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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonorus» cocraBwin: KoHuUenryaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COJEpKaHMsl, pEe3yJbTaTOB OOyYEeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIIMX LIENAX U
MPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuguke O6MOJIOTUH, €€ 3HAUEHUH B MO3HAHUU KMUBOUM MPUPOJBI U 00ECIICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOro obimiecTtBa. CorjiiacHO Ha3BaHHBIM TOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu O0Oy4YeHUusl, BOCIHUTAHHUS U PA3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiaM U Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYECHHsI YUeOHOTro mMarepuasna ¢ y4€Tom
MEXMIPEIMETHBIX ¥ BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKH 00pa30BaTEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmMe mo OWONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/YUeOHBIX JEUCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 ximaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMHU, Ojarojapss 4emy B Hei
NPOCMATpPUBAETCS HANpPABICHHOCTh HA pPa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIMN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUN O 3J0POBOM
oOpa3e XKU3HM U OEpeKHBIM OTHOIIEHHEM K OKpY)KAloIIeH NpUpPOAHON cpene.
[TosTomMy Hapsifly ¢ M3yd4eHHEM OOIEOMOIOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIECCOB B MPOrpaMMe MO OMOJIOrMM YJEI€HO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM KU3HU JJIA PEIICHUs] MPUKJIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIeBaHUN 4YeIOBEKa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpYXKAIOIIEH MNPUPOJHON cpele, aHanusa
BIIMSHUS XO3SMCTBEHHON MESTEIbHOCTH YEJIOBEKAa Ha COCTOSHHE MPHUPOIAHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. Y CUJIEHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
y4eOHOTr0 mpeamera «bHoorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS
YCJIOBUH JJIS pEUICHUs OJHOM M3 aKTyaJbHbBIX 3a]a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpazoBaHus, KOTopas mpeamnosaraer (GOpMUpPOBAaHUE Yy  OOYy4YarOIIUXCS



CHOCOOHOCTH aJanTUpPOBaThC K HM3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa oOecrneunBaeT (QopMUpOBaHUE y OOY4YAIOIIMXCA MNPEACTABICHUH O
HAay4YHOM KapTHMHE MHUpA, pacliupseT U 000OUIaeT 3HAHUSA O KUBOM MIpupone, €&
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOAbL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOr0 MBIIIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOU MPHUPOAE
U YeJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o0pa3oBaHMs,  COLMANIM3ALUU
oOydaromuxcs. M3ydenne 6uonoruu oOecrneynBaeT ycJIOBHUS Il (OPMUPOBAHUS
UHTEJJICKTYalbHbIX, ~KOMMYHUKAIIMOHHBIX W HMH(MOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJBTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMUA U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXEHUA O MpeJAHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» cocTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouosoruu.

OT10o0p conepxanus yueObHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3ULHUH KyJIbTypocOOOpa3HOTO MOJIXOAa, B COOTBETCTBUM C
KOTOPBIM 0Oyuaromuecs AODKHBI OCBOUTH 3HAHUS M yMEHHUS, 3HAUUMBbIE IUIs
(GopmMupoBaHusl 00ILIEH KyJIbTYypbl, ONPEACIAIONME aJeKBAaTHOE IIOBEICHHE
YeJloBeKa B OKpY’Kaolllel NPUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEPIKAHUSA, KOTOPhIE CIyKaT OCHOBOM il (pOPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3alHUH
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHe cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMHM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yuyeOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAy4yHOTo To3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHum3M Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIIOLMS KUBOM MPUPOIB», « IKOCUCTEMBI U MTPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliy JKUBBIX CHCTEM pAa3HONO paHra M MNPUOOPETEHHE YMEHMI



WCIIOIB30BaTh ATU 3HAHUS JUIsl TPAMOTHBIX JEWCTBHUH B OTHOILIEHUH OOBEKTOB
KUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHUE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPHUSX,
YUYECHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBWIAX, CIYKAIIUX OCHOBOU
st (OpMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJ[aX HAy4YHOT'0 MO3HAHMsI, CTPOCHUH, MHOTOOOPa3ud U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 ypOBHSI OpraHW3alluH, BBIJAIOIIUXCS OTKPHITUSAX U COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISJIOB, WJACH U TOAXOJOB K HU3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTAQHOBJICHHE Y OOydJarommxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KWBOW MPHUPOJIBl HAa OCHOBAHMHM 3HAHUM M OIbBITA, IOJTYYEHHBIX TIPH
U3y4eHUU OUOJIOTHH;

dbopmupoBaHue y oOy4arOmMUXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHUH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOMIOACHUS AITHIECKUX
HOPM IIpH MPOBEJCHUU OMOJOTUYECKUX UCCIIET0OBAHMIA;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIIECHUS YpPOBHS
HKOJIOTHYECKOUN KYJIbTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUM B IMTOBCETHEBHOMN KU3HU IS
OLICHKH ITOCIICICTBUM CBOEH JIEATEIBHOCTH 110 OTHOIIEHUIO K OKPY>KaKOUIEH Cpeie,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHHE M COOJIIOJICHHE Mep MPOGUIAKTHKH
3a00JIeBaHU.

B cucreme cpennero oOmiero obOpaszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBISETCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
COCTaB MpeaMeTHOU o0actu «EcTecTBeHHO-HAYYHBIE PEIMETHIY.

Jlist u3ydenus OUooruu Ha 6a30BOM YPOBHE CPETHETO O0IIero 00pa3oBaHus
orBogutcs 68 yacos: B 10 kmacce — 34 gaca (1 wac B Hegenio), B 11 kmacce — 34
yaca (1 yac B Hezielno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobpl TO3HAHUS KUBOUM TIPUPOJIBI (HAOI0IEHUE, SKCIIEPUMEHT, OMMCaHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMS.

’Kusbie cuctembl (OMOCHUCTEMBI) KaK MpeaMeET u3ydeHus ouonoruu. Otauuue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEepHBIH.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmoenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOJIJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUUHAA CTPYKTypa). XUMHUYECKHE CBocTBa OenkoB. buonoruueckue
byHKITUN OEIKOB.

depmeHTHl — Ounosiormyeckme Katamm3atopel. CTpoeHume (pepmeHTa:
aKTUBHBIN 1LEHTp, cyOcTpaTHas cneunudpuyHoctb. KodepmenTtsl. BurtamuHsl.
Otnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubdo3a ©  Je30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIMH YIIIEBOJIOB.

Jlunupel:  Tpurnunepuasl, Qocdomunuasl, crepouAbl. 'HaApOPUIBHO-
ruapodoOHble  cBoWcTBa. buonormdeckne ¢GyHkuup JunuaoB. CpaBHEHUE
yIJ€BO/OB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpHI
HyKJIeMHOBBIX KucIOT. Ctpoenue u pynkiuu JHK. Ctpoenue n gpynknuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[uronorusa — Hayka o kierke. Kiietounast Teopust — npuMep B3aMMOEUCTBUA
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBast cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHast memOpana, moisiekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
rpUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, INIMKOKAIHMKC, MX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TuiacTua. Bunbr mmactun. HememOpanHble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKiTtoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JodYKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBanu, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabauupr u cxemsl: «llepuonuyeckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuHTe3 Oenkay, «CTpoeHne MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKNW», «CTpOEHHE MNPOKAPHUOTUYECKON KIETKNY,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIuIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEpPEeHUM, HKCIEPUMEHTOB, MUKpOINpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Jlabopatopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnasi pabora Ne 2. «M3ydeHue CTpoeHHS KIETOK pACTCHHM,
KUBOTHBIX M OaKTepuil MOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUxX
OTHCaHUE.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIu3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIIUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
Metabonu3Ma. Poib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOHBIN U rereporpodHbiii. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TeMmHoOBas (da3el ¢doTocuHTe3a. Peaknun
doTocunTe3a. IhPekTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emsie. Biusinue yciaoBuii cpenbl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIICHHS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAUeHWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUHYecKoro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBanue. OdDexTuBHOCTH
SHEPTreTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus renernyecko uWH(pOpMAIMM B KIETKe. ['@HETHMUECKUW KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢popMmbl ku3HN — BUpychl. Uctopust oTkpsitust Bupycos (. .
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/]a.
OOpaTtHast ~ TpaHcKpunius, peBepTaza W uHTerpasa. llpodunaktuka
pacpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.



Tabmunpel u cxembl: «Tunel nmutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CTtpoeHue u QyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuUeCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permnukarus JJTHK».

Oo6opynoBanue: monaenu-anmunkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKN», MoJelb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii muki, wiv >KU3HEHHBIM LUK kieTku. WHTepdaza u MuTos.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukamus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uToslOrMUEeCKMEe OCHOBBI PA3MHOXEHHUS W  MHAMBUAYAIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenne kietku — muto3. Cragum mutosa. [Iponecchl, NpoUCXOSIINE HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKHA — aroITo3.

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionioe u mojioBoe. Buasl 6ecmonoro
Pa3MHOKEHMS: JICJICHUE HAJABOE, I[IOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHUe. VMcKkyccTBeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECIOI0TO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, nmpoucxoaside Ha CTaAusX Menosa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuit cmpicin U
3HAYEHHUE Meno03a.

['ameTtorenes — mporiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CrnepmMaTo30ui, SAHWIEKIeTKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMs SULEKIETOK H crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpynsamnus, opraHorenes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAIMOPUOHANIBHOTO PAa3BUTUA: MpPsMOE, HempsMmoe (muuHouHOe). Brusuwue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 I[BETKOBOIO PACTEHUS: CTPOCHHE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuibl u  cxeMbl: «DOpMbl Pa3MHOKEHHS OpPraHU3MOBY», «J/[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE



pactenuit», «Jlenenue kinetku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMb», «Knerounei mukin», «Permmukanus JHK», «Mwutos»,
«Menos», «IIpsMoe u HenpsAMoe pa3BUTHE», «l'aMeTOreHes3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOIPENapaThl «CriepmMaTo30Uabl
MJICKOTIUTAIOLIETOY, «SHIeKneTka miuekonuTaomero», «KapuokuHes B KiIeTkax
KOpEIlIKa JIyKa», MarHuTHas MOJeNb-anIuinkanusa «J/leneHue KIeTKu», MOJIEIb
JHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpENapaTax.

JlaGopatopHass pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYHMBOCTH OPraHNU3MOB.

[Ipenmer u 3agauu reHeTuku. Mcrtopust pa3Butus reHeTuku. Posb nuronoruu
U OMOPHUOJIOTMM B CTAHOBJICHMHM T€HETHUKH. BKIIall pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TCHETHKHW. METOJbl TEHETHUKU (TUOPHIOJOTHUCCKUH,
ATOT€HETUYECKUM, MOJICKYJSIPHO-TeHETUYeCKui). (OCHOBHBIE TI'€HETHYECKHUE
noHATHs. ['eHeTndeckasi CHMBOJIMKA, UCIIOJb3yeMas B CXeMaX CKpPEIIUBaHUIA.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnaenem.
MonorubpugHoe CcKpeuuBaHue. 3akoH eauHooOpaszus THOPUAOB MEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pACLICIJICHHUS IPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE U HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpeuuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHernueckue  OCHOBBI ~ JUTHOPUAHOTO  CKPEIIMBAHMS.
AHanu3upyroniee ckpemuBanue. Mcnonb30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS
TUTSI OTIPE/ICIICHUS TEHOTHIIA OCOOH.

CueruieHHOe  HaciienoBaHue mnpu3HakoB. PabGora T. Moprana mo
CLEIUICHHOMY HAaCJIEJOBAaHUIO I'eHOB. HapylieHue cuerieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpaA.

XpOMOCOMHasl TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetuka mosa. XpoMOCOMHOE ONpEAENICHHE MoJia. AYyTOCOMBI U TOJIOBBIE
XpoMocombl. ['omoramerHele W reTeporameTrHole oOpraHu3Mmbl. HacnenoBaHue
[IPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

N3menunBocTh. BHbl H3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON N3MEHYNBOCTH. BapuanioHHBIN psi U BapuallnoOHHAsT KpHUBasl.
Hopma peakunu npusnaka. KonnyecTBEHHBIE M KAaYE€CTBEHHBIE NMPU3HAKH U HX
HopMa peakuuu. CBoiicTBa MOAU(PUKAITMOHHON N3MEHYHNBOCTH.

HacnenctBenHnasi, uWiuM TreHOTUIIMYECKas, HW3MEHYMBOCTh. KomOuHaTHBHas
M3MEHYUBOCTh. Melo3 W TOoJIOBOM mpolecc — OCHOBAa KOMOMHATHUBHOMU



M3MEHYUBOCTU. MyTallMOHHAs U3MEHUYUBOCTh. Kitaccudukaiuss MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUUUHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HaciHeACTBeHHOW n3MeHunBocty H. . BaBunosa.

Buesnepnas HacCneACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKA: TeHCAIOrNYCeCKUM, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEHOTHIA!
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-anamn3a. HacnmencTBeHHble 3a00JIeBaHUS YEJIOBEKAa: TI'E€HHBIC OOJIC3HHU,
0OJIE3HH C HACJEACTBEHHOW MPEeapacroiOKEeHHOCTbIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue ¥ reHepaTuBHble MyTauuu. CTBONOBbIE KiIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTHKUA U JICUYCHUSI TCHETUUYECKUX
Oone3Heil. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOU
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00I€BaHM I YeJI0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumet  u cxeMbl:  «MOHOTHMOPHIHOE  CKpEIIMBaHHUE U €To
ATOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUIEHUS M €ro IUTOTC€HEeTUYECKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JurubpugHoe  CKpeniuBaHUeE»,
«llutonornyeckne  OCHOBBI  JAWTHOPUAHOTO  CKpemuBaHus»,  «Meko3y,
«B3aumoneiicTBue  alUIENbHBIX T'E€HOB», «l'€HETMYEeCKHEe KapThl pPACTEHUH,
KUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CUEIJIEHHOTO ¢ TmoJoM», «KapuoTumbel YeloBeKa M KHUBOTHBIX», «Buusl
U3MEHUMBOCTHY», «MoaudukaimoHHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTalmoHHAsI K3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmuIMKanuu «MOHOTHOPUIHOE CKpEIIMBaHUE,
«Henomnoe nomMunHmpoBanue», «JlurubpuaHoe ckpemuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «Jlpozoduna» (HOpma, MyTaiuu
(GbOpMBI KPBUTLEB U OKPACKH TeTa), repbapuit «I opox MoCceBHONY.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

JlabopatopHast pa6ora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopras pabora Ne 6. «M3ydueHne MoaudUKaMOHHONW H3MEHUYUBOCTH,
MMOCTPOEHUE BAPUALMOHHOTO PSila U BAPUALIMOHHON KPUBOI.

JlabopatopHas pabota Ne 7. «AHanu3 myTanuii y Apo30(uiIbl Ha TOTOBBIX
MHKpOIIPENnapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHue | aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuusl Kak HayKa M IPOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALUA.
VYuenue H. UW. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIEHTpBI NMpPOMCXOXKIAEHUS JOMAIIHUX XKUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METOABI CelNeKIUMU. MacCoBbI 1 UHAMBUAYAIbHBII OTOOPHI B
CEJEKIIMM pPACTEHUM M KUBOTHBIX. OLEHKa JKCTepbepa. DBIM3KOPOIACTBEHHOE
ckpemBanue — HUHOpuAMHI. Ywucras nuHusA. CKpellMBaHWE YUCTHIX JIUHHUH.
I'erepo3uc, unu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanéunas rtulOpuauzauus U e€ ycnexu. VCKyCcCTBEHHbIM MyTareHe3 M
MOJIyYEHUE TIOJUIUIOUAOB. JlOCTMKEHMS CENEKUUH PACTEHUH, KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3ganusi pexomOunantHod JIHK wu TpaHcrennbix opranusmoB. KietouHas
uHxeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTECHUM.
KiloHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoyiorudeckue U ITUdeckue  mnpoonembl. ['MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

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

Tabmuuper u cxembl: kapta «LleHTpBl MPOUCXOXKIEHUSA W MHOTOOOpasus
KyJIbTYPHBIX pacTeHuil», «Iloponbl qoMalmHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MBanosay,
«Ilomumnonausi», «OObEeKThl OMOTEXHOJNOTHM», «KileTouHble KYyIbTYpbl H
KJIOHUpOBaHue», «KKOHCTpynpoBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSKH TUIOI0B U KOPHEIJIOI0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHwuii, repoapuit «CeabCKOX03IHCTBECHHBIC PACTCHHS Y.

JlaGopaTopHblie M MpaKTH4YeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOABl W JOCTHXKEHHUSI CEJEKIMU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM  YY4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoJIOIIHOHHAA OHOJIOTHS.

[Ipennochliku BO3HUKHOBEHHUS DJBOJIOIMOHHONW TEOPUM. IBOJIIOIIMOHHAS
Teopus U e€ MecTo B OMOJIOTHMU. BiusHME 3BONIOIMOHHON TECOPHHM Ha Pa3BHUTHE
OMOJIOTHH U APYTHX HAYK.



CeugerenscTBa 3BONONMH. [laneoHTONOrMYECKME: MOCIEAO0BATENBHOCTD
MOSIBJIEHUS] BUJOB B MAJICOHTOJOTMYECKOW JIETONHMCH, TEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue GayH v Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NIU4YUsi SMOPHOHOB pa3HBIX BHUJIOB
MMO3BOHOYHBIX. CpaBHUTEIIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHEIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y BcCex
OpraHU3MOB.

OpomononHas teopus Y. [lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CHUJIBI H3BOJIONUU BUAOB 1o JlapBuHy (HM30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpPEAECIEHHAS N3MEHUYHBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxyiue cuibl ((hakTophl) SBOMIOLUMK BHUJIOB B MpuUpoje. MyTallMOHHBIHI
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. llomyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M3051us U1 MUTpanusi.

EctecTBenHbiii 0oTOOp — HampaBiusomui  Qakrtop sBomoUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB KakK pe3yibTaT »dBOJIONUU. [Ipumepsl
NPUCTIOCOOJIEHUH Y OPTaHu3MOB. ApOMOP(O3bl U UN0ATANTALINH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. DopMbl  IBOJMIONHUM:  (puileTHYecKas, IUBEpreHTHas,
KOHBEPTeHTHasl, mapajuienbHas. HeoOpaTuMocTh IBOIOIIH.

[IpoucxoxaeHne OT HeCIeUHATU3UPOBAaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs paaualysl.

JdeMoHcTpanum:

IToptpersl: K. Jlunneit, XK. b. Jlamapk, Y. JapBun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenpb, @. Mromep, A. H. CeBep1ios.

Tabmurel 1 cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3emiiey, «3apoIbIiiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0oppObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COpTOB pacTECHUN»,
«MHoroo6pasue  mOpoa  >KHUBOTHBIXY, «Tomysiuny, «MyTannonHnas
W3MEHUYUBOCTE», «ApoMopdo3sr», «Uamoamanramum», «OOmas aereHeparus»,
«/IBmxymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O06opynoBaHUe: KOJUICKIHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOOB U ceMsiH, KoJuieKuus «[lpuMepsl 3alIUTHBIX HTPUCITIOCOOJIECHUM Yy



KUBOTHBIX», Mojelb «OCHOBHBIC HAMPABJICHUS SBOJIOLMNY», 00bEMHAs MOJEIh
«CTpOoeHHE TOIOBHOI'O MO3Ta IIO3BOHOYHBIX).

buoreorpajguueckas kapra wmupa, KoyuleKuusa «@POpMBI COXPAHHOCTH
HACKOIIAEMBIX JKMBOTHBIX M pacTeHUuW», Mojaenb anmnukauusa «llepexpéct
XpOMOCOM», BHaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYUIKA», MUKpomnpenapaT «/[po3oduia» (Hopma, myrauuu (Gopmbl KpbUIbEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHYECKOMY
KPUTEPUION.

JlaGopatopHas pabora Ne 2. «OnucaHue MPUCIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHE KU3HHU HA 3emue.

JloHay4yHbIE TPEACTABICHUA O 3apOXKJICHUM >XU3HU. HayuHble rUnotes3sl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XHUMHUYECKas
HBOMIOIMS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BooIMU. HauanbHble dTamnsl
o6unonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. I[lepBble KIETKM W HX DBOJIOLMS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie mo spaMm U nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [lameosoiickas 3pa u e€ mMepuoabl: KEMOPHUHCKHMA,
OPAOBUKCKHM, CHITYPUMUCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHI.

Me3o30Kckas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3olickass 3pa W €€ mNepuoapl: MMAJCOrC€HOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIM.

XapaKTepuCTUKA KIMMaTa M TeoJIOTMYeCKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU W
AKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOoro Mupa Kak oOTpaxkeHue »3Bojonuu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEeKa. AHTPOIOJIOTUS Kak Hayka. Pa3Butue nmpeacraBieHuid o
MPOUCXOXKJECHUN YelloBeKa. MeTonbl H3ydyeHHusi aHTpororeHeza. (CxoactBa u
pa3nyus YeJ0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YETIOBEKa.

JIBrokyiue CHJIbI (paxTopsr) AHTPOIIOTEeHE3a. Hacnencrennas
M3MEHYMBOCTh M  €CTECTBEHHBIH o0TOOp. OOmecTBeHHBI o00pa3 KHU3HH,
M3TOTOBJIEHUE OPYAUMN TPYAA, MBILIJIEHUE, PEYb.

OCHOBHbIE CTaJIMHd U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBek
yMenblid, YenoBek mnpsamoxoasmuid, YemoBek HeaHIepTalIbCKuM, UYenoBek
pasyMHublii. Haxogku ucCKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, 00JacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIus.



UYenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachl:  €BPOIEOUHAS
(eBpasmiickasi),  Herpo-aBCTpajiougHas  (PKBaTOpUajbHas),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJEHHOCTH  IMpEACTaBUTENEH
YeJIOBEUECKUX pac K YCIOBHUSIM CYyIIECTBOBaHUS. EAWHCTBO yenoBedeCKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHne ColHEUHOM cUCTEeMbI», «PasBuTune
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kieTka», «CoOBpeMEHHas CHCTeMa OPraHWYECKOr0 MHPay,
«CpaBHEHHE aHATOMHYECKUX YEepPT CTPOCHHUS YEJIIOBEKA M YEJTOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJOTMUYECKHUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eloBeKkay, «JlpeBHeilmue ioam», «Apesnue mrogm», «llepsbie
COBpPEMEHHbIE JTIOANY, «HeaoBeuecKue pach».

O6GopynoBanue:  Mmymsiku  «I[Ipoucxoxnenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, TMUTEKAHTPONA, HEaHJePTalblla, KPOMAHbOHIIA), CJICTKU WU
U300pakeHUsT KaMEHHBIX OpPYJUN TMEepPBOOBITHOTO 4YelOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TreoxpoHOJOrHyeckas TaOnuma, KoJuieKius «DopMbl
COXPAaHHOCTU MCKONAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yyeHue mckormaeMbIXx OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHIX).

OKcKypeus «IBONIONKUS OPraHUYecKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYKAaKIIasi cpeaa.

DKOJIOrUs KaK HayKa. 3aJay U pa3Aeibl SKOJIOTUUA. MeToabl IKOJIOTUYECKHUX
UCCJIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHasI.

Okonornyeckue ¢akrtopel. Knaccudukamus dSKoJorudeckux (HaxkTopoB:
abnoTtuyeckue, OWMOTHYECKHE U aAHTPOIOTEeHHbIE. JISHCTBHE HKOJIOTHYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (GakTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONMEPHOIU3M.
[Ipucnocobnennst  OpraHM3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckne puTMBI.

buortnueckue (bakTophI. Buasr OMOTHYECKUX B3aUMOJICMCTBUN:
KOHKYPEHITUS, XUIIMHNYECTBO, cuMON03 u ero (opmel. [lapasutusm, koomnepamms,
MyTyaJIi3M, KOMMEHCAJIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M,
HEeUTpan3M. 3HauyeHHE OMOTHMYECKHX B3aUMOJCHCTBUN [JIA CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEepPUCTUKH mnomyisanud. OCHOBHbIE TMOKa3aTenu
MOMYJISIIIUU: YHUCJICHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTbH, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetri: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmunel 1 cxembl: kapta «l[Ipupoansie 30HB 3eminy, «Cpenbl oOUTaHUS
opranu3mMoBy, «®Doronepuoauszm», «llonmynsanun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH NONyJaiuu uHdy3opun-rydenskuy, «llumniesbie nenmy.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnas pabora Ne 3. «Mopdosmornyeckne 0cCOOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUSI.

Jlaboparopnas pabora Ne 4. «Bnusinue cBeta Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH NOMYJISIUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01mecTBa M 3KOJI0rMYEeCKHE CHCTEMBI.

CooOmiecTBo OopraHu3mMoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHI0Basd,
NpOCTpaHCTBeHHas, Tpoduueckas (mumieBas). Bunbl-momuHaHThl. CBS3M B
OHolIeHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreonieHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: TMPOAYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muiiEeBblE) YPOBHHM JKOCUCTEMBI. [luileBble IeMu W CEeTH.
OcHOBHBIE TOKa3aTelu HKOCUCTEMBI: OMoMacca, NPOAYKIHS. IDKOJIOTHUYECKUE
NUPAMUIBL:  TPOIAYKIUMU, YHMCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHUCTEM:
YCTOWYMBOCTH, cCaMoperyJsiius, pazsutue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  DKOCHCTEMBIL.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycrToiunBocTH dKocucteM. CoxpaHEeHHE
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. JKuoe BemectBo u ero (yskmuu. OcoOeHHOCTH Ouochepsl Kak
r00anbHOM 3KOCUCTEMBI. J[MHAMUYECKOe paBHOBecHE M O0OpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yrieposa,
a3zota). 30HATbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
I'moGanbHBIE IKOTOTHYECKUE MTPOOTIEMBI.



CocyiiecTBoBaHue MIPUPOBI 51 YEJIOBEUYECTBA. CoxpaHenue
Ouopa3zHoo0pa3usi Kak OCHOBA yCTOMUHUBOCTH Ouocdeprl. OCHOBA paIllMOHAIBHOTO
yOpaBiI€HUs MNPUPOAHBIMU pPECYpCAMU M HX HCIHONb30BaHUE. JlOCTHKEHUS
OMOJIOrMU U OXpaHa IPUPOJIBI.

JdemoHncTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenn nutanus», «IKoJOrMYEecKas MNHPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro jeca», «buoneHos Bomoémay, «ArpoueHos», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCWUCTBUS HA MNpPUPOAY», «BaxHeWline HCTOYHUKU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTaBIISAIOLIAsS
ouochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBeiil apdext», «DakTopbl
pPaAMOAaKTUBHOTO 3arps3HeHust Ouocdepro», «OOmWas cTpykrypa Ouocheps,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoTt yriepona B Ouochepe», «KpyroBopoT a3oTa B IpUpoie».

O6GopynoBaHue: MoOJeb-aNIUIMKaIusg «TUMTHYHBIE OWOIICHO3bI», Tepbapuii
«PactutenbHbie cooliecTBa», Kouiekuu «buonenos», «Bpeaurenu Baxuenmmx
CEIbCKOXO3IMCTBEHHBIX KYJIBbTYp», TepOapum UM KOJJICKIMU pACTeHUH W
KUBOTHBIX, IPUHAJICKAIINE K PA3HbIM 3KOJOTHMYECKHMM TpynnaM OJHOIO BHUIA,
Kpacnas xuura Poccuiickoii ®denepanmu, H300pakeHHS OXpaHIEMBIX BHJIOB
pacTEeHU U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalollUMHCSI TporpaMM  CpeaHero  o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Mpeamera «buosorus» mocTUrarorcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJuIysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOM JIESITEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/lady, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IE€pe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3AECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHUMAHUE U peaiu3alus 370pOBOro u 0Oe30macHOro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBBIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaMm mnpodeccuoHANbHOU JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JIECO00Pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalNpaBJICHHBIX HAa COXPAaHCHHE DPAaBHOBECUS B HSKOCUCTEMax, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJIMYHUe PA3BUTOTO HKOJIOTHYECKOTO MBIITUICHHS, SKOJIOTHIECKON KYIbTYpHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHTATCIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NPEJICTaBIICHUsT 00 OKPYKAIOIIEM MHpPE KaK O €AMHCTBE NMPHUPOIBI, YCIOBEKA M
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/aHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACSTEILHOCTh HHIUBUIYAIHHO U B TPYIIIIC;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHMs yueOHOro mpeamera «buomorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, SBICHHE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaoIme dbopmupoBaHue G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNTh 1ETN JeATEeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEUMH  Pa3HOTO  pOJAa,  BBIIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISM, OIICHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH 10 IOJYyYEHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbLHOMN
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TMEpPeHOca CPEJCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJEH, MpEJIaraTh OPUTHHAIBHBIC TMOJXOJbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoil nHGOpMaIMU, HEOOXOIUMOU JJIsl BHITIOJIHEHUS! y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopmaru (cXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (OpMYJbl, aOOpeBHATypy, HOMEHKIATYDY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIUH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTHX y4aCTHHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPATETMUYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TIOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyIAbTATOB H
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEeATEIIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULIUU JPYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTUHBI MUpPa U HAy4YHOIO MHPOBO33PEHHS, O BKIIAJE POCCUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, wmeTabonu3M (0OOMEH BEIIECTB U MpPEeBpaIlCHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsA, IIEHTpalibHAs JOTMa MOJEKYJsipHON Ouonorun), 3akoubl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJeTh METOAaMHU HayYHOT'O TTO3HAHUS B OMOJOTHU: HAOIIO/IEHNE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pE3yNIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSITHH, TEOPUA W 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHa BEILIECTB W IMPEBpallleHUs] SHEPTUU B KJIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
IPOIIECCOB ¥ SIBJICHHM, JUISl MPUHATHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKpEITUBAHUS JUIS TPEJCKa3aHus HACICIOBaHUS TNPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ast OMOJIOTHYECKYI0 UH(POPMAIMIO M3 HECKOJIbKMX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBaTh COJEP)KAHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTHYECKasi MupaMuaa, OuoreoreHos3, ouocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenusi o ouochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPHMEHTA,  BBIABMKCHHEC  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC NPH3HAKU CTPOCHUS OHOJOTHYECKHUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS DKOJOTHYCCKHX (PAKTOPOB Ha OPTraHM3MBI, IIEpPEHOCA
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, NMOHMMaHHE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHUKCHUMN
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JTA0OpPATOPHBIE W TPAKTUYECKHE PaldOThl, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
Marepuainbl),  paccMaTpuBaThb  TJIOOAJIbHBIE  JKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaT OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 K
HSHEACHTEILHOCTS IGIETIH 6 0 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 broorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 XK 1 1
MBBIE CHETEMBI I X Opranisatius https://m.edso0.ru/7f41c292
. bu6mmoreka [IOK
4 X 8 1
MMHYECKHI COCTaB U CTPOCHUE KICTKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
5 P 1 0
C3CPBHOE BpEMA https://m.edsoo0.ru/7f41c292
6 PazmHOXeHUE ¥ MHAUBUYAIBHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
7 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
3 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HH Ha bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
3 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 0 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 O 5 1
PTAHUSMBL I OKpYRAIOTIad chelid https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 1 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
09.09.2024 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHne pa3TuIHBIX 1 0.5 bubmorexa [TOK
P ' 16.09.2024 | https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cUCTEMBI, TPOLIECCHI 1 bubmuorexa [JOK
Y UX U3YYCHHUE 23.09.2024 | https://m.eds00.ru/863e6564
4 XuMHYecKui cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaJIbHBIE COJIA 30.09.2024 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATH. LOCTAB 1 CTPOCHHE DETKOB 07.10.2024 | https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' 14.10.2024 | https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 Bubmorexa OK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

21.10.2024

bubmuoreka [JOK
8 Hywientossle kucioTs!. AT® 28.10.2024 | https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus 11.11.2024 | https://m.eds00.ru/863e6e88
10 Knerka kak 1iemocTHas KuBas
cucrema 18.11.2024
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHas padota Ne 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
N 25.11.2024
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 ObMeH BelliecTe KM MeTaboIsM 02.12.2024 | https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 Porocuirtes. XemocHires 09.12.2024 | https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckiii oomen 16.12.2024 | https://m.edsoo.ru/863e7aae
’KuszHeHHbIN INUKI KISTKU. [leneHue
KJIeTkH. MuTto3. JlaboparopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 bubmnorexa [IOK
23.12.2024 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpEeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOTO CHUHTE3a 13.01.2025 | https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocuHTe3 Oenka bubnunoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

20.01.2025 | https://m.edsoo.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubmuorexa [IOK
BUPYCHI 27.01.2025 | https://m.edsoo.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB 03.02.2025 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
bubmmoreka [{OK
2 Meii
0 eHos 10.02.2025 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHueE.
21 JlabopaTtopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydeHne CTpOEHHUS TTOJIOBBIX ' 17.02.2025 | https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB 25.02.2025 | https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 03.03.2025 | https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HaCIICIOBAHHS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A 11.03.2025 | https://m.eds00.ru/863e8878
CKpelIMBaHHE
0 .3
55| oo menosy BuGiorexa LIOK
A 17.03.2025 | https://m.edsoo.ru/863e89a4
MPHU3HAKOB
CuerieHHOE HaclleJJOBaHHe
npu3HakoB. JlabopaTopHas pabota bubnunoreka [JOK
26 0.5
Ne 5 «M3yuenue pe3ynbTaToB 24.03.2025 | https://m.edsoo.ru/863e8c60

MOHOTHOPUHOTO U AUTUOPUIHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bubmmoreka [{OK
MPU3HAKOB, CIETUICHHBIX C TIOJIOM 07.04.2025 | https://m.edsoo.ru/863e8c60
N3menunBocth. HenacneacTBenHas
M3MEHUYMBOCTb. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [JOK
MOIM(UKAITMOHHON N3MEHUYNBOCTH, 14.04.2025 | https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psia U
BAPUALIMOHHON KPUBO»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHaIM3 MyTaIi y qpo30QHIIel HA 21.04.2025 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

bu6mmoreka [IOK

30 Petieritka wesosexa L 28.04.2025 | https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO

31 teMe «HacnencTtBeHHOCTh U 1 05.05.2025
W3MEHUYUBOCTb OPraHU3MOBY

32 Cenekuus Kak Hayka M TIpoIecc 1 Bubmmorexa LIOK

12.05.2025 | https://m.edsoo.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubmuoreka [JOK
pacTeHUN U KUBOTHBIX 19.05.2025 | https://m.edsoo.ru/863e9214

34 buoTtexHo0THS Kak OTpacib 1 bubnunoreka [JOK
MIPOU3BO/ICTBA 26.05.2025 | https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LOK
06.09.2024 | https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUuR 1 bubnuorexa [JOK
00 PBOJTFOIINH 13.09.2024 | https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Miripoososrotus . 20.09.2024 https://m.edsogru/863e901e
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
27.09.2024 | https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyimue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH 04.10.2024 | https://m.edso0.ru/863e9da4
. bu6mmoreka [JOK
0 Ectectaentibiii 0t60p 1 ero popust L 11.10.2024 | https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue 18.10.2024 | https://m.edsoo0.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO3BOJIIOLUN 25.10.2024 | https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOTIONNAN 08.11.2024
10 Ucropus sxu3nu Ha 3emiie 1 METObI
e€ u3ydeHus 15.11.2024
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emie 22.11.2024 | https://m.edsoo.ru/863ea5a6
12 PazButuHe xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U TIepHoJIaM 29.11.2024 | https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbI YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydenne HCKOmaeMbIX OCTATKOB 06.12.2024 | https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OpPraHUYECKOTO MUpa 13.12.2024 | https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexka [JOK
(anTpomoreHes) 20.12.2024 | https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOTIOreHEe3a 27.12.2024 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa 10.01.2025
18 Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
aJarTayy JYeJI0oBeKa 17.01.2025 | https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 94.01.2025

JKM3HU Ha 3eMie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJorus Kak HayKa

31.01.2025
21 Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK
(baxTopsl 07.02.2025 | https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
22 ACTCHHI U3 PA3HBIX MECT 0.5 bubmorexa HOK
p P ' 14.02.2025 | https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopHas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK
23 b
HOTHHECKHE (aKTOpSI 21.02.2025 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «HOHSqu IUIOTHOCTH 0.5 98.02.2025
MOMYJISILIUK pa3HbIX BUJOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 07.03.2025 | https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(ax0CHCTEMBI) 14.03.2025 | https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTENN HIKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI bubmorexa HOK
N PaMHBL. 21.03.2025 | https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. CyKieccus
28 [IpupoaHbIe 3KOCUCTEMBI 98.03.2025
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

11.04.2025

30 buocdepa — rinodanbHas 1 bubmuorexa [IOK
9KOCHCTEMA 3eMITH 18.04.2025 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsr 25.04.2025 | https://m.edsoo.ru/863ebd16

32 UYenosevecTBo B Onocdepe 3emin 1 16.05.2025

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeloBeYCCTBA 23.05.2025 | https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HE TEMBI

34 «Coo01IecTBa U IKOJIOTHISCKUE 1 97 05.2025
CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u np.;
[Tox penaxuueii [laceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u 1p.;
[Tox penaxuueii [laceunuka B.B. AkiinonepHoe o6mectBo «M31aTeabcTBO
«IIpocsemienue»

buosorusg 10-11 ki

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Metoaudeckoe rmocooue s yuurens 10-11 ki

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://www.ancientbeasts.ru/






