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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl TO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpeJICICHHs] TOAXO0A0B K (DOPMUPOBAHUIO COAEPKaHUS YYEOHOTO TpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHble nosioxkeHns @OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNiel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHUI K YPOBHIO TIOJITOTOBKHU BBIITYCKHUKOB, TIOJIOKEHHS 00 OOIIHX IENIX U
MPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cneruuke OMoIoTHH, € 3HAYCHUH B TTO3HAHWUU KMBOW TIPUPOBLI U 00CCTIICUCHHUH
CYIIIECTBOBAaHHS YEIOBEUYECKOro oOmiecTBa. COracHO Ha3BaHHBIM IMOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIE (DYHKIIMH IMMPOTPAMMBI TI0 OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouomornu AaéT MpeACTaBICHHE O MeNsix, 00 obmen
CTpaTeruu OOYy4YCHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yuebHOoro mpenmera «buomorusi», ompenenser 00s3aTeNbHOE TPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM W TeMmaw,
PEKOMEHTyeMYIO TIOCIIEeIOBATEIbHOCTh U3YyUEHHUsI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPECAMETHBIX CBS3CH, JIOTMKH 00pa30BaTEIIBHOTO
mpoiiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yYarOIIXCs.

B nporpaMmvme 1o OuWOJOTMM TaKXKe YYUTBHIBAIOTCS TpPeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
NeATeIbHOCTH/YIEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOT0 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IPEACTABICHUN O 3JI0POBOM
oOpa3e XM3HH M OEpeKHBIM OTHOIICHHUEM K OKPY)KAIOIIeH NpUpPOITHOU cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPHH, a TaKKe 3HAHHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yAENEHO BHUMAaHHE HCIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS TPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICICTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-
T€HETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJOTHYECKU
1IeJIeCO00pa3HOTO TOBEICHUS B OKPYKAIOMIEH MPUPOTHON cpene, aHaim3a
BIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE TPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPHUKJIATHON HAIIPABICHHOCTH
y4eOHOro npeamera «bHoIOrus» MPOAUKTOBAHO HEOOXOAUMOCTBHIO 00ECTICUCHUS



YCIIOBUU JJISl PELICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpeamnosaraeT (GOpMUPOBaHHE Yy  OOyYarOIIMXCA
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JAMHAMUYHO Pa3BHBAIOIETOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0Opa3oBaHMS 3aHUMAET BaKHOE
Mecto. OHa obOecrnieunBaeT (QoOpMUpPOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOM KapTHUHE MHpa, paclIupsieT U 00o0uIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIUYUTENIbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3allMd WU 3BOJIIOIUH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOABL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3zomacHoro oOpasa
KU3HU, IKOJOTMUYECKOT0 MBIIUIEHHUS, IIEHHOCTHOIO OTHOIIEHUS K KMUBOU IIPUPOE
U YEJIOBEKY.

Bonbioe 3HaueHre OMONIOTUSl UMEET TAKXKE JJIsl PEIICHUS] BOCIUTATENIbHbBIX U
pa3BUBAIOLIMX  3a/Ja4  CpelHero  odmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenune O6uonoruu odecneynBaeT ycJIOBUS i (OPMUPOBAHUS
WUHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKON KYIbTYpbl, CIIOCOOCTBYET HMHTETpAIlMM OWOJIOTHYECKUX 3HAHUHU C
IPECTABICHUSAMU U3 IPYTUX yU4E€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHU
u reorpaduu. Ha3zBaHHbIe MOJIOKEHUS O NpeAHA3HAUYEHUU Y4eOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY Il ONPENENIEHUs MOIXOAOB K OTOOpYy H
CTPYKTYPUPOBAaHUIO €r0 COJEp)KaHus, IPEJICTABICHHOTO B IIporpaMMe IIo
ouosoruu.

OT100p comepxanust yuyeOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3MLMHA KYJIbTypocOOOpa3HOro MOAX0/Aa, B COOTBETCTBUU C
KOTOpBIM O0yuaromuecs AOKHbI OCBOUTH 3HAHUS M YMEHMs, 3HAUMMBbIE IS
(GopmMupoBaHusi 00ILIEH KyJIbTYypbl, OINpEACAIONME aJeKBATHOE IOBEIACHHE
YeJ0BEKa B OKpPY’Kalollledl MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TMpPaKTUUYeCKoi nearenbHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHMM
3aHHUMAIOT 3JIEMEHTHI COJIEP’KaHUsA, KOTOPBIE CIy>aT OCHOBOM At pOpMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LEHHOCTHBIX  OpPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOIIUX  T'yMaHHU3alUH
OMOIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHe coOAepkKaHHs y4eOHOro Marepuajga B Mporpamme II0
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHHS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEAYIOIINE COAepKaTeIbHble TMHUU: «buosorus kak Hayka. Meroasl
HAay4yHOIo No3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpasve OpPraHHMYeCKOro MHUpay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJiIcHUE  OOydYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHUCTEM pPa3HOr0 paHra M NPUOOpETeHHE YMEHUM
WCIIOJIb30BaTh ATU 3HAHUS JIS TPAMOTHBIX JCHCTBHI B OTHOIIEHHWU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue 1einu u3ydeHus yueOHoro mnpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, paBujIax, CIy>KalnuX OCHOBOU
st OPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOTO MO3HAHUSI, CTPOEHUH, MHOTOOOpa3un U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AINH, BBIIAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromMUXCS TO3HABATEIbHBIX, HUHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAOB, UACH M MOAXOJOB K U3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTAHOBJICHHE Yy OOydYarIuxcs OOmed KylabTypbl, (YyHKIIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH U OLIEHWBATH SIBICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABI HA OCHOBAHMM 3HAHUN M OIBITA, MOJYYEHHBIX MIPH
U3Y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0OyYalOIMXCS YMEHHUHW WUIIOCTPUPOBATh 3HAUYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOBI, HEOOXOIMMOCTH O€PEKHOTO OTHOIICHUS K HEeH, COOJIIOICHUS STUUECKUX
HOPM P OPOBEIECHUN OMOJIOTMYECKUX UCCIIEI0BAHUMN;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM JJIsI TOBBIIICHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYPBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCETHEBHOM KU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH AESATEILHOCTHU M0 OTHOUIEHUIO K OKPY’KaroIen cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIeBaHMA.

B cucreme cpemnero obmiero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SIBIISIETCSI OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSAIIMM B
COCTaB MpeAMEeTHON 00s1acTh «EcTeCTBEHHO-HAayYHbIE TIPEAMETHI.



JI1st uzyuenus OUOJI0THHM Ha 0A30BOM YPOBHE CpEIHETO 00IIero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Hezel).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMHM, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, TUKOM, 3CTETUKON U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOW TIPUPOIBI (HAOIOICHUE, DKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kiaccupukaius, MOJACIUPOBAHUE, CTAaTUCTHYECKass 00padoTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS KUBOW TTPUPOIBI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U MX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUMOCUCTEM:
MOJICKYJISIDHBIM, KJIIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYISIUMOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKH JKU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOIJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (NE€pBUYHASA, BTOpUYHAS, TpETUYHAsT U
YeTBEPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue Katanuzatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuust pepMEHTOB OT HEOPraHUUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoOHOcaxapuabl  (TJO0K03a, pubo3a U JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmay, TJIUKOTeH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Gochorunuasl, crepouabl. [ 'mapoduibHO-
ruapodoOHble  cBoWcTBa. buonormyeckue ¢yHkuum aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MoHOMEpHI
HykJ1enHOBbIX KUcnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinerounast Teopus — npumep B3auMOJIEHCTBHS
ujel u HaKkToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUeHHS KIIETKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe NpU3HAKKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CHUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas | TMpokapuoTudeckas. (OcobeHHoCTH
CTpOeHUsl MpOoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
SYKApUOTHYECKOW KJIETKU. OCHOBHBIE OTJIUYUSI PACTUTEIBbHOM, >KUBOTHOW U
IpUOHOMN KIICTKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX
dbynakuuu. [Tnazmarudeckas memOpana, e€ cBolicTBa u ¢pyHkiuu. [{utonnasma u eé
opranouasl. OmHoMeMmOpaHHble opraHounbl kietku: JDIIC, ammapat Iombmxw,
nu30coMbl. [lo1yaBTOHOMHBIE OpPraHOMAbBI KJIETKH: MUTOXOHAPUM, IUIACTHUBI.
[IpoucxoxxaeHne MHUTOXOHApPUN M TuIacTUA. Bunabl tmactua. HememOpanHbie
OpraHOUJIbl KJIETKW: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Anpo — perynsatopHbiil eHTp kieTku. CTpoeHue siapa: saepHas 000J0ouKa,
KapuoIlja3Ma, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCIOPT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

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

Juarpammel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeneneHne XMuMUUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «brocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OeNIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mMoaekybl



AT®», «CtpoeHne 3yKapHOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pacTUTENbHON KIETKN», «CTpoeHHUE NPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE IJsi MPOBEICHUS
HaOJIOJICHUM, HW3MEpPEeHUM, HSKCIEPUMEHTOB, MHUKpOIpenapaThl PacTUTENIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnass pabora No 1. «/3ydyeHue KaTaIUTHUECKONW aKTHUBHOCTHU
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «lM3ydyeHue cTpoeHHs KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepU IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpernaparax u ux
OMHUCAHUE».

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO IMpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHbiid. Ponb pepmenToB
B 0OMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®dotocunte3. CseroBas u TemHoBas ¢a3bl (orocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HH
Ha 3emuie. Brniusiaue ycnoBuii cpeibl Ha (POTOCUHTE3 U CHIOCOOBI MOBBIIICHHS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpPYIoMue OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuyeckuii OOMEH B KJIETKe. PaclienieHne BEleCTB, BBIACICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOTOo OOMEeHa.
I'mukonus. bpoxenue u ero Buapl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OxkucnuTenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peakumu wmatpuuHoro cuHTe3a. I'enernueckas wuHbopmamus u JIHK.
Peanuzanms reHetwdeckoil mHbOpManu B KieTKe. [ '€HETHYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancnsuus — Onocuntes
Oenka. Ortambl TpaHchsiuu. KoampoBanue amMuHOKHCIOT. Pomb pumbocom B
OouocuHTese Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYChl. McTopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OcCOOEHHOCTM CTPOEHHUS W JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTteHuii, KUBOTHBIX U 4YEJIOBEKAa, BbHI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura venoseka (BUY) — Bo3zoyautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza.  lIpodunaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konbnos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nuTanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «'eHeTuuecKu Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CITIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Ynpoenne JIHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKN», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUS U  WHIUBUAYAIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUi CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmosioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JEJEHUE HaJBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO0.

Meito3. Cragum Mmeiios3a. IIporecchl, mpoucxoasiyme Ha CTaauiax Meno3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin U
3Ha4YECHHUE MEH03a.

'ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKU W AUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — raMmeT (CnepMaTo30ull, SHIEKJIeTKa) — CIEepPMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaAoB. OIUI0OA0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pas3BuTHEe (OHTOT€HE3). OMOPHOHAIBHOE Pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. TUIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HEmpsaAMoe (JIu4uHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOECHHE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nmukin», «Permmukanus JHK», «Mwutos»,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIIUX U
4yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «Cnepmato30uasl
MJIEKOTTUTAIOIIETO», «SNIEKIeTKa MIEKONUTAaIero», «KapuokrnHe3 B KIEeTKax
KOpEIlIKa JIyKa», MarHUuTHas MOJeNb-aliuIuKaus «JlegeHue KIeTku», MOIEb
JHK, mozaenb MetadazHoilt XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe muTO3a B KIJIETKaX KOHYHMKA
KOpEILKa JyKa Ha TOTOBBIX MUKpOIIpEenapaTaxy.

JlaGopatopHast pabota Ne 4. «W3yueHue CTpOEHHUs IMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
¥ SMOpHOJIOTMH B CTAaHOBIIGHUU TEHETHKU. BKiIam pocCUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabpl TEHETUKH (THOPUIOIOTHYECKH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIIE/IOBAHMS MPU3HAKOB, ycTaHOBIEHHbIE . MeHnnenem.
MonoruOpuiHOe CKpeIIMBaHWe. 3aKOH eAuHOOOpasusi THOPHIOB IEPBOTO
nokoneHus. IlpaBuino AOMUHUpOBaHUA. 3aKOH pPacHICIUICHUS TMPHU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  CKpeniMBaHHWE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanm3upyroniee ckpemnBanue. Mcnoib30BaHne aHAM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacnenoBanwe mpuszHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUEeCKHUE KapTHhl.



I'enetrnka mosa. XpoMOCOMHOE OIpENeNIeHUE Moja. AyTOCOMBI M TOJOBBIE
XpoMOCOMBI. ['oMorameTrHele W TreTeporaMeTHble oOpraHusmbl. HacnenoBaHue
MPU3HAKOB, CLIEIIJIEHHBIX C MMOJIOM.

M3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONM U3MEHUMBOCTH. BapualimoHHbIN psijf ¥ BapualmoOHHAas KpuBasl.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKA U UX
HopMa peakuuu. CBolicTBa MOAU(DUKAITMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUMHYECKas, H3MEHYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 ¥ TMOJOBOM Mpolecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4rHbl MyTanuidi. MyTtareHHnbie (hakTOphI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka 4yenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-T€HE THYECKU . CoBpeMeHHoe onpeieeHue FeHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananmm3a. HacnencTBeHHble 3a0o0iieBaHUS dYelIOBEKa: TEHHBIE OOJIC3HU,
00JIe3HU C HACJEJICTBCHHOM MPEeAPacOOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue W TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTUKHA U JICUCHUS TCHETUUECKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE MEIUITMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHUI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. M. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
IIUTOTCHETUYECKAasE OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHOoe  CKpeldBaHHUEY,
«uTomorndyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBaHUAY, «Meiio3y,
«B3anMoIeCTBUE aJJIENIbHBIX TE€HOBY», «l'eHeTnueckue KapThl pPaCTECHUH,
JKUBOTHBIX W YeJIOBeKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HacCeIO0BaHUS,
CLHEIUIEHHOTO C TmoJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukanmornHas HW3MEHYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa rpyI KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

OOGopynoBaHue: MOJACTU-AMIUIMKAIMA «MOHOTHOPHUIHOE CKPEIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOpMmMa, MyTanuu
(OpMBI KPBUILEB U OKpPACKH Tena), repOapuii «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

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

Jlaboparopnas pabota Ne 6. «M3yueHne Moau(pUKaIIMOHHON U3MEHUHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IpOLECC. 3apOXKIAEHUE CENEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBwioBa 0 IMEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOMCXOXKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeJIEKIIMU. MacCOBbIN U WHAUBUIYAIBHBI OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras auHus. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUAMHT.
Otnanénnas tulOpuamzanus ©u e€ ycnexu. VCKyCCTBEHHbIH MyTareHe3 H
NOJIyYEHUE MOJUIIIOUAO0B. JIOCTMKEHUS CENEKIMH pPACTEHUN, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHplx opraHu3mMoB. KierouHas
nHxeHepus. Kiietounbie KyJabTypbl. MUKPOKIIOHATBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuer 1 cxembl: kKapta «LleHTpBI TPOUCXOXKIEHWUS W MHOT000pa3us
KyJbTYpPHBIX pacTteHuit», «Ilopoabl ToMallHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuausanus», «Padotel akagemuka M. @. MiBanosay,
«llonmummonaus», «OOBEKTh OuOTExXHONOTUNY», «KileTOuHble KyNbTYyphl H
KJIOHHUpOBaHUE», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUSY.



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

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

11 KJIACC

Tema 1. IBoIIOLIHOHHASI O0HOJIOT HSI.

[IpeanochikKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. OBOJIIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBunerensctBa 53BoJONUM. [lageoHTonOrMyeckue: mOCAEI0BATEIBHOCTD
MOSIBJICHUST BUJIOB B TMaJICOHTOJIOTHYECKOM JIETONUCH, TEPEXOJHbIe (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepuKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M pa3In4us SMOPHOHOB pPa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pPyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. IIpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIIONUU BHUJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenaEHHass U3MEHUYHBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunretnueckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MOIOXKEHUS.

Mukpososonus. [Tonynsiiusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBxymue cuiabl (pakTophl) IBOJIOIKK BUAOB B MpHpoje. MyTallMOHHBIN
mpoiecc ¥ KOMOWHATHBHAS W3MEHYHMBOCTH. [lOMynsiiMOHHBIE BOJHBI M ApEid
reHoB. M30s1ust 1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomonuu. DopMel
€CTECTBEHHOr0 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yiabTaT dBoionuu. [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp(h 03kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buga. OcHOBHbIE — (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DPopMbl  IBOMONMM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTumMocTh 3BOJIIOIUU.

[IpoucxoxkaeHue oT HecrmeuualIu3upoBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS padaliusl.

JdeMoHCcTpanum:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apoablln

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  Hopoa  KHUBOTHBIXY, «ITonynsauumny, «MyTannonsnas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema MapuipyTta mnytemectBus Y.
Hapsuna», «boppba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpumMepsl 3alUTHBIX TPUCIOCOOJEHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS ASBOJIONHUNY», 00bEMHAS MOJETh
«CTpoeHHUE TOJTOBHOI'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJuieKiusi «®DOpMBI COXPAHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX U pacTeHuit», Mojenb ammiukamus «llepekpéct
XpOMOCOM», BiaxHble TpenapaTtel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «/po3oduna» (Hopma, myranuu (Gopmbl KpbUIBEB U
OKpAaCKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pPa3BUTHE KU3HU HA 3emue.

JloHay4dHbIE MPEACTABICHUS O 3apOXKICHUU >KU3HH. HaydyHble TUIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BoJoIuu. HauanbHble sTamnbl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MpPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickasg »pbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 2pa ® €€ Tmepuoiabl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpakeHHe OHBOMONUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeToapl H3ydeHus aHTpororeHeza. Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JIBrKymue  Cuiibl (akTopbl)  aHTpoOMOreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBEeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPYa, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npaAmoxomdmud, YenoBek HeaHaepTanbCKui, YeloBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHaJIbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBenne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHHMYEeCKOro MHUpay,
«CpaBHEHUE AaHATOMUYECKUX 4YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOIN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaiblla, KPOMAaHbOHIA), CJIENKUA WU
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast pabora Ne 1. «M3ydeHre uckonmaeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUASIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII WIKA KpaeBeIUeCKUl My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aadyd ¥ pa3fesibl SKOJIOTHH. MeToIbl IKOIOTHYECKUX
UCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxkTopos:
abuotuyeckue, OMOTHMYECKHME U AaHTPOIOTeHHbIE. JleHCTBUE HKOJIOrMYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero (opmsl. [lapasutusm, koomnepamus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHBIE —IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lnHaMuKa YucI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

IToptpersl: A. I'ymGonbar, K. @. Pynse, O. I'ekkensb.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymamun», «3aKOHOMEPHOCTH pocTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTHYeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdosnornyeckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLNUI Pa3HBIX BUJIOB
PACTEHHI.

Tema 4. Coo01ecTBa M 3K0JIT0THYECKHE CHCTEMBI.

Coo0miectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBSI3M B
OMOLIEHO3E.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »skocucreme u
OouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peAylleHThl. KpyroBOopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpopuueckue (nmuUIeBbIE) YPOBHM 3KOCUCTEMBbI. IlumeBble 1iemM U CETH.
OcCHOBHBIE TOKa3aTeldd HKOCUCTEMBI: OMoOMacca, MNPOAYKLIHS. IDKOJOTHYECKHE
nUpamMuabl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJisinus, pazsurue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U peK. DKOCUCTEMa XBOMHOIO
WM IIAPOKOJMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE ~ 3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTop ycTounBocTu sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPephl Kak
robaNbHOM 3KocucTeMbl. JluHaMuyeckoe paBHOBecHME M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yTJIepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoBeuecTBO B Omochepe 3eMin. AHTpONOreHHbIe U3MEHEeHUs B Onocdepe.
['nmo6anbHbIE 2KOJIOTHYECKHE TTPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
6uropa3zHooOpasusi Kak OCHOBa yCTOoWMuMBOCTU OMocdepsl. OCHOBA palliOHATBLHOTO
yIOpaBJI€HUsI TPUPOAHBIMM pEeCcypcaMM M UX HCHOJIb30BaHHe. JlocThKeHus
OMONIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpupogueie cooOmiectBay, «llenum nuTaHUA», «IKOJOTHYECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOWMHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX Boa», «IlouBa — Ba)kHelIlas COCTaBIsSrONIas
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii d3GdexrT», «DaKTOphI
pPaAMOAaKTHBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactuTenpHbIe cOO0OIIECTBaY, KoJeKiun «buorienosy», «Bpeaurenn BaxxHEHIITNX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuul ¥ KOJUICKIMH pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM HKOJOTMUECKHMM TpymnnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOTN HA  BA3OBOM  YPOBHE CPEJIHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero olmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pEe3yJIbTaTOB OCBOCHUSI mpeameTa «buomorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIM4he MOTHBAMM K OOy4deHWro0  OHOJoTHH,
IieJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCA B CBOECH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJUUYME OKOJOTMYECKOTO IIPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pEe3yJIbTAaThl OCBOCHUS IMpeamera «buosiorus» J0CTUraroTCs B
€IUHCTBE YYEOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIieccaM CaMOIIO3HAHMS, CaMOBOCIHTAHUS M
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MMATPUOTU3MA,
YBOKECHUS K 3aKOHY U IPABOIMOPAJAKY, YEJIOBEKY TPyJa U CTapllieMy MOKOJCHHIO,
B3aUMHOTO YBaXEHHUs, OCPEKHOTO OTHOILICHUS K KYJIbTYPHOMY HaCICIUI0 U
TpaJIuIsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaIOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMCH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPECHHE >KU3HCHHOTO
OTBITa W OMbITA JECSITEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HAmpaBlICHUMN
BOCTIUTATENILHOM AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJIEHAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [JEITEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOEXKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM IrPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIIJIOE ¥ HACTOSIIIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MaMITHUKAM MPUPOIBL,
OoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHEe OWOJOTMH, TOHMMAaHUS 3HA4YCHHs] OWOJOTMU B TO3HAHUHM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA I[EHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHUE U peanu3alus 3J0pOBOro M 0Oe30MacHOro o60pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 37]0POBbIO;

MOHMMAaHWE WEHHOCTU TMPABWJI HMHIAMBUIYATbHOIO H  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCEJACTBUM M HEMPHUATHUS BPEIHBIX MPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY101t00u¢e;

FOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm mpodecCHOHANBHON AESITeIbHOCTH, YMEHUE
COBepIlaTh OCO3HAaHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0OOpa3oBaHUI0O W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlECTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HaHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHHUS TIPU PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOJIOJICHHE  TpaBUJl  MOBEAEHUA B  MOPUPOJE,
HAalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
IKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUATHBIC IKOJIOTHICCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUIN U TIPEIOTBPAIATH UX;

HaJMYHUEe Pa3BUTOTO DKOJOTHYESCKOTO MBIIIICHHSI, YKOJIOTHIECKON KYIbTYpPHI,
OTIbITa JeATETHHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHHUKATUBHON M COIMAIBHON
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATEIIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe CcrenuUKU OWOJIOTMM KaK HAayKH, OCO3HaHHS €€ poJid B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE MPHUPOIBI, YCIOBCKA W
oOmIecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuU MpodiieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU JII COBPEMEHHOW IMBUIIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIEM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  DPa3BUTHIO,  PAIMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYaroImuxcs, GOpMHPYyEeMOM
MIPU U3y4YECHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh TMOJTy4YaeMble 3HAHWS JUIsl aHaiu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHPA U MPOUCXOMSAININX B HEM M3MEHEHUH,
YyMEHHUE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOMYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWOJOTHYECKUE 3HAHUS IS
penieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

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



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaThl OCBOECHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUYHbIE TOHSTHS, OTpa)Karollre
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuuduKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx (BEIEeCTBO, SHEPIHUs, SIBIECHUE, MPOILIecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONIOJeHuEe, HU3MEpPEeHHe,  HKCIEPUMEHT U JPYrHuXx),
yYHUBEpCAJIbHbIE y4eOHble JeHCTBUA (TO3HABAaTeNIbHbIE, KOMMYHUKATHBHBIC,

PETYIISITUBHEIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M COIMAIbHOM KOMIMETEHIMH OOYyYarouuxcs, CIOCOOHOCTD
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHMUSI W  yHHUBEpCalbHble ydeOHbIE JEHUCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus IOHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BBI€e JJOrHUecKHe JeicTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILUICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIE IMPHU3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMHU MOHSATHUSIMH);

OompeAesaTh LEIH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMH IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS Il OOBSICHEHUS (PAKTOB M SIBJICHUU
YKABOU IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JETyKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (POPMYIHMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICIIbHEIC cpencTBa JUTSE MpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHHUM B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHHS MPOOJIEMBbl C YYETOM aHAIN3a UMEIOIINXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM A€ TEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TIPOCKTHOMN JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus npodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS IPAKTUUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 TMOJYYCHHUIO HOBOTO
3HaHUS, €r0 HWHTEpIpeTaln, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4E€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3aHUN YICOHBIX U COITUATBHBIX MPOEKTOB,;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (GOpMYIUPOBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HAXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTel;

BBIIBUTATh HOBBIE WJCH, MpEJJIaraTh OpPUTHHAIBHBIC MOAXOABI U PEIICHHS,
CTaBUTb NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMmaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE y4eOHOTO
MocoOusi, HAYYHO-NIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIAOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(GbopMyITHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOABI MIPH MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON JUIsl BBITIOJHEHUS! y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (QopMy  MpeIcTaBICHUS
Oouonornyeckoit mHpopMauu (CXeMbl, rpad)UKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1ipyroe);

UCIIOJI30BaTh HAY4YHBIM S3BIK B KA4eCTBE CpEICTBA IMpu paboTe ¢
Oouosiornueckoi mHMOpManMEe: TPUMEHITh XUMHYECKHUe, (Quznueckue u
MaTeMaTHYeCKUe 3HAKM M CUMBOJIbI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEIICTBA
HaTJISITHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
UH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUH);

pacno3HaBaTh HeBepOaldbHBIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HW3JIAraTh CBOIO TOYKY 3PEHUSI C HCIOJIB30BaHHEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas J1esITeJIbHOCTh:

MOHUMATh M HCIIOIH30BaTh MPEUMYINECTBA KOMAHIHON M WHIWBHIYATHHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3aa9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU € Y4ETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)X0T0 YiIeHa KOJJICKTHBA;



NPUHUMATh [€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJVMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHHUIO: COCTABJIATH IUUIAH JCUCTBUH,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHIBI B
001t pe3yabTaT o pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBAaTh HAEHU C IMO3UIUA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTHY;

OCYLIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEAECHHUE B PA3IUYHBIX
CUTYAIUsX, TPOSIBISATh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAaHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMUCTBUSIX M MOCTYIKAX MO OTHOIIEHHWIO K KHUBOW MpPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIHO OCYILECTBIISITh NTO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0OJIeMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSX;

CaMOCTOSITEJIbHO  COCTaBJIATh IUIAH pEIIeHUs MpoOJeMbl ¢  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLCHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a peLICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUIINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0O0pa30oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHTb KOPPEKTHUBBI B AECATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOM  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUA WM MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUN ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PUCKH W CBOECBPEMEHHO MPHUHUMATh PEIICHUS MO HX
CHIDKECHUIO;



MPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAJIU3€ pE3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE Ce0NA U APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JpPYTUX IMpU aHAJIU3€ pPE3yJIbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOr0 YEIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crieliupuieckue 1 yueoHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUHA U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JCATEIBLHOCTH IO TOJYYCHHUIO HOBOT'O 3HAHUS W
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBSI3aHHBIX C Owuojoruei. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJU OUOJIOTHH B CHCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIAIE POCCHMCKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbIBATh COJEpKaHHE OMOJOTHYECKHX TEPMHUHOB W TOHSTHA:
KU3Hb, KJIETKa, OpraHu3M, Meradonu3M (0OMEH BEIIECTB U IpEBpallcHHUe
SHEPIuM), TOMEOCTa3 (CaMOpEryJisdlus), YPOBHEBASI OPraHU3aLNsl KUBBIX CHCTEM,
CaMOBOCIIpOM3BeAeHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTHYECKUE TeOopuu (KJIETOYHAas, XPOMOCOMHasi,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuid H. WM. BaBuioBa), onpeaensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alus U MPOBEJICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTa,  BBIJBWKEHHE  THUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSACHEHUE MOJIYUYEHHBIX



PE3yJIBTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC NMPU3HAKUA BHUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHIAUBUAYAILHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LeJblo oOecrevyeHuss OE30MacHOCTH CBOErO 30POBBS M 30POBBS
OKPYXKAIOIIUX JIFOCH, COOI0OIEHNUS HOPM IPaMOTHOTO TMOBEICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOJUMOCTH HCIIOIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owonornu W OMOTEXHOJIOTMH IS PaIMOHAJILHOTO
IPHPOJIOTIOIH30BAHUS;

YMECHHE peIiaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICINICHHOE HACIEJOBaHUE, COCTABIISITH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MpEeCKa3aHusl HACIEOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHBIE W MPAKTHYECKHE padOThI, COONIIOAATH
npaBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO COJEP)KaHUSA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAYYHO-TIOMYJISIpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONIOTHYecKyt0 UH(POpPMAIIMI0O W3 HECKOJNBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHSATHIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsA ydeOHoro mpeamera «buonorus» 6 11
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHUpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCUUCKHX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHUECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, FBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPbI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa30BaHUE, IKOJIOTMYECKUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTMYECKUE TEOpuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHMYECKass TEOpHUs DBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoncrsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUU H
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTCMaM;

yMEHHUE BJIaJETh METOJIaMU HAYYHOTO TIO3HAHUS B OUOJIOTHUU: HAOIIOJACHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOIIECCOB W SIBJICHUM, OpraHu3alivsl W IMPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TOJYUYEHHBIX
pPEe3yIbTAaTOB, UCIOJL30BAHHBIX HAYYHBIX MOHSATHUN, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TMPOLIECCOB: HACJEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCITOCOOJICHHOCTH
OpraHU3MOB, JEUCTBHUS HKOJOTHYECKUX (DAKTOPOB Ha OPraHU3Mbl, MEpeHoca
BEIIECTB M IIOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHWUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXUMUYECKUX
IIUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUA A OOBSICHEHUs OUOIOTMYECKUX
MPOLIECCOB W SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIIEHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpl0 oOecreyeHusi O€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0ZeH, COOMI0IEHNs HOPM TPaMOTHOTO MOBEICHUS B OKPY KAIOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJWMOCTH HCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH TSl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTUYECKUE 3a]]a4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUU B SKOCUCTEMAaX (LEMH MUTaHU );

YMEHHE BBITIOJNHATH JA0OpPATOPHBIE W TPAKTHYECKHE PadOTHI, COONIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHWs, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBa MacCOBOW MH(OpMAIU, HAYYHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHUE CO37aBaThb COOCTBEHHBbIE IHUCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMOJOTMYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 4 0 0.5
HOTIOTI Kak Hayka https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 XK 2 1
HBHIC CHCTEMBI H X Oprassatit 0 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 MMHYECKHI COCTaB U CTPOCHUE KIETKH 8 hitps://m.edsoo.ru/7f41¢29?
bu6mmoreka [IOK
4 KuzHenesTenbHOCTh KIETKH 14 1 0 hitps://m.edsoo.rw/7f41¢292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 15 1 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD 17 1 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 4 0 0 bubnunorexa [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
Pe3epBHOE BpeMst 0
0 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 64 5 4




11 KVIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 C) 0 18 1 1
BOTIOMHOHHAL BHOMOTHA https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
2 1
OprasH3Mbt i OKpyAIOIas cpena ? 0 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 18 1 0 hitps://m.edsoo.rw/7i41 ccT4
Obubmnoreka [JOK
4 PesepeHoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 17 | 0.5 bubnuoreka [IOK
3emite ’ https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 64 3 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
undposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bu6moreka [IOK
2 b 1 0 0
HOJIOTIAL B CHETEME HayK https://m.edso00.ru/863e6122
bu6mmoreka [IOK
3 M 5 . 1 0 0
CTOAB HOSHATITL KHEOH HPHPOALT https://m.edsoo.ru/863e6564
[Ipaktrueckas padorta Ne 1
4 «Mcnonp30BaHNe pA3TMYHBIX METOIOB MPHU 1 0 0.5 bubmorexa OK
P AOB TP ' https://m.eds00.ru/863e674¢
M3y4YEHUN OHMOJIOTMYECKUX 0OBEKTOBY
5 buonoruueckue cuctemMsbl, NPOLECCHl U UX | 0 0 bubnuoreka [JOK
HU3y4YCHUE https://m.edsoo.ru/863e6b72
6 buonoruueckue cucTemMsbl, NPOLECCHl U UX | 0 0 bubnuoreka [JOK
HU3y4YEHUE https://m.edsoo.ru/863e6b72
7 XuMHYECKUH cocTaB KiIeTKkH. Boyia u 1 1 0 bubmuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e6870
2 XUMHYECKUi cocTaB KieTku. Bona u | 0 0 bubmuoreka [JOK
MHUHEPAIbHBIE COJINA https://m.edsoo.ru/863e6d5c
bu6mmoreka [JOK
9 b .C 0 1 0 1
CITKH. LOCTaB 1 CTPOCHUE DETKOB https://m.edsoo.ru/863e6e88
10 benku. CoctaB u cTpoeHue OenKoB 1 0 0




depMeHTbI — OHOJIOTHYECKHE

bubmuoreka [JOK

11 CATATH3ATODEL 0 https://m.edso0.ru/863e6ff0
a PBL. https://m.edsoo.ru/863¢716¢
JlaGoparopnas padora Ne 1 «M3yuenue
12 KaTanI;ITHIfGCKOISI aKTUBHOCTHU q)gq MEHTOB 0.5 bubnuotexa LIOK
p ) https://m.edsoo.ru/863e766¢
(Ha mpuMepe aMHIIa3bl UM KaTajaasbl)»
bubmmoreka [IOK
1 .
3 YIIeBoap! 0 https://m.edso00.ru/863e7¢98
bubmmoreka [{OK
14 Jhumaper 0 https://m.edsoo.ru/863e7aae
bu6moreka [IOK
1 H .ATD
> YICICHHOBIC KHCTIOTRI 0 https://m.edsoo.ru/863e7dc4
bu6mmoreka [IOK
16 Hctopus u MeToAbl N3y4E€HUS KIETKH. 0 hitps://m.edsoo.ru/863¢796¢
bu6mmoreka [IOK
17 Kaerounas reopus 0 https://m.edsoo.ru/863e796¢e
bu6mmoreka [JOK
18 K 0
€TKa KakK LeJIOCTHAs KUBas CUcTeEMa hitps://m.edsoo.rw/863¢7540
bu6mmoreka [JOK
19 Knerka kak nenocrtHas )KuBas cucTeMa 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 CrpoeHune 3yKapuoTUYECKON KIIETKH. 0
Jlaboparopnas pabota Ne 2 «3yueHue
)1 CTpOEHUS KJIETOK PaCTeHUH, )KUBOTHBIX, 0.5
rpuOOB U OaKTEpUii MO MUKPOCKOTIOM Ha ’
TOTOBBIX MUKpPOIIpenapaTax u X ONMHCAHUE»
22 OOMeH BelIeCTB WM MeTa00IN3M 0
23 OOMeH BeleCTB WM MeTa00IN3M 0




24 ®doTOoCHUHTE3. 1 0 0
25 XeMOCHUHTE3 1 1 0
26 DHepreTuyecKuii 0OMeH 1 0 0
27 DHepreTudecKuii 0OMeH 1 0 0
)3 JKu3HeHHBIN UK KIETKHU. JleeHue KIeTKH. | 0 0
MuTo3.
JlabopaTtopHnast pabota Ne 3 «HaGmronenue
29 MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa 1 0 0.5
Ha TOTOBBIX MHUKPOTIpETapaTax»
30 buocunTes 6enka. Peaknust MmaTpuaHOTO 1 0 0
CUHTE3a
a1 buocunTes 6enka. Peakuust MmaTpuaHOTO | 0 0
CUHTE3a
32 Hexnerounsie GopMbI )KU3HU — BHPYCHI 1 0 0
33 Tpancnsmus — 6nocuHTE3 OENKa 1 0 0
34 Hexerounsie GopMbI )KU3HU — BHPYCHI 1 0 0
35 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB 1 0 0
36 ®opMbI pa3MHOKEHUSI OPTaHU3MOB 1 0 0
. bubmuoreka [JOK
37 Meidos 1 0 0 https://m.edsoo.ru/863e7f4a
33 Meiios | 0 0 bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a
39 OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. | 0 0 bubnunoreka [JOK
Onoj0TBOpEHHE. https://m.edsoo.ru/863e81b6
Jlaboparopnas pabota Ne 4 «3yueHune
PaTOPHaz b i bubmuoreka [JOK
40 CTPOEHHS MOJIOBBIX KIIETOK HAa TOTOBBIX 1 0 0.5

MUKpOIIpernapaTax»

https://m.edsoo.ru/863e81b6




bubmuoreka [JOK

41 NupuBuyanbHOE pa3BUTHE OPraHU3MOB 0 hitps://m.edsoo.rw/8638436
bubnuoreka [JOK

42 NuauBuyanbHOE pa3BUTHE OPraHU3MOB 0 hitps://m.c dsocI)_.[ru 136368436

43 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTU U 0 bubnuorexa [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2

44 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U 0 bubnuorexa [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2

45 3aKOHOMEPHOCTH HACIIEIOBAaHUS TTPU3HAKOB. 0 bubnuorexa [JOK
MoHOoTHOPHIHOE CKPEITUBAHKE https://m.edsoo.ru/863e8878

46 Pemenne 3agau Ha MoHOTHOpHIHOE 0 bubmuorexa [JOK
CKpellIBaHue https://m.edsoo.ru/863e8878

47 JlurnOpuHOE CKpeIrBaHue. 3aKOH 0 bubnuoreka [IOK
HE3aBUCUMOI'0 HACJIEA0BAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4

o | e , ook
npusHaKos Pemenne 3a1a4 https://m.edsoo.ru/863e89a4

bubnuoreka [JOK

49 CuensieHHO€E HaclieIoBaHUE MPU3HAKOB. 0 https://m.edsogru/863e8060
JlaboparopHas padota Ne 5 «M3yueHue

50 PEe3yIbTaTOB MOHOTUOPUTHOTO U 0.5 bubnuoreka [JOK
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(PHIIBI https://m.edsoo.ru/863e8c60
Ha TOTOBBIX MUKpOIIpernapaTax»

51 I'enetuka nona. HacnegoBanue npu3HakoB, 0 bubnunoreka [JOK
CLEIUJIEHHBIX C I0JIOM https://m.edsoo.ru/863e8c60

50 I'enetuka nomna. HacnegoBanue npu3HakoB, 0 bubnunoreka [JOK
CLEIUIEHHBIX C IOJIOM https://m.eds00.ru/863e8c60

53 H3menunBocTh. HenacnencreeHHas 0 bubmuoreka [JOK




HU3MEHYUBOCTb. https://m.edsoo.ru/863e8efe
Jlaboparopuas pabota Ne 6. 3yuenue
54 MOIU(PUKAITUOHHON H3MEHYHBOCTH, | 0.5 bubmmoreka [{OK
IIOCTPOECHUE BAPUALMOHHOIO psija U ' https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBON»
bubmmoreka [{OK
H . 1
55 acleICTBEHHAd U3MEHUYNBOCTh 0 hitps-//m.cdsoo.ru/863e8efe
JlabopaTtopHnast pabota Ne 7. «AHanu3
56 MyTaluu 030( MBI Ha TOTOBBIX 1 0.5 brbmmorexa [TOK
yratuiy p ) https://m.edsoo.ru/863e8efe
MHUKpOTIpEIiapaTax»
bu6moreka [IOK
T 1
37 CHeTHia deoBeKa 0 hitps://m.edsoo.ru/363¢8d78
bu6mmoreka [IOK
>8 T'enernka uenoseia ! 0 hitps://m.edsoo.ru/363¢8d78
PeseprubIit ypok. O6001IEHNE TIO TEME
59 «HaciaencTBeHHOCTE U UBMEHUYUBOCTD 1 0 bubmorexa LOK
a hitps:/m.eds0o.ru/863¢9214
OpraHU3MOBY
bu6mmoreka [JOK
60 C 1 0
CUICKILIL KA HayKa 1 TPOHece hitps://m.eds00.ru/863¢9214
61 MeTobl ¥ JOCTHIKEHHS CEJISKIIMU PACTCHHMA | 0 bu6mmoreka [JOK
U KUBOTHBIX https://m.edsoo.ru/863e9214
& MeTobl ¥ JOCTHIKCHHS CEJISKIINU PACTCHHMA | 0 bu6mmoreka [JOK
U KUBOTHBIX https://m.edsoo.ru/863e9214
63 buotexnonorusa kak orpacib IPOU3BOJACTBA 1 0 bubmorexa [IOK
p p A https://m.edsoo.ru/863e9336
bu6mmoreka [JOK
4 b 1
6 HMOTEXHOJIOTHUS KaK OTpacib MPOU3BOACTBA 0 hitps://m.eds0o.r/863¢9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 5




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1 bubmorexa HOK
t A ya https://m.edsoo.ru/863ea20e
2 DBOJIOLHMS U METOJIbI €€ N3YUEHUS 1 bubmorexa HOK
1 A v https://m.edsoo.ru/863ea20e
3 Hcropus pasBuTHs NpeacTaBIeHUN 1 bubnuoreka [JOK
00 3BOTIOIINN https://m.eds00.1u/863e¢9570
4 Hctopus pazBuTus npencraBieHun | bubnuoreka [JOK
00 3BOTIOIINNA https://m.eds00.1ru/863e¢9570
bu6mmoreka [IOK
5 M 1
HKPOIBOTIOLIA https://m.edsoo.ru/863e9cle
bu6mmoreka [JOK
6 M 1
HKPOSBOIIONIA https://m.edsoo.ru/863e9cle
7 [Tonmynsiuust Kak seMeHTapHast | bubnuorexka [JOK
€JIMHMIIA BUJA U SBOJIIOIIUH. https://m.edsoo.ru/863e99¢c6
JlaGopaTopHas pabora Ne 1
8 «C a]IS)HeHEIe BI/Ip OB TIO 2 0.5 bubmmorexa [TOK
p A ) https://m.edso0o.ru/863e99c6
MOP(OJIOTrHIECKOMY KPUTEPUIOH»
9 JIBIOKYIIME CUITBI (JIeMEHTapHbIe | bubnuoreka [IOK
(baxTOpBbI) 3BONIIOLIUN https://m.edsoo.ru/863e9da4
10 JIBuoKymire cuibl (3IeMeHTapHbIe | bubnunoreka [JOK
(axTOpBI) 3BONIOLUN https://m.edsoo.ru/863e9da4
11 EctecTBenHsIit 0TO0p U €ro (opMbI 1 bubnuorexa [IOK




https://m.edsoo.ru/863e9ed0

bubmuoreka [JOK

12 E it 0TO
CTCCTBEHHBII OTOOP 1 €ro opMEl https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel sBOIIOLMN:
13 MPHUCIIOCOOJICHHOCTh OPraHU3MOB U bubmorexa HOK
P P https://m.edsoo.ru/863e9fde
BHJI000pa30BaHuE.
JlabopaTtopnast pabota Ne 2
14 «Omnucanue TpUCIoCOOICHHOCTH 0.5 bubnuoreka [JOK
opraHn3ma u €€ OTHOCUTEIIBHOTO ' https://m.edsoo.ru/863e9fde
Xapakrepa»
Hamnpasnenns u nytu bubnuoreka [IOK
15
MaKpOd3BOJOLUU https://m.edsoo.ru/863e9cle
16 Hanpasnenus u nytu bubnuoreka [IOK
MAaKpO3BOJOLUU https://m.edsoo.ru/863e9cle
bu6mmoreka [IOK
17 Heo6
CODPATHMOCTE SBOTIOHIH https://m.edsoo.ru/863e9cle
bu6mmoreka [JOK
18 Heo6
OOPATHMOCTE SBOMOMH https://m.edsoo.ru/863e9cle
19 PesepBubiit ypok .O600mmeHue no " bubnuorexa [JOK
DBOJIOIMOHHOE pa3BUTHE" https://m.edsoo.ru/863e9cle
20 Hcropus xu3Hu Ha 3emiie U METOAbI bubnunoreka [JOK
€€ n3y4eHus https://m.edsoo.ru/863ea5a6
)1 Hcropus xu3Hu Ha 3emiie U METOAbI bubnunoreka [JOK
€€ n3y4yeHUs https://m.edsoo.ru/863eaSab6
2 I'unoTe3b! NPOUCXOKACHMS JKU3HU bu6nuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
2 I'unoTe3bl NPOUCXOKACHMS )KU3HU bubnuorexa [IOK

Ha 3emiie

https://m.edsoo.ru/863ea8bc




24 PazButue xxu3HM Ha 3emMIie Mo 3pam U bubnmoreka [JOK
nepuogam https://m.edsoo.ru/863eabbe
)5 PazButue xxu3HM Ha 3eMIiie 1o 3pam U bubnuorexa [JOK
nepuogam https://m.edsoo.ru/863eabbe
26 OcCHOBHBIE ATarbl BOJTIOIUN bubnuorexa [JOK
PacTUTEIBHOIO U )KUBOTHOTO MUDPA. https://m.edsoo.ru/863ea8bc
[IpaxTnueckas padora Ne 1
7 «M3yyeHune UCKOMaeMbIX OCTaTKOB 0.5 bubnuoreka [JOK
pacTEHU U KUBOTHBIX B https://m.edsoo.ru/863ea8bc
KOJITEKITHSIX)
28 DBOJTIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) Etfi?;f;eg;ggg&eaczc
29 DBOJIIOIMS YeJIOBeKa (aHTPOIOTEHE3)
30 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4yecKoro MUpa https://m.edsoo.ru/863ea48e
31 CoBpeMeHHas cucrema bubnuorexa [JOK
OPraHuv€ecKoro MUpa https://m.edsoo.ru/863ea48e
0 JBwxymue cuitbl (hakTopsl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
13 JBuxymue cuibl (hakTopsl) bubnunoreka [JOK
aHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44
34 OcCHOBHBIE CTaJNH 3BOJIIOLIMHI bubnunoreka [JOK
4eJI0OBeKa https://m.edsoo.ru/863eaeca?
35 OCHOBHBIE CTaJIUU SBOJIIOIUN bubmuoreka [JOK
yeJI0OBeKa https://m.edsoo.ru/863eaeca?
36 Yenosedeckue pacsl U IPUPOJHBIE bubnuoreka [IOK
aJiarTalyy 4eJI0BeKa https://m.edsoo.ru/863eaca2
37 PesepBHrlit ypok. O600IIeHHE 10 bubnmoreka [JOK




TeMe «BO3HMKHOBEHUE U Pa3BUTHE
SKA3HHU HA 3eMIIE»

https://m.edsoo.ru/863eaea2

38 DKOJIOTHS KaK HayKa brbmmorexa [TOK
K https://m.edsoo.ru/863eafec
bu6mmoreka [{OK
39 €]
KONIOTHA Kak Hayka https://m.edsoo.ru/863eafec
bubmmoreka [{OK
40 b
HOTHIECKHE (AKTOPE! https://m.edsoo.ru/863eb348
bubmmoreka [{OK
41 b
HOTHECKIE (AKTOPEL https://m.edsoo.ru/863eb348
AOGuoTtuyeckue (HhakTopsl.
JlabopaTtopnas pabota Ne 3.
42 «Mopdonornueckne 0COOEHHOCTH 0.5 bubmorexa OK
p N ’ https://m.edsoo.ru/863eb10e
pacTeHuii U3 pa3HbIX MECT
oOUTAHUM.
AbGuoTtndeckue (HakTopsl.
43 JlaGopaTtopHas pabota Ne 4. 0.5 bubnunoreka [JOK
«BnusHMe cBeTa Ha POCT U pa3BUTHE ' https://m.edsoo.ru/863eb10e
YepeHKOB KoJieycay
m DKOJIOTHYECKUE XapaKTEPUCTUKU bubnunoreka [JOK
MO YJISALUAH. https://m.edsoo.ru/863eb10e
[IpakTuueckas pabora Ne 2
45 «[Toacd€T MIOTHOCTH MOMYJISALIMI 0.5 bubmmorexa [TOK
A . yan ) https://m.edsoo.ru/863eb10e
Pa3HbIX BUJOB PACTCHHI»
46 CooOriecTBa OpraHu3MOB — bubnunoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
47 CooOriecTBa OpraHu3MoB — bubnmoreka [JOK

OUOIIEHO3

https://m.edsoo.ru/863eb46a




43 OcHOBHBIE TIOKA3aTENIN HIKOCUCTEMBI. bubmuoreka [IOK
DKOJIOTHYECKUE TUPAMUJIBL. https://m.edsoo.ru/863eb5fa
N bubnuorexa [JOK
49 CaoiictBa sxocucteM. Cykieccus hitps-//m.c dsocI)_.[ru 1863eb5ta
bubnuorexa [JOK
50 Hpupoeie dkocHCTeM! https:/m. edsoc])_.lru/863eb5fa
51 [IpupoaHbIE S3KOCUCTEMBI brbmmorexa [TOK
https://m.edsoo.ru/863eb5fa
bubnuoreka [JOK
52 AHTpOTIOT€HHBIE SKOCUCTEMBI https://m.edsocl)_.[ru/863ebb5e
53 AHTpPOTIOTEHHBIE SKOCUCTEMBI bubnmorexa [JOK
https://m.edsoo.ru/863ebbSe
54 buocdepa — rnobanpHas bubnuoreka [IOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
55 buocdepa — rnobdanpHas bubnuoreka [IOK
JKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
56 3aKOHOMEPHOCTH CYIIECTBOBAHMS bubnnoreka [IOK
ouochepsl https://m.edsoo.ru/863ebd16
57 3aKOHOMEPHOCTH CYIIIECTBOBAHMS bubnnoreka [IOK
ouochepsl https://m.edsoo.ru/863ebd16
bubnunoreka [JOK
58 UYenoseuecTBo B Onochepe 3emin hitps/m.c dsocl)_.[ru/S 63ebale
bubnunorexa [JOK
59 UYenoseuecTBo B buochepe 3emiu https://m.edSO(I)_.[ru/S 63chale
60 CocymiecTBoBaHUE MPUPOBI U bubnunoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
61 CocymiecTBoBaHUE MPUPOJBI U bubnmoreka [JOK

YCI0BCYCCTBA

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




PesepBHbIit ypok. O000IICHIE TEMBI

62 «Co00111eCTBa U DKOJIOTUYECKHE 1 bubmorexa LOK
https://m.edsoo.ru/863ebale
CUCTEMBD)
PesepBublil ypok. O0001IEHUE TEMBI
P P bubmmoreka [IOK
63 «Co00111eCTBa U DKOJIOTUYECKHE 1
https://m.edsoo.ru/863ebale
CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 64

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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