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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpamMMbl MO OUOJOTUU TEOPETUYECKYI0 OCHOBY ISt
ompeNeNieHus] TOAX0J0B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeameTa
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIeJieH, CoJiepKaHus, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
ob1ero oopazoBanusi B Poccutickoit denepalinu, a TakKe MOJ0KEHUS 0 crenuduke
Oouosiornu, €€ 3HAYCHUU B TO3HAHUM >KUBOW TIPUPOJABI M OOECICUECHUU
CYILIECTBOBAHUSI YeJioBeYecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Tporpamma o Ouosoruu Aa€T NpeCTaBICHHE O 1EJIsIX, 00 00IIel cTpaTeruu
00y4eHUs1, BOCITUTAHUS U PA3BUTHS 00YJAIOIMMUXCS CPEJACTBAMU YUeOHOTO MpeIMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacmpenefieHue 1Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IOCIeI0BaTeIbHOCTh
U3y4YeHUs y4eOHOro MaTepuasia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0Opa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme 1o OuoiiorMM TakKe YYUTHIBAIOTCA TpeOoBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHON
NEATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme o 6unonoruu (10—11 kmacchl, 6a30BbI ypOBEHB) peaan30BaH
NPUHIMIT TPEEeMCTBEHHOCTH B HW3Y4YeHUM Owuojoruu, Onarojgapsi 4emy B Hei
NPOCMATPUBAETCS HAMPABIEHHOCTh Ha pa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XU3HM U OCEpEKHBIM OTHOIICHHUEM K OKpPYXKAloIIell MPHUPOIHONU cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTIOTHUYECKUX TEOPHH, a TaKKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM JKMU3HU ISl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJe: NMPO(UIAKTUKN HACIEICTBEHHBIX 3a00JI€BaHUN 4YeJIOBEKa, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHHUS, 000CHOBAHUS SKOJIOTUUECKH IE€IECO00Pa3HOTO
MOBEJICHUS B OKPY>KAIOLIEH MPUPOJHONU CPENe, aHAIU3a BIUSHUSA XO3SMCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECTIEUeHHS] YCIOBUM JJIsI pEILICHUS



OJIHOM M3 aKTyallbHBIX 337a4 LIKOJIbHOIO OMOJOTMYECKOro 00pa30BaHUs, KOTOPAs
npeanoiaraer (GOpMUPOBAHUE Yy OOyHAIOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero ooOmiero oOpa3oBaHHsS 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBaer QopMUpoBaHUE y OOyYarOIIMXCS NPEICTAaBIECHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUIsi:  TIO3HAHWA  3aKOHOB  JKMBOM  HpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 30pOBOr0 M 0Oe3omacHoro obpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTrHs UMEET TaKKe JJIs PEelIeHUs BOCITUTATEeNIbHbBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uosmorun oOecrednBaeT ycioBHs JUisi GOpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PU3UKU, XUMUU U
reorpa¢uu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYEHUH Y4eOHOro mpeaMera
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, TMPEJICTABICHHOTO B IIpOorpaMMe IIO
ouosnoruu.

Ot60p comepkanust yueOHoro npeamera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH NMPHUPOIHON cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU W MPAKTHYECKOU aesaTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEPIKAaHUsA, KOTOPbHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHE cOAep)KaHUS y4eOHOTO MaTepuaja B Iporpamme IIo
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOIM OpraHU3aluy U
ABOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAay4yHOIo No3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak
Ouonoruyeckas cucrema», «CuctemMa U MHOrooOpasve OpraHM4eCKOro MHpay,
«IBOJIFOLHS )KUBOW PUPOJBD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp m3yuenus yueOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyi >KUBBIX CHCTEM pa3HOTO paHra U MOpUOOpEeTEeHHUE YMEHUM
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeameta «buosorus» Ha 06a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CJICAYIOINUX 3a1a4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUN O OHOJOTHMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOPa3uu U OCOOCHHOCTSAX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydyarImMXcs TMO3HABATEIbHBIX, MHTCIUICKTYyAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, HJCH M TOAXOJOB K M3YUYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTaHOBJIEHHE Yy oOOydyarommxcs oOmeil KylbTyphl, (QYHKIIMOHATIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATDH SIBICHUS OKPYKAIOIIETO
MUpa KMUBOU MPUPOJbl HA OCHOBAHWY 3HAHUU U OIBITA, OJYYEHHBIX IPU U3YUEHUN
OHOJIOTHH;

dopMupoBaHue y OOydYalOIUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOeXKAEHHOCTH B BO3MOKHOCTH TO3HAHHS YEITOBEKOM >KHUBOM
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHUE IEHHOCTU OWMOJOTMYECKUX 3HAHWUW JJISI TOBBIIIEHUS YPOBHS
AKOJIOTHYECKOMN KYIBTYPHI, ISl (POPMUPOBAHUST HAYIHOTO MUPOBO33PEHUS;

npUMeHEeHHE MPUOOPETEHHBIX 3HAHUI U YMEHHM B TOBCEHEBHOM KU3HU JIJIS
OLICHKH IOCIIEICTBUN CBOEU AEATEIILHOCTU MO OTHOLIEHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero obmero oOpazoBanus «buomorus», m3ydaemasl Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHOl obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

Jl1st u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHEr0 0011Iero 00pa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Heneno)



Conepxanue nmporpaMmmel.
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HaAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTob1 TO3HAHUS )KUBOM MPUPOIbI (HAOII0ICHHUE, SKCIIEPUMEHT, ONKHCaHuE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Tpaktuueckass pabora Ne 1. «Vcmosnb3oBaHue pazaIUYHBIX METOJOB TIPHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

JXusbie cuctembl (OMOCHCTEMBI) KaK IPeIMeT n3ydeHus: ononoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOIBI.

CaolicTBa OMOCHCTEM U X pa3HOOOpa3ue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIC TPU3HAKH JKU3HUY, «YPOBHU OpraHHU3alUN
KUBOU MPUPOIBI».

O6opynoBanue: Moenb Mojekyiasl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAaB KJIETKU. XHUMHYECKUE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMM BOJABl M MHUHEpAJbHBIX BelleCTB B KieTke. [lognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEPHI OEIIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



®depmeHThl — Ouonormyeckue kartanuzatopbl. CrtpoeHue ¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Buramussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJIOK0O3a, pudo3a U JIe30KCHpuO03a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael: Tpurnuuepuasl, ¢ochomunuasl, crepounbl. ['uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonormveckue ¢GyHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xucnmotel: JIHK wu PHK. Hyxneotuasl — MoOHOMEpBI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[uronorust — Hayka o kietke. Kierounas Teopust — npuMep B3aUMOJIEHCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak nenocrtHas sxuBasi cucrema. OO1ue Npu3HaKky KJIETOK: 3aMKHYTas
HapyxHasi memOpana, Monekynsl JIHK kak renernueckuil ammapar, cucTteMa
cuHTe3a Oernka.

Tunsl KJIETOK: JyKapuoTHuyecKas W mpokapuoruuyeckas. OcoOeHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, ITTIMKOKAINKC, UX
dbyakauu. [Tnazmarudeckas memOpaHa, e€ cBolicTBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPWH, IUIACTHBI.
[Tpoucxoxaenne MHUTOXOHIApUN W TuiacTud. Bunbl 1mactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynstopHbiii 1ieHTp KieTku. CTpoeHue sapa: suepHas 000J04Ka,
KapuoIlJla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneitaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B  HEXUBOU
npupojie», «PacnpeneneHre XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuupl u cxemsl: «llepuoanueckas Tabauna XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKH», «CTPOCHUE KUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, JKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnasi pabora Ne 1. «M3ydeHue KaTaqTUTUYECKOM AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3yueHue cTpoeHMsI KJIETOK pPACTEHUM,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapatax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OO6MeH BemecTB, WM MeTa00IM3M. ACCUMIIIAIMS (TIJTACTUYECKUN OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €JIMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPOHBIN U TeTepoTpodHbIi. Ponb dhepMeHTOB
B 0OOMEHE BEIIeCTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas ¢a3bl (orocunresa. Peakuuu
dboTocunTe3a. IhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCHUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UpYIoIIre OakTepuu. 3HauyeHHEe XEMOCUHTE3a s
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciierieHue BEIIECTB, BBIIACICHHUE U
aKKyMYJIMPOBaHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ nukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopummpoBanue. I HEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakniun wmatpuuyHoro cuHTe3a. ['eHetmyeckas wunHbpopmarus u JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoampoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknetounsie popMmbl xku3Hu — BUpychl. McTtopust otkpeitust Bupycos (. H.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl u cxembl: «Tunbl mutanusy, «Metabonuzm», «MUTOXOHIPHUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
Oakrepuodaray, «Permnukamms JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1uki, WM KU3HEHHBIM WK KieTku. MHTepdasza m MUTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMUECKNE OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Ctagum muto3a. [Ipoueccel, mpoucxonsimue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrioyioe U mosioBoe. Bubl 6ecronoro
Pa3MHOXXEHUS: JE€JICHUE HaJIBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT O€CIOI0rO.

Meito3. Craguu meiiosa. IIporiecchl, mpoucxoisine Ha CTaausX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

ameTtorenes — mporecc 0Opa3oBaHUSI TOJIOBBIX KIETOK y JKHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHMIEeKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBLHOE pPa3BUTHE
(amOpuorenes). JTambl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOe pa3BuTHe. TuIb
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



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

Poct u pasButue pacteHnii. OHTOreHe3 LBETKOBOTO PACTEHUs: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl U cxeMbl: «@POpMbI Pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Pemnmukauus JHK», «Mutos»,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOII, MUKPOIIPENAPATHI «CrnepmaTo3ouibl
MJIEKOTTUTAIOIIETO», «SMIEeKIeTKa MIIeKONUTaromero», «KapruoknHes B KIEeTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIUIKanus «/lesenne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

Jlaboparopnasi pa6ora Ne 3. «HabGnrogenue muTo3a B KIETKaX KOHYHKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast pab6otra No 4. «M3ydeHue CTpoeHHsI TMOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3aaun reneTuku. Mcropus pa3sutus reHeTUKHU. Posb nuronoruu
¥ SMOpHOJIOTMH B CTAaHOBJIEHWM TEHETHKU. BKiam poccUiiCKUX U 3apyOesKHBIX
y4€HbIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTaHOBIEHHbIE ['. MeHaenem.
MonHorubpuaHoe CKpemMBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokosieHus. [IpaBuiio qoMuHUpoBaHUs. 3aKOH paCIICIUICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1oyIHOE 1 HenmoaIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneqoBaHWe mnpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO FeHOB. HapynieHne cuerieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetrnka mona. XpoMOCOMHOE ONpEAEIEHUE Moja. AyTOCOMBI U TTOJOBBIE
XpoMocombl. ['omorametrHsle W TreTeporameTHble opranu3mbl. HacienoBaHue
MPU3HAKOB, CLEIIJICHHBIX C MOJIOM.

N3MeHYHUBOCTS. Bunpl W3MEHYUBOCTH: HEHACJIE/ICTBCHHAS u
HaclieACTBeHHas. Poiap  cpegpl B~ HEHACHEACTBEHHOW  M3MEHUYHMBOCTH.
XapakTepucTUKa MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanumoHHbIl psig u
BapuanmoHHasi kpuBas. Hopma peaknuu npuszHaka. KoindecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoiicTBa MOAUGPUKAIMOHHOMN
M3MCHUYMBOCTH.

HacnencrBenHasi, miiM TeHOTHIIMYECKas, W3MCHUYMBOCTh. KomOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 U TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYMBOCTh. Knaccudukarus MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTalnuid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka yenoBeka. Kapuorumn dyenoBeka. OCHOBHBIE METOIbl T€HETUKHU
YyeJIOBEKa: F'eHCaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-T€HETHYECKHUIA. CoBpemMeHHOE OIpPEJICIICHUE FeHOTHUIA;:
MMOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[11P-anamm3a. HacnencTBeHnnble 3a0ojeBaHUsS 4YeJOBEKa: TEHHBIE OOJIE3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtuueckue | TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHICCKUX
Oone3Hel. Meauko-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUCHUE METUITMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00JI€BaHNI YeII0OBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumer w cxembl:  «MOHOTHOpHUJIHOE  CKpCIIMBAaHHUE M €T0
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHOe  CKpelIMBaHHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AJUICNIBHBIX TE€HOB», «l[ e€HeTM4Yeckue KapTbl pacTEHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCJeIO0BaHUS,
CHEIUVIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanronHas W3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakTopay, «['eHeTukKa rpymnn KpoBu», «KMyTaIrmoHHass U3MEHUYUBOCTDY.

OOGopynoBaHue: MOJEIU-aNIUIMKAIIUK «MOHOTHOPHUIHOE CKPEIIMBAHHE,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MUKPOCKOIT U MUKpompenapart «/[po3oduna» (Hopma, Myrauuu GopMbl
KpBUIbEB U OKPACKH Tefa), repdapuii «I'opox moceBHOM».

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pa6ota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas padota Ne 6. «M3yueHue MoaupuKaliMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas padota Ne 7. «AHanu3 myTaiuil y Apo30(uiibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocraBieHue U aHaiu3 POIOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusi Kak Hayka M Ipolecc. 3apoXKIEHUE CEJEKUHUA U JOMECTUKAIHS.
VYyenne H. U. BapunoBa o ieHTpax mpouCcX0oxKASHHUSI © MHOT000pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, IITAMM.

CoBpeMeHHbIe METO/IbI CeJIeKIIMU. MaccoBbIi M MHANBUAYAIbHBIN 0OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
cKpemuBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YHCTBIX JIMHUH.
I'ereposuc, unu rudpunHas cuina. HeponcTBeHHOe cKpelyBaHUE — ayTOPUIUHT.
Otnanénnas rudbpuanszanus 1 e€ ycnexu. MickyccTBeHHBII MyTareHes U nojay4yeHue
HOJIMIUIOUOB. JIOCTHKEHUS CEIEKINN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHonI0rus Kak oTpacib NpOM3BOACTBA. ['eHHas MH)KEHepus. OTallbl
co3nanus pexomOuHanTHoW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Kierounele KyJlbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuuet 1 cxembl: kapTa «lIeHTpbl TPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHaas ruopuansanus», «Padotel akagemruka M. @. MBanoBay,
«Ilomuammonaus», «OOBEeKTH OWOTEeXHONOTUN», «KieTouHble KyJIbTypbl U
KJIOHMpOBaHUeE», «KOHCTpyHnpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISHKH II0A0B M KOPHETIIOMOB TUKUX (OPM U KYJIBTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTropHble M MpaKTHYeCKHe padoThI:



Okckypeuss «OCHOBHBIE METOJBI M JIOCTHKECHHSI CEJEKIMU PACTEHHU M
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosIrOIHOHHAA OHOJIOTHS.

[IpeanochlyIku BO3HMKHOBEHHUSI HBOJIOIMOHHOW TEOPUHU. IBOJIOIMOHHAS
Teopusi U €€ MecTo B Omosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BOJOUMU. [lameoHTONIOrMYECKUE: MOCIEA0BATENbHOCTh
MOSIBJICHUST BUJOB B MaJICOHTOJOTHYECKOM JIETOMUCH, TEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJCTBA W pa3iuuvsg SMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
PyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJUYECKUX MyTeH Yy BCeExX
OpraHu3MOB.

OpomtounonHass teopus Y. Jlapsuna. Ilpenmnochuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYypCOB, HEOIpeAesIéHHAas N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopust 3Boirounu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MuxkposaBosorus. [lomysiius kak eAMHUIA BUA U 9BOJIOLUU.

JIBwxkymue cuiibl ((hakTOphl) IBOJIIOIMKA BUJIOB B MpUpoae. MyTalmoOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeud
reHoB. M30s1ust U1 MUrpanusi.

EctectBennsiii orOop — Hampapistomuid (akrtop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcniocoOIeHHOCTh OpPraHU3MOB KaK pe3yJabTaT HBOMIOIUHU. [IpumMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopGh03bl ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBamme. Kputepum Buma. OcHoBHbIE (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. Dopmbel  dBomonmH:  GUIETHYECKAs, JIUBEPTreHTHA,
KOHBEpPreHTHas, napasiesibHas. HeoOpaTuMoCTh 3BOIIOLIUH.

[IpoucxoxaeHue oT HecnenUanIu3upoBaHHbIX NpeakoB. [Iporpeccupyromias
crieruanu3anys. AJanTuBHAs paararius.

JdeMoHcTpanum:



[Toptperst: K. JIunnein, XK. b. Jlamapk, Y. lapsusn, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, @. Mromnep, A. H. CeBepuos.
Tabnuupel u cxembl: «Pa3BuTHE OpraHMuecKOro Mupa Ha 3emiie», «3apoabluIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIas gereHepaus,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprUCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000OPA30BAHME.

O6GopynoBaHue: KOJIJICKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS SBOJIONHNY», 00bEMHAS MOJEIh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Kouiekiusg «DopMBl COXpPaHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmukanusa «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSTYIIKUY,
MuKpomnpermnapat «Jpo3odunay» (Hopma, MyTariui GOpMbI KPHUILEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnast padota Ne 1. «CpaBHeHHE BHIIOB MO MOP(OIOTHUYECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue mpuCOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pPa3BUTHE KU3HU HA 3emuie.

JloHay4dHblE TIPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble TUNOTE3bI
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BooIMU. HayanbHble 3Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie Mo 3pam u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 3pa © €€ mnepuoAbl: NAJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U re0JOTHYECKUX MpoueccoB. OCHOBHBIE 3TAIbI
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrtema OpPraHMYECKOro MHUpa Kak OTpaXeHue H3BONONUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YEJI0BEKA. AHTPONOJIOTUS KaK HayKa. Pa3BuTre npeacTaBieHnui o
MPOUCXOXKIACHUM 4YeJOBEeKa. MeTonbl u3ydeHHs aHTpomnoreHeza. CxoacTBa U
pa3nuuus YE€I0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE TTOJI0)KEHUE YETIOBEKA.

HBwxkymme  cuiabl  (akrtopel) — aHTpomorene3a.  HacnenctBenHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI o00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU HBOJIOIMHU YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK
ymenbi, Yenosek npaAmoxomdmud, YenoBek HeanaepTanbCKkuil, YeoBek
pasyMHblii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

UenoBeueckne pacbl. OcHOBHbIE  OOJIBIIME  pachl:  €BPOICOUIHAS
(eBpasmiickasi),  HErpo-aBCTpajiougHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnunel U cxembl: «Bo3HukHoBeHne COJIHEUHOH cucTeMbl», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YeJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pacei».

O6GopynoBanue:  Mmymspku — «IIpowcxokaeHue — dermoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHbOHIA), CJIENKU WJIU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUe padoThbI:

[TpakTuueckast pabota Ne 1. «M3ydeHne nUCKOmaeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKLIUSIX).



DKCKypeus «IBOJIOLHS OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJlauyd U pa3Jesbl IKOJIOTruU. MeToabl 9KOJIOrMYECKUX
UCCIEOBAHUN. DKOJIOTHUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuUTaHMs OPraHU3MOB: BOJAHAsS, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue ¢akropsl. Krnaccupukanus >KONIOrH4ecKux (HaKTOpoOB:
abuotuyeckue, OHMOTHMYECKHME U aHTPOIOTeHHbIE. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (hakTophl: CBET, TEMIEpaTypa, BlaxHocTh. DoTonepuoansm.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnyeckue  dakropsl.  Buasl  OMOTHYECKMX  B3aMMOJECHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HadyeHue OMOTHYECKUX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MTPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU mnomyiasiuud. OCHOBHBIE IOKa3aTENH
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnuuer u cxembl: kapta «lIpuponnsie 308 3eMiuy», «Cpeabl 0OuTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poCTa
YUCJICHHOCTHU NOMYJISIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTCHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTUE YEPCHKOB
KOJIeyCcay.

[TpakTuueckast padota Ne 2. «IToacu€r mI0THOCTH MOMYNSUNA Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01ecTBa M 3K0JI0THYECKHE CHCTEMBI.

CoobmiectBo opranm3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasi,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiueBasi). Bunbl-momuHanTel. CBs3M B
OHoLIeHO3E.

Dkosioruyeckue cuctembl (dkocucteMbl). llonstue o006 »skocucteMe u
OouoreoneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOIYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHU 3KocucTeMBI. [IumieBsie nenu u ceth. OCHOBHBIE
MOKa3aTeI HDKOCUCTEMbl: Ouomacca, MPOAYKLHs. DKOJIOTUYECKUE MUPaAMUIbI:
MPOAYKIIMU, YHMCICHHOCTH, OuoMacchl. CBONCTBA SKOCHUCTEM: YCTOWYHMBOCTD,
camoperysius, passutue. Cykueccus.

[Ipuponnbie SKOCUCTEMBI. DKOCUCTEMBI 03&P U PEK. DKOCUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHbIE  JKOCUCTEMBI.  ATrpO3KOCHCTEMBL. Y POOIKOCUCTEMBI.
buonorudeckoe u X0351WCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpasue kak ¢akrop ycroiumBoctu sKocucteM. CoxpaHeHHE
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuilpl, coctaB U CTpyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH Ouocdepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOre0XMMUYECKUE IUKIIbI 2JIEMEHTOB (yIJIepo/a,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiin. AHTpONIOTeHHBIE H3MEHEHHUS B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YEJI0BEYECTBA. CoxpaHneHnue
O6uropa3zHooOpasusi Kak OCHOBa ycToWuuBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJIb30BaHHEe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnajackuid.

Tabmumpr u cxemsl: «IlumeBsle 1enu», «bUOIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIC BO3/ICHUCTBUS HA IPUPOAY», « BaxkHENIIMEe UCTOYHUKH 3arpA3HECHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouochepsy,
«®DakTopel  gerpamanuu mouB»,  «llapHukoBeii A dexT»,  «DakTOpHI
pPaAMOAaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-anmIukanus « Tunudaabie OMOIEHO3bI», TepOapHii
«PactutenpHble cO00IIECTBaY, KoeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIBCKOXO03IMCTBEHHBIX KYJIBTYpP», TepOapuu U KOJUIEKIUU PACTEHUN U KUBOTHBIX,
MpUHAJJIeKAIINE K Pa3HBIM SKOJIOTUYECKUM TpyIaM ogHoro Buaa, KpacHas kuura



Poccuiickoit ®@enepaunn, H300paXeHHs] OXpaHSIEMbIX BHJIOB pacTeHUU U
KUBOTHBIX.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA IIPOI'PAMMEI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycranaBiuBaroTcs TpeOOBaHUS K pe3yjbTaTam
OCcBOEHHMs  OOydarolMMHUCS IpOrpaMM  CpeIHEro  oouero  o0pa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUSI mpeaMera «buomorusi»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCI POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOYy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKHX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaKOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1IEII U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIEC PE3yIbTaThl OCBOCHUS MpeaMeTa «bHOoJIOrus» TOCTUTAIOTCS B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIECTBE INMpaBWJIaAMH M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIUTAaHUS U
CaMOpa3BUTHS, Pa3BUTHUA BHYTPEHHEHW TO3ULIHUM JIMYHOCTH, IATPHUOTU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TPYJa U CTAPIIEMYy MOKOJCHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOIO OTHOIICHUS K KYJIbTYPHOMY HACICAUI0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pE3ynbTaThl OCBOSHHS ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PACIIUPECHUE >KU3HECHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIIECCE peaavu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOMN JIETEIbHOCTH, B TOM YUCJIE B YACTH:



1) rpakaaHCKOTro BOCIIUTAHMS

c(hOpMUPOBAHHOCTD I'PAXKIAHCKOM MO3UIIUK 00YYAIONIEr0Cs KaK aKTUBHOTO 1
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX NpaB M O0O0S3aHHOCTEH, YBa)KCHHE
3aKOHA M MPaBOIMOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKON NEATEIbHOCTH IIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OTMPEACNISITh COOCTBEHHYHIO TO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JICUCTBUAX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TI03HABAaTEJIbHBIX M HCCIEIOBATCIILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pPOCCUICKOM I'PpaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunon, ropaoctu 3a cBoOM Kpai, CBOr0 PouHY, CBOU SI3BIK M KYJIBTYPY, MPOIILIOE
U HACTOsLIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOILIEHHE K MIPUPOTHOMY HACIEAUIO U MaMSATHUKAM NPUPOABL,
nocTHXeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OILIEHMBAaTh BKJIAJl POCCHMCKHMX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTHH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O O0IIEeCTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3ammre OTedyecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S THUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTENSAM, CO3IaHUIO CEMbHA Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEN CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;



4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAIIBHOTIO BO3AECUCTBUS )KUBOU IIPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢puzuveckoro BocnuTaHus, GOpMUPOBAHUA KYJIbTYPbI 310POBbS H
IMOIMOHATBLHOTO 0JIArOMOJIyYHs:

NMOHUMAHUE U peanu3alus 3J0pOBOTO U 0Oe30macHoro ooOpasa KU3HU
(3mopoBoe  TUTaHHUE, COOJIIOJCHUE TUTHMEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEeHHOMY (DPU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTU TIPaBUJI HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIINX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TIOCJICICTBUI U HEMPUATHS BPEIHBIX MPUBBIUCK (YHMOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) TPy/10BOro BOCIIUTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AQKTUBHOW JEATEIbHOCTH TEXHOJIOTMYECKOW M COLMaIbHOMN
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

MHTEPEC K Pa3IHuHbIM chepaM MpopecCHOHANBHON JesSTEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnrn U PeaTH30BHIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPa30BaHHUIO Ha
MPOTSHXKEHU U BCEU JKU3HU,

7) 3K0JIOrM4eCKOr0 BOCIIMTAHMS

AKOJIOTMUYECKHU IIeJIecCO00pa3HOe OTHOUIEHHWE K NPUPOJE KaK HCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHSA OKOJOTHYECKON KyJNbTYphl: NPUOOpPETEHUE OMbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXKHBIX TOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJI00ATBHOTO XapaKTepa JKOJOTHUECKHX MpoOJieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble MPU H3YyYEHUU OMOIOTHUH
3HAHUST M YMEHUS TMpU pEUICHUH NPOOJEM, CBSI3aHHBIX C palMOHATbHBIM
MIPUPOJIONONIB30BAHUEM  (COOIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,



HaIlPaBJICHHBIX Ha COXPAaHCHHE pPAaBHOBECHS B DKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATUE JEUCTBUM, [MPUHOCAIIUX BpEH  OKPYKaOLIEeU
MPUPOAHOU Cpefie, YMEHHE NPOTHO3MPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUYCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUI U TIPEIOTBpAIIATh UX;

HAJIMYHE PA3BUTOTO IKOJIOTHYESCKOTO MBITIICHHS, SKOJIOTHIECKON KYJIBTYPHI,
OTIbITa TeSATETHHOCTH IKOJIOTUIECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
NIPAKTHUKE, TOTOBHOCTH K yYaCTHIO B TIPAKTUYCCKOUN JEATEITLHOCTH dKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBCPIIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOW KYJIBTYphl KaK CpEICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMAaHWE CHCHU(PUKA OWOJIOTMM KaK HAayKH, OCO3HaHUs e€ pojau B
(GbopMHUPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
npe/cTaBlieHus 00 OKpY)KaloIIeM MHpEe Kak O €AMHCTBE MPHUPOIbI, YeIOBEKa U
oOmIecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJII COBPEMEHHOM HUBHIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX DKOJIOTHUYECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OHOJIOTHUYECKHX 3HAHMA B IIEJSIX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOyYarOIMXCs, (HOPMHUPYEMO
MIpU U3YYEHUU OUOJIOTHUH;

MOHWMAaHWE CYITHOCTH METOJIOB TTO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS MJIs aHaim3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHUS HAa OCHOBE HAY4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C TENTbI0 TIOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIFHO HCIOJIh30BaTh OMOJOTUYECKUE 3HAHWS IS
penieHus Mpo0JieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;



OCO3HAHME LIEHHOCTH HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIATH
ITPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT MHANBUAYAIBHO U B TPYIIIE;

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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMEeTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TmpenmMera «buomorusy»
BKITFOYAIOT: 3HAYMMBIE JIJI1  (OPMUPOBAHUS MHMPOBO33PCHHUS OOYYarONTHUXCS
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKaroIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CHCNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIM (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeIoBaHre, HAOI0ICHUE, U3MEPECHHE, SKCIICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
oOecrieunBaromye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHKS U YHUBEPCATbHBIC
ydeOHbIe IEWCTBUS B MMO3HABATEILHONW U COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIeTro
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBiaanenune YHHUBepPCAJIbHBIMH yuyeOHBIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe TeCTBHSA:

CaMOCTOSITEILHO  (DOPMYJIMPOBATh M aKTYaJU3HPOBATh  MPOOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TPH OCBOCHUHU 3HAHUN NTPUEMBI JIOTHYCCKOTO MBIIIJICHHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C JIPYTUMH IOHSATHSIMH);

OTIPENICIIATh ICIH JCATSIBHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HUX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICTEIBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYCCKHE TTOHSATHS ISl OObSICHCHHS (DAKTOB M SIBIICHHUMA
YKWBOU IPUPOBI;

CTPOHUTHh JIOTHYECKHE pacCyXAcHUS (MHIYKTUBHBIC, JICIyKTUBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHITh  CXEMHO-MOJICIIbHBIC cpeacTBa  JUIS  TPEJCTaBIICHHS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHHH B M3yYaeMbIX OMOJOTHYCCKHX OOBEKTax, a



TaK)Ke MPOTUBOPEUNI pa3HOTO POJIA, BRISIBICHHBIX B PA3IUIHBIX HH()OPMAITMOHHBIX
HUCTOYHUKAX;

pa3palaTbiBaTh MJIAaH PELICHUS] MPOOJEMBbI ¢ YUETOM aHAIU3a UMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B  JCATEIBHOCTH, OIICHUBATh COOTBETCTBHC
PE3yIABTATOB 1LIE€JIAM, OLICHUBATh PUCKH MOCJIECACTBUHN JEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMIOJHATH PabOTy B  YCJIOBHUSIX PpEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBHA:

BJIAJICTh HABbIKAMH Y4EOHO-UCCIICI0BATEIILCKON U TPOCKTHOM JIESITEIHHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHBIC BHJBI JEATCIBHOCTU 110 TOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4E€OHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHUpOBATH HAYYHBIN TUIT MBIIIUICHUS], BIaI€Th HAYYHOU TEPMHUHOJIOTUEH,
KJIIOYEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh M (QOpMyIHpOBaTH COOCTBEHHBIE 3aJayll B O00pa30BaTENbHOMN
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITE MPUYMHHO-CJIEJCTBEHHBIC CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ peIIeHNs, HAXOIUTh apTYMEHTHI JIJIS1 TOKA3aTeIbCTBAa CBOMX
YTBEPKJECHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHUS 3aJadyd  pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIA TOUCK TEPEHOCa CPEACTB M CIOCOOOB
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCHUTh 3HAHUSA B MO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTh
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC HMJICH, MPEJIaraTh OPUTHHAIBHBIC MOAXOAbl U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHbBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOpMAIUU (TEKCTE y4eOHOTrO
MoCcoOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIIOBapSAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(bopMyIHpOBaTH 3aNPOCHl U MMPUMEHSATH Pa3INIHBIC METOIbI TIPHU TIOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMON JIsl BBITIOJHEHUS! y4EOHBIX
3azay;

IPHOOPETAaTh OIBIT HCIIOJIB30BaHUSA HWH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHMANIbHYIO  (opMy  mpeacTaBiICHUS
Ouonornyeckoit nHpopManuu (CXeMbl, rpaduKH, JUArpaMMBbl, TAOJIHIIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBIA S3BIK B KadeCcTBE CpEJACTBA MpU paboTe ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKH W CUMBOJIBI, (DOPMYJIbI, a0OpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W NpeoOpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISATHOCTH;

BJQJICTh  HABBIKAMH  pPAclO3HABaHWS W 3alIUTHl  WHOOpMAIUH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiaieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU /1€ ICTBUSIMMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIMHA JPYTUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJICUCTBHSI, IOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHsI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHMMATh M MCTOJB30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIANBUIAYaITbHON
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMATHKy W METOJBl COBMECTHBIX JCUCTBHHA C y4E€TOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NPUHUMATh LEJIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBaTH W
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensiTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KA4E€CTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHUBATH HUAEH C TO3UIMHA HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBIABICHUS MpOOJEeM M HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKMX 3HAHMHA 1EJEBbIE U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIILHO OCYILIECTBIATH [MO3HABATEIBHYIO JAEATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJILHO  COCTAaBJATh IUIAH pEIIEHUs TpoOsieMbl C  y4E€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeNaTh OCO3HAHHBIA BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW JPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh HABBIKAMHM  TO3HABAaTEIBHOM  pediekcMr KaKk  OCO3HAHHS
COBEpIIAEMbIX JEUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

YMETh OLICHWBAaThb PUCKA M CBOEBPEMEHHO MNPUHUMATh PELICHHUS M0 HUX
CHIDKCHUIO;



IIPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX IpPH aHaJIU3€ peE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W AapryMEHTHl JPYTHX IpU AaHAJIW3€ pe3yJIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynbraThl ocBoeHUsi nporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHI MO OCBOCHUIO, HHTEPIIPETAIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yIbTaThl MPEACTABICHBI MO TOJaM O0yUCHHUS.

[IpenmeTtHble pe3ynbTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpAa M HAay4HOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pPa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacCKpbIBaTh COJEpkKaHUE OHMOJOTUYECKUX TEPMHHOB U TOHSITHM:
KU3Hb, KJIETKa, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBpAICHUE SHEPTHUHN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTHYECKHME TeopuH (KJIETOYHAsi, XPOMOCOMHAs,
MyTallMOHHAs, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJIaJIETh METOJaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOTI0IeHNE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBICHUW, OpPraHu3alus U MpPOBEJICHHE
OMOJIOrMYECKOT0 AKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXJy HCCIEAYyeMbIMH BEJIUYMHAMH, OOBSCHEHUE TMOJYUYEHHBIX pPEe3yJIbTaTOB,



WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUN, TECOPUN U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIBI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBIJCIATH CYIICCTBEHHBIC MPU3HAKNA BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: 0OMEHAa BEILECTB W MPEBpAlleHUs] PHEPruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSATH MOJIYYCHHBIC 3HAHUS IS OOBSICHCHHUS OMOJIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOJHON Cpejie, MOHMMaHWE HEOOXOJMMOCTH WCIOJIB30BAHUS JOCTHKCHUN
COBpPEMEHHOM ouosoruu u OMOTEXHOJIOTUI TUTSt paIroHaILHOTO
IPUPOIOTIONIH30BAHHS;

yMEHUE pellaTh »JJIEMEHTapHbIe TEHETHYECKHE 3aJlaud Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAacCJeIOBaHUEe, COCTABJIATH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHMS ISl TIpe/ICKa3aHus HaclieIOBaHUSl MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINOIHATH JIa0OpAaTOpPHbIE U MpaKTHYEeCKHue padoThl, COOII0IATh
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OICHMBATh M MHTEPIPETHUPOBATH HHOOPMAIIIIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTh COOCTBEHHBbIC IHCHMEHHBIE M YCTHBIE COOOIICHHS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI yueOHOro mpenmera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHWSI ECTECTBCHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DPYHKIIMOHATBLHON
IPaMOTHOCTH YEJIOBEKA JJIA PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEPIKAHNE OMOTOTUIECKUX TEPMUHOB U TTOHSITUI: BH/I,
MONYJISIUSl, TeHO(OHI, SBOJIIOIUS, ABUXKYIIHE CUIbl ((aKTOpbl) SBOJIOINH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, I[eMH MUTaHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE U3JIaratb OWUOJOTUYECKHE Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpHUs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBaHus riaBHbBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BJIaJIETh METOJIaMU HAYYHOTO TTO3HAHUS B OMOJIOTHHU: HAOII0ICHUE U
OMHMCAHUE XKUBBIX CUCTEM, IMPOIIECCOB U SBJICHUN, OpPraHu3anus U TPOBECHUE
OMOJIOTMYECKOTO PKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXIy HCCIeAYyEeMbIMU BEIUYMHAMU, OOBSCHEHHE TOJYYCHHBIX pEe3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
HA OCHOBAHUU IMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OHOJOTHUYECKUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TNPOIYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MBbI, IEepeHoca
BEIIECTB M IIOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSATH MOJIYYeHHbIE 3HAHUS ISl OOBSICHEHHUS OMOJIOTMYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpI0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON cpelle, TMOHUMAaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIEMEHTApHbIE OMOJIOTHYECKUE 3a]]a4H, COCTABIISATh CXEMbI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBIMOIHATH JIAOOpAaTOpPHBIE W TMpaKTUYeCKUe paboThl, COOJIIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH WHOOPMAIIIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOW WH(POPMAIINH, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO03/]aBaTh COOCTBEHHBbIE MHCHMEHHBIE U YCTHBIE COOOIECHMUS,
000011as OMONOTrMYECKyt0 UH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, T'PAaMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m. eds00.ru/7f41c292
. bubmuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KuznenesTenbHOCTh KIETKH 6 1 0 httos://m. eds00.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5) 0 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U M3MEHUYNBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1 0 0
CSEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 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

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 BOFOIHOHHAS CHOTOTHA | 1 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0 05 bubnuorexa [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1 1
3 Oprau3Mel 1 OKpyXaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
CooOriecTBa ¥ 9KOJIOTHUECKHAE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 55
[TPOTPAMME '



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 KVIACC
N KoanuecTBo yacon DJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoxka Beero o0pa3oBaTe/ibHbIE
pecypchl
bubmnoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo 161 TTO3HAHUS KUBOH
npupoel. [IpakTnaeckas
9 pabota Ne 1 «Mcnons3oBanue 1 bubnuotexa [JOK
Pa3IMYHBIX METOJIOB MPH https://m.edso00.ru/863e6122
M3y4YEHUU OMOJIOTHUECKHUX
00BEKTOBY
3 buonornueckue cucTeMsl, 1 bubmoreka [IOK
MPOLECCHl U UX U3YYEHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTAB KJICTKH. 1 bu6moreka [IOK
Bopaa n MmuHepanbHbie cOMu https://m.edso00.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnuoteka [JOK
OCIIKOB https://m.eds00.ru/863e6b72
5 depMeHTh — OMOJIOTHYECKHE 1 bubnuoreka [IOK
KaTaJIn3aTOPBI. https://m.eds00.ru/863e6b72
bu6mmoreka [IOK
! YresonsL. Jimrs L https://m.edso0.ru/863e6870
bu6moreka [IOK
8 Hywrentossie kncnotel. AT 1 https://m.edso0.ru/863e6d5c
Hcropust u MeTOIbI M3y4YCHUS
9 kietku. Kietounas teopust 1 bubnuorexa [JOK
Kierka xak nenocrtHas >KkuBas https://m.edsoo.ru/863e6e88
cucremMa
10 KoHTposibHas paboTa 1
CrpoeHnue 3ykapuoTUYECKOn
kietku. JlaboparopHas paboTa
Ne 2 «M3yuyenue cTpoeHus
KJIETOK pacTE€HUH, ’KUBOTHBIX, bubmiorexa HOK
11 1 https://m.edso0.ru/863e6ff0

rpu6oB u OakTepuii moa
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIHCAaHHE»

https://m.edso0.ru/863e716¢



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12 OOMeH BellecTB HiIn bubmuoreka [{OK
MeTa00In3M https://m.eds00.ru/863e766¢

bubmunoreka LIOK

13 PorocunTes. XeMocHHTe3 https://m.eds00.ru/863e7¢98

. bubmnoreka LIOK

14
Suepremiieckuii obmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN HUKIT KIETKH.

Henenue knetku. MuTos.
JlabopaTtopnast padota Ne 3
15 «Habmronenue muTosa B bubnmorexa HOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIKa
JyKa Ha TOTOBBIX
MHUKpOTIperiapaTax»

16 buocunres 6enka. Peakmms bu6mmoreka [IOK
MaTPUYHOTO CUHTE3a https://m.edso00.ru/863e796e
Tpaucasus — Ouocunres

17 Oenka bu6moreka [IOK
Hexnerounsie ¢hopMbl )KU3HU https://m.edso00.ru/863e796e
— BHUPYCHI

bu6moreka [IOK
18 KoHTponbHaR pabora https://m.edsoo.ru/863e7540
bu6moreka [IOK
DopMBbI pa3MHOKEHUS

19 https://m.edso0.ru/863e81b6

OPTaHU3MOB https://m.edsoo.ru/863e831e
. bu6moreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE

21 MMOJOBBIX KIIETOK bubmorexa HOK

’ https://m.eds00.ru/863e81b6
O1u1010TBOpEHKUE.

99 NnnuBuayansHoe pa3BUTHE bubnuorexa [JOK
OPraHu3MoOB https://m.edso00.ru/863e8436
I'enernka — Hayka o

23 HACJIEACTBEHHOCTH U bubmorexa IOK

a https://m.edsoo.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HacleA0BaHUs IPU3HAKOB. bu6moreka [IOK
Monorubpuanoe https://m.edsoo.ru/863e8878
CKpeIllBaHHE

UTHOPHUIHOE CKPENUBAHNE.
A PIA betl bubmuorexa [JOK

25 3aKOH HE3aBUCUMOIO

HacJICAOBaHU: ITPU3HAKOB

https://m.edsoo0.ru/863e89a4



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
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

CuermieHHO€ HacjIe10BaHUE
npu3HakoB. JlabopaTopHas
pabota Ne 4 «3yyenue

26 €3yJIbTATOB MOHOTHOPUIHOTO 1 bubnnorexa [IOK
pesy. pHA https://m.eds00.ru/863e8c60
Y JUTUOPUTHOTO CKPEIIHBAHHUS
y Jp030(HIIBI HA TOTOBBIX
MHUKpOTIperiapaTax»
T'eneTnka nmona. HacieqoBanne
27 IIPU3HAKOB, CIEINIEHHBIX C 1 bubnnorexa LOK
p ’ https://m.eds00.ru/863e8c60
OJI0M
N3MeH4yuBOCTE.
Henacnencreennas
M3MEHYUBOCTh. JlaboparopHas
28 pabota Ne 6. M3yuenue 1 bubnuotexa [JOK
MO (DUKAITUOHHOU https://m.edsoo.ru/863e8efe
W3MEHUYHBOCTH, TTIOCTPOCHHE
BAapHUAITMOHHOTO psiJia U
BAPUALIMOHHON KPUBO»
29 HacnencrBennas 1 bu6moreka [IOK
N3MEHYHUBOCTD. https://m.edsoo.ru/863e8efe
bu6moreka [IOK
30 T'enernia uenopexa 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O600meHNE
31 o teMe «HaciencTBeHHOCTE U 1
W3MEHYUBOCTH OPraHU3MOBY
32 Ceneknus KaK Hayka 1 1 bubmuoreka [IOK
nporece https://m.edsoo.ru/863e9214
MeTtoasl ¥ JOCTHKEHUS
33 CEJIEKIIUH PACTEHUN U 1 bubmmorexa TIOK
i p https://m.edsoo.ru/863e9214
’KUBOTHBIX
34 buoTtexHoorus kak oTpacib 1 bubnuorexa [JOK
MPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10O 34

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIE

Ne
o/ Tema ypoxka Beero o0pa3oBaTejibHbIE
pecypchl
1 OBOJIIOLHSA U METOJbI €& 1 bubmnoreka LIOK
HU3yYCHUS https://m.edsoo.ru/863ea20e
) Wcropus pa3Butus 1 bubnuoreka [IOK
MIPEJICTaBICHUA 00 IBOJIFOIIHH https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Miipososmows 1 https://m.edsoo.ru/863e9cle
4 [TomynAnus kak aneMeHTapHas 1 bubnuoreka [JOK
€IVHULA BUJIA U HBOJIIOLUH. https://m.eds00.ru/863e99c6
BIDKYIITUE CHITBI
5 éHeMZII-II"IFapHHe (bakTops) 1 brbmmorexa [IOK
https://m.edso0.ru/863e9da4
IBOJTFOITUHT
5 EcrecTBennslit 0TO0OD 1 €ro 1 bubnuotexa [JOK
hopmbl https://m.eds00.ru/863e9ed0
Pe3ynbTaTel sBOTIONMN:
MIPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
BHI000pa3oBaHUE. Bu6morexa LIOK
! JlaGopatopwaz padora N | 1 https://m.edso00.ru/863e9fde
«Onucanue
MIPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO XapaKTepa
HamnpaBnenus u nytu bubnuorexa [JOK
8 1
MAaKpO3BOIIOLINHU https://m.edsoo.ru/863e9cle
9 HeoO6parumocTh 3BOTIONHAH 1
10 Uctopus xu3nu Ha 3emie u 1
METO/IbI €€ U3Y4YEeHUS
1 ['unoTe3bl MpouCXOXKACHUS 1 bubmuoreka [JOK
KU3HU Ha 3emMJie https://m.edso00.ru/863ea5a6
Pa3BuTue *u3Hu Ha 3emMiie 1o bubnuorexa [JOK
12 1
9pam U nepuoam https://m.edsoo.ru/863ea6be
OCHOBHBI€ ATaIbI BOJIOIUU
13 PacCTUTEIBLHOIO U KUBOTHOTO 1 bubnuorexa LIOK

mupa. [Ipaktuyeckas pabora
Ne 1 «M3yueHue uckomnaemsbix

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



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
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OCTaTKOB PAaCTCHUH U
KHUBOTHBIX B KOJUICKIUAX»

14 CoBpemMeHHas cuctema bubnmnoreka [JOK
OpPraHu4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
OBOJIIOLHS YeJIOBEKA bubmnoreka LIOK

15
(anTpormorenes) https://m.edsoo.ru/863eac2c

16 JBwxymue cuibl (pakTopsl) bubnuotexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaJANH SBOJIOLUH
YeloBeKa
UYenoseueckue pacel U

18 MIPUPOJIHBIE aIalITAllUH bubmmorexa HOK

https://m.edso0.ru/863eaea2
YeloBeKa
PesepBubriit ypok. O60011eHIE

19 1o TeMe «Bo3HUKHOBEHUE H
pa3BHUTHE KU3HU HA 3EMIIE»

20 DKoJIoTHS Kak HayKa

21 Cpensl oOuTanus u bubnuotexa [JOK
IKOJIOTUYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AOGuoTtnyeckue (HakTopsl.

JlabopaTtopHas pabota Ne 3.
22 «Mopdonoruueckue bubmorexa [TOK
. https://m.edsoo.ru/863eb10e
0COOEHHOCTH PACTCHUM W3
Pa3HbIX MECT OOUTAHUSD.
bu6moreka [IOK

23 buornieckue gaxropet https://m.eds00.ru/863eb348

24 DKOJIOTUYECKHUE
XapaKTEePUCTUKH MOMYISIUH.

o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubmuoreka [JOK
(3KOCUCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

97 3KOCUCTEMBI. DKOJIOTUUECKUE bubnuorexa [JOK
nupamMuibl. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus

28 IIpupoanble 3KOCHCTEMBI

29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI

30 buocdepa — rinodanbHas bubmuorexa [JOK

3KOCHCTEMA 3EMITH

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



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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

31 3aKOHOMEPHOCTH 1 bubnmoreka [JOK
CyliecTBOBaHUS Onocdepsl https://m.edso00.ru/863ebd16

39 UYenoseuecTBo B bnochepe 1
3emnn

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuotexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHNE

34 TeMbl «Coo0IiecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



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

