICHHH TpoOJieM, CBS3aHHBIX C PalMOHATBHBIM
NPUPOJIONIONL30BaHUEM  (COOMIOACHNE TIpaBWJI  TMOBEACHUS B  TPHUPOJIE,
HampaBlICHHBIX HAa COXPaHEHHWE PABHOBECHsI B JKOCUCTEMAaX, OXpaHy BHUJIOB,
AKOCUCTEM, Onochephl);



AKTUBHOE HENPUATHE JICUCTBUW, NPUHOCIIIMX BPEH  OKPYKAIOIICH
MPUPOJTHON cpene, yMEeHHEe MPOTHO3UPOBATh HEOJIArOMPUSITHBIE IKOJOTUYECKHE
MOCJIEACTBUS MPEANTPUHUMAEMBIX IEMCTBUN U NIPEA0TBPAILATH UX;

HAJIMYUE Pa3BUTOTO YKOJIOTUIECKOT O MBIIIUIEHUS, IKOJIOTHYECKOU KYIbTYP b,
OTIbITa JeSITEIbHOCTH IKOJIOTUYECKOM HarpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCSI UMU B ITO3HABATEILHOM, KOMMYHHKATUBHON U COLMAILHOM
NPaKTHKE, TOTOBHOCTH K YUaCTHIO B MPAKTUYECKOM e TEIbHOCTH SKOJIOTUYEC KO i
HaNpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hopMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOILECTBEHHOUN MpPaKTHUKH, OCHOBAHHOT'O HA JAUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIbTYPHOM MUPE;

COBEpLICHCTBOBAHUE SI3bIKOBOM M YWTATEIbCKOM KYyJbTYpbl Kak CpeaCcTBa
B3aUMOJIEHCTBUS MEXAY JTIOIbMU U TIO3HAHUS MUDA;

MOHUMaHHE creuuuku OHOJIOTUM KaK HayKd, OCO3HaHWs €€ poJid B
GbopMUpPOBaHUHU PAIMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3J@aHUU IIEIOCTHOTO
OpEeICTaBICHUST 00 OKpYXaroIleM MUpE KaKk O €IWHCTBE MPUPOJBI, YEIOBEKa U
oOmiecTBa, B TMO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHur mpoOlieM
COXPAHEHUS IPUPOJTHOT O pABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTHHU MJI1 COBPEMEHHOW NMBIIN3AIINU:
obecrieueHHUss HOBOTO YPOBHSI Pa3BUTHS MENWIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pEIIaTh PECypCHBIE TPOOJIEMBI  Pa3BUTHUSA
YeJI0BEYECTBA, TIOUCKA MyTe BHIX0Aa U3 TJI00ATbHBIX YKOJOTUIECKUX MPOOIIEM H
obecmieueHuss  mepexoja K YCTOMUMBOMY  Pa3BUTHIO,  pPalMOHAIbHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJyY€HHMHM OHMOJOTMYECKUMX 3HAaHUH B IENIX
NOBBIIIEHUST OOIIEH KyJbTypbl, €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, Kak
COCTaBHOW 4acTH (PyHKIIMOHAILHON IPaMOTHOCTH OOydaromuxcs, GopMupyeMoi
MIPU U3y4YEHUU OUOJIOTHH;

MOHUMAaHHUE CYIIIHOCTU METOJ0B MO3HAHUSA, UCTIOIb3YEMbIX B €CTECTBEHHbBIX
HayKax, CHOCOOHOCTM UCIOJb30BaTh IOJlydaeMble 3HAHUA JJIA aHalu3a MU
O0OBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U NPOUCXOJAIIMX B HEM U3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIE 3aKIIOUEHHUS Ha OCHOBE HAY4YHBIX (AaKTOB U
UMEIOIIUXCS JaHHBIX C LENbIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIIOJIb30BaTh OMOJOTHUECKUE 3HAHUSA JJIS
pelieHus Mpo0JeM B peaibHbIX JKU3HEHHBIX CUTYAIIUX;

OCO3HAHME LICHHOCTU HAyYHOUW AESATENIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHAMBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
camMmo00pa3oBaHHIO, K aKTUBHOMY TIOJIy4EHWIO HOBBIX 3HAHWK 1O OHWOJIOTHUU B
COOTBETCTBHH C )KH3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeamerHslie pe3yabTaThl OCBOEHHs yueOHOro npeamera «buomorusy
BKIIIOYAIOT: 3HAYUMble [JJs1 (OPMUPOBAHUS MHPOBO33PEHUS O0O0YJaArOMIUXCS
MEXIUCLIUIUIMHAPHBIE (MEXIPEAMETHbIE) 00IIEHAYYHbIE MOHATHUS, OTPaXKaIOIINe
LEJIOCTHOCTh HAay4yHOW KapTUHBI MHUpa U CHEHU(PHUKY METOJ0B IO3HaHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, dHEPTHs, SIBJICHUE, MPOIIecC,
CHUCTEMA, HAy4YHBIN (haKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
WCCIICZIOBAHUE,  HAOMIOJIEHWE, HM3MEpPEHHE, OKCIEPUMEHT H  JPYTHX),
VHHUBEpCAIbHbIE Y4eOHbIe JelcTBUS (MTO3HABAaTelIbHbIE, KOMMYHUKATHUBHEIE,
PEryJIsITUBHBIE), obecnieurBaronye dbopmupoBanue (GYHKIIMOHATLHO T
rPAaMOTHOCTH U COIMAILHOM KOMIIETEHIIMM OOYy4YaroIMXCcs, CIIOCOOHOCTH
00yyJaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUECKUE 3HAaHUS M yHUBEpCAbHbIE y4uyeOHblE JEHCTBUA B
II03HABATEJIbHON U COLMAIIbHOU IPAKTHUKE.

MeranpenMeTHble pe3ysibTaTbl OCBOEHHUS MPOTPaMMbl CPEIHEro OOUIEro
00pa30BaHUsA 10JHKHBI OTPAXKATh:

OBianeHne  yHMBEPCAJBHBIMH  Y4eOHBIMH  TO3HABATEJbHBIMH
AeHCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHUE AECTBUSA:

CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh M aKTyaJU3UpOBaThb  MpoOsemy,
paccMaTpuBarh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS
(anaynm3a, CUHTE3a, CPaBHEHU, KJIacCH(HKaIK, 00001IeH s ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUH (BBIACIATh UX XapaKTEepHbIE MPU3HAKH, YCTAaHABIMBATD
CBSI3U C IPYTUMU HOHSITUAMM);

OTpENeNsATh LENU JAEATENbHOCTH, 3ajaBas IapaMmeTpbl U KPUTEPUH HUX
JTOCTHKEHHSI, COOTHOCHUTD PE3YJIbTaThI IEATEIbHOCTH C OCTABICHHBIMHU LENSIMU;

WCIIOJb30BaTh OMOJIOTUUECKHUE TOHSATHUS I OO bsICHEHUS ()AaKTOB U SIBJICHUU
YKABOM NPUPOJIBI;

CTPOUTH JIOTUUECKUE paCCyXAeHUS (MHAYKTUBHBIC, JEIYKTUBHBIE, IO
aHaJIOTUH), BBISBISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B PacCcMaTpUBAEMBbIX
SABJICHUAX, (GOPMYIMPOBATH BEIBOIbI M 3aKITIOUCHHUS;

MPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpelcTBa Ui NPEICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOILLICHUA B M3y4aeMbIX OMOJIOTHUYECKUX 00BEKTaX, a



TaKXKe MPOTUBOPEYMH  PA3HOrO  pPOJA, BBIABICHHBIX B  Pa3jM4YHbBIX
MHPOPMALMOHHBIX UCTOYHHKAX;

pa3pabarbIBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ Yy4ETOM aHAIN3a MMEIOLIMXCS
MaTepualbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBHI B 1€ TEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJAM, OLIEHUBATh PUCKH MOCJIEICTBUN JE€ATEIbHOCTH;

KOOPJIWHUPOBAaTh U  BBINOJHATH pabOTy B YCJIOBHUSX pPEATbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOT O B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 60a30BbIe HCCJIEN0BaTEILCKHE 1€ CTBUS:

BJIaJIETh HaBBIKAMU Y4EOHO-HUCCIIE0BATENLCKON U MPOEKTHOM ACSITENIbHOCTH,
HaBbIKaMU  pa3pelieHuss 1npooJsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITENbHOMY IIOMCKY METOI0B PELICHUS TPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB ITO3HAHUS;

WCIMOJIb30BaTh PAa3JIMYHbIE BUABI JEATEIBHOCTH IO ITOJIYYEHUIO HOBOIO
3HaHMSI, €ro MHTEpIpEeTalud, NpeoOpa30BaHUI0 U MPUMEHEHHIO B Y4EOHBIX
CUTyallUsX, B TOM YHCJIE IPU CO3/IaHUN yYEOHBIX M COLMAIIbHBIX IPOEKTOB;

(opMHUPOBaTH HAYYHBIN THUIT MBIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHEH,
KITFOYEBBIMU IMOHATUAMH U METOJAMU;

CTaBUTh M (GOPMYIUMpOBaTb COOCTBEHHbIE 3aJaul B 0Opa3zoBaTelbHOMN
NEATEIIbHOCTH U ’KU3HEHHBIX CUTYalUsX;

BBISIBJATh IIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyalIU3MpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ PELICHMs, HaXOAUTh apTyMEHThI Il J10Ka3aTelbCTBa
CBOMX YTBEPKJICHNH, 3a71aBaTh IIApaMETPbI U KPUTEPUH PELLICHNUS;

AHAIM3UPOBATh MOJIyYCHHBIE B XOJE€ pEIICHUS 3aJadyd pPE3yJbTaThl,
KPUTUYECKU OLIEHUBATH UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIHOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh LIE€JCHANPABICHHBIM MOUCK MEPEHOCAa CPEACTB U CIOCOOO0B
nercTBUs B MPOodeCCUOHATLHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO M MPAKTUYECKYIO OOJacTH
KU3ZHENESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HbIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBbIEC WJEH, NIPEAJIaraTb OPUrMHAIbHbBIEC MOJAX0/bl U PEILLCHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOYCKAIOIIME aJlbTEPHATUBHBIE PEILICHUS.

3) pabdorta ¢ unpopMmanmei:

OPHUEHTHUPOBATHCS B PA3JIMUHBIX HICTOUYHHUKAX MHPOpMALIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-NOMYJSIPHOM JMUTEparype, OHOJIOTMYECKUX CJIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIM3UPOBAThH



MH(POPMALIMIO Pa3IUYHBIX BUOB U (OPM MPEACTABICHUS, KDUTHUECKH OLIEHUBATh
€€ TOCTOBEPHOCTh M HENPOTUBOPEUUBOCTH;

(opMyupoBaTh 3aIpOChl U MPUMEHATh PA3IMUHbIE METO/IbI MPU MOUCKE U
oTOOpe OMOIOTHYECKOM MHPOPMAITUH, HEOOXOTUMOM 711 BHITIOJTHEHUS YICOHBIX
3a1ay;

MpuoOpeTaTh OMBIT HMCIOJb30BaHUS HH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIb30BaAHUS Pa3IMUHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOAITEIbHO  BBIOMpATh  ONTUMAIbHYIO  (QOpMY  MpEACTaBICHUS
Ounosiornueckoi nHpopmaIuu (CXembl, rpaQuKu, IUarpaMMbl, TAOIULIBI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAYYHBIA S3BIK B KauecTBE CpelIcTBa Npu padoTe ¢
Ouosiornueckoi uHpOpPMaAIME: NPUMEHITb XUMHUYECKUE, (U3UUECKUe U
MaTeMaTUYECKHE 3HaKU M CHUMBOJIbI, (pOopMyIbl, aOOpeBuaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HarjsiJHOCTH;

BJaJeTh  HABbIKAMHM  pAacloO3HaBaHWs M 3alUThl  HMH(OpPMAINH,
UH(POPMAITMOHHO K 6€301aCHOCTH IMYHOCTH.

OBiajeHHe yHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH 1€ CTBUSIMM ¢

1) oO1eHMe:

OCYULIECTBIISTH KOMMYHUKAIIMH BO BCeX cepax )KU3HHU, aKTUBHO Y4acTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJAECHUS OTHOCUTEIHHO BBITIOJHEHUS MpEAJIaraeMoil
3a/la4¥, YYUTHIBaTh UHTEPECHI U COTJIACOBAHHOCTH MO3MLMN IPYTUX YYaCTHUKOB
JTAAJTIOTa WK TUCKYCCHUHN );

pacro3HaBaThb HEBEpOAIbHBIE CpEACTBa OOINEHHS, MMOHMMAaTh 3HAYEHHUE
COLMAIBbHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyallUH,
YMETh CMSIT4aTh KOH(QIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh Pa3JIMYHBIMU criocoOaMu OOILEHHS] U B3aUMOJEHCTBUSA, TOHUMATh
HaMEpPEHUs APYTuX JItJIeH, MPOSBISATh YBAXKUTEIHHOE OTHOILIIEHUE K COOECEAHUKY
U B KOPPEKTHOH popme popMyInpoBaTh CBOU BOZPAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HUCMOJb30BaHUEM
A3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAA 1eSITeJIbHOCTD:

MOHUMAaTh U WCIOJb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAUBUAYATbHOM
paboOTHI [TPU PEUIEHUN OMOJIOTUYECKOM MPOOIIEMBI, 000CHOBBIBATh HEOOXO0IUMOCTb
NPUMEHEHUS IPYIIOBBIX (POPM B3aUMOEHCTBYSA IIPU PEILICHUHN YUeOHOM 3a/1a4u;

BbIOMpATh TEMaTHKy M METOJbl COBMECTHBIX NEHCTBUI C yd4éToMm 0OIIMX
MHTEPECOB U BO3MOKHOCTEN KKOT0 YJIEHA KOJJIEKTHBA;



IIPUHAMATh LM COBMECTHOM JIEITEIILHOCTH, OPraHU30BbIBaTb U
KOOPJIMHUPOBATh JEUCTBUA MO €€ NOCTHUKCHHIO: COCTABISATH IUIAH JCHWCTBUM,
pacmpeneniarTh pojau ¢ y4€TOM MHEHMM Y4YacCTHHKOB, OOCYXXIaTb pPeE3yJbTaThl
COBMECTHOM pabOTHI;

OLIEHMBATh KA4E€CTBO CBOEr0 BKJI3Ja M KaXIOr0 yYaCTHUKA KOMAaHIbl B
0011 pe3ybTarT No pazpadOoTaHHBIM KPUTEPUSIM;

MpeayaraT HOBBIE TNPOEKTHI, OLEHUBATH HUAEU C IMO3WLUA HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYIIECTBJIATH TO3UTHUBHOE CTPAaTErMUYECKOE TMOBEACHUE B PAa3JUYHBIX
CUTYaIUsIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OBJ1aieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH 1€ ICTBUSIMU:

1) camoopranmusauus:

UCIIOJb30BaTh OHMOJIOTMUECKUE 3HAHUS Ui BBISBICHHUS OpoOJIeM U HUX
pEIICHUs B )KU3HEHHBIX U YUEOHBIX CUTYALIUSAX;

BbIOMpaTh Ha OCHOBE OHMOJIOTMYECKHUX 3HAHWM IIENIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JECHUCTBUAX M MOCTYNKAaX IO OTHOIIECHHUIO K KUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBI0 OKP YKAFOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIIITh IMO3HABATEIbHYIO IEATEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U GOPMYIUPOBATh COOCTBEHHBIE 331a4l B 00pa30oBaTeNbHOM
NEATEIbHOCTH U JKU3HEHHBIX CUTYalNAX;

CaMOCTOSITEJIbHO COCTABJIAITh IUIaH pEIIeHHUs MNpoOieMbl C  y4€ToM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEN U MPEATNOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacHIMpsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX NMPEATIOY TEHHIA;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a PEUICHHUE;

OLICHUBATh MTPUOOPETEHHBIH OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO MIMPOKOW 3PYIULIMU B
pa3HBIX O0O0JACTAX 3HAHUWM, MOCTOSHHO TMOBBIINIATH CBOW 0Opa30BaTENBLHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YIHTATOB LEISIM;

BJIQICTh ~ HAaBBIKAMU  [IO3HABATE€IbHOM  pedieKCMM KaKk  OCO3HaHMS
COBEPINAEMBIX JCHUCTBUM W MBICIUTEIbHBIX IIPOLECCOB, WX pPE3YyJbTaTOB U
OCHOBAHUH, MCIOJb30BaTh NMPUEMBI pedieKcuu sl OUEHKU CUTyallud, BbIOOpa
BEPHOTO PELICHHUS;

YMETh OLICHMBATh PUCKM U CBOEBPEMEHHO IPUHMMATh PEIICHUS II0 MX
CHIKEHUIO;



MpUHUMATh MOTHUBBI M apTyMEHThl JPYrUxX TpPHU aHaIU3e pPe3yJbTaToB
TeSITENIbHOCTH;

3) npuHsiTHE Ce0s1 M IPYTrUX:

MIPUHUMATH Ce0sl, TOHUMAsi CBOU HETOCTATKN U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTYMEHThI JPYTHX MPH aHAJIU3€ pPEe3yJbTaTOB
NeATeIbHOCTH;

MIpU3HABATh CBOE MPABO M MPABO APYTUX HA OMTHOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C TMO3UIIMH IPYTOTO YeJI0BEKa.

HPEAMETHBIE PE3YJIBTATHI

[Ipenmernbie pe3ynabTarbl ocBoeHus nporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKITIOYAIOT clienuduaeckue 1y yaeoHoTo nmpenmera « buomorusn
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI 110 OCBOCHUIO, MHTEPIIPETALIUU U
npeoOpa30BaHUIO 3HAHUMN, BUABI JEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3JIMYHBIX YYEOHBIX CUTYaIUsIX, & TaKKe B PeabHBIX
KU3HEHHBIX CHUTYyallUsAX, CBSI3aHHBIX ¢ Ouojorued. B mporpamme mpenmMeTHbie
pe3yAbTaThl IPEACTABIICHBI [0 T0JJaM 00yUYEHHUSI.

[IpenmerHble pe3ysbTaThl OCBOEHUS yueOHOro npeamMera «buonorus» ¢ 10
Kaacce 10JHKHBI OTPaKaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME HAYUHOTO
3HaHMSI E€CTECTBEHHBIX HAayK, B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAYYHOUN KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIIA/JE€ POCCUNUCKHUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA JJIs1 PELLICHHS] )KU3HEHHBIX 33/1a4;

YMEHHUE PacCKpbIBaTh COJEpKaHUE OHOJOTUYECKUX TEPMHUHOB M MOHATHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BEHIECTB M MPEBpaIICHHE
SHEPTHUM), TOMEOCTAa3 (CaMOPEryJsilvs), YPOBHEBAS OPTaHU3ALINS KUBBIX CUCTEM,
CaMOBOCIIpOU3BeIeHHE (PENpOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
Pa3BUTHUE;

YMEHHE Wu3Jlarath OHOJOTHYecKHe Teopun (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAasl, IEHTpalbHas J0TMa MOJEKYJsApHOUW Owuosorun), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBunoBa) u yuenust (0 meHTpax MHOTOOOpasus u
MPOUCXOXKAEHUS KyIbTypHbIX pacTennii H. M. BaBuioBa), onpenensTe rpaHuIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJETh METOJIaMU HAyYHOT'O TIO3HAHUS B OMOJIOTHH: HAOJIIOICHUE U
ONMCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SIBICHUM, OpraHU3alus U NPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEeyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX



pe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMCHHUE
JIeNaTh BHIBOJIBI HA OCHOBAHWY MOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIICSATh CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT U
AYKApHUOT, OJJHOKJICTOYHBIX W MHOTOKIICTOYHBIX OPTaHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W MPEBPAICHUS YHEPTHH B KJIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO W DHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a, MHTO03a, Meio3a,
OTUTOJOTBOPEHHS, Pa3MHOKCHUS, WHIAUBUAYATHPHOTO pa3BHTHSA OpraHW3Ma
(oHTOTEHE3);

yYMEHHE TPUMCHSTHh TOJy4YeHHBbIC 3HAHUS I OOBSICHCHHS OMOJIOTHICCKUX
MIPOIIECCOB M SIBJICHUH, JUIA MPHHITHS MPAKTUICCKUX PEIICHUI B IMOBCETHEBHOM
KHU3HU C TENbl0 obOecredeHnss Oe30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPY>KaIOIHX JIFOJICH, COOJTIOICHNSI HOPM I'PaMOTHOTO TIOBEICHHSI B OKPYKAFOIICH
MPUPOJTHON cpene, MOHUMaHKEe HEOOXOIUMOCTH HCIIOJb30BAHUS JIOCTHKCHHMA
COBpEMEHHOW  OWOJIOTUM W OWOTEXHOJOTHHA i1  PalMOHAILHOTO
PUPOIOTIONB30BaAHUS,

YMEHUE peliarh »JJIeMEHTapHbIe TEHETHYECKHWE 3aJadyd Ha MOHO- W
TUTUOPHUIHOE CKpEUMBaHKUE, CIICTUICHHOE HACJIEAOBAaHUE, COCTAaBJISTh CXEMBI
MOHOTHOPHIHOTO CKpPEIIMBaHUS JIJIs MPEACKa3aHus HACJCIOBAHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBITIOJIHATH JabOpaTopHBIC M IMpakTHUecKue padoThl, COOI0IaTh
MpaBwiIa IPHU paboTe ¢ y4eOHBIM B Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHUE KPUTHUYECKH OICHMBATh M HWHTEPIPETUPOBATh HHGOPMAIIHIO
OMOJIOTHYECKOTO COJICPXKAHUS, BKIIOYAIONIYI0 TICEBJOHAYyYHbIC 3HAHHUA U3
Pa3IMYHBIX ICTOYHHUKOB (CpEICTBA MacCOBOM HH(DOpMAIH, HAYTHO-TIOTYJISIPHBIC
MaTepHajbl), ITHYECKUE AaCICKThI COBPEMEHHBIX HCCIICAOBAHUN B OWOJIOTHH,
METHUIMHE, OMOTEXHOJIOT HH;

YMEHHE CO3]1aBaTb COOCTBEHHBIC ITMCHMCHHBICE W YCTHBIC COOOIICHHS,
0000111251 OMOJIOTUYECKYI0 HH(POPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO

UCII0JIb30BaTh MOHSITUIHBIN anmapat OMoJI0TUH.

[IpenmerHble pe3yibTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11
KJacce NOJDKHBI OTPAXKATh!

c(hopMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME HAYUHOTO
3HaHMSI E€CTECTBEHHBIX HayK, B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAayYHOM KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHMS, O BKJIAJE POCCHUCKUX U
3apyOECKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHM, (PYHKIHOHAIBHOM
IrPaMOTHOCTH YEJIOBEKA 1JIsl pELLICHHS] )KU3HEHHBIX 33/1a4;

YMEHUE PACKpbIBATh COJIEpXKAHUE OMOJOTHYECKUX TEPMHHOB W TMOHATUM:
BUJ, IOMYJISINS, TeHO(OH, SBOIONHNA, ABMKYIIUE CUIIBI ((DaKTOPBHI) BOJIOIHH,
NpUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHI000Pa30BaHUEe, IKOJIOTHUYECKHUE (PAKTOPHI,



DKOCHCTEMa, MPOAYLUEHThl, KOHCYMEHTBI, PEIYIEeHThI, 1NN MUTAHWUA,
AKOJIOTHYECKAsl TUpaMua, OMoTreoneHos, onocdepa;

YMEHHE U3JIaratb OWOJOTHMYECKHE Teopuu (IBOONMOHHAs Teopus Y.
JlapBuHA, CUHTETHYECKAas TEOPHS DBOJIOIHMU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoasimeBoro cxojactsa K. M. bapa, uepenoBaHus TJIaBHBIX HalpaBJCHUN U
nyter sBomonmu A. H. CeBeprioBa, yuennst o 6mochepe B. N. Bepuaackoro),
OTIPEIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAM;

YMEHHUE BJIAJETh METOJIaMU HAyYHOT'O TIO3HAHUS B OMOJIOTHH: HAOJIIOICHUE U
OTIMCAHUE XHMBBIX CHCTEM, MPOIIECCOB U SIBJICHUH, OpTaHHU3aIysl U MPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIJBIDKCHHE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMH BEIMYWHAMU, OOBSICHEHUE MOJTy4EHHBIX
Pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YIIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OHOJOTHYECKUX
00OBEKTOB: BHUIOB, MOMYJALMUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTreoIeHO30B M JKOCHCTEM, OCOOCHHOCTHM MPOIIECCOB: HACIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOT'O 0TOOPA, BU1000pa3zoBaHusi, MPUCTIOCOOJIEHHOCTH
OpraHU3MOB, JIEHCTBUSI SKOJOTMYECKUX (HaKTOPOB HA OPTraHU3MBI, TepeHoca
BEIIECTB M TOTOKAa DHEPTMU B DKOCHCTEMAaX, AHTPONOTEHHBIX H3MEHEHHUU B
HKOCUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOTCOXMMHYECKHUX
ITUKIIOB B Onocdepe;

YMEHHE TPUMEHITh TOJIydE€HHBbIE 3HAHUS JI1 OOBACHEHHS] OMOJOTHYECKUX
MPOLECCOB U SBJICHUM, IS MPUHATUA NMPAKTUYECKUX PENICHUNA B MOBCEIHEBHOM
KU3HU C TENbI0 oOecredeHus 0e30MacHOCTH CBOEro 3J0POBbS U 3I0POBbBS
OKPYXKAFOIIUX JIFOJIEH, COOIOIEHUSI HOPM I'PAaMOTHOTO TTOBEICHUS B OKPY KO IeH
NPHUPOJHON cpezie, MOHMMAaHWE HEOOXOIUMOCTH HWCIIOJIb30BAHUS JOCTHKECHUM
COBPEMEHHOM OMOJIOTHY JIJIS pallMOHAILHOTO TIPHP O I0MOJIb30BAHUS;

yMEHHUE pellaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a/1a49H, COCTABIISITh CXEMBbI
NEpPEHOCAa BEIECTB ¥ PHEPTUU B IKOCHUCTEMAX (LIETIH MTUTAHUA );

YMEHHE BBIMOJHATH JIAOOPATOPHBIE U MpaKTUYECKUE pabdOThl, COOIIOAATH
MpaBuia Ipu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTHYECKH OIICHWBAaTh M HWHTEPIPETUPOBATH HUH(POPMAIUIO
OMOJIOTUYECKOTO COJIEPXKAHUS, BKIIOYAIONIYI0 TICEBAOHAYYHbIE 3HAHHUS U3
Pa3MYHBIX ICTOYHUKOB (CpEICTBA MACCOBOM HH(POPMAITHH, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl), paccMarpuBaTh  TJOOaJIbHBIE  JIKOJIOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, POPMUPOBATH I10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3 UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIC IUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000113 6MOIOTUYECKYI0 HH(OPMALIHUIO U3 HECKOJIBKMUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUIHBIN annapar OMoI0Tuu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJTIACC
Koau4yecTrBo yacos DJIeKTPOHHBIE
HanMeHoBaHue pa3iesioB U TeM (uud poBbIe)
Ne /m Kontpoabnbie | IlpakTnyeckue
NMporpaMmbI Bcero o0pa3oBaTeJbHbIE
padoTbI padoThbI
pecypchbl
bu6mmoreka [IOK
1 buonorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 2KuBble cuCTEMBI U UX OpraHu3aIus 1 bubmorexa TIOK
P 1t https://m.edsoo.ru/7f41¢c292
. bu6mmoreka [IOK
3 XUMHUYECKUM COCTaB U CTPOECHUE KIETKU 8 1 https:/m.edsoo.rw/ 741292
bu6nuoreka [JOK
4 FKHM3HEACATENLHOCTS KIIETKA 6 https://m.edsoo.ru/7f41¢c292
5 Pa3MHO)eHME 1 MHANBUTyaJTbHOE PAa3BUTHE 5 1 bubmoreka [IOK
OpraHu3MoOB https:/m.edsoo.ruw/7f41¢292
6 HacnencrBeHHOCTL U U3MEHYHUBOCTD g 15 Bu6nuoreka [JOK
OpPraHu3MoOB ) https://m.edsoo.ru/7f41¢c292
7 Cenexuus oprann3mMoB. OCHOBBI 3 bub6nuotexa LIOK
OMOTEXHOJIOTUH https://m.edsoo.1u/7f41¢292
bu6mmoreka [IOK
8 Pesepsroe Bpes I I https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 4
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11 KJIACC

Koau4yecTrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM g poBbie
Ne /it P KonrpoJsbabie | IlpakTnyeckue (uacpp )
NMporpaMmsl Bcero o0pa3oBaTeJ/ibHbIE
padoThbI padoTbI
pecypchbl
bubmuoreka IIOK
1 JBOmoNHOHHAA GHOMOrHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bu6nuotexa LIOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"ausMel 1 O afolas cpena 5 1 bubmnorexa [OK
p KpyKatottiast cpen https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
4 Co00I1eCTBa M SKOJOTUYECKUE CHCTEMBI 9 https/m.cdsoo.rw/7f41cc 74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 ! https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 1 2.5
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YYEBHO-METO/MYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJ151 YHEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Araponosa 1.b.,
3axapoBa E.T., O06111ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO « [[PODAY;
AxmmmonepHoe o61ecTBo «M3narensctBo «IIpocBemeHues

 buonorus. O6mras 6uonorus, 11 knacc/ CuBormnazos B.1., Aradbonosa 1.b.,
3axaposa E.T., O01iecTBO ¢ OrpaHundeHHON 0TBETCTBEHHOCTHIO «JIPODAY;

AxmmmonepHoe o61ecTBO «M3marensctBo «IIpocBemenuey

METOJANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MumakoBa, B.H. Meroanueckoe nocooue k yaeonuky B.. CuBormnazosa,
N.b. Aradonosoii, E.T. 3axaposoii "buosnorus. O6mras 6uonorus. 10 kmacc.
bazossiii yposens/ B.H. Mumakosa, .b. Aragonosa, B.1. CuBornazos. - M.:
Hpoda, 2019. - ¢.208"

MumakoBa, B.H. Metoanueckoe nocooue k yueonuky B.J. CuBormnaszosa,
N.b. Aragonosoii, E.T. 3axaposoii "buonorus. O0urast Ononorus. 11 kiacc.
bazoBsrii ypoBens/ B.H. Mumakoga, 1.b. Aradonosa, B.I1. CuBormnazos. - M.:
Hpoda, 2019. - ¢.208
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI UPECYPCBI CETH
HUHTEPHET

bu6moreka LIOK



