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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke HporpaMMbl MO OHOJIOTHH TEOPETUUYECKYID OCHOBY IS
ompenesieHns] TOoAX0J0B K (OPMUPOBAHUIO COJIEpKaHUS Y4eOHOro mpeameTa
«buonorusi» coctaBWIM: KOHIENTyajdbHblie Tmonoxkenus PIroOC COO o
B3aUMOOOYCIIOBJIEHHOCTH  IIeJIeH, CoJepKaHUs, pPe3yJIbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUSI 00 OOIIMX HEJNISIX U
NPUHIMIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoii dexeparuu, a TakKe IOJOXKEHUS O
crenuduke OMONOTHH, €€ 3HAUYCHUU B TTIO3HAHUU JKHUBON MPUPOILI U 00ECTICUCHUHN
CYyILIECTBOBAaHMsI 4esoBedeckoro obmiectBa. COTJIaCHO Ha3BaHHBIM IOJIOKECHHUSIM,
oTpeieNIeHbl OCHOBHBIE ()YHKITUU ITPOTPaMMBbI 110 OHOJIOTHH U €€ CTPYKTYypA.

[Iporpamma 10 Ouosoruu naéT NPEACTABICHHE O IelsiX, 00 oOiei
CTpaTeruy OOYy4YeHHS, BOCHUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpeICTBaAaMU
yaeOHOro mnpeamera «buonorus», omnpenenser o0sA3aTeIbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTYpy, pacupelieliecHue T0 pas3jaelaM ¢ TeMawm,
PEKOMEHIYEeMYIO MMOCIeI0BATeIbHOCTh M3YUEHUsI YUYEOHOro MaTepraia ¢ yuéToM
MEXIIPEMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTeIIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuXxcsl.

B mporpamMe 10 OHONOTMM TaKXe YYUTBHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM pe3yJibTaTaM
oOydyeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB y4eOHO-IIO3HABaTEIbLHON
NeATeIbHOCTH/Y4eOHbIX JCHCTBUI OOyYarOIIUXCS 1O OCBOCHHUIO COAEpKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kimaccel, 6a30BbIi ypOBEHB) pean30BaH
OPUHITMIT TTPEEMCTBEHHOCTH B HW3YYE€HUM OHWOJOTHH, Onarojaps deMmy B Hel
POCMATPUBAETCS  HANPABJICHHOCTh HA pPa3BUTHUE 3HAHWM, CBA3aHHBIX C
dbopmupoBaHuEM €CTECTBEHHO-HAY4YHOTO MHPOBO33PECHUA, IIEHHOCTHBIX
OpHMEHTALIMN JTUMYHOCTH, FKOJOTHYECKOTO MBIIIJICHUS, TTPEIACTABICHUNA O 3I0POBOM
oOpaze XM3HU U OEpeKHBIM OTHOIIECHHUEM K OKpYXKaIolled MPHUPOIHON cpele.
[ToaToMy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakKe 3HAHUN O
CTPOEHHUHU KUBBIX CUCTEM PAa3HOI'0 PAaHra U CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTpaMMeE MO OMOJIOTHHU YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJIyYCHHBIX 3HAHWI B MOBCEIHEBHOM >KU3HM I PEUICHUS] TPUKIIAJAHBIX 3a/1a4, B
TOM 4YHclie: TPO(PUIAKTUKU HACJIEICTBEHHBIX 3a00J€BaHUI YeIOBEKa, MEIUKO-
IeHETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHHUS AKOJIOTUUYECKH
1ejaecoo0pa3Horo TOBEJASHUS B OKPYXKAIOIIeW MPUPOAHOM cpene, aHaiIM3a
BIIMSIHUS XO3SIMCTBEHHOW JESATEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE TPUPOAHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAHMUS K MIPUKIAJHON HAIIPaBJICHHOCTH



yaeOHOro TpenMera «BbHoorHs» MPOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIIOBHH ISl PEIICHUS OJTHOM M3 aKTyaJIbHBIX 3a/a4 IIKOJIBHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas Tpenamnonaraet (GOpMUpPOBaHHE Yy  OOYYarOITUXCS
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MCHCHHSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE CpeIHEro ooOImero oOpa30BaHMS 3aHUMAaeT Ba)KHOEC
mecto. OHa oOecrieunBaeT (GOpMUPOBAHHE y OOYYAIOIIMXCS MPEACTABICHUH O
HAyYHOW KapTHHE MHpa, PAcIIUPsEeT U 000O0IIacT 3HAHUSA O KUBOH mpupoje, e
OTJUYHUTEIIBHBIX TPU3HAKaX — ypPOBHEBOW OPraHMW3alldd M DBOJIIOIUHU, CO37aET
YCIIOBHS  JUUIA:  TIO3HAHWS  3aKOHOB  JKMBOW  NPUPOABI,  (HOPMHPOBAHUS
(GYHKIIMOHAIBHOW TI'PaMOTHOCTH, HaBBIKOB 3JI0POBOTO W 0Oe€30macHOro oopasa
’KU3HHU, YKOJIOTHUECKOT0 MBIIICHHUS, IIEHHOCTHOT'O OTHOIICHUS K KUBOU MPUPOJIE
U YCJIOBEKY.

Bonbioe 3HaueHHe OMOJIOTHS UMEET TaK)Ke JIJIS PEIICHHUS BOCITUTATCIIBHBIX
pa3BHBAIOIIMX  3aJa4  CPEJHEro  oO0mero  oOpa3oBaHUS,  COLMATU3AINH
oOydaromuxcs. M3ydenne Onosornu oOecredrBacT YCIOBHS Ui (pOPMUPOBAHHS
WUHTCIUICKTYaIbHBIX, KOMMYHHKAIMOHHBIX W HMH(MOPMAIMOHHBIX HABBIKOB,
ACTETHYECKOW KYJIBTYpBI, CIIOCOOCTBYET HWHTETpallid OWOJOTHYCCKUX 3HAHUU C
NPEJICTaBJICHUSIMH U3 JPYTUX YYCOHBIX MPEIMETOB, B YaCTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3BaHHBIC MOJOXKEHHS O MpPEJAHA3HAYCHUH YYCOHOrO IMpeaMera
«buosorus» COCTaBWJIM OCHOBY I OIPEAEICHUsS IOAXOJ0B K OTOOpYy H
CTPYKTYPHPOBAaHHUIO €r0 COJCP)KaHHs, MPEJACTABICHHONO B IporpamMme I10
OHOJIOTHH.

OtOop coxepkaHus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIICCTBIIEH C IO3WIHUHA KYJIBTYPOCOOOPA3HOTO TIOJIX0Ja, B COOTBETCTBHH C
KOTOPBIM OOydYaromuecss AOKHBI OCBOMTH 3HAHUS M YMCHUSA, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphI, ONPEACIAIONIME aJeKBATHOE ITOBEIACHHE
YeJIoBeKa B OKpYXKarolleld NMPHPOIHOW cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHON
KU3HA M TPAKTHYECKOHW aesaTeIbHOCTH. Oco00e MECTO B ITOW CHCTEME 3HAaHHU
3aHMMAIOT 3JICMEHTBI COJICpKaHUs, KOTOPBIC CIIY)KaT OCHOBOM JIIsT (DOPMHPOBAHUS
NPEJICTaBICHUA O COBPEMEHHOH €CTeCTBCHHO-HAYYHOW KapTHHE MUpa U
IICHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3aIMu
OMOJIOTMYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHHE COJACpKaHUSA YYeOHOro MaTepHajia B IporpamMme IIo
OMOJIOTUH OCYINECTBICHO ¢ YYETOM TNPHOPUTETHOIO 3HAYCHUS 3HAHUH 00
OTJIUYHUTEIIBHBIX OCOOCHHOCTSX JKMUBOW MPHUPOBI, O €€ YPOBHEBON OpraHHM3aIlud U
HBOJIIOIMHU. B COOTBETCTBHH C 3THUM B CTPYKType ydeOHOro npeamera «buoaorusy
BBIJICJICHBI CIICAYIOIIHNE COACpKaTeIbHbIC JUHUU: «buosorus kak Hayka. MeTo bl
HAyYHOTO MO3HaHUA», «KieTka kak Ouoyiormueckas cuctema», «OpraHu3M Kak



Ouonornyeckas cuctema», «CuctemMa M MHOTO0OpasWe OpraHUYECKOTO MHpPay,
«IBOJTFOIHS YKUBOU MPUPOJIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens m3yuenus yudeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHNE  OOYyYAOIMUMHCS  3HAaHUSAMH O  CTPYKTYPHO-()YHKIIMOHAJIBLHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra M MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX JICWCTBHH B OTHOLICHUU OOBEKTOB
YKUBOU MPHUPOJIBI ¥ PEIICHUS Pa3INIHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue eI U3ydeHHUs ydeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CCAYIONMNX 3a1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI 3HAHUH O OWOJIOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBHIIaX, CIIy)KaIluX OCHOBOW
st GOPMHUPOBAHUS TIPEJICTABICHUNH O €CTECTBCHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO IMO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSAX JKHBBIX
CHUCTEM pPa3HOT0 YPOBHS OpraHU3alli{, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMECHHBIX
UCCIIENOBAHUIX B OMOJIOTHH;

dbopmupoBaHUEe y OOYYAIOIIMXCS ITO3HABATCIIBHBIX, HHTCIICKTYAIbHBIX |
TBOPYECKUX CIIOCOOHOCTEH B TPOIECCE aHajau3a JaHHBIX O NyTSX Pa3BUTHSI B
OWOJIOTUY HAyYHBIX B3IISJIOB, HMICH W TOJIXOJ0B K HM3YyYCHHUIO JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPraHU3alluy;

CTAaHOBJICHHE Y OOydYaroIMXCs OOIIeH KyJIbTypbl, (YHKIIHMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSICHATH U OLICHUBATH SBJIICHHS OKPY>KAIOIIETO
MUpa JKMBOW MPHUPOALI HAa OCHOBAaHWMM 3HAHWUH W OIBITA, TOJYYEHHBIX IPHU
M3YYCHHH OHUOJIOTHH;

dbopmupoBaHrUe Yy OOYYaOIIUXCA YMEHHH WUIFOCTPUPOBATh 3HAUYCHHE
OMOJOTMYCCKUX 3HAHWKW B TPAKTUYCCKOW JCATEIBHOCTH 4YeEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpoOOMOTEXHOJIOTHIA;

BOCIUTaHUE YOCKIEHHOCTH B BO3MOYXHOCTH ITO3HAHMS YEJIOBEKOM >KHBOM
IPHPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOJIOICHUS STHYSCKUX
HOPM IIPH TIPOBEJCHUN OMOJOTHYSCKUX UCCIICI0OBAHHMIA,

OCO3HAHHME IICHHOCTH OWOJIOTMYECKUX 3HAHWUW [IJIS1 TOBBIIICHUS YPOBHSI
HKOJIOTHYECKOM KYJIBTYPBI, JUIsI (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHUN U YMEHHUH B TIOBCETHEBHOW JKU3HH IS
OIICHKH TIOCJICJICTBHIA CBOCH JESITCILHOCTH IO OTHOIIICHHUIO K OKPYIKaIOIIEH cpejie,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWUE W COOJIIOJICHHE MEp NPOPUIAKTHKH
3a00JIEBaHUMN.

B cucreme cpemnero oOmiero ooOpas3oBaHus «buosiorws», m3ydaeMas Ha
0a30BOM YpOBHE, SBIISICTCS 005A3aTCIbHBIM yYEOHBIM IMPEAMETOM, BXOJSIIHM B
COCTaB MPEeaMETHOM 00acTn «ECTeCTBEHHO-HAYYHBIC TPEIMETHIY.



Jlnst u3yuenus 6uojoru Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHUs
otBoauTcs 68 wacoB: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 kmacce — 34
gaca (1 gac B He1eINI0).



COJEPXAHME OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamu, (usocodueil, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruun B (GOpMHPOBAHWM COBPEMEHHOM HAydyHOW KapTUHBI MHpA.
Cucrema OHMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOUM PUPOABI (HAOII0JEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kilaccupukalus, MOJETUPOBaHUE, CTaTHCTUYeCKas 00paboTka
JAHHBIX).

JdeMoHCcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJIOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U X OPTaHU3AIUSA.

XKusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMocucTeM U UX pa3zHooOpasue. YpOBHU OpraHu3aiii OMOCUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHW3MEHHBIN, MOIYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKH I ), OnoChEepHBIH.

JdeMoHCcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KUBOU MIPUPOIBD».

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. XumMHnuyecKnii COCTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUA COCTaB KJIETKH. XHMHUYECKHE 3JIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpO3JEMEHTHI. BoJia 1 MUHEpAJIbHBIE BEIIECTBA.

@OyHKUMM BOABI WM MHUHEpaANbHBIX BemeCTB B KieTke. lloanepxaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHune OeaKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
He3ameHnmMble 1 3aMEHMMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (MEepBUYHASs, BTOPUYHAS, TPETUYHAS W
YeTBepTUYHAA CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonoruueckue
(GyHKIMU OCITKOB.



®epmeHThl — Ouojormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpatHas crneuuduyHoctb. KodepmenTsl. Butamunsbl.
Otnuuust GepMEeHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

YrneBoapl: MoHOcaxapuabl  (TJIOKO3a, pubo3a ©  Je30KCUprod03a),
aucaxapuibl  (caxaposa, JaKTo3a) M MoJucaxapuibsl  (Kpaxmay, TIJIMKOTEH,
1eJuTi0103a). buonorudeckue GyHKIMUN YTIE€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. [uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormdyeckue ¢yHkumu naunuaoB. CpaBHEHUE
YIIEBOAOB, OEJIKOB U JIMITHUJIOB KaK UCTOYHUKOB YHEPTHH.

Hyxnennossie kucmorel: JIHK wu PHK. Hyxkmeotuaer — MoHOMEpHI
HyKJIenHOBBIX KuCIOT. Ctpoenue u ¢ynkiuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHH.

[uronorusa — Hayka o kierke. Kiietounas teopust — npuMep B3aUMOIECHCTBHUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTOIbl U3YUYEeHHUS KICTKH.

Krnerka kak menoctHass >kuBas cuctema. OOmMe mTpU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, monekyisl JIHK kak renerudeckuit ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »ykKapuoTHYecKas U Mpokapuotudyeckas. OcoOEHHOCTH
CTpOoeHUusl TpoKapuoThdeckoil kieTku. Kierounas crenka Oaktepuii. CTpoeHHe
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYHUS PACTUTENBHOM, JKUBOTHOW U
IpUOHOMN KIIETKH.

[loBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢byukuuu. [Tnazmatuueckas memOpana, e€ cBoicTBa v pyHkiuu. [{utomnasma u eé
opraounipl. OnHomeMOpanHble opraHounbl kinetku: JIIC, ammapat [onbmxw,
mu30coMbl. [lonyaBTOHOMHBIE OpPraHoOWIbl KIETKH: MHUTOXOHAPHUH, IIJIACTUIBI.
[Ipoucxoxknenue MUTOXOHApUM W TacTua. Bunpsl mmactun. HememOpannbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KIyTUKU. OYHKIMY OPraHOUIO0B KIETKU. BriItoueHus.

SAnpo — perynstopHbiii eHTp kieTku. CTpoeHue sifpa: suepHas o00JIoUKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanum:

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

Huarpammel:  «Pacnpenenenue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxemsbl: «llepuoanueckas TaOiaUIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHune MoJIeKyIbl BoJbI», «buocunTes Oenka», «CTpoeHUuEe MOJIEKYJIIb OeIKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnorel. JJHK», «CtpoeHne mMoieKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTPOCHUE MKUBOTHOU KIETKHY,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpoeHHEe MPOKAPUOTUUYECKOU KIIETKN,
«CTpoeHue sipa KIETKN», «YTIEeBOAbD, «JIumuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHWE MJiS MPOBEACHHUS
HAOJIIOIEHU, W3MEPEHMM, SKCIEPUMEHTOB, MUKPOMpENapaThl PaCTUTENbHBIX,
KUBOTHBIX U OAKTEPUATIBHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYeCKHEe PadoOThI:

JlaGoparopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMeEpe aMUIIa3bl UK KaTalasbl).

JlaGoparopHass pabora Ne 2. «M3ydyeHue CTpoeHHS KIETOK pacTCHHIA,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOIpernapaTax M HX
OMHCAHUE».

Tema 4. ’KuzHeneaTeJJbHOCTDL KJIETKH.

OOMeH BelIeCTB, WM METa0oIH3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
TUCCUMWIISIUS (SHEPreTHYeckuii OOMEH) — JIB€ CTOpPOHBI €IMHOrO Mpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUs BELIECTB M JHEPrUM B TOHUMAHHUH
MeTabou3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOdHBINA U reTepoTpodHbd. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg a3l (oTocuHTe3a. Peakuuu
dbotocunTe3za. IpdekTuBHOCTh hoTOCHHTE3a. 3HAUeHUE (DOTOCHUHTE3A VIS KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocuHTe3. XeMOCHHTE3UpPYIoIue OakTepuu. 3HAaUeHUEe XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

OHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BBIICICHHE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUHYecKoro oOMeHa.
I'mukomu3. BpoxkeHne u ero Buabl. KucIopoaHOE OKHCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnIuTeNbHOE dbochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakniuu wmatpuyHoro cuHte3a. [eHernueckas wuHbpopmanus u JIHK.
Peanuzanust reHetudeckoil mHopmanuu B KJIeTKe. ['@HeTHYECKUM KOJ M €ro
cBorcTBa. Tpanckpunius — MmatpuuHbiii cuate3 PHK. Tpancnsanus — GuocunTtes
Oenka. OJrtanbl TpaHcisiuuu. KoaupoBanue amuHOKuciIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnetounsie ¢hopmbl xKu3HU — BUpYyChl. cTtopus otkpeiTus Bupycos (/. U.
WBanoBckuit). OcCOOEHHOCTH CTPOEHHUS M KU3HEHHOTO IHUKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, >KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMBbIE
Bupycamu. Bupyc mmmyHoneduinura denoeka (BUY) — Bo3oynurens CIIN]a.



OOpaTHast ~ TpaHCKpUIIUS, peBepTaza W  uHTerpasza.  lIpodummaktuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JICBaHHIA.

JdeMoHCcTpanum:

IToptpetsr: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupszes.

Tabmumel 1 cxembl: «Tunel muTanusy, «Metaboauzm», «MHUTOXOHIPHUSY,
«HepreTudyeckuii oOmen», «Ximopormiacty, «Potocuntes», «Ctpoenue JHK»,
«CtpoeHue u GyHKIIMOHUPOBaHHUE TeHay, «CuHTe3 Oenkay, «I e HeTHYeCKUi Koy,
«Bupycw», «bakrepuodarn», «Ctpoenune u xkxu3HeHHbIH muki Bupyca CITN]a,
0aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Y npoenne JIHK u Tpanckpurmimsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHokeHMe M1 MHIUBHUIYAJbHOE PA3BUTHE OPTAHU3MOB.

Kierounslii muki, wiv >KU3HCHHBIM LMK KiIeTku. MHTepdaza m MuTos.
[Ipormecchl, mpotekaronue B uHTepdaze. Perumkaius — peakius MaTpUYHOTO
cunte3a JI[HK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL.
JIMT1I0M THBIN AU TaIUIOUIHBIN XPOMOCOMHBIE Ha0OPBI. XpOMaTHIbI.
[{uToslorMUEeCcKMEe OCHOBBI PAa3MHOXKEHUS W  HWHIUBUIAYAJIbHOTO  pPa3BUTHS
OpPTraHU3MOB.

Henenne kietku — muto3. Ctagun mutosa. IIpoueccel, mpoucxoasme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTMYECKU CMBICT MUTO3A.

[TporpamMmmupyemasi THOEIH KJIETKHA — aIlloMNTO3.

dopMbl pa3MHOKEHUSI OPTaHU3MOB: 0ecrojoe U mosioBoe. Buasl 6ecrnoioro
Pa3MHOKEHMS: JICJICHUE HAJABOE, I[IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOKeHHE. MICKycCcTBEHHOE KIIOHMPOBAaHUE
OPraHu3MOB, €0 3HAYEHUE JJIsI CEJIEKITUU.

[TooBoe pasMHOXKEHUE, €T0 OTINYHUS OT OECITOJIOTO.

Meito3. Cragum Mmeito3a. IIporiecchl, npoucxoAsiiue Ha CTaausxX MeHo3a.
[ToBenenne xpomocom B wmeio3e. Kpoccunrosep. buonormueckuit cMbICi U
3HAYCHHE MeHo3a.

I'amerorenes — mporecc o0Opa3oBaHUs TIOJIOBBIX KJIETOK Yy JKHBOTHBIX.
[TonoBbIe XKene3bl: CEMEHHHKHM M SUYHUKHA. OOpa3oBaHHE M Pa3BUTHE ITOJOBBIX
KJIETOK — raMmeT (CIepMaTo30Hu[, SHUIEKIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcCoOEHHOCTH CTpOEHUS SMIECKIETOK M crepMaTo30uaoB. OIUIOg0TBOPEHHE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl YMOPHOHAIBHOTO PAa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisius, opraHoreHe3. [loctomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO PAa3BUTHS: TpsAMOE, HempsMmoe (JTuduHOuYHOe). BrusHue



Cpeabl Ha Pa3BUTHE OPraHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpO/JICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJINU PA3BUTHS.

JdeMoHCcTpanum:

Tabmumpel u  cxeMbl: «@DOpMBbI Pa3MHOXKEHHS OpPTraHU3MOB», «J[BoiiHOE
OIUIOJIOTBOPEHUE y LIBETKOBBIX pacTeHUiul», «BereraTuBHOE pa3MHOXKEHUE
pacreHuit», «Jlenenue kieTku Oakrepuii», «CTpoeHHE TOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knetounsrii nmukin», «Pemmukauus JHK», «Mutos»,
«Meiio3y, «IIpsiMmoe U HenmpsiMoe pa3BUTHEY, «I 'ameToreHe3 y MJIECKOMUTAIONIUX U
yelioBeKa», « OCHOBHBIE CTAJUM OHTOTCHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpOTIpEnapaThbl «CriepMaTo30U bl
MJICKOTTUTAIOIIET0», «SMIeKIeTka MieKonuTarero», «Kapuokrnues B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJeNb-aliuiuKaus «JleJeHne KIeTKW», MOJIeIb
JIHK, monens meTadazHO XpOMOCOMBI.

JlaGopaTopHblie U NpaKTHYeCKHEe PadoOThI:

JlaGoparopnass pab6ora Ne 3. «Habmromenue MuTO3a B KJIETKaX KOHUYMKA
KOpEIlKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsieqcTBeHHOCTh M1 HK3MEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3a1auu reHEeTUKU. VicTopus pa3BuTHs T€HETUKUA. POJIb IUTOJIOTUH
U OMOPHUOJIOTHMM B CTAHOBJICHMHM TCHETHKH. BKiam poccuilckux M 3apyOesKHBIX
V4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHEeTUKH (THUOPHI0IOTHICCKHM,
ATOT€HETUYECKUN, MOJICKYJISIpHO-TeHeTuYecKui). (OCHOBHBIE T'€HETHYECKHUE
noHsATHs. ['eHeTndeckas CHMBOJIMKA, UCTOJIb3yeMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBIEeHHBIE I'. MeHenem.
MonorubpuHoe CKpenMBaHue. 3aKOoH €IUHO0Opa3us THOPHUIIOB IEPBOTO
nokojieHus. IIpaBwio AOMUHHMpPOBaHUS. 3aKOH PACHICIJICHHS TMPU3HAKOB.
I'unoresa ynuctotel raMeT. [1oJIHOE M HETOJHOE IOMUHUPOBAHHUE.

JluruOpuHOe  CKpelIMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCIeTOBaHMUS
npu3HakoB.  lluToreHeTnyeckue - OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUSI.
AHanuzupymoniee ckpeluBanue. Mcnonp30Banne aHaATU3UPYIONIEr0 CKPENTUBaHUS
JUTSL OTIpEIeSICHHsI TEHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacCJIeJIOBaHUIO FeHOB. HapyleHue clemyieHus TeHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoOMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH. [ eHeTUUeCKHUEe KapThl.



I'enetuka mosia. XpoMOCOMHOE OIpEAEeHUE Moya. AyTOCOMBI U TOJIOBBIE
XpoMoOcOMBI. ['oMoraMeTHele W TreTeporameTHele opraHu3mbl. HacnenoBanue
PU3HAKOB, CLEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Pons cpenpl B HEHAclHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(PUKAIMOHHON N3MEHUMBOCTU. BapualiMoOHHBIN psii U BapuallMOHHAsi KpUBasl.
Hopma peakumn npusHaka. KonnuecTBEHHbIE M Kauye€CTBEHHbIE MPU3HAKU M HX
HOopMa peakuuu. CBoiicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, wiM TreHOTHIMYECKasi, W3MEHUYUBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTanonHas n3MeH4YnBoCTh. Kiaccudukaius MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYUHBI MyTaluii. MyTareHnbie (pakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSA0B B HacleAcTBEHHON n3MenunBocty H. Y. BaBunoga.

BHesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbl TEHETHUKH
YeJIoBeKa: TeHEAIOTUUECKHi, OJIM3HEIOBBIN, INTOT€HETUUECKHUH, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHUU. CoBpemeHHOE OnpeieJICHHE r€HOTHUNA!
NOJIHOTEHOMHOE CEKBEHHPOBAHUE, F€HOTUIIMPOBAHHE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTBenHnble 3a0oieBaHUsl 4YeJlOBEKa: TeHHbIe OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEepacroiioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M reHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JI€UCHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTH4ecKOe KOHCYJIbTUPOBaHME. 3HAUCHHUE MEIUIIMHCKON
TeHETHKH B MIPEJIOTBPAICHUH U JICUEHUU TeHEeTHUECKUX 3a00JIeBaHU YelloBeKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBusos.

Tabmuupt u  cxembl:  «MOHOrMOpHUIHOE  CKpEUIMBAaHWE U €ro
OUTOTCHETUYECKAs] OCHOBa», «3aKOH pAaCLICIUICHUS W €ro IUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpugHoe  CKpeuuBaHue,
«llutonornyeckue  OCHOBBI  AUTHOPUAHOTO  CKpelMBaHUs»,  «Meno3y,
«B3aumoneiicTBie  alIeNbHBIX T€HOB», «l'€HEeTMYECKHE KapThl pPACTEHUH,
KUBOTHBIX U YeJlOBeKa», «l'eHeThka moya», «3aKOHOMEpPHOCTH HacleJI0BaHus,
CUEIUIEHHOTO0 ¢ moioMm», «KapuoTumbl 4dYenoBeKa W KUBOTHBIX», «Buubl
U3MEHUYUBOCTHY, «MoaudukanmoHHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHAs U3MEHUYUBOCTDHY.

O6opynoBanue: MojeNu-anIuIMKauud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«HenonHoe npomuHupoBanuey, «Jlurnbpunnoe ckpeniuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jpozoduia» (HOopMma, MyTanuu
(bopMBI KPBUTLEB M OKPACKH Tema), repdapuit «I opox MmoceBHON».

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlaGoparopnast pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPHIHOTO H
IUTHOPUIHOTO CKPEIIUBAHMS Y TPO30(HIIBI HAa TOTOBBIX MUKpOTIpEnapaTax.

JlaGoparopnas padota Ne 6. «3yuenne MoaupuKarmoOHHON U3MEHYHBOCTH,
NOCTPOEHHUE BapUALIMOHHOIO psAZla U BAPUALMOHHON KPUBO.

JlaGoparopnast pa6ora Ne 7. «AHanu3 MyTanuil y apo30¢uibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[Ipaktuueckas pabora No 2. «CocTaBieHHe W aHAJIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpOLECC. 3apOXKIECHUE CEIICKUUU U JOMECTHUKALUS.
Yuyenne H. WM. BaBuioBa o0 T1eHTpaX TNPOHMCXOXKICHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl NpOUCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIe METOBI CeleKIMU. MacCoBBI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMN pPACTEHUH U KUBOTHBIX. OILIEHKa SKCTEpbepa. bBIM3KOPOACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHusA. CKpelMBaHUE YHUCTHIX JUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHIMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJUILUIOUAOB. JOCTHMXKEHHUsSI CEJIEKUMU pACTEHUH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanust pexomOuHanTHoW JIHK wu TpaHcrenHeix opranu3mMoB. Kierounas
uHxkeHepus. Kiierounsle KyabTypbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

KOJIOTUYECKHE 5 YTUYECKHUE poOJIeMBI. I'MO —  TE€HETHYECKH
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

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

Tabmumel 1 cxembl: kapra «lIeHTpBI MPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «llopoasl qoMamHuX KUBOTHBIX», «CopTa KYJbTYpPHBIX
pacreHuity, «Otnanéunas rudpuauzamnus», «PaboTe! akanemuka M. @. liBanoBay,
«Ilomummonausi»y, «OOBEKTH OHOTEXHONOTUW», «KieTouHble KyJIbTypbel U
KJIOHUpOBaHue», «KKoHCTpynpoBaHue 1 nMepeHoC reHOB, XPOMOCOM».

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



JlaGopaTopHblie U NpaKTHYeCKHEe PadOThI:

Okckypeuss «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEeJEKLIUH pacTeHUl W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, TJIEMEHHYIO bepmy,
COPTOMCTIBITATEBHBI  Y4aCTOK, B TEIUIMYHOE XO34WCTBO, JaOOpPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIJACC

Tema 1. JBoIIOIHOHHAA OHOJIOTHUS.

[IpeanochUIKM BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPHUU. DBOJIOLHOHHAS
Teopus U €€ MecTo B OMOJOTrMHU. BiusiHue HBONIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeugerensctBa dBoJONUU. [laneoHTONOrMYecKkre: MOCIEAOBATEIBHOCTD
NOSIBJICHUS] BUJOB B MaJICOHTOJOTUYECKON JIETOMUCH, TMEpPeXOoaHble (OPMBI.
buoreorpaduyeckue: cxocTBO U paznuuue GayH u (Gaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U Pa3ivuuus SMOPHOHOB pAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpononmonHas Teopuss Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHUS
napBUHU3MA. J[BWDKYIIME CHJIBI SBONIONUU BUAOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTU PECYPCOB, HEOINPENENEHHAS] W3MEHUYUBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cuntetndeckas Teopus 3Boiroruu (CTD) u e€ OCHOBHBIE MOJIOKECHHUS.

Mukposomonus. [Tonynsinus kak eIMHUIA BUIA U 3BOJIIOIUY.

JBuxkyiue cuibl ((hakToOphl) SBONIONMK BHUIIOB B Mpupoje. MyTallMOHHBIN
nporecc M KOMOWHATHMBHAsT W3MEHYMBOCTH. [lOmymnsiimOHHBIE BOJHBI U Jpeid
reHoB. M30as0us U Murpanusi.

EcrectBennsiit otObOp — HampaBisomui (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoONIEeHHOCTh OPraHU3MOB Kak pe3yibTaT dBOdIONUU. [Ipumepsr
NPUCTIOCOOJIEHUN Y OpraHu3MoB. ApoMopd03bl U UIHOATATTAIIH.

Bun wu BumooOpazoBanue. Kpurtepum Buga. OcHOBHbie  (HOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOE.

MakpooaBomonus. DopMbl  IBOJMIOIUHU:  (QUIETUYECKAst, JIUBEPreHTHa,
KOHBEPTeHTHasl, mapasuienbHas. HeobpaTuMocTh HBOIIOIUH.

[IpoucxoxaeHne OT HecleUHAIN3UPOBAaHHBIX NMpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs pagnalys.

JdeMoHCcTpanum:



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

Tabnuel u cxembl: «Pa3BuTHe opraHudeckoro Mupa Ha 3emiey, «3apoIbIIu
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTO0OOpa3ne COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHBOTHbIX»,  «llomymsmuu»,  «MyTamonHas
U3MEHUYUBOCTHY», «ApomMopdossr», «Hamoamanranum», «OOmas aereHepanus»,
«/IBmxkymue cwisl 3Bomonun», «Kapra-cxema Mapmpyrta nyTtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPACKH,
HaOOp IJIOIOB M ceMsH, Koyuiekuus «[Ipumepbl 3alIMTHBIX MPUCTOCOOJICHHUN Yy
KUBOTHBIX», MojeNb «OCHOBHBIE HAIpaBJICHHUS 3BOJIOLUNY», 00BEMHAS MOJIETh
«CTpoeHHE TOJOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuleKuus «DOpMBI COXPAHHOCTH
UCKOIMAEMBIX JKMBOTHBIX M pacTeHWi», wmonenp ammiukanua «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSATYIIKA», MUKporpemnapaT «/Ipo3oduna» (HopMma, myTanuu GOpMbI KPBUILEB U
OKpAaCKH TeJa).

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

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

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TIPEACTABICHUS O 3apOKICHUU KU3HU. HayuyHble TrUMoTe3sl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIIOIMSI. AOUOTEHHBIM CUHTE3 OpPraHUYECKHMX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BONIIOIMU. HavanbHble dTarbl
ouonoruueckoi sposroruu. ['mnoreza PHK-mupa. ®opmupoBanne MemMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKH. llepBbie KIETKM W KX HBOJIIOLMUS.
@opMHPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

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

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

KaitHo3olickass »3pa u €€ mNepuolbl: MaJCOr€HOBBIM, HEOTEHOBBIM,
AHTPOIIOr€HOBBIN.



XapaKTepUCTUKA KIMMAaTa U TeOJIOTMYECKUX MpoleccoB. OCHOBHBIE JTAIlbI
HBOJIIOIIUU PACTUTENIBHOIO M JKMBOTHOTO MHUpa. Apomopdo3bl y pacTeHHl u
XKUBOTHBIX. [losIBJIEHME, paclBET U BEIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

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

DBOJIOIMS YeIOBEeKa. AHTPOIOJIOTUs Kak Hayka. Pa3Butue npeacTaBieHui o
IPOUCXOXKACHUU YeJIOBeKa. MeTonbl H3ydeHHus aHTpororeHeza. (Cxoactsa u
pa3inuus 4eJoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHUE YETTOBEKA.

JIBrxxyniue CUJIBI (paxTops) aHTPONIOT€HE3A. HacnenctBennas
U3MEHYMBOCTh M  €CTEeCTBEHHbIH o0TOOp. OOmecTBeHHBIH o00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPYAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUA U BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbiii, YemoBek mnpsaMoxomdmmi, YenoBek HeaHAEPTAIbCKUN, YenoBek
pasymHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMs CYIECTBOBaHHUSA, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

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

JdeMoHCcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactrep, A. . Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuuel u cxemsl: «Bo3HukHoBeHHEe COJIHEUHOUM cucTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PacturenpHas kieTka», <« KuUBOTHas  KiIeTKay,
«IIpokapuotnueckas kieTtka», «COBpEeMEHHas CHCTEMa OpPraHUYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHS 4YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eNloBeKay», «/lpeBHeilmme monm», «peBHue mronn», «llepBbie
COBPEMEHHBIE IO, «HeT0BEYECKUE PACHD).

O6opynoBanue:  mymsiku — «lIpoucxoxxaenue  yenmoBeka»  (OIOCTEHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTanblla, KPOMAHbOHLA), CJIENKH HWIIU
N300paKEeHUsT KaMEHHBIX OpYAHM MepBOOBITHOrO uYejgoBeKa (KaMHH-YOMIEPHI,
pyOumna, ckpebna), TeoxpoHojornueckas Tabnuna, KoJjulekuus «Dopmbl
COXPaHHOCTU MCKONAEMBbIX )KMBOTHBIX U PACTCHHIN.

JlaGopaTopHblie U NpaKTHYeCKHEe PadoOThI:

[Ipaktuueckas padora Ne 1. «M3yyeHue mckomaeMblXx OCTaTKOB PACTEHHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



OKCcKypcusi «IBOJIOUS OPraHUYECKOro MHupa Ha 3emje» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeqYECKUN My3eit).

Tema 3. Opranu3mMbl U OKpYysKalolas cpeaa.

DKOJIOTUS KaK HayKa. 3ajayd U pa3feibl SKOJIOTUU. MeTobl 3KOJIOTrHYECKHX
UCCIIEN0BAaHNUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIlIHAs, TOYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonorunyeckue (¢aktopel. Kinaccuduxamuss 5KoIOTHYECKUX (PAKTOPOB:
abnotnyeckue, OWMOTHYECKHE U aHTPOINOTreHHbe. JIeHCTBHE HKOIOTMYECKUX
(GaKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnennst  OpraHu3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonornueckre puTMsl.

buotnueckue (haxTopHI. Bungsr OMOTHYECKUX B3aNMO/IENCTBUH:
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HelTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAapAaKTEPUCTUKH momyJisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTh, CMEPTHOCTh, NPHUPOCT,
murpanus. J{lnHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsaius.

JdeMoHCcTpanum:

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

Tabmuuel u cxembl: kapra «[Ipupognsie 30Hb1 3emumy», «Cpenbl oOUTaHUS
opraHu3mMoBy», «®oronepuoauzm», «llonmymamum», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH NOMYJISAIUU HHDY30puu-Tyenbkny, «[lumiessie memnmy.

JlaGopaTopHblie U NpaKTHYeCKHEe PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosioruueckre 0COOEHHOCTH PAaCTEHUN U3
pPa3HbIX MECT OOUTAHHUS.

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

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

Tema 4. CooOmecTBa ¥ 3K0JI0rMYECKHE CUCTEMBbI.

CooOmectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIlEHO3a: BHUAOBaS,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBs3M B
OuoIEeHo3e.

Okonoruyeckue cucrembl (3Kocuctembl). [lonsitTue 00 »sKocucTeMe W
ouoreonieHoze. @OYHKIIMOHAIbHbIE KOMIIOHEHTHl 3KOCUCTEMBI: TMPOAYLIECHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHH JKOCUCTEMBI. [luileBble IeMu W CETH.
OcHOBHBIE TOKa3aTedu »SKOCHUCTEMBbI: Omomacca, MPOAYKIUS. IKOJIOTHYECKHE
NUPAMHUIBL:  TPOAYKIUU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYUBOCTH, CAMOpETyJisilius, pa3BuTre. CyKIeccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPOIIOT€HHBIE  DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u Xx034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycrTounBocTd dKocucteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdeprl. XKuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
r100aIbHOM 3KocHucTeMbl. J[MHaMuueckoe paBHOBecHE W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOre0XMMHYECKUE IUKIIbI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAbHOCTh OMocdepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiin. AHTpOTIOreHHbIe U3MEHEHMsI B Orocdepe.
['o6anbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocyiecTBoBaHHe IPUPOJIBI U YeJI0BEYECTRA. Coxpanenue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA PAIMOHATIHLHOTO
VIOpaBJICHUsS TPUPOIHBIMU pecypcaMu U UX HUCIHoNb30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpanum:

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

Tabmuuel u cxembl: «[lumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutanusy, «IKoJoruyeckas MHPAMUTIAY,
«buocdepa u dyenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « DKOCHUCTEMa
XBoMHOrO  Jeca», «buonenos Bomoéma», «Arponeno3», «lIpumepHbie
aHTPONIOTEHHbIE  BO3JCWCTBUS Ha mOpupoay», «BakHelime HUCTOUYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHelIias cocTaBistonas
ouochepry, «PakTopsl Aerpaganuu mnouBy», «llapHukoBsiil 3¢dexT», «DakTopsl
pPaIuoOaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OOmas crTpykrypa Ouochepsi»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBII dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azoTa B IpUpoIie».

O6opynoBanue: Mojenb-anuinkanusg «TunudHble OUOIEHO3bI», TepOapwuii
«PacTtutenbHble co00IIeCTBaY, KoJUIeKuu «buoiienosy, «Bpenurenu BaxKHEUIINX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapud W KOJJIEKIIMM pacTeHUH U
KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJIOTHYECKHMM TIpYINaM OJHOTO BH/IA,



Kpacnas kuura Poccuiickoii ®deneparuu, H300pakKeHHs OXpaHIEMBIX BHJIOB
pPacTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI  I10
bBMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIETI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycraHaBIMBaIOTCS TpeOOBaHUA K pe3ysibTaTaM
OCBOCHHS  OOy4YarOIIMMHCS MpOrpaMM  CpeaHero oOlmero oOpa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS mMpeameTa «buomorusy»
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOITUMHUC POCCHUCKOMN
IPKIAHCKON MJICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEJACIICHUIO, HaJlWyue MOTHUBAIlMM K  OOydYeHHMIO  OHOJIOTHH,
IieJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOCXKIACHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W MCTOPUYECKUX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAMH, TPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TITAHBI.

JlngHOCTHBIE pe3yNbTaThl OCBOSHUs MpeameTa «buoyorus» AOCTHTarTCs B
€IUHCTBE YYEOHOM M BOCHHUTATEIHHOM JESITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLIMOKYJIbTYPHBIMHU, HCTOPUUECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUS W CHOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHHUsS, CAaMOBOCIUTAaHUS U
CaMOpa3BUTHS, pPa3BUTUS BHYTPEHHEW TO3UIMHM JIMYHOCTH, MAaTPUOTU3MA,
YBaKCHHS K 3aKOHY W MPABOIOPSAIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJICHHIO,
B3aMMHOI'O YBa)KCHHS, OEPEKHOIO0 OTHOIIEHUS K KYyJIbTYPHOMY HACJICAUI0 U
TpaauIlMsIM MHOTOHAIMOHAIbHOTO Hapoaa Poccuiickoit dexneparuu, npupojae u
OKpY>Karolei cpee.

JlugHOCTHBIE peE3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIITUXCSl PYKOBOJCTBOBAThLCS
chopMUpPOBAaHHOW BHYTPEHHEHW IMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSM POCCHUUCKOTO OOIlecTBa, pacHIMpeHUe >KU3HEHHOTO
OTBITa W OTBITA JEATECIBHOCTH B IPOIECCE PeaM3allui OCHOBHBIX HANpaBICHUN
BOCITUTATEIbHOM IEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:k1aHCKOT0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMH 00YJaIOIIerocss Kak akTUBHOTO U

OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W IMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMU HIEHHOCTSIMU U
COIIMAIbHBIM TIOJIOKEHHUEM;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

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

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACHEAUIO U MAMSATHUKAM IPUPOJBI,
NOCTHXKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BUTHE OWOJOTHUH, TMOHUMAHUS 3HA4YeHHs OHWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIIECTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW pOCCUICKOI0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHPYSACHh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

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

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHHUIA;



NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUS KUBOW NPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbSI U
3MOIMOHAJIBHOIO 0JIAarONmOJIyYHs:

NOHMMAaHWEe U peanu3anus 370poBOoro u 0Oe3omacHoro oOpasa >KU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peEryspHas Quznyeckas
aKTUBHOCTB), O€pekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHMS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHMMAHHUE I1IEHHOCTU TMpPaBWI HWHAUMBUAYAJBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/IEHUS B CUTYAIUAX, YIPOKAIOIIKUX 3JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUN U HENPUATHS BPEAHBIX NMPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOr0 BOCIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

MHTEpEC K pa3nyHbiM cepaM NpopecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccun U Pearu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 M CaMOOOpa30BaHHUIO Ha
IPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOE OTHOIICHHE K NPUPOJE€ KaK HCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIEeCTBOBAHHUS;

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

OCO3HAaHHE TJI00aJIBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M MmyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh IMpUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TpPU pEHIeHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOJIONIONIb30BaHUEM  (COOJIIOJIEHHEe  TpaBWJI  TOBEIEHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENpUsTHEe JEHCTBUN, TMNPUHOCALUIUX Bpel  OKpYKarolleH
NPUPOJHON cpefie, YMEHHE NPOrHO3UPOBATH HEOJIArONMPHUSITHBIE JKOJOTHYECKHE
NOCIIEJICTBUS MIPEANPUHUMAEMBIX IEUCTBUN U IPEIOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO DKOJIOTMUECKOT0 MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIBHOU
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN NEATEIbHOCTH IKOJIOTHUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl Kak CpeacTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM Kak HayKH, OCO3HaHus e€ poju B
(GbOopMHpPOBAaHUY PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npescTaBleHuss 00 OKpYXKalolleM MHpEe Kak O €AMHCTBE IMPHUPOIbI, YeTOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodiiem
COXpaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsl COBPEMEHHOM HHUBWIM3AINU:
oOecrieyeHus: HOBOT'O YpPOBHS PAa3BUTHA MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh  pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II100aJbHBIX IKOJIOTMYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OMOJOTUYECKUX 3HAHUM B IENIX
MOBBILIEHUSI OOIIeH KyJNbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydaromuxcs, GopMUpyeMoil
P U3y4EeHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHUS, HUCIIOJNIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [Js aHaiu3a u
OOBSICHEHUS SIBICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HU3MEHEHHH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aK/IIOUEHHMs] Ha OCHOBE HAy4YHBIX (DaKTOB H
MUMEIOIIUXCS JaHHBIX C 1IEJIbI0 MOJYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO MCIIOIb30BaTh OMOJOTUYECKUE 3HAHUSA IS
penIeHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYAILIUIX;

OCO3HAHHME IEHHOCTH HAYYHOM IeATETBbHOCTH, TOTOBHOCTH OCYILIECTBIIATH
POEKTHYIO U UCCIEA0BATENbCKYIO ACSTENIbHOCTh HHANBUYAIBHO U B TPYIIIIE;



T'OTOBHOCTD )41 CITOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/IIO 141
CaMOO6paSOBaHI/IIO, K aKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH 10 OMOJIOTHHM B
COOTBCTCTBHHU C ) KU3HCHHBIMU l'IOTp€6HOCT}IMI/I.

METAIIPEJMETHBIE PE3YJIBTATbHI

MertanpenMeTHble pe3yibTaThl OCBOSHUS ydeOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YUMbIe 711 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa W chenuduKy METOJI0OB IIO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPTHs, SBJICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HaAOJIOJICHHe, U3MEpeHHe, OKCHEPUMEHT U JIPYTHXx),
yHUBEpCalibHbIe y4eOHBIC JeHcTBHsS (ITO3HABaTeIbHBIE, KOMMYHUKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIMHU OO0y4aloluXcsi, CIOCOOHOCTD
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHMS W  yHUBEpPCAJIbHBbIE y4YeOHBbIE JICHUCTBUA B
MO3HABATEJILHON U COLIMATIbHOU MPAKTHUKE.

MeranpeaMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbLHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTH W aKTyallM3UpPOBaTh  MpoOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOIO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCUpUKAIIUKA, 0000IEHNS ), paCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3M C APYTUMH TOHATUSIMH );

ONpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

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

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

PUMEHSITh CXEMHO-MOJICIbHEIC cpencTBa TUTS MIPEICTaBICHUS
CYILIECTBEHHBIX CBSI3€Hl M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaKke  MPOTUBOPEYMH  pa3sHOTrO  poJa,  BBIIBJIECHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIIHXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

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

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  PeabHOIO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeN0BATEIbCKUE IeHCTBYS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U ITPOCKTHOH JIeSITEIIBHOCTH,
HaBBIKAMHU  paspenieHuss MpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TIPUMEHEHUO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIB30BaTh Pa3JIUYHbIE BUJbI JEATCIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HAHUS, €r0 HMHTEPNpEeTalNH, MNPeoOpa30BaHUI0 W TPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJI€ TIPH CO3aHUN YICOHBIX U COITMATIbHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

BBISIBJIATh TMPUYMHHO-CIICJACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ peIIeHMs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a]1aBaTh apaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATh IIOJYUYCHHBIE B XOJE€ pEUIeHUs 3aJa4ud Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATH 1IeJICHAMPABICHHBIN TOUCK IEPEeHOca CPEJICTB U CHOCO00B
NercTBHS B TPOGECCUOHATIBHYIO CPEIy;

yMETh TMEPEHOCUTh 3HAHUS B TO3HABATEIBLHYIO M MPAKTHUYECKYH O00JIaCTH
JKU3HEIEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

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

3) pa6oTa ¢ undopmaumeii:

OPUEHTHPOBATHLCS B PA3TUYHBIX HCTOUYHUKAX UH(POPMAIUHU (TEKCTE yu4eOHOTO
nocoOusi, HAayYHO-TIOMYJSPHOW JIMTEpaTtype, OHOJOTHUUECKUX CIIOBApsAX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHETE), aHaIW3UpOBaTh



MHPOPMAIUIO Pa3TUIHBIX BUAOB M (HOPM TPEICTABICHUS, KPUTUISCKU OICHUBATH
e€ TOCTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

bopMyITHUpOBaTh 3alpPOChl U MPUMEHATh PA3INYHBIE METOIBI NIPHU MOHWCKE H
otbope Ouonornueckoit MHGOpMAIIUU, HEOOXOIUMOM JJIsl BBITIOJIHEHUST yYEOHBIX
3aad;

nproOpeTaTh OMBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BaHUS PA3TUIHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITETFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (OpMY  TpEACTaBICHUS
ouosorndeckoit nHGopmMaru (Cxemsbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpEACTBa MpU padore ¢
Owonormueckoil WHpOpMaIMed: MPUMEHATh XHMHUYECKHe, (QU3UYecKne WU
MaTeMaTUYeCKUEe 3HAKW W CUMBOJBI, (HOpMyIbl, ab0peBHaTypy, HOMEHKIATYDY,
UCTIOIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIAJIETh  HABBIKAMH  pACIO3HABAaHWS HW  3alIUTHl  HH()OpMAIHH,
MHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JAeHCTBUSMM:

1) o6menme:

OCYIIECTBIATH KOMMYHHUKAIIUH BO BCeX c(hepax KU3HU, aKTUBHO Yy4acTBOBATh
B JIMAJIOTe WM JUCKYCCHUHU TIO CYIIECTBY OOCYXITaeMOW TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIBHO BBHIMOJHEHHS MpeiaraeMoi
3aJ]a4M, YIUTHIBaTh MHTEPECHI U COTIACOBAHHOCTH IMO3UIIUN IPYTUX yYaCTHHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOAlbHBIE CpEACTBa OOIICHHsS, TOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MJIUKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJICHCTBHS, TTIOHUMATh
HaMepEeHUs IPYTHUX JIIOJIeH, MPOSBISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyIHPOBATH CBOU BO3PAKEHUS;

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

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M MHIWBUIYATHHOU
paboTHI MPHU pelIeHUH OMOJIOTUIECKON Mpo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIOBLIX ()OPM B3aMMOCHCTBYS MPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKy W METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHa KOJUICKTHBA,



OPUHUMATh 1€ COBMECTHOW  JESATEIbHOCTH, OpPraHU30BbIBATH |
KOOPJUHUPOBATH JNEUCTBUS MO €€ IOCTHUKEHUIO: COCTaBISATh IUJIAaH JCHCTBUM,
pacupenensiaTh poiu ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAAaTh pe3ylIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETrO BKJIAJa M KaXJIOro yYaCTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE€ TMPOEKTHI, OLIEHUBATh WJEW C TO3ULIUU HOBHU3HBI,
OPUTHUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE IOBEJEHUE B Pa3IUUYHBIX
CUTYalUIX, TPOSABIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

OByajieHre YHUBEPCAIBLHBIMH PeryJSTUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

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

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

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENbHOCTh, BBIABIATH
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1auu B 00pa3oBaTeIbHOMN
JESITENHbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATENILHO  COCTABJISITh IUJIaH pEIIeHHs M[po0ieMbl C  y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOUYTEHUH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO HIUPOKOW HJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTb KOPPEKTUBBI B JIESTEILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJa/JIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcud Kak  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pPe3yJIbTaTOB U
OCHOBaHM, MCIOJIB30BaTh MPUEMBI pedIeKCUU NIl OLIEHKH CUTYyallluH, BbIOOpa
BEPHOTO pelIeHUS;

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



OPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

3) npuHsiTue cedsi M APyrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TpH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

INPEJMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaThl ocBoeHHs Tporpammbl COO mo Ouonoruu Ha
06a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHUIO, MHTEPIIPETAIINHU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JACSITEIBHOCTH IO MOJTYYSHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUW B PA3IMUYHBIX yYEOHBIX CHUTyalUsX, a TAKKe B pealbHBIX
’KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpenmerHbie
PE3yNbTATHI IPEICTABICHBI TI0 T0J1aM 00yYEHUS.

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

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTUU B CHCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTEeCTBEHHO-
HAyYHOM KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa ISl pelICHUs dKU3HEHHBIX 3a/a4;

YMEHHUE paCKphIBATh COJIepKaHUE OMOJIOTHYECKUX TEPMHUHOB U TOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MpeBpallleHUe
HHEPTUH), TOMEOCTa3 (caMOperyJsius), YpOBHEBasi OpraHU3alis >KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHHE (PENPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

YyMEHHE u3JaraTh OHOJIOTMYECKHEe Teopuu (KIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIOTMa MOJIEKYJIsApHOW Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 IeHTpax MHOT0OOpasus U
IPOUCXOXKIEHUST KyIbTypHBIX pactenuid H. M. BaBunosa), onpenenstbs TpaHUIIb]
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIIaJIETh METOJJAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONKMCAHHUE >KUBBIX CHUCTEM, IPOILIECCOB W SBJICHUM, OpraHu3anusi U MpOBEICHUE
OMOJIOTUYECKOTO  OKCIEpUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSCHEHHE IMOTYYSHHBIX



pe3yabTaTOB, UCIOJIB30BAaHHBIX HAYYHBIX TIOHSATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH IOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBCHHbBIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH
IpOIECCOB: OOMEHa BEIECTB M TPEBpAICHHUS SHEPTUU B KIETKE, (POTOCHHTE3a,
TUIACTUYECKOTO M JHEPreTUYeCKOoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meko3a,
OIJIOJIOTBOPCHHSI, PA3MHOXKEHHS, WHIUBUAYATBHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTh MOJNyUYEHHBbIC 3HAHUS I OOBSICHEHUS OWOIIOTHYCCKUX
IPOIIECCOB M SIBJIICHUH, JUIsI MIPUHSITHS MPAKTUYECKUX PEHICHWH B MOBCEIHEBHOMN
KU3HU C [eIbl0 o0ecredeHuss Oe30MacHOCTH CBOETO 3JI0POBbS W 3I0POBBS
OKPY’KaOIIUX JIFOJIeH, COOIIOICHUS] HOPM IPaMOTHOTO TIOBEJICHUSI B OKPY KaOIIeH
NPUPOJTHON Cpejie, NMOHUMaHWEe HEOOXOJUMOCTH WCIOIB30BAHUS JTOCTIKEHUHN
COBpEMEHHOW  OHOJNOTMM W OWOTEXHOJOTWA IS PalMOHAIBHOTO
PUPOJIOTIOIH30BAHHS,

YMEHHE peliaTh OJJIEMEHTAapHbIE TeHETHYEeCKHEe 3aJadyd Ha MOHO- W
IUTUOPUHOE CKPEIIMBaHUE, CIEIUICHHOE HaCJIeIOBaHUE, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIWBaHUs ISl TPECKa3aHus HAcleAOBaHUsS MPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBITONHATH J1A0OpaTOPHBIE W MPAKTHYECKHe pPabOTHI, COOII0IAThH
npaBuia mpu pabore ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO CONEP)KaHWs, BKIFOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUS W3
pa3IMYHBIX UCTOYHUKOB (CpeICTBA MAacCOBOW MH(MOPMAaIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHasbl), STHUYECKHE aCMEeKThl COBPEMEHHBIX HCCICIOBAaHWA B OWOJIOTHH,
MEIHIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/]aBaTh COOCTBEHHbIC TIMCHMEHHBIE U YCTHBIE COOOIIEHUS,
0000mIast OMONIOTHYECKY0 HH()OPMAIMIO W3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[TpenmeTHBIE pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buomorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTHUH B CHCTEME HAYIHOTO
3HaHWS E€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOW E€CTECTBCHHO-
HayYHOW KapTHHBI MHUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIA/E POCCUHUCKHX W
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HESHHBIX 3a/1a4;

YMEHHE pAacKphIBaTh COJEp)KaHWE OWOJIOTHUECKUX TEPMHHOB W TIOHSTHMA:
BUJI, TIOMYJISAINS, TeHOMOH/I, SBOJFOIHS, JABIKYIINE CHIIBI ((haKTOpHhI) IBOIIOINH,
IPUCIIOCOOJIGHHOCTh OPraHW3MOB, BHI000pa30BaHHE, JKOJOTHUYECKHE (DAKTOPHI,



HKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBHI, PEAYLUEHThl, LEeNu MUTaHus,
HKOJIOTHYEcKasi mupamMuaa, OUoreoleHos, onocdepa;

YyMEHHE Hu3IaraTh OWOJOTHYECKHE TEOpUuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS DHBOJIIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoncrea K. M. bapa, depenoBanusi riaBHBIX HampaBiIeHUH U
nyteit oo A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepnanuckoro),
OTIPEIENISTh TPAaHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOICHHE U
ONMCAHHUE >KUBBIX CHUCTEM, IPOILIECCOB W SBJICHUM, OpraHu3aiusi U MpOBEJCHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJYy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSCHEHHE IMOITYYSHHBIX
PE3YNIbTATOB, MCIIOJIb30BAaHHBIX HAyYHBIX MOHITHH, TEOpU W 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAaHUH TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIETATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALHA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B U HDKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI, IEpeHoca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOINOTCHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMUYECKHX
ITUKJIOB B Onocdepe;

YMEHHUE MPUMEHSATH MOJyYEHHbIE 3HAHMS ISl OOBSACHEHHS] OMOJOTUYECKHUX
NPOLECCOB U SBJICHUM, JUIsI PUHATUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecrieyeHus: 0e30MacHOCTH CBOEro 3J0POBBS W 3II0POBbS
OKpPYXAIOIIUX JI0eH, COOM0IEHNs HOPM IPaMOTHOT'O TIOBEICHHS B OKpYKarolei
NPUPOJHON cpelle, MOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JTOCTHKEHUMN
COBPEMEHHON OMOJIOTUH JIJIS1 PAIIMOHATILHOTO MIPUPOAOIIONH30BAHNUS;

YMEHHUE peniaTh dJeMEHTapHble OMOJOTUYECKHE 3a/1aud, COCTaBISATh CXEMBbI
NEpPEeHOca BEIECTB U YHEPTUU B IKOCUCTEMAX (1IN MUTAHMS);

YMEHHUE BBIMOIHATH JIA0OpaTOpHBIE M MpaKTUYECKHe paboThl, COOIIOIAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHGOPMAIHIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIONIIYI0 TICEBJOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(pOpMaLUU, HAYIHO-TIOMYJISPHBIC
MaTepHualbl),  paccMaTpuBaTh  TJIOOQJIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03[]aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast OMONOTUYECKYI0 MHPOPMAILIUIO U3 HECKOIBKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Kontpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 b 2 0.5
HOTOTILT Xak Hayka https://m.edsoo.ru/7f41c292
2 JKuBbI€ CUCTEMBI U X OpraHu3anus 1 bubmmorexa OK
p . https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB U CTPOEHUE KIIETKH 8 1 bubmmorexa HOK
p https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 K 6
MSHEACATCIRROCTD IIICTHH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHne U MHANBUIYaTbHOE PAa3BUTHE 5 | bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U N3MEHYUBOCTD 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4




11 KVIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IlpakTuyeckue
NpPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1
! JBOMOLHOHKs GHONOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 9 0.5 bubmmoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpy>Karomias cpeia 5 1 bubmorexa [OK
P pyaioma cpea https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 CooO0riecTBa 1 9KOJIOTHUECKHAE CUCTEMBI 9 https://m.odsoo.rw/ 764 1ccT4
bubmuorexa [JOK
P 2
> C3CPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue /Iloxa
pen. [laceunuka B.B., Akunoneproe obmectBo «M31aTeabcTBo
«IIpocBemenue»

* buosnorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue /Tlon pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «3narenscTBo

((HpOCBCH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
VYueouuk "buomorusa 10 kmacc"

VYueOnuk "buonorus 11 kimacc"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://uchi.ru/login_light

http://school-collection.edu.ru/

https://school39.eljur.ru/

http://fipi.ru/content/otkrytyy-bank-zadaniy-oge
https://learningapps.org/index.php?page=3 s= category=8
https://4ege.ru/trening-biologiya/
https://studfile.net/preview/7352431/page:12/

http://znaew.ru/index.php/pourochnoe-planirovanie/pourochnye-plany-po-



khimii
https://neznaika.info/

https://foxford.ru/dashboard
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