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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpamMMbl MO OHOJOTMH TEOPETHUYECKYI) OCHOBY IS
ONpeJieNieHus] MOAXOAOB K (OPMHUPOBAHUIO COJAEpkKaHUS Y4eOHOro mpeaMera
«buonoruss»  cocraBuin:  KoHUenTyadapHble — nomoxeHus ~ProcC COO o
B3aMMOOOYCIIOBJIEHHOCTH LENeH, cCoiepKaHusl, pe3yabTaTOB 00y4eHHUs] U TpeOOBaHUHN K
YPOBHIO TIOJIFOTOBKH BBIYCKHUKOB, IOJOXKEHUS 00 OOMIMX LENsX W NPUHIUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJIHEro o0I1ero oopa3oBaHus
B Poccuiickoit denepanuu, a Takke NOJOXKEHUS O cielUpuKe OMOIOTUH, €€ 3HAUCHUH
B TIO3HAHUM J>KUBOM TPUPOABI M OOECIEUEHUH CYHIECTBOBAHUSA YEJIOBEYECKOIO
oOmectBa. CorjgacHO Ha3BaHHBIM TMOJIOKEHHSIM, OIpPENENeHbl OCHOBHbIE (YHKIUU
IpOrpaMMbl 1O OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Aa€T MpejacTaBleHUE O Lesix, 00 oluleill crpareruu
oOydeHHMsI, BOCIUTAHUS U Pa3BUTHs OOYyYaIOIIUMXCS CPEACTBAMHU YYEOHOro MpeaMeTa
«buonorus», ompenenser 00s3aTeabHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYpY,
pacrpefeneHue Mo pa3aeraM M TeMaM, PEKOMEHAYEMYIO IOCIEA0BaTEIbHOCTD
U3y4YeHHs] y4eOHOro marepuayia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€l, JIOTMKM  00pa3oBaTeNbHOTO  MpoIlecca, BO3PACTHBIX  OCOOEHHOCTEU
00yJaromuxcs.

B nporpamme mno 6mosiorTMM TaKXKe YYUTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHbIM M  TNPEAMETHBIM  pe3yjbTaTaM oO0ydeHus B
(GbopMHUpPOBAaHUM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHON AESTENbHOCTH/Y4eOHBIX
JENCTBUIN 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme mo Ouomormu (10—11 xmaccel, 0a30BBIi YpOBEHB) peaM30BaH
OPUHIIMIT TIPEEeMCTBEHHOCTH B M3Yy4YeHHHM Ouosoruu, Onaromaps uyemMy B Hel
IpPOCMAaTPUBAETCS  HAMPABICHHOCTh HAa  Pa3BUTHE  3HAHUW, CBA3AHHBIX C
(dbopMHUpPOBaAaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMsSI, IIEHHOCTHBIX OpPHUEHTAIUN
JMYHOCTH, SKOJIOTMUYECKOTO MBILIUICHHUS, IPEICTAaBICHUNA O 37J0pOBOM 00pase >KU3HU U
OepeXKHBIM OTHOIICHUEM K OKpyKaromied mnpupogHoit cpene. llostomy Hapsay ¢
U3y4eHHEM O00I1e0nOIOTHYECKUX TEOPHUil, a TaKKe 3HAaHUN O CTPOCHHUH KUBBIX CUCTEM
Pa3HOTO paHra M CyUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOLIECCOB B IIPOrpaMme
no OWOJIOTMM yNEJIeHO BHUMAHUE HCIOJb30BAHUIO IMOJYYEHHBIX 3HAaHUU B
MOBCEAHEBHOM JKM3HU IS PEIICHMS MPUKIAIHBIX 3a/1a4, B TOM 4YHUCie: NPO(UIAKTUKI
HACJIEICTBEHHBIX 3a00J€BAaHUI YEJIOBEKA, MEIMKO-TEHETUYECKOIO KOHCYJIBTUPOBAHUS,
00OCHOBaHUS 3KOJOTHYECKH 11€1eCO00pa3HOro MOBEICHUS B OKPY KaIOUIeH MPUPOAHON
cpelle, aHailu3a BIMSHMUS XO3AMCTBEHHON JAESITEIBHOCTH YEJIOBEKa Ha COCTOSIHUE
NPUPOAHBIX M HUCKYCCTBEHHBIX JKOCHUCTEM. YCWIEHHE BHUMaHUA K NPHUKIAJIHON
HaIlpaBJIEHHOCTH ydeOHOro mnpeaMera «buosiorus» MpOJUKTOBAHO HEOOXOIWMOCTBIO
oOecrieyeHusl YCJIOBUHM [UIsl pElIeHUs OJHOM M3 aKTyalbHBIX 3aJad IIKOJBHOI'O



OMOJIOTMYECKOTO  00pa3oBaHMs, KOTOpass  mpeanosiaraer  (GopMupoBaHue y
oOydJaromuxcs  CIMOCOOHOCTH  aJanTUPOBAThCS K HM3MEHEHHUSIM  JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BAXXHOE MECTO.
Ona oOecneunBaeT (opMuUpoBaHHE Yy OOyYalomUXCA NPEACTaBICHUNM O HaydyHOU
KapTUHE MHpA, paciiupsieT U 0000IIaeT 3HaHUS O KUBOU MpUpoje, €€ OTIMYUTEIIbHBIX
MPU3HAKaX — YPOBHEBOUW OpraHu3ally W DBOJIIOIWHU, CO3MAET YCIOBUS JJISI: MMO3HAHUS
3aKOHOB XKHUBOW MPUPOIBI, (GOpMUPOBaHUS (YHKIIMOHAIBHOM T'PAMOTHOCTH, HAaBBIKOB
310pOBOTO M 0€30macHOro oOpasza >KU3HH, IKOJOTHYECKOr0 MBIIUICHUS, [IEHHOCTHOTO
OTHOIIIEHHUSI K dKUBOU MPUPOJIC U YETIOBEKY.

Bonbioe 3HaueHne OHWOJOTHS UMEET TaKXKe JJIsi PEIICHUs BOCHHUTATENIBHBIX U
pa3BHUBAIOLIMX 3aJay CpelHEero oOIero oOpa3zoBaHUs, COLUANIM3ALUU O00YYaIOIUXCS.
N3yuenne Ouonoruu obOecrneunBaeT YCIOBHS i (OPMUPOBAHUS MHTEIUICKTYaTbHBIX,
KOMMYHHMKAIIMOHHBIX U HWH(OPMAIIMOHHBIX HABBIKOB, JCTETHYECKONW KYJIBTYpHI,
CIIOCOOCTBYET HWHTErpaIluu OHMOJIOTHYECKUX 3HAHWN C TPEACTABICHUSIMU U3 JPYTUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (u3uku, Xxumuu u reorpaduu. Has3BaHHbIe
MOJIOKEHUS O TPEeAHA3HAYCHUH y4eOHOro mnpeaMera «buosOTus» COCTaBWIM OCHOBY
JUISL  OTIpEJICICHUs TOJAXOJOB K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COJEpKaHUs,
NPEJICTaBIIEHHOTO B MTPOrpamMMe 10 OMOJIOTHH.

Ot6op conepxkanus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUN KyJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBHH C KOTOPBIM
oOydaromuecs: JODKHBI OCBOWTH 3HAHUS W YMEHUS, 3HaYUMBble 1Jisi (OPMHUPOBAHUSA
oOIIel KyJIbTyphl, OMPEEISIONIUe aJeKBaTHOE TOBEICHHUE YEIOBEKAa B OKPYKAIOIIEH
IPUPOJTHON cpele, BOCTPEOOBaHHBIE B TIOBCEAHEBHOW JKM3HM W TPAKTHYCCKOU
nestenbHOCcTH. Oco0oe MecTo B 93TOM cHCTeMe 3HAaHUM 3aHUMAIOT DJIEMEHTHI
collepKaHMs, KOTOpbIE CIyKaT OCHOBOW nJisi (OPMHUPOBAHUSA TPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHpa M IIEHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIOIIUX TyMaHU3aIUKA OMOJIOTHIECKOTO 00pa30BaHU.

CTpyKTypupOBaHHE COJIEpKaHMs yueOHOr0 MaTepralia B MporpaMMe 1mo OMOJI0oTun
OCYLIECTBIIEHO C YY€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUH OO0 OTJIMYUTEIbHBIX
OCOOEHHOCTSIX JKMBOW TPHUPOABI, O €€ YpPOBHEBOW OpraHU3alMK W H3BOJONHMHA. B
COOTBETCTBUHM C O3TUM B CTPYKType YyueOHoro mnpeamera «buomorus» BblIeIEHbI
cleAylolne coaepkaTenbHble TuHUM: «buonoruss kak Hayka. MeToabl Hay4HOTO
no3HaHusy, «Kietka kak Owonoruueckas cuctemay, «OpraHm3m Kak OHOJIOTHYECKas
cuctemay, «Cuctema W MHOTOOOpa3We OPraHUYECKOTO MHUPa», «DBOIIOIUS KUBOU
MPUPOJIB», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp wu3ydyenuss yueOHoro mnpeamera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIaJIcHUE OOYYaIOIIUMUCSI 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAIBHON OpraHu3aiuu
KUBBIX CUCTEM Pa3HOr'0 paHra U NpruoOpeTeHHEe YMEHUN UCIOJIb30BATh 3TH 3HAHUS JJIS



IPAMOTHBIX JEUCTBUI B OTHOLIEHUH OOBEKTOB KUBOU MPUPOILI U PEIICHUST PA3IMUYHBIX
KU3HEHHBIX MPOOIIEM.

JlocTmkeHnue 1enu uzydeHus ydeOHoro mnpenmera «buonorusi» Ha 0a3oBoM
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHUE O0YYAIOITUMHUCS CUCTEMbI 3HAHUN O OMOJIOTMYECKUX TEOPUIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUJiaX, CIYy>KalluX OCHOBOM JJIsi
dbopMupoBaHusl MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE MHpPa, O METOjax
HAy4YHOTO I[IO3HAHUS, CTPOEHUM, MHOTOOOpa3UM M OCOOCHHOCTAX >KUBBIX CHCTEM
pPa3HOr0 YpOBHS  OpraHu3allud, BBIJAIOIMIMXCS  OTKPBITUAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y O0OYyYalOIIMXCS IMO3HABATENIBHBIX, WHTEUICKTYalbHBIX U
TBOPYECKUX CMIOCOOHOCTEHN B MPOIIECCe aHAIU3a JIAHHBIX O MYTSIX Pa3BUTHUSI B OMOJIOTUHU
HAyYHBIX B3IJISIIOB, MACH W MOJXOJ0OB K M3YYCHHUIO JKMBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;

CTAaHOBJICHUE Y O0yYarONIUXCsl O0IIeH KyIbTyphl, YHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMCHHUH OOBSICHATh M OICHHUBATh SIBJICHUS OKPYXKAIOIIETO MHUpa KUBOU
IPUPOJIbI HA OCHOBAaHWUHU 3HAHUN U OMBITA, MOJYYCHHBIX MPU U3YYCHUH OMOJIOTHH;

dbopmupoBaHue |y OOydamOIIUXCS  YMEHHH  WUTFOCTPUPOBATh  3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTHUUYECKOW JESATENBHOCTH YENOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KUBOMU
OPUPOJBI, HEOOXOAUMOCTH OEpe)HOTr0 OTHOIICHUS K HEW, COOJIIONEHHS ATHYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IIEHHOCTH OWOJOTUYECKUX 3HAHMM [JIsl TIOBBIIICHUS  ypPOBHS
HKOJIOTHYECKOUN KYJIbTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TPHOOPETEHHBIX 3HAHUW W YMEHHH B IOBCEIHEBHOM >KM3HU JIJIs
OLCHKH ITIOCJICACTBUMA CBOEM IESATEIBHOCTH IO OTHOIICHHIO K OKPYXKAIOUIEH Cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHWE U COOJIOJEHUE Mep MPOPUIAKTUKH
3a00JIeBaHM.

B cucteme cpennero obmiero o6pasoBanusi «buonorusi», uzydaemas Ha 60a30BOM
YpOBHE, SIBISIETCS 00s3aTeIbHBIM y4EOHBIM TIPEIMETOM, BXONSAIIUM B COCTaB
npeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE IPEAMETHD.

Jns m3yyenus Ouonorud Ha 0a30BOM YpOBHE CpeIHEro o0iiero oOpa3oBaHUsA
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Heaento), B 11 kimacce — 34 yaca (1
4yac B HEJEJIO).



COILEPKAHUE OBYYEHUA

10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCTIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIH.

JdeMoHcTpanum:

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

O6opynoBanue: Mmoenb Mojekyisl JJTHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

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

benku. CoctaB u ctpoeHune O€lKOB. AMUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHcTBa OelkoB. buonoruueckue
byHKITMN OEIKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBINA 1LEHTp, cyOcTpaTHas cneunudpuyHocts. KodepmenTtsl. BurtamuHel.
OTnnuns (epMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubdo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoilicTBa. buonormveckue ¢GyHkuuu JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kierke. Knetounas teopust — mpuMep B3aUMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpHU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxnenne MUTOXOHApUNA W TacTua. Bunbl mnactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XMuMUUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHue 3yKapHOTHUECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKUY,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEHUM, HSKCIIEPUMEHTOB, MHUKpOIpEnapaThl PaCTUTENIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnast pabora Ne 2. «M3ydeHue CTpOEHHsI KIETOK paCTCHHI,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIIUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiidi. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TeMmHOBas (Ga3el (GoTocuHTE3a. Peakumu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} heKTUBHOCTH
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKMH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHcisuuu. KoawpoBanue amuHOKMCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
BUpycaMu. Bupyc ummyHnoaepuuuta yenoseka (BUY) — Bo3z0yautens CIIN/a.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. llpoduiaktuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:



IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuibel u cxembl: «Tunel nuTanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuUecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Pernukarus [JHK».

Oo6opynoBanue: monaenu-anmmkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIW LUK kiIeTku. WHTepdasza m mutos.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUST U  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, I[I0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOKeHUe. VIcKyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cragum Mmeito3a. IIpoiiecchl, nmpoucxoasiive Ha CTaAusAX Meno3sa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie JKene3bl: CEMEHHUKH W sSUYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIeTKa) — CIEepPMaToOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUsS SHIEKIETOK M crepMaTo3ouioB. OIio10TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl u  cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounerii mukin», «Pemnmukauus JHK», «Mwutos»,
«Menio3», «IIpsmoe n HenpsaMoe pa3BUTHE», «l 'amMeToreHes3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUATAONIETO», «SMIeKiIeTka Miekonuraonero», «Kapuoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEb-alniuiukanus «JlelieHre KIeTKW», MOJIEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

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

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mcropust pa3BuTHs T€HETUKH. Posb iuTonorun
¥ SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHUKHU. BKiIam pocCHMCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (THOPHUI0NIOTHYEeCKUi,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnnaenem.
MonorubpugHoe CKpemMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIUICHHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HACJIEIOBAHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTHOPUAHOIO  CKPELIMBAHUS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHUIO TeHOB. HapylieHue cuernseHus reHoB B pe3yJbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporaMeTHsle opranu3mbl. HacienoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunn npusHaka. KonnyecTBEHHBIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakunu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJ0BOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTallOHHAs U3MEHYUBOCTh. Kitaccudukaluss MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YeJIOBEKa: F'eHCAJIOTNUYEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacneacTBenHsle 3a00jeBaHMsI 4YEJIOBEKAa: TEHHBIC OOJIE3HU,
0OJIE3HU C HACJEACTBEHHOW MPEIpacloioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEYCHUS TCHETUICCKUX
Oose3Hel. Meauko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
HUTOTEHETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IMTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3anMoIeCTBUE aJUICNIBHBIX TE€HOBY», «l'€eHeTHYecKkue KapThl PaCTEHHM,
AKUBOTHBIX U YeJOoBeKa», «l'eHeTHka moJjia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel YemoBeka U KUBOTHBIX», «Buubl
M3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropay, «I'eHeTrKa rpymi KpoBu», «MyTarmoHHAsT N3MEHYUBOCTHY.

O6opynoBanue: MojaenU-aNIUIMKaIu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTEEB U OKPACKH Tema), repbapuit «I'opoX MoCeBHONY.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3ydueHune MoauduKalluOHHOW U3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBbIE METOJIbI CeeKIUuU. MacCoBbIN U UHAUBUIYAIBHBIN OTOOPHI B
CENEKIMU PACTEHUM U KUBOTHBIX. OlleHKAa 3KcTephepa. BIM3KOPOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuam3anuss u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHes u
MOJyYeHUE TOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMM PACTEHHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. . Basumos, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «lIeHTpBI NPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomummonaus», «OOBEeKTH OHOTEeXHONOTHUN», «KieTouHble KyJabTypbl U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M MpaKTHYeCcKHe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIXKCHHS CEJICKIIMM PAcTeHHM |
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS 0MOJIOTHS.

[Ipennochlnku BO3HUKHOBEHUS 3BOJIOLMOHHOW TEOPHUH. IBOJIIOLMOHHAS
Teopuss U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLHMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BodOUMU. [laneoHTONOrMYECKHE: MOCIEA0BATENBHOCTD
MOSIBJICHUS] BUJOB B MAJICOHTOJOTMYECKOW JIETONMHMCH, TEPEXOIHbIe (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUUs SMOPHUOHOB pa3HBIX BHUJIOB
NMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHIIBI JBOJIIOIMK BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUUYEHHOCTH PECYPCOB, HEOMNpEAENEHHAs N3MEHUYHBOCTD,
60pnba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bosronuu (CTD) u €€ 0OCHOBHBIE MTOJIOKEHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuibl ((akTophl) SBONIOLUKK BUIOB B MpUpPoAe. MyTallMOHHBIH
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lomyssiiuoHHBIE BOJHBI U Apeid
reHoB. M30as0us U MUrpamnusi.

EcrectBennsiit otObop — HampaBisomuid (akTtop 3BoOIOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yiabTaT dBojouuu. [Ipumepbr
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMop( 03kl U UINO0-aTalTaI|H.

Bun wu BumoobOpazoanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEpPreHTHasl, napaiesibHas. HeoOpaTuMOoCTh 3BOIIOLIUH.

[IponcxoxaeHrne OT HeCleNMaIU3UPOBaHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAs paaualysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromiep, A. H. CeBepios.

Tabmuter 1 cxeMbl: «Pa3BuTHE OpraHUIECKOTO MUpa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOrooOpasue COpTOB pacTCHUI»,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTanunonHnas



U3MEHYUBOCTEY, «ApomMopdo3b», «Uaumoamantanumn», «OOIIas gereHepanusy,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJeKius «@DOpMbI COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pa6ota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHIECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMUs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHN 3BooIMU. HavanpHble 3Tamnsl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuoaam. Karapxei. Apxelickas u
nmporepo3oiickass dpel. llameosoiickas spa u €€ mepuoabl: KEeMOPUICKUM,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPOIIOT€HOBBIM.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO MuUpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losiBII€HUE, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOoro Mupa Kak oOTpaxkeHue »dBojoluu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMS YeNIOBEKa. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  AHTPONOrEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HHU,
M3TOTOBJIEHNE OPYIUN TPyAA, MBIILJICHHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npaAmoxomdmui, YenoBek HeanaepTranbCKkuii, YenoBek
pasymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioMjHasi  (dKBaTOpHalbHas),  MOHIOJIOMAHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnmuuelr 1 cxembl: «Bo3nukHoBeHHe CoilHEYHOUM cucTeMbl», «Pa3Burtue
opraHuyeckoro mupa», «PactutenpHas KkieTtka», <COKWMBOTHas  KIETKay,
«IIpokaprornueckas kietka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMIEPHI,
pyOuma, ckpebna), TEOXpOHOJOTHYECKass Tabnuia, KoJuieKus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble U MpakTHYecKHe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yyeHune mcKomaeMbIX OCTaTKOB PACTCHHUN U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKoJIOrusl KaK HayKa. 3aJjau U pa3Aeibl SKOJIOTUUA. MeToabl IKOJTOTHYECKHUX
HCCJIEIOBAaHUM. DKOJOTMUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (akTopoB:
abuotuyeckue, OUMOTHYECKHME U aAHTPOIOTeHHbIE. JIEHCTBUE HKOJIOTHYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsI.

buornueckue (bakTopBhl. Bunpl OMOTUYECKUX  B3aMMOJICHCTBHII:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazurusm, koomnepaius,
MYTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. @. Pynwe, O. I'ekkerns.

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opraHu3moBy», «®oronepuoanzm», «llonmymanum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdosioruueckrue 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUSI.

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

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01ecTBa M 3KOT0TrH4YeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MpocTpaHCTBeHHas, Tpoduueckas (mumieBasi). Bunbi-momunantel. CBsi3u B
OuoIeHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »sKocucreMe u
ouoreoneHoze. DyHKIUOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckune (muiieBble) YpPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
MUpaMUJIb:  TPOAYKIMU, YHUCIEHHOCTH, Ouomaccbl. (CBOICTBa 3KOCHCTEM:
YCTOMYUBOCTb, CAMOPETYISALMS, pa3Butue. CyKueccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOTO
WJIU TIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonorudeckoe u X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpaszue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHoctu Ouocdepsl Kak
r100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONOreHHbIe U3MEHEHUsI B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEUECTRA. CoxpaHnenue
O6ropa3zHooOpasusi Kak OCHOBa ycToWunBocTH 6Guocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmuuer u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHnos BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOTCHHBIE  BO3JACUCTBUS Ha NpUpOAYy», «BaxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHeWIas COCTaBIIAIOLIAs
ouocheprry, «DakTopsl Aerpananuu 1mouBy, «llapHukoBeiii d3ddekTy, «DakTopsl
pPaANOaKTHUBHOTO 3arpssHeHust Ouocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mmonenb-ammInkanus «Tunudabie OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOMUICKIIMN «broreHo3y, «BpeauTenu BaxkHEHITUX
CENIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKHMM TpynnaM OJHOIO BHUA,
Kpacnas xuura Poccuiickoit ®Denepannu, W300paKeHUS OXPAaHIEMBIX BHIIOB
pacTeHUl U )KUBOTHBIX.



IIJTAHUPYEMBIE PE3VJIbTATDI
OCBOEHMNA [TPOI'PAMMBI 110 BUOJIOI' N
HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHUA

Cornacao ®I'OC COQ, ycraHaBIMBarOTCs TPeOOBaHUS K PE3yJbTaTaM OCBOCHHMS
oOydJarolmuMHCsl  MPOrpaMM  CpPeIHEero  oO0mero o0pa3oBaHMs:  JUYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHUsS mpeamera «buosorus»
BBIZICJICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYaIIIUMHUCI POCCUMCKON
rpakKJaHCKOM HMJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTU U
CaMOOTMPEICIICHUIO, HAJTUYME MOTHBAIMM K OOY4YEeHHUIO OMOJOTHUHM, II€JICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOCKICHUU JUYHOCTH HA OCHOBE KIIIOYEBBIX I[EHHOCTEH H
UCTOPUYECKUX TPAIUIMK pa3BUTUS OMOJOTMYECKOTO 3HAHHS, TOTOBHOCTh W
CIIOCOOHOCTh 00YYAIOIIMXCS PYKOBOJACTBOBATHCS B CBOCH JEATEIIBHOCTU IIEHHOCTHO-
CMBICIIOBBIMM YCTaHOBKaMH, MPUCYIIUMU CHUCTEME OHOJOTHMYECKOTO O00pa3oBaHus,
HaJIM4Me HKOJOTUUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEIM U CTPOUTH
YKU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pE3yIbTaThl OCBOEHUS IpeameTa «buosiorus» mocTurarorcs B
€IUHCTBE Y4eOHOM M  BOCIUTATEIBHOM  JIESITEIHPHOCTH B  COOTBETCTBHUH  C
TPaAULIMIOHHBIMUA POCCUHUCKUMH COLUOKYJIBTYPHBIMU, HMCTOPUYECKUMU M JYyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHM, TPUHATHIMH B OOIIECTBE NIpaBUJIaMU W HOPMaMH
MOBEJIEHUS M  CIOCOOCTBYIOT TMpolleccaM CaMOTO3HAHUS, CaMOBOCIIUTAHHUS U
CaMOpAa3BUTHS, PA3BUTHA BHYTPEHHEW MO3UIIMM JTUYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K
3aKOHY M MPABOIMOPSIKY, YEJIOBEKY Tpyda M CTaplieMy IOKOJEHHIO, B3aWMMHOIO
YBaXEHUS, OCpPEKHOTO OTHOMICHHS K KYJbTYPHOMY HACICIUIO W TPAJAUIUAM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickon denepanuu, MPUPOJEC U OKPYKAIOIICH
cpexne.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS Y4eOHOro mpeamera «buoyorus» TOJKHBI
OoTpakaTb  TOTOBHOCTH M  CIOCOOHOCTH  OOYYalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTpPEHHEH TO3WIHMEH  JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpHEHTALINM, MTO3UTHUBHBIX BHYTPEHHHUX yOeXIeHuH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO OIbITa
W OIbITa JEIATEIBHOCTH B IMPOLECCE peaau3aldd OCHOBHBIX HAaINpPaBICHUMN
BOCIUTATEIIBHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOTr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMHM OOYYaIOMIErocsi KaKk aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLHOHHBIX MPaB U O0S3aHHOCTEH, YBAXKEHUE 3aKOHA U
MIPaBONOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM AESATEIBHOCTH MPHU CO3IaHUM y4EeOHBIX
MIPOEKTOB, PEIICHUU YU4E€OHBIX M MMO3HABATEJIBHBIX 3aJ1a4, BHITOJIHEHUU OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YUYUTHIBaTHh B CBOUX JCHUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEM C pa3HBIMU YOEKIEHUSIMH, KYJIbTYPHBIMH IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOIIECCE COBMECTHOI'O BBITIOJTHEHUS YUCOHBIX,
MO3HABATEJILHBIX U UCCIIEIOBATENBCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB TIPU OOCYXJAECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €S TEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON Tpa)KJaHCKOW HUIEHTUYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTU mepes PoamHol, ropaocTtu 3a
CBOM Kpa#, cBOO PoauHy, CBOW S3BIK U KYyJbTYpy, MPOLLUIOE M HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAUI0 W MaMATHUKAM MPUPOJbI,
JTOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUUCKUX YUEHBIX B CTAHOBJIICHHE U Pa3BUTHE
OMOJIOTHHY, TTOHUMAaHUs 3HA4YE€HUS OMOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeitHas yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHWI0 u 3ammure OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

OCO3HAaHUE JTYXOBHBIX [IEHHOCTEW POCCHUMCKOIO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHAMATh OCO3HAHHBIE pEUICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJUTEISAM, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO IMPUHATHS LIEHHOCTEHM CEMEMHOW JKU3HH B COOTBETCTBUM C TPAAULMUAMU
HaponoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpY, BKJIIOYas JCTETUKY ObITa, HAy4HOrO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JAEHUCTBUS )KUBOW MMPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHHID B PAa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;

5) ¢usnyeckoro BocHUTAHUSA, (POPMHUPOBAHHUS KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYy s



MMOHMMAaHHWE W peau3aius 3[0pOBOro U 0e30MmacHoro odpasa >Ku3HU (30pOBOE
MUTaHUE, COOJIOJIEHUE TUTMEHUYECKUX MpaBWI U HOPM, COaaHCUPOBAHHBIA PEXKUM
3aHSATUN U OTIIbIXA, PETyJsipHas Pu3nuecKkass akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
3I0POBBIO;

MOHUMAaHUE IIEHHOCTU MPABUJI UHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€301MacHOro
MOBEJICHUSI B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TIOCIEICTBUI W HENPUITUS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPy 10It00u¢e;

TOTOBHOCTh K AaKTUBHOM JESATETLHOCTH TEXHOJOTUYECKOWM U  COIMaIbHON
HAIPaBJIEHHOCTH, CHNOCOOHOCTh WHHUIIMMPOBATH, IUIAHUPOBATH W CaAMOCTOSITEIBHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpPEC K pa3nuuHbiM cdepaM MNpodEeCCHOHAIIBHOM NESITENHHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIieil npodeccuu U pealru30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO M caMOO0Opa30BaHUIO HA MIPOTSHKCHUU
BCEM JKU3HHU;

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH 11eJIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK NCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS  SKOJOTMYECKOM  KYJIbTYpbl: TMPUOOPETEHHE  OIbITa
TUTAHUPOBAHUS TIOCTYNKOB M OIIEHKH MX BO3MOXKHBIX IMOCJEICTBHU ISl OKPY Karolen
Cpenbl;

OCO3HAHHE TJIOOAIBHOTO XapaKTepa HSKOJIOTHUECKHX TNpodiieM W MyTed Hux
pEIICHHUS;

CITOCOOHOCTh MCTIOJIB30BaTh MPUOOpPETaEMbIE TIPU U3YYCHUU OMOJIOTHH 3HAHUS U
YMEHUS TIPU PEUICHUU MPOOJIeM, CBI3aHHBIX C PAllMOHAIBHBIM MPUPOIOTIOIB30BAHIEM
(cobmroneHne TpaBWJI TIOBEACHHWS B TMPUPOJIE, HAMPaBICHHBIX Ha COXpPaHCHHE
paBHOBECHS B 9KOCHCTEMaX, OXPaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUIATHE NCHUCTBUM, MPUHOCAIIMX BPEI OKPYXKAIOIIECH MPUPOIHOU
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIATONMPHUATHBIC SKOJOTHUECKHE TOCIECTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJIU4YME Pa3BUTOIO IKOJOTMYECKOTO MBIIIJIEHUS, IKOJIOTUYECKOU KYJIbTYpHI,
OMbITa JIESITENBHOCTH 3KOJOTUYECKOW HAIMpPaBIE€HHOCTHU, YMEHHS PYKOBOACTBOBATHCS
MMH B MO3HABaTEJIbHOW, KOMMYHUKATUBHOM W COLMAIBHOW MPAKTUKE, TOTOBHOCTHU K
YYACTHUIO B IPAKTUUYECKOU ESITEIbHOCTH IKOJIOTUYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:



c(hOpMUPOBAHHOCTh  MUPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAyKH M OOIIECTBEHHOW MpPaKTHKW, OCHOBAHHOIO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEpPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KyJIbTYphl KakK CpelICcTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U MMO3HAHUS MUDPA;

NOHUMaHUE crhenuduKd OUOJOTMKM KaK HayKH, OCO3HaHus €€ poiu B
dbopMuUpOBaHUM PAlMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IEJIOCTHOTO
MpeCTaBIeHUs 00 OKpyKalolleM MHUpPe Kak O EeIWHCTBE NPHUPOJbI, 4eOBeKa U
oOliecTBa, B TIO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEM H PpEIICHHH MpolsemM
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYUMOCTH OWOJOTUM JJII COBPEMEHHOM IMBUIU3AINU:
oOecrieueHUsT HOBOTO YPOBHS PAa3BUTHUS MEAUIIMHBI, CO3JIaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIIOCOOHBIX pelllaTh PEeCYpCHBIE MPOOJIeMbl PAa3BUTUS YEJIOBEUECTRBA,
MOMCKAa TyTEH BBIXOJA M3 TJIO0OAIBHBIX JKOJIOTHYECKHX MPoOJeM Hu oOecreyeHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIIBHOMY HCTOJBb30BAHUIO MPHUPOIHBIX
pecypcoB 1 GOpPMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TMOJYYECHUN OMOJIOTMYECKUX 3HAHUM B 1EJISX MOBBIMICHUS
oOmIe KyJIbTyphl, €CTECTBEHHO-HAyYHOW TpPAaMOTHOCTH, KaK COCTaBHOW 4YacTHu
(GYHKIIMOHAIBHOW TpaMOTHOCTH  oOydaromuxcs, ¢GOpMUPYyeMOW TMpPH  H3yYECHHUH
OHOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH MCIOJIb30BaTh MOJTyYaeMble 3HAHMS JJIA aHalu3a U 00BSICHEHUSA
SBJICHUN OKPYXAIOLIEro MUpPAa U IMPOUCXOMISIIMX B HEM H3MEHEHUU, YMEHUE NeNaTh
000CHOBaHHBIC 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (DaKTOB M UMEIOIIUXCS JAHHBIX C
IEJTbIO TIONTYYEHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJb30BaTh OWOJNIOTMYECKUE 3HAHUSA IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHHME IICHHOCTH HAay4HON JEeSTEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO U HCCIIEI0BATENIbCKYIO I€SITEIbHOCTh MHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30oBaHUIO, K aKTHBHOMY TIOJYYCHHUIO HOBBIX 3HAHUW 1O OHOIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIE Pe3yNbTaThl OCBOCHUS ydeOHOTOo mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYWMble IS (OPMHUPOBAHHWS  MHUPOBO33PEHUS  OOYJArONIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa © CHenuPuKy METOIOB IO3HAHWS,
UCIIOIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPrusi, SIBJICHUE, Ipoliecc,
CUCTE€Ma, Hay4dHbld (aKT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccleIoBaHue, HaONI0JeHUEe, U3MEpPEHHE, SKCIIEPUMEHT U JPYruX), YHUBEpCAJIbHbIC



yueOHble  faeiicTBUs  (TO3HABATENbHBIE, KOMMYHHKATHBHBIC,  PETYJSTUBHBIC),
obOecnieunBaromue (GpopMupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH U COIMAIBHOMN
KOMIIETEHIUH 00YyYalolUXCsl, CHOCOOHOCTh OOYYarOIIMUXCS HCIOIb30BAaTh OCBOEHHBIE
MEXUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUA W YHHBEpCaJIbHbIE Yy4eOHBIC
JNEUCTBUS B II03HABATEIILHON U COLIMATILHON IIPAKTUKE.

MeranpenMeTHble Pe3yJabTaThl OCBOCHHUS MPOTPAMMbl  CpPEIHEro  OOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBJjajieHNe YHUBEPCAJbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1) 6a3oBbI€ JJOrHYECKHE JeiCTBHS:

CaMOCTOSITEILHO (DOPMYITUPOBATH U aKTyaTU3UPOBATH MPOOJIEMY, paCCMaTPUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, KilaccupuKaiuu, 000OIIEHHUs), PaCKPHIBATh CMBICI
OMOJIOTMYECKUX MOHATUHN (BBIICIATh UX XapaKTEPHbIC MPU3HAKH, YCTAaHABIUBAThH CBS3U
C APYTUMU TIOHSATUSIMHU );

OTIPENENATh 1IN JEATeTbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU UX
JTOCTHXKEHUS, COOTHOCHTh PE3YJIbTAThI ICSITEIHBHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIK30BaTh OMOJOTUYECKUE TOHATHS Uil OOBACHEHUS (aKTOB W SBICHUMN
KUBOU TIPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, AeTYKTHUBHBIC, TI0 AaHAJIOTHH ),
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUYMST B PACCMATPUBAEMBIX SIBICHHSX,
(bopMynHpOBaTH BHIBOABI U 3AKITIOYCHHUS;

IPUMEHSITh CXEMHO-MOJENIbHBIE CPEACTBA JUIsl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€l M OTHOIIICHUM B M3yYaeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe IMPOTUBOPEUNI
Pa3HOTO POJia, BBISIBJICHHBIX B PA3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHHUs MPOOJieMbl € y4E€TOM aHaiIM3a WMEIOIIUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh, OIICHHBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATH M BBIMOJIHATH PabOTy B YCIOBHUSX PEaTbHOTO, BUPTYAIHHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE eHCTBHA:

BJIAJIETh HAaBBIKAMHU Y4Y€OHO-HCCIIEA0BATEIbCKOW M MPOEKTHON AesTeIbHOCTH,
HABBIKAMH Pa3peIIeHus MpooOieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEITLHOMY
MOMCKY METOJOB PEUICHUs MPAKTUYECKUX 3aJ]ay, MPUMEHEHUIO Pa3IMYHbIX METOIO0B
MMO3HAHMUS;

UCIIOJIb30BATh PA3JMYHbIC BHUBI JEATEIBHOCTU MO MOJIYYEHHIO HOBOTO 3HAHUS,
€ro MHTepHpeTanuu, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUYEOHBIX CUTYallUsIX, B TOM
YuCJe IPU CO3AaHUU YUEOHBIX U COI[UATBHBIX IPOEKTOB;



(opMHpOBaTh HAYUYHBI TUI MBIIUICHUS, BIaJE€Th HAYYHOM TEPMHUHOJIOTHEM,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH,

CTaBUTh M  (OpMyaupoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOMN
JESATETHPHOCTH U )KU3HCHHBIX CUTYaITUX;

BBISBJIATh, TPUYWHHO-CJICICTBEHHBIE CBS3M HM  aKTyaJIM3UpOBaTh  3ajady,
BBIIBUTATh THIIOTE3Y €€ pEIeHUs, HaXOIUTh apTyMEHTHI IS JOKa3aTelbCTBA CBOUX
YTBEPKJICHUH, 3a]1aBaTh IMapaMeTPphl U KPUTESPUHU PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIC B XOJIC PEIICHUS 3a7a4d PE3yJbTaThl, KPUTHUCCKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1€JCHANPABICHHBIA TOUCK MEpPEeHOCca CPENICTB M CHOCOOOB
JENCTBUS B IPOPECCUOHATIBHYIO CpEAY;

yMETh TICPEHOCHTH 3HAHUS B IMIO3HABATENBHYIO M MPAKTHUECKYIO O00JacTh
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC WJCH, IpeJiaraTh OPUTHMHAJIBHBIC TOJIXOJbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

OPUEHTUPOBATBHCS B PA3IMYHBIX HCTOYHHKAX WHpoOpManuu (TEKCTe Y4eOHOTo
nocoOusi,  HAyYHO-TIOMYJISIPHOW  JUTEparype,  OWOJOTMYECKHX  CIOBapsiXx H
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaAIM3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB M (POPM Mpe/CTaBICHUS, KPUTHUYECKH OLICHUBATH €€
JI0OCTOBEPHOCTh U HENTPOTHUBOPEUYNBOCTH;

dbopMynHpoBaTh 3alpPOChl M MPUMEHSTH PA3THUYHBIE METOJbI NPHU TOUCKE H
otbope Ouosorndeckoi nHGopMaIuu, He0OXOAUMOM ISl BBITIOJIHCHUS YIeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHUS  WMH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIBTYPY AaKTHBHOTO HCIOJIb30BAaHUS PA3IHUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSATEIHHO BHIOMpATH ONTUMAJIBHYIO dopMy  mpencTaBiIeHUS
Oouonornyeckoil mHpoOpManuu (CXeMbl, TpapuKU, AUATPAMMBI, TaOJIUIBI, PUCYHKH H
Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEACTBA IIPH paboTe ¢ OMOIOTHIECKOM
uHdopMaIMeil: TPUMEHITh XUMHUYECKHE, (PU3NYECKUe W MaTEeMaTHYECKHE 3HAKU U
CHUMBOJIBI, bopmyibl, ab0peBuaTypy, HOMEHKJIATYPY, HCMOJIB30BaTh 151
mpeo0pa3oBhIBATH 3HAKOBO-CUMBOJIMYECKUAE CPECTBA HATIISTHOCTH;

BJIQ/ICTh HaBBIKAMHU PACIIO3HABAHUS U 3aNIUTHI HHPOpMAUK, HHPOPMAITMOHHOM
0€30MacHOCTH JIUYHOCTH.

OBiageHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6meHue:

OCYIIECTBIISITh KOMMYHHUKAITMM BO BCeX c(epax >KU3HU, aKTUBHO y4aCTBOBAThH B
JMAJIOTe WIJIA JUCKYCCUU TI0 CYIIECTBY 00CYKIaeMoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,



BBICKa3bIBaTh CY)KIICHHUS OTHOCHUTEIHHO BBITIOJIHCHHUS TMIpeajiaracMod  3ajaqd,
VYHUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIUH JIPYTUX YYACTHUKOB IHUAJIOTA WA
JTIUCKYCCHH );

pacmo3HaBaTh HeBepOajdbHBIC CpeACTBAa OOIIEHWs, MMOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlMil, YMETh
CMSATYATh KOH(DIJIUKTHI U BECTH MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMHM OOIIEHUS ¥ B3aUMOJICUCTBHUSA, IOHUMATH
HaMEpPEHUs IPYTHX JIOJeH, MPOSBIATh YBOKUTEILHOES OTHOIICHHE K COOCCETHUKY U B
KOppPEKTHOU popme HopMyTUpOBaATH CBOU BO3PAKEHUS;

pa3BEPHYTO H JIOTMYHO WU3JlaraTh CBOIO TOYKY 3pPEHHUS C HCIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITeJIbHOCTh:

NOHMMATh M WCIOJL30BaTh IPEUMYINECTBA KOMAaHJAHOW W WHIUBUIYaJTbHON
paboThl MpU pelIeHud OUOJOTUYECKOM MpPoOsIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
NPUMCHEHHS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHH ¢ Yy4&ToM 0OmuX
MHTEPECOB U BO3MOYKHOCTEH KaXJI0T0 YJICHa KOJIJICKTHBA,

NPUHUMATh 1M  COBMECTHOM  JCATCIBHOCTH,  OPraHW30BBIBATH U
KOOPJMHUPOBATh JCHCTBUSA 1O €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacrpefiensaTh pojd ¢ Y4ETOM MHEHHH Y4YaCTHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAaY€CTBO CBOEr0 BKJAJa M KaXKJIOT0 yYaCTHHUKA KOMaHIbI B OOIIUIt
pe3yibTaT 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb  HOBBIE IIPOCKTHI, OIGHUBAaTh WJEHM C TO3WIMA  HOBH3HHI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISTH MTO3UTUBHOE CTPATETMYECKOE MOBEJACHNE B PA3TUIHBIX CUTYAIIUIX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBJjajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JeHCTBUSIMU:

1) camoopraHu3amnus:

UCITOJIH30BaTh OMOJIOTHYCCKIE 3HAHUS JIUIS BBISIBIICHHS MPOOJIEM U UX PEIICHUS B
KU3HCHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IICJICBBIC U CMBICIIOBBIC YCTAaHOBKHU
B CBOHMX JICHCTBHAX W IMOCTYIIKaX IO OTHOIICHUIO K JKHBOH MPUPOJIEC, CBOEMY 310POBBIO
1 3JIOPOBBIO OKPYKAFOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISATH TO3HABATEIBHYIO JICSITCIBHOCTD, BBISBIISTH
mpoOJIemMbl, CTaBUTh W (HOPMYITUPOBATh COOCTBEHHBIC 3aladyd B 00pa30BaTEIBHOMN
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaITUsX;

CaMOCTOSITEILHO COCTAaBJISATh IUIAH PEIICHHS MPOOJEeMBl ¢ YIETOM HMEIOIIHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX IPEAIOYTSHHIA;



JienaTh OCO3HAHHBINM BHIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelLIeHue;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON SPYAUIMU B Pa3HbIX
00JacTsAX 3HAHMM, MOCTOSHHO IMOBBIIMIATH CBOM OOpa30BaTENbHBIA W KYJIbTYPHBIH
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JCATEIBLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJa/IeTh HaBbIKAMHU TO3HABATEIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH, UCIIOJIb30BaTh
npuémbl pedIeKCuu Uisi OLEHKH CUTYalluu, BEIOOpa BEPHOIO PEIICHHUS;

yMETh OLICHUBAaTb PUCKM U CBOCBPEMEHHO IIPUHUMATh PELIEHUS 10 UX
CHIKECHUIO;

IPUHUMATh MOTHMBBl M apPryMEHTbl JAPYIMX [PU aAHAJINU3E PE3yJbTaTOB
NEATEIbHOCTH,

3) npuHsTHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

IIPUHUMATh MOTHMBBl W ApPryMEHTbl JAPYIrMX [PU aAHAINW3E Pe3yJbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP C MO3UIMH IPYrOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATDI

[IpenmeTtnbie pe3ynbTaThl ocBoeHHs mporpaMmMbl COO mo 6uosnoruu Ha 6a30BOM
ypOBHE BKIIOYAIOT crneruduyeckue s ydyeOHoro mpenmera «buonorus» HaydHbIC
3HaHMS, YMEHHS W CIHOCOOBl JEWCTBHM TI0O OCBOCHMIO, HWHTEPHpPETANUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI ACSATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWM B Pa3MYHBIX YyYE€OHBIX CHUTYyalHsIX, a TakKe B PEaTbHBIX
KU3HECHHBIX CHUTYyaIlUsX, CBS3aHHBIX C Owuonorueit. B mporpamme mnpenMeTHbIe
PE3yNBTATHI IPEJICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOCHHS ydeOHOro mnpenmera «buonorus» 6 10
Kjlacce OTPaXKaroT:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJU OHMOJOTHU B CHUCTEME HAYYHOTO
3HAHMS €CTECTBCHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAyYHOMH
KapTUHBl MHUpPAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIAJIE POCCUMCKUX U 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAMOTHOCTH YEJIOBEKa
JUTSL PEeIICHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEPKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTUMN: KU3HB,
KJIeTKa, OpraHu3M, MeTa0oiau3M (0OMEH BEIIECTB U MPEBpAIIEHUE SHEPTUH), FOMEOCTa3



(camoperynsiuusi), ypOBHEBas OpPraHU3AlMs KUBBIX CHUCTEM, CaMOBOCHPOHU3BEICHUE
(penpoyKuusi), HaCJAEACTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHHE H3jJaratb OHOJIOTMYECKHE TEOpuM (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAs, LIEHTpalbHas JOrMa MOJIEKYJISIpHOM Onosorun), 3akonsl (I'. Mengens, T.
Moprana, H. W. BaBunoBa) u ydeHus (0 LEHTpax MHOrooOpa3usi U IMPOUCXOXKICHUS
KyJabTypHbIX pacteHuid H. V. BaBuiona), onpenensiTe TpaHUIbI UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAMH HAy4YHOrO IMO3HAHMS B OMOJOrMU: HAOMIOACHUE U
ONMMCAHME KUBBIX CHUCTEM, IPOLIECCOB U SBJICHUH, OpraHu3alus U IPOBEICHUE
OMOJIOTMYECKOTO DKCIIEPUMEHTA, BBIJBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBHUCHUMOCTHU
MEXAY HCCIECIyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TMOJIYYCHHBIX PE3YJbTATOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSTUM, TEOPUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI Ha
OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMEeHa BEUIECTB M MPEBPAILEHUS YHEPTUU B KJIETKE, (POTOCHMHTE3a, TIACTUYECKOTO U
HHEPreTUYecKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Mei03a, OIUI0J0TBOPEHHUS,
pPa3MHOXEHUS, UHAUBUAYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHATh IOJIyYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUH, ISl IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHOM KU3HU
C 1Lenplo obecrieueHUus OE€30MaCHOCTH CBOETO 3JI0POBbSl U 3JI0POBbSI OKPY>KAIOIINX
J0JIeH, COOIII0IEHHUSI HOPM TPaMOTHOTO MOBEJIEHUS B OKpY XKalollell MpupoIHoil cpeje,
NOHMMAaHHEe HEOOXOJUMOCTH HMCHIOJIb30BAHUS JOCTUKEHUN COBPEMEHHOW OHMOJIOTHU U
OMOTEXHOJIOTUM JIJIs1 PAIIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

yYMEHHE peniaTh 3JIEMEHTAapHbIe T€éHETHYECKUE 3a/1a4yi Ha MOHO- U JUTHOPUIHOE
CKpEIIMBaHUE, CIEMJIECHHOE HacIeAOBaHUE, COCTABISITh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JJI MpeCKa3aHus HACIeI0BaHUS MPU3HAKOB y OPTaHU3MOB;

YMEHHE BBITIOIHATH J1A0OpAaTOpPHBIE M MPAKTHYECKUE pPabOThl, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTHYECKH OIEHWBATh H  HWHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJOTUYECKOTO COJIEpP KaHMS, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX
HMCTOYHUKOB (CpeIcTBa MAaccoBOM HWH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepPUAIbI),
ATUYECKUE AaCMEeKThl COBPEMEHHBIX HCCIEJOBaHUN B  OHOJIOTMH, MEIMIIMHE,
OMOTEXHOJIOTH U,

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIIEHUS, 0000mas
Ononorndeckyo MHMOOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJB30BAThH
MOHSATUUHBINA annapat OUOJIOTHH.

[IpeaqmeTHBIe pe3ysbTaThl OCBOSHHS ydeOHoro mnpenmera «buomorus» ¢ 11
Kjlacce OTPaXKaroT:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OUOJOTMU B CHCTEME HAy4YHOTO
3HaHUSl €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYy4YHOM



KapTUHBl MHUpPAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX M 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHM, (YHKIHOHAIBHOW TPaMOTHOCTH YEJIOBEKa
JUTSL pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJCp>KaHHE OUOJIOTMYECKUX TEPMUHOB W TOHSTUNA: BUJI,
MONyJISIIUSL, TEeHO(MOHI, DSBOJIOIUS, JBIXKYIIME CWIbl ((PaKkTOphl) DBOJIIOIUH,
MPUCHIOCOOJIECHHOCTh  OPraHU3MOB, BHI000pa30BaHHE, JKOJOTMYECKHE (DAKTOpHI,
AKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAyICHThI, 1ENU MUTAHUS, IKOJOTUYECKas
nvpamMujia, OuoreoreHo3, ouocdepa;

yMEHHE u3JlaraTh OuoJIoruueckue teopuu (3BostonroHHast teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUsl OHBOJIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTH (3apObIIIEBOrO
cxoactea K. M. bapa, yepenoBaHus IIaBHbIX HANpaBIEHUW U MyTeu sBosrounu A. H.
CesepuoBa, yuenuss o Ouochpepe B. W. Bepnanckoro), ompenensitb TpaHUIbI HX
MPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

yMEHHE BJIaJIeTh METOJAMH HAy4YHOrO IMO3HAHWS B OMOJOrMU: HAOJIOIEHHUE U
OMHMCaHUE >KUBBIX CHCTEM, TMPOIECCOB M SBJICHUHN, OpraHu3alus W MPOBEICHUE
OMOJIOTMYECKOTO DJKCIIEPUMEHTA, BBIABMIKCHUE THUIOTE3bl, BBISIBJICHUE 3aBUCUMOCTHU
MEXIy HCCIECIyEeMbIMU BEIWYMHAMH, OOBSCHCHHE TMOJYyUYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUM, TEOPUH M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI Ha
OCHOBAHUU TOJYUYCHHBIX PE3YIIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE TPHU3HAKK CTPOCHUS OMOJOTHYECKHX
OOBEKTOB:  BHUJOB, TMOMNYJSAIHA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOCHHOCTHM  MPOIIECCOB:  HACJIEICTBEHHOU
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBUS SKOJOTHYECKUX (PAKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U
NOTOKA SHEPrUU B 3KOCUCTEMAX, aHTPOIOTE€HHBIX W3MEHEHHMII B 3KOCHCTEMAaX CBOEH
MECTHOCTH, KpYTOBOPOTa BEIIECTB M OMOTeOXMMHUYECKHUX IIMKIOB B Onocdepe;

yMEHHE MPUMEHATh TMOJyYEHHbIE 3HAHHUS [JIs1 OOBSICHEHHS OMOJOTHUYECKUX
IPOLIECCOB U SIBIICHUM, JJISI IPUHATHS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM KU3HU
C Leiblo obecreueHus 0€30MacHOCTH CBOErO 370POBbsi M 3/0POBbS OKPYKAIOMIMX
Jto/ieH, coOII0IeHUs] HOPM IPaMOTHOTO MOBEJICHUSI B OKPYXKAIOIIEH MPUPOIHON Cpejie,
MOHUMaHUE HEOOXOIMMOCTH UCTIONB30BaHUS JTOCTUKEHUI COBPEMEHHON OMOTIOTHHN JIJIst
palMOHATIBLHOTO MPUPOIONIOIb30BAHUS;

yMEHHE peliaTh dSJEMEHTapHbIe OMOJOTUYECKHUE 3a/layd, COCTaBISATH CXEMBI
MepEeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH NUTaHus );

YMEHUE BBINOIHATH JA0OpAaTOpPHBIE M MPAKTUYECKUE pabdoThl, COONIOAAThH
mpaBwiIa nmpu paboTe ¢ yueOHbIM U Ta00PATOPHBIM 000PYAOBAHHEM;

YMEHHE KPUTHYECKH OIEHWBATh H  HWHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPIKaHMS, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHWS W3 Pa3IAYHBIX
HMCTOYHUKOB (CpeicTBa MaccoBOM HWH(MOpPMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepualbl),
paccMaTpuBaTh ria00alibHbIE YKOJIOTUYECKUE TTPOOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH
10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIUIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOUIEHUS, 00001mas
OMONOrMUecKy0 MHPOPMAIUIO U3 HECKOJBKHX MCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Konrpoabnsie | [Ipakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
MONOTHA Kak Hayxa 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI M HX OpraHH3aIs 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKH3HENeATETLHOCTE KISTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3MHOkeHNE 1 HTHANBUAYATHHOE Pa3BUTHE OPTraHU3MOB 5 0 1 bubmorexa [IOK
ABHILY P P https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
6 H 8 0 15
acJIeICTBEHHOCTh M I3MEHYHUBOCTh OPraHU3MOB httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
7 C .0 0 3 0 0
eNeKIUs Opranu3MoB. OCHOBBI OMOTEXHOJIOTUH httos://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 Peseparioe npems L 0 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4



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

11 KVIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI Konrtpoabnsie | I[Ipakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIMOHHAA OUOIOTHS 9 0 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha 3emiie 9 0 0.5 brbmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OprasH3Mbl i OKpyKAKOIa: Cpeia > 0 1 https://m.edsoo.ru/7f41cc74
4 Co0011eCTBA U DKOJIOTHYECKUE CUCTEMBI 9 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2 0 0
C3EPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoubnblie | [IpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 | buosiorus B CHCTEME HayK. 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTrueckas pabora Ne 1
2 «cnios1p30BaHKe PA3IMUYHBIX METOIOB 1 0 0.5 bubmorexa LOK
P ' https://m.edso0.ru/863e6122
MIPU U3YYCHUH OMOJIOTUYECKHUX
00BEKTOBY.
3 buonoruueckue cucTemMsbl, MPOLIECCHI U 1 0 0 bubnuoreka [IOK
HX U3y4YCHHE. https://m.eds00.ru/863e6564
XuMHYeCcKui cocTaB KiIeTKH. Boja u bubnmuorexka [JOK
4 1 0 0
MUHEpaIbHBIE COJIH. https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C o . 1 0 0
G, LOCTAB 1 CTPOCHHE DEKOB https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKUE
Kkaranus3atopsl. JlabopatopHas padorta Ne
1 «U3 eHI/Ipe KaTanHEquzKoﬁ ’ 1 0 0.5 bubmorexa LIOK
v ' https://m.edso0.ru/863e6b72
AKTUBHOCTH ()epPMEHTOB (HA IMpUMepe
aMUJIa3bl WM KaTanas3bl)y.
VYraeBoasl. JIMIUIEL. 1 0 0 bubmorexa [IOK

https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 H .ATO. 0
YIJICHHOBHIE KHCIOTE! https://m.edso00.ru/863e6d5¢c
9 Hcropust u MeTO1bI U3y4EHHUSI KIIETKU. 0 bubnuorexa [JOK
Kiterounas rteopust. https://m.edso0.ru/863e6e88
10 Knerka kak 1neaocTHas )KUBas CHCTEMA. 0
CtpoeHnune sykapuoTHUYECKON KIIETKH.
JIaGopartopnas padora Ne 2 «3ydeHue
PaTopHaz p . . bubmmoreka [{OK
CTPOEHUS KJIIETOK PACTCHUM, )KUBOTHBIX,
11 oUBOB 1 GAKTEPII o MIKDOCKOMIOM 0.5 https://m.edso0.ru/863e6ff0
P p a p https://m.eds00.ru/863e716¢
Ha TOTOBBIX MHKpOTIperapaTax u ux
OITMCAHHUE.
bu6mmoreka [IOK
12 0]4] s . 0
MEH BELIECTE I METabo M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 PotocHHTes. XeMOCHHTE3, 0 https://m.edso0.ru/863e7c¢98
bu6mmoreka [IOK
14 2 i OOMEH. 0
HEPTETHHCCIIH OOMER https://m.edsoo.ru/863e7aae
KuzHeHHbIN UMK KISTKU. [lenenue
KJeTku. Muto3. JIlaboparopHas pabota
15 Ne 3 «HabGnronenre MuTO3a B KIIETKAX 0.5 Eubmorexa HOK
R ' https://m.edso0.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax.
16 buocunTes 6enka. Peakiius MaTpuyHOTO 0 bubnunoreka [JOK
CHUHTE3a. https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 T — . 0
pascaIms — bHocHHTEs benka https://m.edso00.ru/863e796e
18 Hexnerounsle (hopMbl )KM3HU — BUPYCHI. 0 bubmiorexa LIOK

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 @OopMBI PA3MHOKEHHUS OPraHU3MOB. 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 | Meroa. 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U PA3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE. Bu6morexa [IOK
21 Jlaboparopras padota Ne 4 «3yuenue 0.5 httos://m.edsoo.ru/863e81b6
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpeIiapaTax.
29 NHnuBuayanbHOE pa3BUTHE 0 bubnuoreka [IOK
OPraHu3MOB. https://m.eds00.ru/863e8436
23 ['eHeTKa — Hayka O HaCIEeICTBEHHOCTH 0 bubnuoreka [IOK
Y U3MEHYHUBOCTH. https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHTHOE 0 bubmorexa [TOK
https://m.eds00.ru/863e8878
CKpEIIUBaHUE.
UTHOpPUIHOE CKpEIIMBAaHNUE. 3aKOH
25 SGSEIBI/II;I/IT/IOFO HaiHILIHOBaHHH 0 bubnmorexa [IOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB.
ClerieHHOe HAclIeI0BaHKUE MPU3HAKOB.
Jlaboparopnast pabota Ne 5 «3yuenue
26 PE3yIbTaTOB MOHOTUOPUTHOTO U 05 bu6mmoreka [JOK
JUTUOPUTHOTO CKPEUIUBAHUS Y https://m.edsoo.ru/863e8c60
JpO30¢ Il HA TOTOBBIX
MUKpOTIpernaparax.
97 I'eneTuka moma. HacnemoBanme 0 bu6mmoreka [JOK
MPU3HAKOB, CLEIUICHHBIX C ITOJIOM. https://m.edso0.ru/863e8c60
28 H3menunBocth. HeHacnencTBeHHas 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

M3MEHUYUBOCTH. JlaboparopHas padboTa
Ne 6. M3ydenune MoaudpukanmoHHOM
M3MEHYHMBOCTH, TIOCTPOCHUE
BapHALMOHHOTO Psi/ia M BAPHALIMOHHOM
KpUBOW».

https://m.edsoo.ru/863e8efe

HacnencrBeHHast H3MEHUHUBOCTD.

29 Jlaboparopnas padota Ne 7. «Ananus 1 05 bubnuoreka [JOK
MyTalui y Jpo30(uiiel Ha TOTOBBIX https://m.edsoo0.ru/863e8efe
MHUKpOTIpeIiapaTax.

bubmuorexa [JOK

30 Petteritka esosera. . 0 https:// m.edso;I ru/863e8d78
Peseprubiit ypok. O6001IEHNE TIO TEME

31 «HacnencTBeHHOCTh U UI3MEHYNBOCTh 1 0
OpPraHU3MOB.

bubnuoreka [IOK

32 (Ceexiumst Kax HayKa i nponecc. 1 0 https:// m.edso;I ru/863e9214

33 MeToabl 1 JOCTHXKEHUS CETICKITUHT 1 0 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX. https://m.eds00.ru/863e9214

34 buoTexHosiorus kak oTpacib 1 0 bubnuoreka [JOK
MPOU3BOJCTBA. https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne Mara
Tema ypoka uudposbie
n/m Bcero, Kourpoubnbie| IlpakTtuueckue H3YyYeHHsl
o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
N bubnuoreka [JOK
1 5 . 1 0 0
BOSTOLI H METOMIB! £6 H3yHetui https://m.edso0.ru/863ea20e
9 WcTopus pa3BuTHs NpeacTaBiieHuit 00 1 0 0 bubnuorexa [JOK
3BOJIFOLUH. https://m.eds00.ru/863e9570
bu6moreka [IOK
3 | M . 1 0 0
HIPOIBOIIONHA https://m.edsoo.ru/863e9cle
[Tonmynsiuus Kak 3neMeHTapHas €AMHUIIA BUIA
4 | M OBOMIOLMH. JlabopaTtopHnas pabota Ne 1 1 0 05 bubmuorexa [JOK
«CpaBHeHHEe BUAOB 110 MOPp(]OIoTHIECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPUION.
JIBKymue cuitbl (3JIeMEeHTapHbIE (PaKTOPHI) bubnuoreka [IOK
5 1 0 0
SBOJIIOIHH. https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 |E it 0TO . 1 0 0
CTCCTBEHHbII OTOOP H Cro oMl https://m.edso0.ru/863e9ed0
Pe3ynbTathl 3BOIIONUHN: IPUCTIOCOOICHHOCTD
OpraHM3MOB U BUJI000pa3oBaHuUE. Bu 1OK
noIMoTeKa
7 | JIab 0 02 1 0 0.5
abopatopuas pagora N «OHI/IC@.IjI.I/Ie https://m.edsoo.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay.
bu6mmoreka [JOK
8 |H . 1 0 0
AUPABICHICE 1 TYTH MagpospoImonHH https://m.edsoo.ru/863e9cle
9 | HeobpaTuMoCTh 3BOJIOLUH. 0 0
10 | Ucropus »ku3HU Ha 3eMJie U METOJIbI €€ 0 0



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

H3yYCHHUS.

11 | T'unote3sl IPOUCXOXKICHUS KU3HU HA 3eMJIe. 0 bubmmorera LIOK
https://m.edso0.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIie Mo 3pam 1 0 bubnuorexa [JOK
IIEPUOAAM. https://m.edsoo.ru/863eat6be
OCHOBHBIE ATAITBI YBOJIIOIIIH PACTUTEITHLHOTO

13 | ¥ MHBOTHOTO MHPa. [TpakTrueckas padota Ne 05 bubnuorexa [JOK
1 «M3yyeHne ncKkonaemMsIX OCTATKOB https://m.edsoo.ru/863ea8bc
PaCTeHHIA W KUBOTHBIX B KOJUICKITASX).
14 | CoBpemMeHHas cUCTEMa OPraHM4eCKOro Mupa. 0 bubnmorexa [JOK
https://m.edsoo.ru/863ea48e
bubnuoreka [IOK
15 | DBousrorus yenoBeka (aHTPOTIOTEHE3). 0 httos://m.e dsogru 1863eac2c
16 | JIsmxymue cuibl ((pakTopbl) aHTpOTIOTEHE3A. 0 Et?[?sH/I;I;T:;sigr?/I; 63eaddd
17 | OcHOBHBIE CTaANH PBOJOLINH YEJIOBEKA. 0
18 UYenoBeueckue packl M TPUPOIHBIC aalITALIUN 0 bubnuoreka [IOK
4eJI0BEKA. https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O6001IEHNE TIO TEME

19 | «Bo3HMKHOBEHHE U PA3BUTHE KU3HHU HA 0
3emuie».

20 | Dxojorus Kak Hayka. 0

21 | Cpenpl 0OMTaHUS U HKOJIOTUYECKUE (PAKTOPHI. 0 Et?i?i&?:iigg};%ea foc
AbuoTtnueckue (akropsl. JlaboparopHas

29 pabota Ne 3. «Mopdonoruyeckue 05 bubnunoreka [JOK

0COOEHHOCTH pacTEeHUI U3 pa3HbIX MECT
oOutanus». JlaboparopHas padota Ne 4.

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusHue cBera Ha POCT U pa3BUTUC
YCPCHKOB KOJICYCa».

bubmmoreka [{OK
23 | buommieckue GaxTope L 0 https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH TTOITYIISIUH.
24 [TpakTuaeckas padora Ne 2 «Iloacuér 1 05
TUIOTHOCTH TIOTYJISIIIHIA Pa3HbIX BUJIOB '
pacTeHuin».
bubmmoreka [{OK
25 | CoobrmiecTBa OpraHU3MOB — OHOIIEHO3. 1 0 httos://m.edsoo.ru/863eba6a
bu6moreka [IOK
2 . 1
6 | DKoJIOTHYECKHE CHCTEMBI (IKOCHUCTEMBI) 0 httos://m.edsoo.ru/863eba6a
OcHOBHBIE TIOKa3aTeNIN SKOCHUCTEMEI.
27 | Oxonoruueckue nupamubsl. CBoiicTBa 1 0 bubamorera LOK
DAMUIGL https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus.
28 | [IpupoaHbIE S5KOCUCTEMBI. 0
29 | AHTPOTIOTEHHBIE YKOCUCTEMBI. 0
bu6mmoreka [JOK
30 | b — 1100 3 . 1 0
nochepa — riodanpHas 3KOCHcTEMA 3eMII https://m. edsoo.ru/863ebb5e
bu6mmoreka [JOK
31 |3 0 . 1 0
AKOHOMEPHOCTH CYIIIECTBOBaHUs Onochepsl https://m.edsoo.ru/863ebd16
32 | YenoBeuecTBo B 6rochepe 3emiu. 1 0
bubnuoreka [JOK
33 | CocyriecTBOBaHHE MTPUPOJIBI U YEIIOBEUYECTBA. 1 0 httos://m.edsoo.ru/863chale
34 PezepBHblit ypok. O000111I€HNE TEMBI 1 0
«Coo0111ecTBa U IKOJIOTUIECKHE CUCTEMBIY.
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YHAHIETI'OCS:

1. buonorus, 10 kinacc/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u ap.; [lox
penakmueit [laceunuka B.B. Akimmonepnoe o0mectBo «M3narensctBo «lIpocBernienue»
2. buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u ap.; Ilox
penakmueit [laceunuka B.B. Akimmonepnoe o0mectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIbBI IJIS1 YUYUTEJISA:
O6mas 6uonorus. bazoserit ypoens. 10-11 kinacc. Merogudeckoe nocooue. [laceunuk
B.B., llIsenos I'.I'. «IIpocsemienue»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET:
https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-klass-
metodicheskoe-posobie/

https://myschool.edu.ru/

bubnuoTeka mudpoBoro oopasoparearHOro KouteHTa (myschool.edu.ru)

bank 3amanuii (instrao.ru); EctecTBeHHOHAy4YHas IpaMOTHOCTH (iNstrao.ru)
OTKpBITHIH OaHK 3aaHuil ISt OIIEHKH €CTECTBEHHOHayuHO# rpamotHocTH (fipi.ru)
Cdepym (prof-sferum.ru)
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