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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TpOrpaMMbl O OHOJOTHH TEOPETUUYCCKYIO OCHOBY IS
OTIpEJICICHHsI TOAX0A0B K (OPMUPOBAHUIO CONEpKaHHS YYeOHOTO TpeaMeTa
«buonmorus» CcocTaBWIM: KOHIENTyaldbHble monoxkenus @IrOC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COJEpP)KaHUS, pPE3yJbTaTOB OOYy4YCHUS W
TpeOOBaHUI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKCHHSI 00 OOIIUX MEJIX U
MPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
oOmero o6OpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cneruuke 6MosoTuH, € 3HAYCHUH B TTO3HAHUU KHBOW TIPUPOBLI U 00CCTIICUCHHUH
CYIIECTBOBAHUS YeEJIOBEYECKOTO 001ecTBa. COrslacHO Ha3BaHHBIM TOJIOKCHHSIM,
OTIpeJIeIICHBl OCHOBHBIE (DYHKIIMH IPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owojoruu Ja€T TpPEICTaBICHUE O TMeliaX, 00 oOIIe
CTpaTeruu OOYy4YCHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yueOHOro mpeamera «buosorus», ompenenseT 00s3aTeIbHOE MPEIMETHOE
collepKaHWe, €ro CTPYKTypy, pachpeleicHue II0 pasjaeijaM W TeMaM,
PEKOMEHYeMYIO TTOCIICIOBATEIbHOCTh U3YYCHHS YYeOHOTrO MaTepuaja ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPSAMETHBIX CBS3CH, JIOTMKH 00pa30BaTCIIBHOTO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00y4JaroIuXCsl.

B nmporpaMmvme 10 OHONOrMM TakXe YYUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM M TPEIMETHBIM pPE3yJbTaTaMm
oOydyeHus B (OPMUPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
NeSATeIbHOCTH/Y4EOHBIX JICHCTBUM OOYYaIOIMIMXCSI IO OCBOCHHIO COJICPIKAHMUSI
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kimaccel, 6a30BbIii ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B W3Y4Y€HUW OWOJIOruu, Ojarojaps 4emy B He
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHsS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, TPEICTABICHUI O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHEM K OKpYKAIOMIeH NPHUPOIAHON cpene.
[ToaToMy Hapsimy ¢ W3ydeHHeM OOIIEOMOTOTHUYECKUX TEOPH, a TaKKe 3HAHHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YACICHO BHUMAHUE HMCTOIb30BAHHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsl PEIICHHS TPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKH HACJICICTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIBTUPOBAHUA, 000CHOBaHUS AKOJOTUYECKHU
[1eJIeCO00pa3HOTO TIOBEICHUS B OKpY)KAIOMIEH NPUPOIHON cpene, aHaiam3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPHUKJIATHON HAIIPABICHHOCTH
y4eOHOTr0 mpeamera «bHoJorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUEHUS



YCIIOBUM JJISl PEHICHUS] OJJHOM M3 aKTyaJbHBIX 33J1ay IIKOJIBLHOTO OMOJIOTMYECKOro
oOpa3zoBaHusA, KOTOpass mpexanonaraer (GopMuUpoOBaHHE Yy  OOy4aroUIUXCS
CIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BHBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHHS 3aHMMAET BaXKHOE
Mecto. OHa obOecnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHM3allMd WU JBOJIIOIHUH, CO3IAET
yCIIOBUS  JUJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI,  (OPMUPOBAHUS
(YyHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOAE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHUsS] BOCIIUTATENbHbIX U
pa3BHBAIOIIMX  3a7a4  CpelHero  odmero  00pa3oBaHMs,  COIUATH3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecrneynBaeT ycioBus Uisi (GopMupoBaHUs
WUHTCIICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX W WH(DOPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTHYECKUX 3HAHUU C
NPEJICTABIICHUSMH U3 JPYTUX YUeOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MperMeTa
«buonorus» CcoOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEPKaHUs, TMPEACTABICHHOIO B IMpOrpaMMe IO
ouosnoruu.

Ot60p coxmepkanusi yueObHOoro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOJKHBl OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYphI, ONPENCISIONINE aJeKBATHOE IMOBEACHHUE
YeJ0BEKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEP KAaHUsA, KOTOPbHIE CIyXKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa |
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHe cofepX aHHus y4eOHOro Marepuajga B MPOrpaMMe II0
OMOJIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUYEHHUS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu 1
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4YHOTO TO3HaHUs», «KieTka kak Oumosiormueckas cuctemay, «OpraHusM Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpasve OpPraHHMYeCKOro MHUpay,
«IBOTIONHMS )KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOyYalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHM3allMyd SKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHWCTBUU B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosorusi» Ha 0a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUNIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4arolmUXCs TMO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHadu3a JAHHBIX O MYTSAX Pa3BUTUA B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, MJEH M TOJXOJOB K M3YUYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3AIINH;

CTAHOBJICHHE Yy OOydYaroIuxcs OoOmed KyabTypbl, (QYHKIIMOHAJIBLHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIICHWBATH SIBICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3Y4YeHUU OMOJIOTHUH;

dbopmupoBanue y oOydaromMUXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIBHOCTH 4YeJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHH;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUUYECKUX
HOPM P NPOBEICHUU OMOJIOTMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTH OHWOJOTMYECKUX 3HAHUM Il TIOBBIIICHHUS YPOBHSA
AKOJIOTHYECKOM KYIbTYpHI, U1 (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUMN B MOBCETHEBHOM JKU3HM JJIs
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIollel cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COOMIOACHHE Mep NPODUIAKTUKI
3a00JIeBaHM.

B cucreme cpemnero obGmiero obOpaszoBanmsi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHol obsactu « EcTrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st u3yueHus 6uojoruu Ha 0a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B HezelI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JaHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel u cxeMbl: «MeTObI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuyeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

JKubie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otauuue
KUBBIX CUCTEM OT HEOPTraHUYECKOMN MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHH OpraHU3aIuyd OUOCHUCTEM:
MOJICKYJISIPHBIM, KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIYJISALMOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
KUBOU MPUPOIBI».

O6opynoBanue: Mmozenb mojekynbl JTHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAaKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

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

benku. CocraB u ctpoeHune O€lKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amenumMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEpTUUHAA CTPYKTypa). XUMHUYECKHE CBoHcTBa OelkoB. buonoruueckue
GyHKIMHN OEJKOB.



®depmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneunupuuHoctb. KodepmeHnTsl. Buramussbl.
Otnnuus pepMEHTOB OT HEOPTaHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoawl: MoHoOcaxapuabl  (TJOK03a, pudo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esioo3a). buonornueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoiicTBa. buonormveckue ¢GyHkuud JunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB M JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoHOMEpHI
HykJi1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kierke. Knetounas teopust — npuMep B3aUMOJICUCTBUS
ujel u (HaKToB B HAYYHOM MTO3HAHUHU. MeTO/ bl U3yUeHHUS KIIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU —KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyisl JIHK kak renernueckmii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTPOCHHS TIpPOKapuoTHYeCKON KieTku. Kiierounas creHka Oakrepuil. CTpoeHHE
IYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBbHOM, >KUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarudeckas memOpaHna, e€ cBolicTBa U GpyHkiuu. [uTomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPWH, IUIACTHUBL.
[Tpoucxoxaenne MHUTOXOHApPHH W Tuiactui. Bunmbl tactun. HememOpaHHbIE
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIHU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Anpo — perynaropHsiii HeHTp kieTku. CtpoeHue siapa: siaepHas o00I0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEHIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammbel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOIE.

Tabmuuer n cxembl: «Ilepuonnueckas Tabnwia XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI O€lIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKN,
«CTpoeHHE paCTUTENBHON KIETKN», «CTpoeHHuE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJiA MPOBEICHUS
HaOJIIOJICHUM, W3MEPEeHUM, DKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIUTHUYECKONW aKTUBHOCTU
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHwe cTpoeHHS KJIETOK pacTEHUH,
KUBOTHBIX M OaKTepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHMCAHUEY.

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeEIIeCTB, WM METa0oIH3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYeCKUi OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B OOMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®dotocunte3. CeroBas u TeMmHOBas (a3el ¢dorocuHTe3a. Peakumm
doTocunTe3a. IhPekTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNIne OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KileTKe. PaciierieHne BelecTB, BbIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HJHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIEHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. O dexTHBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakniun wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManmu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKMCIOT. Pomb pubocom B
OouocuHTe3e OenKa.

Heknetounsie ¢popmbl xu3HU — BUpychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OcCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHnonepuuura yenoeka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbnos, /I. . UBanosckuii, K. A. Tumupsses.

Tabmunpl 1 cxembl: «Tunel nmutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHay, «CuHTe3 Oenkay, « eHeTuuecKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1nukia Bupyca CIIN/a,
O6akrepuodaray, «Pemnukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Ynpoenne JIHK u Tpanckpumnmsy,
«buocuntes 6enkay», «CTpoeHue KIeTKN», Moaenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. MHTepdasza m Mutos.
[Ipormecchl, mpotekaronue B uHTepdasze. Pernmukaruss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIUWBUAYAJIBHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kietkn — Muto3. Cranuu muto3za. IIpouecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHUSI OPTaHU3MOB: Oecroyioe U mosioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HAJIBOE, IIOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. McKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT O€CIOI0TO.

Meito3. Cragum Meiio3a. IIporiecchl, nmpoucxoasiiMe Ha CTaAusAX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicn u
3Ha4YCHUE MEH03a.

['ameTtorenes — mpoiiecc 0Opa30BaHWs TIOJOBBIX KIETOK Yy IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUM W AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHS SUIEKIETOK H crepMaTo3ousioB. OIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOyieHne, racTpyasmnus, opraHorenes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JIuYuMHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukiny, «Pemnukauus JHK», «Mutos»,
«Meiosz», «IIpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpPOTpPENnapaThbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIEKIeTKa MIIEKONUTaromero», «KapruokuHes B KIETKax
KOpeIlKa JyKa», MarHuTHas MOJEb-anruiuKanus «JlegeHue KIeTku», MOJEeNb
JTHK, mozaenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnast pabora Ne 3. «HaGmromenwe mMuTo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHasi pab6ora Ne 4. «l3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3aaumn renetuxku. Mctopust pa3Butusi reHeTuKu. Posb muronorun
¥ SMOpHOJIOTHMM B CTAHOBJIEHWM TEHETHKU. BKiIan pocCHICKUX M 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHsATusA. ['eHeTnyeckass CMUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIMBAHUI.

3aKOHOMEPHOCTH HACIIEIOBaHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHOoo0pa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpemuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnoinb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnenoBanwe mpusHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAacJIeJOBaHHUIO I'eHOB. HapylieHne cuemieHus reHOB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpEAENEHUE MoJjia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omorameTrHsle W TreTeporamMeTHble opranu3mbl. HacnenoBanue
MPU3HAKOB, CLIEIIJIEHHBIX C MOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psij ¥ BapualmoOHHAas KpuBasl.
Hopma peakunu npusHaka. KonnuecTBEHHBIE M KAauE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTH. KoMOWHAaTHUBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBAa KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3BMEHYUBOCTh. Kitaccudukarus MyTainuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUYMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'eneruka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIoBEKa: F'eHeaJIOrnUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE TUYECKU . CoBpemMeHHOE OnpeaesIeHUe reHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C MOMOIIbIO
[T1I1P-anamu3a. HacnencTtBenHble 3a00JieBaHUS 4YeJIOBEKAa: T'E€HHBIC OOJIC3HHU,
00JIe3HU C HACJEJICTBCHHOM MPEAPACONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oose3Hel. Meauko-TeHETHYECKOe KOHCYJIbTUPOBAaHMUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHNI YEIIOBEKA.

JdeMoHCcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabauiel ©U  CXEMBIL: «MoHOTMOpUAHOE  CKpEIIMBAaHME U  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelMBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBaHUAY, «Meiio3y,
«B3anMoIeCTBUE AJUIENBHBIX TE€HOB», «['€HETMYEeCKHMEe KapTbl paCTCHUHU,
JKUBOTHBIX W YeJIOBeKa», «l'eHeThka mosa», «3aKOHOMEPHOCTH HacJeI0BaHUS,
CLHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHabI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa IpyIm KpoBu», «MyTallMOHHAS U3MEHIUBOCTHY.

O6GopynoBaHHe: MOJSTU-AMIIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanue», «urubpugnoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozoduna» (HOopMma, myTanuu
(OpMBI KPBUILEB U OKPACKU TeJa), repdapuit «I opox moceBHON».

JlabopaTopHble U NpaKTHYeCcKHe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabota No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
VYuenne H. WM. BaBwioBa 0 IMEeHTpaxX TMPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXO0XKACHUS JOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM ¥ UHAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHusA. CKpellMBaHHE YWCTHIX JTHUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHUE MOJUIIOUAO0B. JIOCTMKEHUS CENeKIUU PpACTEHUM, >KUBOTHBIX M
MUKPOOPTraHU3MOB.

buorexHonorus kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Tallbl
co3nanust pexkomOuHaHTHOW JIHK wu TpaHcreHHwsix opranm3mMoB. Kierounas
uHxeHepus. Knerounele KyJibTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxembl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuit», «l[lopoabl 1oMalmHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHras ruopuansanus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OOBEeKTh OuUOTEXHOJNOTUWY», «KileTouHble KyabTYypbl U
KJIOHMpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdapuit «CenbCKOX03IUCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOpPaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO ILIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT HS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoJONUM. [lameoHTonOrMyeckue: mOCIeq0BaTeIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JICTONUCH, TIEPEeXOaHbIe (HOPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GpayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3IU4Ms IMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomtonionHass teopus Y. J[lapBuna. IlpenmnochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BMDKYIIME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE IPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAeiEHHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosironuu (CTI) u €€ 0OCHOBHBIE MTOJIOXKEHUS.

Mukpososonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUIAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M30s11ust U1 MUrpanusi.

EctectBenHbii 0oTOOp — HampaBiusomuii (Qakrtop dBomrOruu. DoOpMBI
€CTECTBEHHOr0 0TOOpA.

[TprcnocoOIEHHOCTh OPraHU3MOB Kak pe3yibTaT »dBOMIONUU. [Ipumeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp(h 036kl 1 HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMmbl  IBOMONHH:  (prseTHYecKas, JUBEpPreHTHa,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecrmeuHalIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHCcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkenb, ®. Mroep, A. H. Ceepuos.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoabllin

MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBaHue», «EctecTBeHHBIN 0TOOPY», «MHOr000pa3ue COpTOB PACTCHUN,
«MHoroobpazue  mopoa  KuBOTHbIX»,  «llomymsuun»,  «MyTanuoHHast

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoanantanumn», «OOIIas gereHepaiusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnocoOiIeHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alUTHBIX MTPUCTIOCOOJECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HANpPaBJICHUS SBOJIONHUNY», 00bEMHAS MOJEITh
«CTpoeHHUE TOJOBHOI'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKus «@DOpMbI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHui», Mojens ammiukamus «llepekpéct
XpOMOCOM», BIIaXHbIe Tpenapathl «Pa3Butue Hacekomoro», «Pa3zButue
JSATYIIKWY», MUKporpenapaT «JIpozodwmiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPUION.

JlaGoparopnas padora Ne 2. «Onucanue MprCHIOCOOJEHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HHM HA 3emuie.

JloHayuHblE TIPEACTABICHUS O 3apOoXKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
3BOMIOLMS. AOHMOrE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEpUMEHTAIIBHOE MOATBEPXKACHUE XUMHUECKOU 3Boou. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PazButre xxu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. laneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa 1 €€ Nepuoapl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0Mckass 3pa u €€ 1nepuoapl: MAJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONOT€HOBBIN.



XapaKTEepUCTUKA KIMMAaTa U TEOJIOTMYECKHX IpoleccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
AKUBOTHBIX. [l0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro Mupa Kak OTpakeHHe dBoMroIuu. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUs Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHe3a. CxoacTtsa u
pa3yInyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE NOJIOKEHHUE YETIOBEKA.

JBmxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3FOTOBJIEHUE OPYIAUN TPY1a, MBILLJIEHUE, PEYb.

OcHOBHBIE CTalUM U BETBH 3BOJIIOIMU YEJIOBEKA: ABCTPATIONUTEKH, UenoBek
ymenbii, Yenosek npaAmoxomdamud, YenoBek HeaHAepTanbCKuK, YermoBek
pasymHbIii. Haxonku ucKomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OOJAacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

Yenoseyeckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOHIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpurtuka pacuszma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kieTka», «COBpEMEHHas CHCTEMa OpPraHUYECKOTO MHPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKa W UeJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue nmoany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKkne pacely».

O6GopynoBanue:  Mymspku  «[Ipoucxoxxaenne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTaJlblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebna), TreoxXpoHOJOrH4Yeckas TaOiauIa, KOUIeKIus «DOopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Oprann3mMsbl 4 OKpYy:Kawiuas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aenbl SKOJOruu. MeTobl IKOJIOTMYECKUX
HCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YyILHAas, MOYBEHHAs,
BHYTPUOPTraHU3MEHHA.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M aHTPOINOreHHble. JleficTBHE 3KOJIOrMYEeCKUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckune (akTopbl: CBET, TEMIEPATYpa, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCadu3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKU mnomyJisiiuu. (OCHOBHbIE —IOKa3aTelu
HNOMYJIALIMU: YHUCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J{lmHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ peryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «llpupoansie 30HbI 3eminy», «Cpeabl OOMTaHUS
opraHu3mMoBy», «®Doronepuoauam», «llonmymamun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH NOMYJISAIUU HHPY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHas padota Ne 3. «Mopdonoruieckue 0COOEHHOCTH PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEeycay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muienasi). Bunbl-momuHaHTbl. CBs3M B
ouoreHose.

Dkosiornyeckne cucrteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
OouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (mumieBbIE) YPOBHM 3KOCUCTEMBI. [lWIeBble LENMU U CETH.
OcCHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
nUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYIIsIUs, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMa XBOWHOTO
WJIU TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycTounBocTH dKocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3eMIe.

VYuenune B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPephl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBecHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl AJIEMEHTOB (yriiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiin. AHTpoONOreHHbIe M3MEHEHUsI B Orocdepe.
I'moGanbHbIC 2KONIOTHYECKUE TTPOOIEMBI.

CocylecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHenue
Omopa3zHooOpasus Kak OCHOBA yCTOWUMBOCTH Ouocdeprl. OCHOBA palmOHAIBLHOTO
yIOpaBJI€HUsI MPUPOAHBIMU pPECypcaMM M UX HCHOJIb30BaHHe. JlocThKeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

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

Tabmumer 1 cxemsl: «llumesbie nenu», «bHOLEHO3: COCTaB M CTPYKTypay,
«IIpupogueie cooOmiectBay, «llenum mnuTaHus», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme HMCTOYHHKH
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIllas COCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3¢dexT», «DakTopsl
PaAMOAaKTHBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBI dKpaH OuOChHEps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu U KOJUIEKIIMH pPACTEeHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpynnaM OJHOIO BHUJA,



Kpacnas xnura Poccuiickoit ®enepaunu, H300paxKeHUS OXpPaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLUEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYaloOlIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTaTOB OCBOCHUA mpeaMeTra «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHME O0YUYarOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OSKOJOTHMYECKOTO ITPaBOCO3HAHWS,
CITOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeamera «buosiorus» IT0CTUraroTCs B
€UHCTBE YYEOHOM W BOCIHUTATCIBHOW JICSITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPSIKY, YEJIOBEKY TPyJa M CTapiieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuIysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOTro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIECTBa, pacHIMpeHUe >KU3HEHHOTO
OTbITa M OMbBITA JICATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUM
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPaKAAHCKON MO3UIIMK 00yJalomIeTrocs Kak akTUBHOTO 1

OTBETCTBEHHOTO 4JICHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHITIOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C pa3HBIMU YOCKICHUSMH, KyJIbTYPHBIMU IIEHHOCTIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBINIOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €A TEBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU TPa)KIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH TIEpe.
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U NMaMSATHUKAM MPUPOAbI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE W
pa3BUTHE OWOJOTHMH, TOHHUMAaHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUS

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHUMAHUE U peanu3alus 3J0pOBOro M 0e30MacHOro ooOpasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHWYECKUX TMpaBUJ U HOPM,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U MCUXUUECKOMY 3710POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTbHOTO U  KOJUICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUX, YIPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM W HENPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTEepPCTBa, TPpyAoto0ue;

TOTOBHOCTh K AaKTUBHOW JIESITEIHHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO €SI TEIbHOCTB;

UHTEpEC K pa3in4yHbiM cepaM MpoPEeCcCHOHATLHON AESTEIbHOCTH, YMEHHUE
COBEepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccuu ©  peaaTu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOPa30BaHHMIO Ha
MPOTSHXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYyIbTYyphl: TPHOOPETEHHE OTIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJI00ATBHOTO XapaKTepa 3KOJOTMYECKUX MpoOJieM M IMyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COOMIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEMCTBUK, NPUHOCALIMX BpEd  OKPYKAIOLIEH
MPUPOAHOU Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMPHUATHBIC SKOJOTHUYECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U TIPEIOTBPAIIATH HX;

HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHS], SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATENHHOCTH AKOJIOTHYECCKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CJAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B TO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINH:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peniaTb  pPecypcHble  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIIEHUS OOIIEH KyJNbTYphbl, €CTECTBEHHO-Hay4YHOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3YUYEHUU OUOJIOTUH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydYaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHCHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOIh30BaTh OWOJOTUYECKNAE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaThl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HAuMMble JJs1 (OPMHPOBAHUSA MHUPOBO33PEHHS 00YyYarOIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOJOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHsl, SIBJIIEHUE, MpOIlecC,
cuUcTeMa, Hay4yHbIi (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UccieloBaHue,  HAaONIOJeHue, HU3MEpPeHHe,  HIKCIEPUMEHT U JAPYTHXx),
yHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHEBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOW KOMIETEHIMU OOYyYaloluxcsi, CIOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPAMMbl CpPEIHET0 OOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

OBiangeHue YHUBEPCAJIbLHbIMHU Y4eOHBIMH MO3HABATEJIbHBIMU
NEeHCTBUSAMM:

1) 6a30BbI€E JJOrHUYecKHe JedCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodIieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh LEIH JEATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIHHEIC CpelcTBa TS MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TakKe  MPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACATCIBHOCTH;

KOOPJIUHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHSX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHIE IeHCTBHSA:

BJIQ/ICTh HABBIKAMU Y4EOHO-MCCIICI0BATEIBCKOW M MTPOCKTHOM JICSITCIbHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHUABI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, TNPEeoOpa30oBaHUI0 M NPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBIIUICHHS, BIaJICTh HAYYHOW TCPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa30BaTEIIbHOU
NESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyalU3MpOBaTh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJ€ pEIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPOPECCHOHABHYIO CPEY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOIINE aIbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAIINIO pa3TUYHBIX BUJIOB U (POPM MpECTABICHUS, KPUTUYECKUA OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynHUpOBaTh 3alPOChl U MPUMEHSTh PA3TUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOAUMON JIsl BBITIOJIHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHGOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (GOpMY  MPEICTABICHUS
Oouosiornueckoit nHPopmaruu (cxemsbl, rpauku, TUarpaMmsbl, TaOIUIBI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCcTBE CpeACTBAa Mpu pabore ¢
Oouosiormdeckor umHGOpMaALME: NPUMEHATh XUMHUYECKHEe, (U3NYECKUE W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIbI, (OpPMYJbI, aO0peBUATYpy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pAcloO3HABaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiageHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3aJ]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWs, MOHWMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aWMOJCHCTBUS, MOHUMATH
HaMEpEeHHUs IPYTUX JIIOAEH, NPOSBIATh YBAXKUTEIbHOE OTHOUIEHHUE K COOECETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JesITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOM W WHIWBHUIYaATIbHOU
paboThI U perIeHUN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOU 3a/1a4K;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJUIEKTHBA;



NPUHUMATh 1EIM  COBMECTHOM  JEATENIBHOCTH, OpPraHU30BBIBATH U
KOOPJAVUHUPOBATH JEUCTBUA II0 €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensaTh poid € YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KauyeCTBO CBOETrO BKJIAJa M KaXJOTO yYaCTHHUKA KOMAaHIbl B
001 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILEHHWBATh HJIEUM C MO3WUIMU HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIH30BaTh OWOJIOTUYECKUE 3HAHUS [JI BBISBICHUS TpoOJeM U HX
pelieHus B )KM3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NI€SITENBHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 3a7a4l B 00pa3oBaTEIbHON
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIIeHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCH UA;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUINH B
pa3HbIX O0OJIaCTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 0Opa3oBaTENbHbIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBbHOM  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHW, MCTIOIB30BaTh MPUEMBI PeIICKCUU ISl OIEHKHA CHUTYallld, BHIOOpA
BEPHOT'0 PELICHUS;

yMETh OLCHUBATh PHUCKH W CBOECBPEMEHHO MPHUHUMATH PELICHUS IO HX
CHIDKCHUIO;



MPUHUMATh MOTHBBI M AapryMEHTBhl APYIMX IMpPU aHaJU3€ pe3yJIbTaTOB
NeSATENbHOCTH;

3) npuHATHE ce0NA M APYTIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTbl JPYTUX NpHU aHaJIU3€ pPe3yJbTaTOB
NeSTENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbBIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATCIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS U
MPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTaBICHBI IO roaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTMH B CHUCTEME HAy4YHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KAapTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIECTB M TMpPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJIALMS), YPOBHEBAsT OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTHUYECKUE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, UEHTpajdbHas JOrMa MOJEKYJsipHOl Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMU HAYYHOT'O MO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
OMHMCAHUE YKUBBIX CUCTEM, IMPOIIECCOB W SIBIICHUI, OpraHu3alus U IpOBEACHUE
OMOJIOTMYECKOTO  HDKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX



pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMECHHE
JIeNaTh BBIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHAWNBUAYATLHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
IIPOIIECCOB ¥ SIBJIICHHM, ISl PUHATHS MPAKTUYCCKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecnieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKPYXKAIOIIUX JIFOACH, COOI0OIEHNST HOPM I'PAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHKCHHM
COBPEMEHHOM ouooruu u OMOTEXHOJOTHH IS PaIMOHAJILHOTO
IPHPOJIOTIOIB30BAHUS;

YMEHHE peliaTh dJCMEHTAapHBIC TEHETHYECKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICIICHHOE HACIeIOBAaHUE, COCTABIISATh CXEMBI
MOHOTHOPHUTHOTO CKpPCITUBAHUS JUIS TpEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHUE BBITIONHATh J1a0OpaTOpHBIE MW TpaKTUYECKHe pPaboThl, COOJI0IATh
npaBuia Ipu pabore ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUSA, BKIIOUAIOIIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJSIpHbIC
MaTepHalbl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONOTHYECKYI0 UH(POpPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIH OMOJIOTHMH B CHUCTEME HAYYHOTO
3HaHMSI €CTECTBCHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB W TIOHSTHIL:
BU/JI, TOMYJSALNS, TeHOPOH, PBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPbI) SBOJIOINUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHuE, JKOJOrMdeckue (HakTophl,



DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTHI, pPEAYLEHTbl, LEeNU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUOreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUHU (dBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepuazackoro),
OTPENEINATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJaMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBIDKCHHE  THUIIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIBI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJIOB, TMOMYJAIUN, TMPOIYIEHTOB, KOHCYMEHTOB, pPEIYyICHTOB,
OMOreolleHO30B U HDKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUSA JKOJOTHMYECKHUX (PAaKTOPOB HA OpPraHU3MBI, MEpPEeHOca
BEIIECTB M TIOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXMMHYECKUX
ITUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUA A OOBSICHEHUs OUOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJISI NPUHATHSA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
KU3HA C 1EIpl0 oOecreyeHusi O€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHNSI HOPM TPaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH WCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH JIJIS1 PAIIMOHATBFHOTO TIPUPOIOTIOIB30BAHUS;

yMEHHE periaTh dJeMEHTapHbIE OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MEepEHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUsA );

YMEHHUE BBIMOJNHATh J1aOOpAaTOpPHBIE W MpaKkTUYECKue padoThl, COOII0IATh
mpaBmiIa nmpu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOWM MH(OpMAINHU, HAYYHO-TIOMY IS PHBIC
MaTepuasbl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE U YCTHBIE COOOIIEHUS,
000011ass OMOJOTMYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIO0JIb30BaTh MOHSATUWHBIN anmnapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aeioB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka 2 0.5 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
2 JKuBEBIE CUCTEMEI U UX OpraHu3aus 1 bubmmorexa [OK
p I https://m.edsoo.ru/7f41¢c292
. bubnuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIETKH 8 1
https://m.edsoo.ru/7f41¢c292
4 KuszHeneaTeabHOCTh KIETKHA 6 bubmorexa LOK
https://m.edsoo.ru/7f41¢c292
5 PazmHOXeHUE U UHAMBUYAIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Kourpoububie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnnorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Oprauns 0 arorias cpena 5 1 1
Prafi3MBL I OKpYRatotas cpel https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA )KUBOM TPUPOIBI.
[IpaxTnueckas padora Ne 1
bu6moreka [IOK
2 «HMcnosnp30BaHne pa3IndIHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB IIPHU U3yYEHUU
OMOJOTUYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI | bubmuorexa [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMHYECKUN cOoCTaB KIeTKH. Boja u | bubnuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. C eHue 6e 1
HIEH. OCTAR I CTPOCHHE BEMKOB https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTU ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpuUMepe aMuIas3bl
WJIM KaTalasbl)»
b K
7 VYraesoasl. JInnuael 1 nGmroTexa O

https://m.edsoo0.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

bubmuoreka [JOK

8 Hyxneunossie kucnotel. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTO1bI U3y4EHHUS bubnuorexa [JOK
kietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune dyKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOTIpEIiapaTax u ux
OTIMCAHUE)
12 OOMeH BelecTB Wik METab0JIu3M Bubamorexa [IOK
https://m.edsoo.ru/863e766¢
13 ®oTOCUHTE3. XEMOCHHTE3 buomorexa OK
https://m.edsoo.ru/863e7c98
14 DHepreTuYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{eneHue
KJeTku. MuTto3. JlabopartopHas
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Bubmiorexa OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIlIKa JIyKa Ha
TFOTOBBIX MUKpOITpEnaparax»
16 buocunres Oenka. Peakims bubmuoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsmus — OuocuHTe3 Oenka bubmiorexa LIOK
https://m.edsoo.ru/863e796e
18 Heknerounsie Gpopmbl :KU3HH — bubnmoreka [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
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [{OK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
o1 JlabopaTtopnast pabota Ne 4 0.5 bubnuoreka [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NHnmBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [JOK
HAaCJIEJICTBEHHOCTH U U3MCHUYHBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
https://m.edsoo.ru/863e8878
CKpeIllBaHHE
JuruOpuaHoe cKpemuBanue. 3aKoH BuGmiorexa LOK
25 HE3aBHCHMOI'0 HACJIEIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuersieHHOE HaclleJJOBaHHUE
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3y4yenue pe3yapTaToB 0.5 bubnuoreka [IOK
MOHOTHOPUHOTO U AUTUOPUTHOTO https://m.eds00.1ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKPOIpPENapaTax»
27 I'enetuka nona. HacaemoBanue bu6mmoreka [JOK



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
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHCIJICHHBIX C ITOJIOM

https://m.edsoo.ru/863e8c60

N3menuusBocts. Henaciencrsennas
M3MEHUYMBOCTH. JlaboparopHas

)3 pabora Ne 6. N3yucnwue | 0.5 bubmmoreka [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBO»

HacnencrBeHHass "3BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. 1 0.5 bubnuoreka [JOK
«AHanmm3 Mytanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»

bu6moreka [IOK

30 Perteririca esionexa : https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO

31 TeMme «HaciencTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)

32 Ceneknus Kak HayKa v IIPOLIECC 1 bubmorexa LOK

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

1 MeToabl 1 JOCTHXKEHUS CETICKIIMU | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTexHosorus kak oTpacib | bubnunorexa [JOK
NPOU3BOJCTBA https://m.edsoo.ru/863€9336

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

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
" bubnuoreka [JOK
1 DBOJIIOIHS U METOJIbI €€ U3yYeHUs 1
https://m.edsoo.ru/863ea20e
) Hcropus pasBuths npeacTaBiIeHUN | bubnnorexa [JOK
00 3BOTIOIINHA https://m.eds00.1u/863e¢9570
3 MukposBonronus 1 Bubamorexa [IOK
https://m.edsoo.ru/863e9cle
[Tomynsammst Kak deMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOITHH.
4 JlabopaTtopnast padota Ne 1 1 0.5 buomorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB 10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC | bubnunoreka [JOK
(haKTOpHI) FBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrectBennsiii 0TOOp U €10 GOpMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoMIOIUY:
MIPUCTIOCOOIEHHOCTh OPTraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas | 0.5 bubnunoreka [JOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus u nytu | bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTumocTs 3BOTIONUMN
10 Ucropus xu3nu Ha 3emiie 1 METObI
€€ N3y4eHUS
1 ['mnoTe3bl MPOUCXOKIACHUS KUZHU bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5ab
12 PazButune xxu3HM Ha 3emMIie IO Ipam U bubnuoreka [JOK
nepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATArbl IBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yyeHune UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIUSIX)
14 CoBpeMeHHas cucrema bubnuoreka [JOK
OpPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopshl) bubnuoreka [JOK
aHTPOIIOreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJNH 3BOJIIOLIMHI
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJlanTaliy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBuriit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMJie»
20 DKoJIoTus Kak HayKa
21 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsl

https://m.edsoo.ru/863eafec

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padora Ne 3.
«Mopdostoruueckre 0coOOCHHOCTH

N bubnuoreka [JOK
22 pacTeHuii U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bubnuoreka [JOK
23 buotnueckue dakTops nommoreka I
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktudeckas paborta
24 Ne 2 «IToacuér mmoTHOCTH 0.5
MOMYJISILIUM pa3HbIX BUIOB
pacTeHui»
)5 Coo01iecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE MIOKA3aTeNIN IKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoHbIe SKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
3KOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



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

32 UYenoseuecTBo B buocdepe 3emin 1
13 CocyltiecTBoBaHUE MPUPOIBI U | bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O000IIEHE TEMBI
34 «Coo011IecTBa 1 IKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIJMYECTBO YACOB I1O 34 )5

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHME
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. AxkunonepHoe o61mectBo «M31aTeabcTBO
«ITpocsemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6mios A.M. u 1p.;
[Tox penaxnueii [Taceunuka B.B. Akiinonepnoe ob6mectBo «M31aTeabcTBO
«ITpocsemienue»

* EcrectBo3nanue 10 xnacc/ I'abpuensan O.C., OctpoymoB WU.I'., ITypeiesa
H.C. u np. Akimmoneproe o61iectBo «M3narenbetBo «IIpocBemenuey

* EcrectBo3nanue 11 kiacc/ 'abpuensn O C., Octpoymon W.I"., [lypsieBa

H.C. u np. Akimmoneproe o6mectBo «M3narenbctBo «IIpocBemenuey

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

m.edsoo.ru



