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HOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTHH TEOPETUUYECKYI0 OCHOBY ISt
OmpeNieNIeHUs] TMOJX0/I0B K (POPMHUPOBAHUIO COJAEpKaHUS YydyeOHOro mpeaMera
«buonorus» cocraBmwim: KoHuenrtyanbHele nosoxeHus @PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJ€H, coJepKaHus, pe3yJlbTaTOB OOyYeHHS W
TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOMIMX IENSIX U
MPUHIUINAX, XapPaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHErO
obOmero oOpazoBanus B Poccuiickoit denepanuu, a Takxke IMOJTOKEHHUS O
cnenuduke 6uosioruu, e€ 3HaYCHUU B TTO3HAHUU KUBOU MPUPOJBI U 00ECIICUECHUH
CYILIECTBOBAHUSI YeJOBeUYeCKOro oomiectBa. CorjacHO Ha3BAHHBIM MOJIOKEHUSM,
onpeJieNIeHbl OCHOBHBIE () YHKIIMHM MPOrPaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 10 Ouosioruu Ja€T MpeNCcTaBleHHEe O Iensx, 00 oOmen
CTpaTeruu OOy4YeHMs, BOCHUTAHUA U Pa3BUTUS OOyYAIOIIUXCA CPEACTBAMHU
yueOHoro mpeamera «buonorus», omnpeaenseT 00s3aTeNbHOE MPEAMETHOE
COJIep’KaHMe, €ro CTPYKTypy, pachpeielieHre Mo pazfenam ¢ Temaw,
PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YYEHUsI y4eOHOro Marepuaia ¢ y4EToM
MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOTO
MPOIIECcCa, BO3PACTHBIX OCOOEHHOCTEN 00y4aroIuXCsl.

B nporpamMe mno OMONOrMM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM M TPEAMETHBIM pe3yJbTaTam
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOU
NeATETbHOCTH/YUYEOHBIX JAEUCTBUM O0OyYarommXxcsi MO OCBOCHUIO COJEpKaHUS
OMOJIOrMYECKOTr0 00pa30BaHMUS.

B mporpamme mo omosorun (10-11 kmacchel, 0a30BbIi YPOBEHbB) peaTu30BaH
MPUHIMAI TPEEMCTBEHHOCTH B HM3y4YeHUU Ouoyioruu, Onaromapss 4yeMy B He
MPOCMATPUBAETCS] HAMPABJICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, [IEHHOCTHBIX
OpUEHTAIMH JIMYHOCTHU, IKOJIOTUYECKOTO MBIILJICHHUS, PEJCTABICHUI O 3J0pPOBOM
oOpasze KU3HM U OEpPEeKHBIM OTHOIICHHEM K OKpPY’KaIOIIeH MNPUPOAHOU cpelie.
[ToaToMy Hapsimy ¢ uzyueHueM OOIIeOHOIOTUUECKUX TEOPUH, a TaKkKe 3HAHUU O
CTPOCHHH >KUBBIX CUCTEM PA3HOIO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIECCOB B MPOrpaMMe MO OHOJOTHHU YJEIC€HO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MOBCEIHEBHOM XKU3HU JIJIsl PEIICHUS NPUKIAAHBIX 3a7a4, B
TOM 4uclie: Npo(IIAKTUKU HACIEICTBEHHBIX 3a00J€BaHUM YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJOTUYECKHU
1enecooOpa3HOro TMOBEJACHUS B OKpYyKalolled MPUPOJHOM cpele, aHalu3a
BIIMSHUS XO3SUCTBEHHOW NESITEIHHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIAHON HANPaBICHHOCTH
ydueOHOro npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHhIO 00ECIICUCHHUS



YCJIOBUU JJI pElIeHUs: OJHOM M3 aKTyaJdbHbIX 3a7a4 IIKOJbHOTO0 OMOJIOrHYECKOTro
oOpa3oBaHus, KOTopas mpeamnojaraeT QopMupoBaHue y 0Oy4aromMXcs
CIIOCOOHOCTH aJaNTUPOBAThCAd K M3MEHEHUSM JAUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHPA.

buonoruss Ha ypoBHE cpeaHero oOIero oOpa3oBaHMsS 3aHMMAET Ba)KHOE
Mecto. Ona obecnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIMXCS MPEACTABICHUM O
HAay4YHOM KapTHUHE MHUpa, pacliupseT U 0000IaeT 3HaHUS O KUBOU mpupope, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allid W 3BOJIOLMH, CO3MaET
yCIIOBHUS  JJIsi:  TO3HAHWS  3aKOHOB  JKMBOW  TPHPOABI,  (GopMupoBaHHS
(YHKIIMOHAJILHOM TPaMOTHOCTH, HABBIKOB 3/I0pOBOr0 M 0Oe30macHoro obpasza
KU3HH, SKOJOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOILIEHHUS K KMBOU MPUPOJE
U YEIIOBEKY.

Bonbioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JJISl PEIICHUS] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeAHero  odmiero oOpa3oBaHUsA,  COLUUATU3AIUU
oOyyaromuxcsa. M3yyenue OMOIOTHU 00ECIIEYUBAET YCJIOBUS JJIsi (POPMHUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHUKAITMOHHBIX W HWH(DOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKOU KYJBTYPhI, CIOCOOCTBYET HHTErpali OUOJOTHMUYECKUX 3HAHUU C
MPEICTABICHUSMH U3 JPYTUX YICOHBIX MPEAMETOB, B YaCTHOCTH, (DM3UKH, XUMUH
u reorpadun. Ha3zBaHHbIEe MOJIOKEHUS O MpEJHA3HAYCHUU Y4EeOHOIro MpeaMera
«buonorus» CcOCTaBWIM OCHOBY Il ONpEACICHUs MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHIO €r0 COJAEPKAHUS, TMPEICTABICHHOTO B MporpaMme IO
OMOJIOTUH.

Ot60p conepxanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypPOBHE
OCYIIECTBJIEH C TMO3UIUN KYyJIbTYpOCOOOPA3HOTO IMOJX0Jla, B COOTBETCTBUU C
KOTOPBbIM O0O0y4Yaroniuecss JOJKHBI OCBOUTH 3HAHHMS M YMEHHs, 3HAYUMBbIE MJIs
dbopmupoBaHusa 0OIIEH KyJIbTYyphl, ONPEICISIONME AaJeKBATHOE MOBEJCHUE
YeJIOBeKa B OKPYIXKaIoIIel MpUpOHOIM cpeae, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU M TIPAKTUUECKOM naesTeabHOoCTH. Ocoboe MeCTO B 3TOM CHUCTeMe 3HaHUH
3aHUMAIOT AJIEMEHTHI COJEPKAHUS, KOTOPbIE CIIY>KAT OCHOBOU AJisi (HOPMUPOBAHHUS
MPEJICTABJICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpA U
IIEHHOCTHBIX ~ OpPUEHTAlUSX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHH3alUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CtpykTypupoBaHuEe cojiepKaHus y4yeOHOro Marepuajga B IporpaMme IO
OMOJIOTMM OCYIIECTBIECHO C Y4Y€TOM MPUOPUTETHOIO 3HAYCHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSAX XKMBOM MPUPOJIbI, O €€ YPOBHEBOUW OpraHu3aliu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICTIEHBI CIEYIONIME coiepKaTelbHble TuHuK. «buonorus kak Hayka. MeTobl
Hay4yHOro mo3HaHus», «KneTka kak Ouosiornyeckas cucteMa», «OpraHu3M Kak



Oouosornueckas cucrema», «CucremMa U MHOrooOpasve OpPraHHMYEeCKOTO MHUpay,
«IBOTIONHS )KUBOU MIPUPOJIBI», « IKOCUCTEMBI M IPUCYIIUE UM 3aKOHOMEPHOCTUY.

Lens m3yuyenus yuebHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOyYalolMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIHMOHAIBHOM
OpraHu3alMy >KUBBIX CHUCTEM pPa3HOr0 paHra M NOPUOOpPETeHHE YMEHUM
UCIIOIb30BaTh ATU 3HAHUS JI TPAMOTHBIX JCHCTBHI B OTHOIIEHUWU OOBEKTOB
KUBOU MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KM3HEHHBIX IIPOOIIEM.

JlocTikeHue 1enu U3ydeHus yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUnBACTCS PEUICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHUE OOYYAIONIMMHUCA CHUCTEMbI 3HAHUNU O OMOJIOTMYECKHX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBUiiax, CIYy>KallluX OCHOBOM
st (OpMUPOBAHUS TMPEJACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHpA, O
METOJ[aX HAy4YHOIr'0 MO3HAHMS, CTPOCHUH, MHOTOOOpPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OPTaHU3allNH, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HUCCIIENOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyyaromMXCsl MO3HABATEIbHBIX, MHTEIUICKTYalbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MpOIIECCE aHaIu3a JAHHBIX O MyTSAX pa3BUTUSA B
OMOJIOTMM HAy4YHBIX B3TJIAJIOB, UJIEW M MOJAXOJOB K M3YUYECHHUIO KUBBIX CUCTEM
Pa3HOr0 YPOBHS OpraHU3alNH,

CTAHOBJIEHHWE Yy oOOydammwuxcs oOmeld KynbTypbl, (YHKIIMOHATHLHON
IPAaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOABl HA OCHOBAHMM 3HAHUM M OMNbITA, MOJYUYEHHBIX NIPHU
M3y4eHUU OUOJIOTUH;

dbopmupoBaHue y OOyYalImMXCS YMEHHH WIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUN B MPAKTUUYECKOW JEATENbHOCTH 4YEJIOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTHI 1 arpoOMOTEXHOIOTHI;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOXKHOCTU TMO3HAHUS YEJIIOBEKOM KUBOU
MPUPOABI, HEOOXOIUMOCTH OE€pPEKHOTO OTHOIICHHS K HEM, COOMIOEHUS dTUUECKUX
HOPM MPU MPOBEICHUH OMOTOTUYECKUX UCCIEOBAHUNA;

OCO3HAHUE IIEHHOCTH OHWOJIOTMYECKUX 3HAHUM NJi TOBBIIMICHUS YpPOBHS
AKOJIOTUUYECKOUN KyIbTYpHI, Uisl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUN B MMOBCEIHEBHOM KU3HU IS
OILICHKU MOCJIE/ICTBUI CBOEH NESITEIHLHOCTHU M0 OTHOIICHUIO K OKpPYKAIOIel cpelie,
COOCTBEHHOMY 3/I0pDOBbIO, OOOCHOBaHUE M COOJOJCHHE Mep NPODUIAKTUKU
3a00J€BaHUIA.

B cucreme cpennero obGmiero oOpaszoBaHusi «buonorusi», uszyudaemas Ha
0a30BOM ypOBHE, SIBISETCS OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSAIIMUM B
cocTaB npeaMeTHoM obacTu «EcTecTBEeHHO-HAYUHbIE TPEIMEThHI».



Jlist uzyyenus Ouonoruv Ha 6a30BOM YPOBHE CpEeIHEr0 001Iero oopa3zoBaHus
orBoautcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henmenio), B 11 kiacce — 34
yaca (1 yac B Heeo).



COIEPKAHUE OBYYUEHUA
10 KJIACC

Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HaykaMu, ¢uiaocopuen, dTUKON, SCTETUKON U IPaBOM.
Ponr Ouosorum B QopMHpOBaHUU COBPEMEHHOM HAy4YHOW KapTHUHBI MUpa.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo bl O3HAHUS KUBOW TPUPOIbI (HAOII0IeHUE, SKCIIEPUMEHT, OTMCAHNUE,
u3MepeHue, kiaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYECKas oO0paboTka
JTAHHBIX).

JdeMoHCTpanuu:

[Toptpetsr: Y. HapsuH, I'. Menaens, H. K. Koasuos, /[x. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOU MPUPOABI».

JlabopaTopHble U NpaKTHYecKHe PAdOTHI:

[Ipaktuueckass padoraNe 1. «lcnonb3oBaHue pa3aIUYHBIX METOJIOB MpHU
M3YUYEHUU OUOTIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTeMBbI M UX OPraHU3AIUA.

JKusbie cucTembl (OMOCHCTEMBI) KaK peaMeT U3ydeHus Ononorun. OTianane
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCKCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYISIUOHHO-
BUJIOBOM, 3KOCHCTEeMHBIN (OMOTre0IeHOTHIECKH i), OMOChEPHBIH.

JdeMoHCcTpanuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE NMPU3HAKU KU3HU», «YPOBHU OpraHU3AIUU
YKUBOU HPUPOIBI».

O6opynoBanue: mojienb Mojiekyisl JTHK.

Tema 3. XumMuyeckuii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIETKA. XUMHYECKHUE DIJIEMEHTBI. MAaKpPODJIEMEHTHI,
MHUKpPOd3JIeMeHTHL. Bosla 1 MUHEpaJIbHBIEC BEIIECTBA.

OyHKIUM BOABI U MHHEPAIbHBIX BellecTB B kieTke. llognepskanue
OCMOTHYECKOT0 OasiaHca.

benku. CocraB u cTpoeHne OeIKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJKOB.
He3zamenumpble 1 3aMeHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIN cOCTaB. YpOBHU
CTPYKTYphI ~O€IKOBOH MoOJIeKyabl (TIepBHYHAs, BTOpPHWYHAs, TPETHYHAS W
YeTBePTUYHAS CTPYKTypa). XHUMHYECKHE CBOHCTBa Oe€lIKkOB. buomornmdeckue
(GyHKUIMU OENKOB.



depMeHTHI — OuoJOTHMYECKHEe KaTtanuszaTopbl. CTpoeHue (QepmeHra:
aKTUBHBIN 1EHTp, cyOcTpartHas cnenupuyHocTh. KodepMeHntsl. ButramuHsbl.
OTanunsi GepMEHTOB OT HEOPTAHUYECKHUX KaTaJIn3aTOPOB.

VYrineBoasl: MoHOcaxapuabl  (T7OKo3a, puOoO3a W JAe30KCcHpuO03a),
aucaxapuabpl (caxaposa, JlakTo3a) M moaMcaxapuabl  (Kpaxmall, TJIHKOI'CH,
EJUTI0J103a). bruomornyeckue GyHKIMH YTIIEBOJIOB.

Jluuppl:  Tpuraunepuasl, dochomunuas, crepouasl. [wApOoPUIBLHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢GyHkiuu nunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUIMUJIOB KAK UICTOYHUKOB SHEPTHH.

HyxnennoBsle kucnorel: JIHK u PHK. Hyxneorunsr — MoHOMEpSI
HyKJIenHOBbIX kucioT. Ctpoenue u ¢pynkiuu JHK. Ctpoenne u gpynxuuu PHK.
Bunast PHK. AT®: ctpoenue u pyHKIUU.

[uTtonorus — Hayka o kieTke. Kiierounasi Teopusi — mpuMep B3aUMOJICUCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUeHHUS KIETKHU.

Knerka kak 1enoctHas uBas cucrema. OOImMe NPU3HAKKA KIETOK:
3aMKHyTasl HapykHass MemOpana, moiekyisl JIHK kak renernueckuii ammapar,
cCUCTEMa CUHTe3a Oellka.

Tunbl KIETOK: JyKapuoTHueckass U mpokapuoTudeckas. (OcoOeHHOCTU
CTPOCHHUS TPOKApHOTHUECKON KieTku. Knerounas crenka Oaktepuit. CTpoeHHE
JYKAPUOTUYECKOW KJIETKU. OCHOBHBIE OTIHWYHS PACTUTEIBHOW, >KUBOTHOM U
rpuOHOM KIIETKHU.

[loBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIUKC, HX
¢dbyukiuu. [Inazmatudeckas meMOpana, e€ cBoiicTBa U GyHkuuu. [{utomnasma u eé
opranonapl. OmHomeMOpaHHbIe opraHouabl kineTkw. OIIC, ammapat I'onbmxw,
nu30coMbl. [1oyaBTOHOMHBIE OpPraHOWABI KJIETKH: MUTOXOHJPHWHU, TUIACTHUJIBI.
[Ipoucxoxaenne MUTOXOHApUM u 1iactua. Buael mnactua. HememOpaHHbIE
OpraHOUbl KJIETKH. PUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHUOIU, PECHUYKH,
KryTUKU. OYHKIIMY OPraHOUAOB KJIETKHU. BKitoueHus.

Snpo — perynatopHsblil neHTp kieTku. CTpoeHue siapa: siaepHas 000JIouKa,
KapuoIlia3mMa, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHCIOpPT BELIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, [Ix.
YorcoH, ®@. Kpuk, M. Yunkunc, P. ®pankiug, K. M. bap.

HNuarpammel:  «Pacnpenenenre XUMHYECKUX DJIEMEHTOB B  HEXUBOU
npuponae», «PacnpeneneHne XMuMHUYECKUX 3JIEMEHTOB B JKUBOUM MTPUPOAEY.

Tabmunbsl u cxembl: «llepuoanyeckas TabiauIa XUMUUYECKUX HIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BoJbI», «buocunTes 0enka», «CTpoeHrne MOJIEKYIbI OenKa»,
«Ctpoenue pepmenta», «Hyknennosbie kucnoTel. JJHK», «CTpoeHne MoaeKybl



ATD», «CtpoeHne 3yKapHOTHYECKON KIETKH», «CTpOEHHUE KUBOTHOU KIIETKHY,
«CTpoeHHe paCTUTENBbHON KIETKH», «CTpO€HHE NPOKAPUOTHYECKOW KIIETKUY,
«CTpoeHue sapa KICTKU», KYTIEBOJbI», «JIumuas».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OO0OpyJOBaHUE ISl TMPOBEICHUS
HaOJIIOJICHUM, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKpONpenaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYecKHe PAdOTHI:

JlaboparopHass pabota No 1. «l3ydyeHue KaTaIUTHUYECKON aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMHJIa3bl KT KaTalas3bl)».

JlabopatopHast pabora Ne 2. «l3ydeHwe CTpOCHHS KIETOK pacTCHUH,
KUBOTHBIX M OaKTEpU MOJ MUKPOCKOINOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OMHUCaHUE».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa0oau3M. AccuMmiisAus (M1acTHUEeCKUid 0OMEH) |
JUCCUMUIISIIUS  (PHEPreTUYeCKuii OOMEH) — JBE€ CTOPOHBI €IUHOr0 Ipoliecca
MeTabonu3Ma. Polib 3aKOHOB COXpaHEHUs BEIIECTB U JHEPIUM B TOHUMAHUU
MeTaboiau3ma.

Tunbel oOMeHa BelecTB: aBTOTPOQHBIN U reTeporpodHbiid. Pons hepmeHTOB
B OOMEHE BEIIECTB U MPEBPAIIEHUN SHEPTUHU B KIETKE.

®otocunte3. CBeroBas u TemHoBas (¢da3el ¢doTocuHTE3a. Peakiuu
dbotocurTe3a. DPdeKTUBHOCTL (PoTOoCHHTE3a. 3HaUeHHE (POTOCUHTE3a IS KU3HU
Ha 3emsie. Bausinue ycnoBuid cpenbl Ha (OTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTE3. XEMOCHUHTE3UPYIolue OaKTepuu. 3HAUCHUE XEMOCUHTEe3a s
KW3HU Ha 3eMJI€.

DOHepreTuyeckuii oOMeH B KJeTke. PaciiierieHre BelecTB, BBIACICHUE U
AKKyMYyJIUDOBAaHHE OHHEPIMM B KIETKE. OTalbl JHEPreTHYecKOro oOMeHa.
['muxonus. bpoxenue u ero Buubl. KucinopomHoe oxucieHue, WM KIETOYHOE
IbIXaHUE. OKucauTenpHOe dbochopunupoBanue. D¢ hHeKTUBHOCTD
AHEPreTUYEeCKOro 0OMeHa.

Peakuun wmatpuunoro cuHte3a. [‘enernueckas undopmarus u JIHK.
Peanuzanusa reHetnuyeckol MHPoOpMalMu B KIeTKe. ['eHeTHMUecKui KOJ U €ro
cBoicTBa. TpaHckpumniusi — Mmatpuunbiii cuate3 PHK. Tpancusiius — 6uocunTes
Oenka. Otanbl TpaHcisiuu. KoaupoBanue amuHOKuciIoT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3HM — BUPYCHI. VicTopust oTkpbiTUs BupycoB (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHUS W JKU3HEHHOIO IMKJIA BHPYCOB.
baktepuodaru. bone3sHu pacTeHuil, >KUBOTHBIX M 4YEJIOBEKA, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnonedpuinura denoseka (BUY) — BozOyaurens CITHN/da.



OOpatHast ~ TpaHCKpUMNIMs, peBepraza W  umHTerpaza. lIpodunakTuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, . U. MBanosckuit, K. A. Tumupszes.

Tabmuupl U cxembl: «Tumel muTaHug», «MeTadomuam», «MUTOXOHIPHUI?,
«OHepreTudeckuit oOMen», «Xmoporact», «Dotocuntes», «Ctpoenme JIHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «'eHeTuUeCKui Koa»,
«Bupycw», «bakrepuodaru», «Ctpoenue u xu3HeHHbIM 1Huki Bupyca CIIN/a,
O0aktepuodara», «Perukanus JJHK».

O6opynoBanue: moaenu-anmunkanuu «Yasoenue JIHK u Tpanckpumims»,
«buocuntes 6enka», «CTpoeHue KIETKU», MoJelb cTpykTypbl JJTHK.

Tema 5. Pa3mHoOkeHUEe M HHAUBUAYAJIbHOE PA3BUTHE OPTAHU3MOB.

Knetounslii muki, wiv >KU3HEHHBIM IWKI kieTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaronue B uHTepdasze. Perukamuss — peakuuss MaTPUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HaOOp — KapUOTHII.
JlunouaHbld W TAIUIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XpOMAaTHUJIBIL.
[uTosornueckue OCHOBBI Pa3MHOXEHHS W  HUHIAUBUAYAIBHOIO  Pa3BUTUS
OpPraHu3MOB.

Henenne wietkn — muto3. Craaum muto3a. IIpomeccel, npoucxoasdiue Ha
pPa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICIT MUTO3A.

[IporpamMmmupyemasi TuOEIb KIETKH — allONTO3.

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe U moJjioBoe. Buabl Gecronoro
Pa3MHOXEHMS: [IEJICHUE HAJBOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE JJIs1 CENECKIINU.

[lonoBoe pa3sMHOXEHUE, €ro OTAUYHS OT O€CIOJIOTO.

Meiio3. Craguu menosa. IIporeccel, NpoOUCXOasIMe Ha CTaAUsIX MEHO03a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonorndeckuii cMmbiCl U
3HAYEHHE MENUO03a.

'amerorenes — mpoiiecc 00pa3oBaHUSI TMOJIOBBIX KIETOK Y JKHUBOTHBIX.
[lonoBeie xene3bl: CEeMEHHUKU W sSIUYHUKU. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30u[, SHICKJIEeTKa) — CIIepMATOreHe3 W OBOTCHE3.
OcoOEHHOCTH CTpOEHUS SIUILEKIECTOK M crepMaro3ouaoB. OII0A0TBOPEHHUE.
[TapTeHorenes.

WupuBunyanbHoe pasBuTHE (OHTOTEHE3). OMOPHOHAIBHOE pPa3BUTHE
(aMOpuoreHe3). DTanbl YMOPUOHATBLHOTO PAa3BUTHS Y MO3BOHOYHBIX KHBOTHBIX
npoOieHue, racTpynisauus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAIMOPHUOHAJILHOTO Pa3BUTHSA: TpsMoe, HempsMmoe (MTMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuiplt 1 cxembl: «DOpMbl PA3MHOKEHHSI OpPraHU3MOB», «JIBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTeHUW», «BereraTuBHOE pa3MHOXKECHUE
pactenuit», «Jlenenue kietku Oaktepuit», «CTpOeHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii mukn», «Permmukanus JJHK», «Mwutos»,
«Merno3», «IIpsmoe n HempsIMOe pa3BUTHE», «['aMETOTeHE3 y MIEKOMUTAIOIIUX U
yenoBeKka», «OCHOBHBIE CTaIUM OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENapaThl «CnepmaTo30uasl
MJICKOIIUTAIOIIETO», «SNIEeKIeTKa MIIEKONUTAIEero», «KapruoknHe3 B KIIETKax
KOpEIIKa JyKa», MAarHUuTHas MOJENb-alIUIUKanus «JleneHue KIEeTKu», MOJAENb
JHK, monens MeTtada3zHoi XpOMOCOMBL.

JlaGopaTopHblie U NPpaKTHYeCKHe PAdOTHI:

JlaGoparopHast pabora Ne 3. «HaOmrogeHme MHTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIpenapaTax».

Jlabopatopnast pab6otra Ne 4. «l3yueHue CTpOEHUS MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOMpenapaTax».

Tema 6. HacjieicTBEHHOCTHh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuxku. Mcropus pa3Butus reHeTUKU. Posib nuronoruu
U ASMOPHUOJIOTMM B CTAHOBIICHMM TE€HETUKH. BKian poccuiickux u 3apyOesKHBIX
yu4€HBIX B pa3BUTHE TIEHETUKUH. MeToAbl TeHETHKH (THOPHI0IOTHUSCKUH,
IMUTOTCHETHYCCKUH, MOJICKYJIApHO-TeHeTHYeCKUi). (OCHOBHBIC TE€HETHYCCKHUEC
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaX CKPEIINBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHBIE ['. Menaenem.
MonoruOpuaHoe CKpenMBaHue. 3aKOH €IMHO-00pa3usi THOPUIIOB MEPBOTO
nokoyieHus. IIpaBwiio AgOoMuHHpOBaHWS. 3aKOH PACIICIUICHUS IPU3HAKOB.
I'mnoresa unctoTel ramer. [1ojIHOE U HEMOTHOE TOMUHUPOBAHHUE.

JlurnOpugHoe  CKpellMBaHUWE. 3aKOH  HE3aBUCHMMOIO  HAcJe0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIHOIO  CKPEIIMBAHMS.
AHanusupymolee cKkpemuBanue. Mcnonp30BaHne aHATM3UPYIONIETO CKPEIIMBAHUSA
JUTSI OTIpEJIeNIEHUsI TEHOTHUIIA 0COOMU.

CueruieHHOoe  HaclienoBanwe mnpu3HakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapylieHne cueryieHus TeHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.



I'enernka mosa. XpoMOCOMHOE OIpENENIeHUE Mojia. AyTOCOMBI U IOJOBBIE
XpoMOCOMBI. ['OMOTaMeTHBIE M Te€TepOoraMeTHblE OpraHu3Mmbl. HacnemoBanue
MPU3HAKOB, CICIJICHHBIX C MOJIOM.

N3meHnunBOCTh. BUbl N3MEHUYMBOCTH: HEHACJIEACTBCHHAS U HACJIEACTBCHHAS.
Ponr  cpeapl B HEHACIEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MO (PUKAITMOHHOW U3MEHUYMBOCTU. BapualinoHHBIN psil M BapuallMOHHAS KPUBas.
Hopma peakuunu mnpusHaka. KoJM4ecTBEHHbIE M KAUY€CTBEHHBIE MPU3HAKU U UX
HopMa peakiuu. CBoicTBa MOAU(PUKAITMOHHON N3MEHYHNBOCTH.

HacnenctBennas, wium TeHOTUNMHMYECKas, H3MEHYHMBOCTh. KomOmHaTuBHas
M3MEHYUBOCTh. Melo3 U TMOJOBOM TMpolecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTallMoHHAas U3MEHYUBOCTh. Knaccudukanus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuunHbl MyTaluid. MyTtareHnble (GakTOpHI.
3aKOH rOMOJIOTHYECKHUX PSJIOB B HacaeAcTBeHHOW n3meHunBocTy H. M. BaBumosa.

BHesimepHas HacIIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka 4enoBeka. Kapuotum uenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJI0BeKa. TeHealToOrnYeCKui, OJTM3HEIIOBBIN, IIUTOTCHETHYECKUM, OMOXUMHUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKHUN. CoBpemeHHoe OIIPECIICHUE TEHOTHIIA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananmm3a. HacnexncTBeHHble 3a00JeBaHUS dYeIOBEKAa. TCHHBIC OOJIC3HH,
0OJIe3HU C HACIEJCTBEHHOM MPEApPACHONOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckne W reHepaTuBHble MyTauuu. CTBONOBBIE KIETKU. [IpuHIMIIBI
3I0pOBOr0 00pa3a KU3HHU, TUATHOCTUKH, MPOPUIAKTUKH U JICUCHHUS TCHETHUECKUX
Oone3Hell. MeanKo-reHeTUH4eCKOe KOHCYJIbTUPOBaHUE. 3HAUYEHUE MEIUIIMHCKOM
T€HETHKH B TIPEOTBPAILICHUH U JICYSHUH TeHETUUYECKUX 3a00JICBaHUI YETOBEKA.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecorckuit, H. . BaBumos.

TaOmumel ©W = CXEMBI: «MoHOTHOpUAHOE  CKpeIIMBAaHME U  €ro
HATOTCHETUYECKAs OCHOBa», «3aKOH pACIICIUVIEHUS W €ro LUTOr€HETHUYeCKas
OCHOBa»,  «3aKOH  YHCTOTBHI  Tramer»,  «JIurubpuaHoe  CKpEIIMBaHHUEY,
«lluTomorndyecknue  OCHOBBI  JUTHOPHIHOTO  CKPEIIUBAHUSIY, «Menos»,
«B3anMoOeCTBUE aJJIeNbHBIX TE€HOB», «l'€HeTMYeCKHe KapThl PaCTCHUH,
JKUBOTHBIX W 4eJoBeKa», «['eHeTmka mosna», «3aKOHOMEPHOCTH HACJIEAOBAHUS,
CLUEIUIEHHOTO C ToJioM», «KapuoTumbl 4YeaoBeKa U KUBOTHBIX», «BHAbI
u3MeHYuBOCTH», «MoaudukanronHas W3MEHYUBOCTH», «HacnenoBanue pesyc-
(dakTopa», «I'eHeTHKa rpymni KpoBu», «MyTallMOHHASI U3MEHYUBOCTHY.

O6opynoBaHue: MOJEIU-ANIUIUKAIMN  «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonnoe npoMuHUpOBaHHE», «JlurubpumHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOI W MHKporpenapar «J[pozoduina» (HopMma, MyTaIuu
(OpMBI KPBUTEEB U OKPACKH Tela), Tepoapuii «['opox moceBHOM».

JlaGopaTopHblie U NPpaKTHYeCKHe PAadOTHI:

Jlabopatopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y TP030(UIIbl HA TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHas pabota Ne 6. «M3yuenne MoaupuKaMOHHON U3MEHYUBOCTH,
MMOCTPOEHHUE BAPUALIMOHHOTO Psia U BAPUALIMOHHOW KPUBOII».

JlabopaTopnas pabora No 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHKpOITpENnapaTax».

IIpaktuueckas padora Ne 2. «CocTaBieHHE M aHAIW3 POJIOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexkunsi opranusMoB. OCHOBbI OMOTEXHOJIOTHUM.

Cenexkuusi Kak HayKa W IPOLECC. 3APOKICHUE CENECKUUH U JOMECTHUKAIIUSL.
VYuyenne H. W. BaBwioBa 0 MEHTpax TMNPOUCXOXKACHUS U MHOTroo0Opasus
KYJIbTYPHBIX pacTeHHil. LIEeHTphl MPOUCXOXKIECHUS AOMAIIHHMX XUBOTHBIX. Copr,
opoja, MTaMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbIi U MHAUBUAYAIbHBIM OTOOPHI B
CEJIEKUMHA PACTEHUM M KUBOTHBIX. OlEeHKa 3KcTepbepa. bian3kopoacTBeHHOE
CKpeluBanue — HHOpumuHr. Ywucrtas nuHug. CKpellMBaHUE YHUCTBHIX JIMHUM.
I'eteposuc, unu rudpuanas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIUHT.
Otpanénnas rubpuamzanuss U e€ ycnexu. VCKycCTBEHHBII MyTareHes H
MOJYy4YECHUE NOJUIUIONAOB. JIOCTMKEHHSI CEJIEKIMM PACTEHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpacib HPOU3BOACTBA. ['€HHAs WHKEHEpUsA. OTallbl
co3nanus pexomOuHanTHOM JIHK wu Tpancrenneix opranusmoB. Kietounas
nHxeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUMN.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W ITUYeckue  npodinembl. [MO - reHeTHyecKH
MOAU(UIIMPOBAHHBIE OPTAHU3MBL.
JlemoHcTpanuu:

[Toptpetrsr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmaunbl m cxembl: KapTa «LleHTpBhl MPOUCXOXKICHHS W MHOT000pa3us
KYJIbTYpHBIX pacteHui», «Ilopoapl qoMamHux XKUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuii», «Otnanéunas rudpuanzanus», «Padbotsl akagemuka M. @. ViBanoBa»,
«lomumnmonausi», «OOBEKTH OuOTEXHOJNOTUN», «KIleTOUHbIE KYJIbTYpHl H
KJIOHHpOBaHue», «KoHCTpynpoBaHuE 1 MEPEHOC TEHOB, XPOMOCOM.

O06opyaoBaHue: MYJISKU MJI010B M KOPHEMIIOA0B TUKUX (OPM U KyIbTYPHBIX
COPTOB pacTeHui, repdapuit «CelnbCKOX035UCTBEHHBIC PACTEHUI».



JlaGopaTopHblie U NPpaKTHYeCKHe PadOTHI:

OKCKypcusi«OCHOBHBIE METOABI M JOCTH)KEHHUS CEJEKIMU pPACcTeHHU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO depmy,
COPTOMCHBITATENbHBIM ~ YYacCTOK, B TEIUIMYHOE XO35MCTBO, J1abOpaToOpuio
arpOyHHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KIACC

Tema 1. JBosIOIHOHHASE OHOJIOTUSL.

[IpeAnochlIKM BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPUHU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouosoruu. BiusiHue 3BOJIONMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa HBOJIONMM. [lalieoHTONIOTHYECKUE: TOCIEA0BATENHHOCTh
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTMYECKOM JIETOMUCH, NEPEXOJHbIe (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuure GayH v (piaop MaTepUKOB U OCTPOBOB.

OMOpHONOTUYECKUE. CXOJCTBA M pa3iuuusi SMOPUOHOB pAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKHUE. TOMOJIOTUYHBIE, aHAJIOTHUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKUE. CXOJICTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTel y Bcex
OpraHU3MOB.

OomonronHass tTeopusa Y. [lapuna. [Ipeanocblnku BO3HUKHOBECHMS
JTapBUHU3MA. J[BMXKyIIUE CWIIBI SBOJIONMH BUAOB 1O JlapBuHY (HM30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeAci€HHasT U3MEHUYUBOCTD,
0opb0a 3a CyIecTBOBaHKE, ECTECTBECHHBIN 0TOOD).

Cuntetrueckas Teopus 3Bostoruu (CTD) u e€ 0OCHOBHBIC MOJIOKCHUS.

MukposBodtonus. [Tonmynsiius kak eTMHUIA BUIA U SBOJIOLNH.

JIBrokymue cwibl ((pakTopsl) 3BOJIONWU BUAOB B MpHpojae. MyTallmOHHBIN
mporecc U KOMOMHATUBHAs U3MEHYUBOCTH. [lOMyNsIIMOHHBIE BOJIHBI M Jpend
reHoB. M307s11ust 1 MUTpaLus.

EcrectBennsiii otb0p — Hampapistomuil ¢daktop sBodONUH. DopMbl
€CTEeCTBEHHOT0 0TOOpa.

[Ipucnoco06IeHHOCTh OPraHU3MOB KaK pe3yabTarT »Bodtouuu. Ilpumepst
MPUCIIOCOOJIEHUM Y Oprannu3MoB. ApoMopd03bl U UIUO-a AN TaIUH.

Bung wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OpPMBI
BH1000pa3oBaHms . reorpaduueckoe, SIKOJIOTHIECKOe.

MakposBomtonusi. Dopmbl  ABONIOUMK.  (PUIETHYECKAs, JIUBEPreHTHAs,
KOHBEpreHTHasi, napamienbHas. HeoOpaTuMocTh 3BOJIIOIUH.

[IpoucxoxaeHrue OoT HecHeUUaTu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paguals.

JdeMoHCcTpanuu:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, ®. Mroiep, A. H. CeBepuos.
Tabnuiiel u cxembl: «Pa3BUTHE OPraHMYECKOr0 MUpPa Ha 3eMiie», «3apoabln

MO3BOHOYHBIX  JKHUBOTHBIXY, «ApXeonTEepUKC», «DopMBbI 00pbOBI 3a
cyiectBoBaHue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpPTOB pPaCTCHUII»,
«MHuoroo0Opasue IOpoJ JKUBOTHBIX», «ITonmymamun», «MyTtanuoHHas

U3MEHYUBOCTH», «ApomMopdo3b», «Waumoamantanuu», «OOmas aereHepanus»,
«/IBmxymme cunbl 3Bomonun», «Kapra-cxema Mapmipyra nyremectBus Y.
HNapsuna», «bopbba 3a cymectBoBanue», «lIprcnocoOIEHHOCTh OpPraHHU3MOBY,
«I"eorpaduyeckoe BUA00Opa30BaHUE», « IKOJIOTUYECKOE BUA0OOOPA30BAHUEY.

OO6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp TJIOJOB U CeMsiH, KoJuleKuusi «I[IpuMepbl 3alIUTHBIX TPUCITOCOONIECHUN Yy
KUBOTHBIX», MOJAEIb «OCHOBHBIC HAMPABJICHUS HBOIIOLUN», 00bEMHAST MOJECIHb
«CTpoeHHEe TOIOBHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpadguueckass kapra wmupa, Kojuekius «®DopMbl COXPAHHOCTHU
HACKOIIAEMbIX JKMBOTHBIX M pacTeHMN», MoJeib anmiaukauusa «llepekpéct
XpOMOCOM», BJaxHble Tmpenaparsl «Pa3Butne Hacekomoro», «Pas3Butue
JSATYIIKE», MHKporpernapaTt «Jlpo3oduia» (HopMa, MyTaruu (GOpMbl KPBUIbEB H
OKpAaCKH TeJa).

JlaGopaTopHblie U NPpaKTHYeCKHe PadOTHI:

Jlaboparopnast padora Ne 1. «CpaBHeHUE BHUIOB MO MOP(POJIOTHYECKOMY
KPUTEPHUIO».

JlaGopartopHas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHM3Ma U
€€ OTHOCUTEIIBHOTO XapakTepar.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHeE KU3HU HA 3eM.ie.

JloHay4yHblE NOpPEACTABIECHUA O 3apOXKICHUM >KW3HW. HayuHble rumoressl
BO3HUKHOBEHUSI KU3HM Ha 3emie. aOuoreHe3 W maHcrepMus. XUMUYECKas
ABONIONMS. AOHUOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNMEPUMEHTAIBHOE MOATBEPAKIACHUE XUMUYECKOM 3Boonny. HavuanbHble 3Tanbl
ounonornueckoit spomonuu. ['unoreza PHK-mupa. dopmupoBanue meMOpaHHBIX
CTPYKTYp W BO3HUKHOBCHHME MPOTOKIECTKH. [lepBble KIETKH M HUX 3BOJIIOLHUS.
DOopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xus3Hu Ha 3emiie mo 3paMm u nepuongam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepuoibl: KeMOPUUCKUH,
OPIOBUKCKHM, CUITYPUNCKUH, TEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so0301ickas 3pa u €€ Nepuoabl: TPHACOBBIN, FOPCKUI, MEITOBOM.

KaiiHo3olickast 3pa ©W €€ TepHoAbl. TNAJCOTCHOBBIM, HEOrCHOBBIH,
AHTPOITOT€HOBBIMN.



XapakTepuCTUKa KIUMAaTa U Te0JOTMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIOLMKM PACTUTEIBHOTO M KMBOTHOrO Mupa. ApomMop]o3bl y pacTeHUU U
XKUBOTHBIX. [l0siBIIEHNE, pacCUBET U BBIMUPAHHUE I'PYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYE€CKOr0 MHpPA KaK OTpakeHue HBOMIOUUH. OCHOBHBIE
CHUCTEMATHUYECKHE TPYIIIbI OPraHU3MOB.

DBOIIIOLIMS YEJIOBEKA. AHTPOIOJIOTHS KaK Hayka. Pa3Burthe npencTaBieHuil o
MIPOUCXOXKIAECHUHN 4YeJIoBeKa. Meroapl u3ydeHus aHTponorenesza. (CxonacTBa u
pa3Iu4us YETOBEKA U )KUBOTHBIX. CUCTEMATHYECKOE TIOJIOKEHUE YETTOBEKA.

JBwkymme — cuiasl  (pakTopel)  aHTpomoreHesa. HacnenctBennast
M3MEHYUBOCTh U  €CTECTBEHHBIM 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HH,
M3TOTOBJIEHUE OPYAUN TPYAa, MBIIUIEHUE, PEUb.

OCHOBHBIE CTAJIMM ¥ BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMmenbiid, YenoBek mnpsamoxonsmud, YenoBek HeaHAepTalbCKuil, YenoBek
pa3yMHublii. Haxogku HMCKOMaeMbIX OCTATKOB, BpeMsl CYILIECTBOBaHHUS, 001acTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHBIE  OOJBIIME  pachbl:  €BPONEOUITHAS
(eBpasuiickast),  Herpo-aBcTpaJioufHas  (3KBaTOpHalbHas),  MOHI'OJOHIHAs
(asuaTcko-amMepHKaHcKas).  YepThl  HNPHUCIOCOOJIEHHOCTH  IPEACTaBUTEIICH
YEJIOBEUECKNX Pac K YCIOBUSIM CYIIECTBOBaHMS. ENWHCTBO YEIOBEUECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

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

Ta0omunpsl U cxeMmbl. «Bo3HukHoBeHue CoJHEYHON CHUCTEMBI», «Pa3Butne
OpraHM4eckoro mupa», «PacturenpHas KieTtka», <« KUBOTHas  KIETKa»,
«IIpokapuornueckass kierka», «COBpEMEHHAs CUCTEMa OPTraHHUYECKOTO MUpPa»,
«CpaBHEHHE aHATOMHYECKUX YEpPT CTPOCHHUS YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3psH», «OCHOBHBIE MeCTa MAJICOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4ejoBeka», «JIpeBHeimue moan», «JlpeBnue mroam», «llepBbie
COBpPEMEHHBIE JIOAN», «HeT0BeUeCKue pachl».

OobopynoBanue:  mymsoku  «IIpoucxoxkaenue — deioBeka»  (OKOCTEHI
aBCTPAJIONUTEKA, IMMUTEKAHTPOIA, HEaHJCepTaiblla, KPOMAHLOHIIA), CJCTIKU WM
U300paKCHUS KAMEHHBIX OpYyIWH TEPBOOBITHOTO 4YeloBeka (KaMHHU-YOIIEPHI,
pyowmia, ckpeOyia), TEOXpPOHOJIOTHYECKas TaOJuIa, KOJUICKIUsI «DopMbl
COXPaHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHblie U NPpaKTUHYeCKHe PAdOTHI:

[IpakTuueckast padora Ne 1. «M3ydeHune nckonaeMbIXx OCTaTKOB pacTeHUU U
KUBOTHBIX B KOJUICKIIASIX.



DKcKypcust «DBOJIIONKS OpPraHuvYeckoro Mupa Ha 3emiie» (B €CTCCTBEHHO-
HAYYHBIA WIH KpAaeBETICCKUH My3ei).

Tema 3. OpraHu3Mbl U OKpY:Kamas cpeaa.

DKoJIOTHs KaK HayKa. 3aJlaud U pa3/ielibl SKOJIOruU. MeTOo bl SKOJIOTHUECKUX
WCCIIEIOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3/YIIIHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHas!.

Oxkonornyeckue (akropsl. Kiaccudukanmus -skomoruueckux (HaxTopos:
abuotnyeckrue, OWUOTUYECKHE U AHTPOIOTreHHbIe. JIeHCTBHE HKOJIOTUYECKUX
(hakTOpOB HAa OPTraHU3MBI.

AOGuoTtnueckue (HakTopbl: CBET, TEMIEpaTypa, BlaxXHOCTb. DoTonepuoansm.
[Ipucniocobiienrsi  OpraHU3MOB K  JEUCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornuyeckue puTMsl.

buotuueckue  ¢akTophI. Bunslt  OuOTMYECKMX  B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomneparus,
MyTyau3M, KOMMEHcalu3M (KBapTHPAHCTBO, HaXJICOHWYECTBO). AMEHCAIH3M,
HEeUTpain3M. 3HayeHUWe OMOTHMYECKUX B3aWMOACHCTBUH Ui CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEepPUCTUKH mnomyjanuu. OCHOBHbIE MOKa3aTeau
MOMYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. J{MHaMuka 4yucaIeHHOCTH MONYJISIUU U €€ PeryJisiusl.

JdeMoHCcTpanuu:

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

Tabmuiupl u cxembl: kapta «I[lpupoansie 30HbI 3emin», «Cpeabl 0OOUTaHUS
opranu3moB», «®oronepuoauszm», «llomynsauuu», «3aKOHOMEPHOCTU pPOCTa
YUCJIEHHOCTH NMOMYJIAuu uHQy30pun-Tydenbku», «llumessie nenu».

JlabopaTopHble U NpaKkTHYecKHe PAdOThI:

JlaGoparopHas padora Ne 3. «Mopdomorudeckrne 0COOCHHOCTH pacTCHUN U3
pPa3HBIX MECT OOHUTAHUS».

Jlaboparopnas pabora Ne 4. «BnusitHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KoJeyca».

[Tpaktruueckas padora Ne 2. «Iloacd€T MIOTHOCTH MO Pa3HbIX BUIOB
pacTeHum».

Tema 4. Coob1ecTBa ¥ 3KOJI0THYECKHE CUCTEMBI.

CooOmmecTtBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHAOBAs,
NpOCTpaHCTBeHHas, Tpoduueckas (mumieBas). Buabl-momMuHanThl. CBS3U B
OHoLEeHo3e.

Dkonormyeckue cuctembl (9kocuctemsl). [loHsATHEe 00 3KOcHCTEME W
ouoreonenoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBl SKOCUCTEMBI: MPOJYIEHTHI,



KOHCYMEHTBI, peAylieHThl. KpyroBopoT BelIecTB U MOTOK HEPTUM B IKOCUCTEME.
Tpodudueckrne (nuIIEeBBIE) YPOBHU 3KOCHCTEMbI. [IWINEBBIE IIEMU M CETH.
OcCHOBHbBIE MOKa3aTeM JKOCHUCTEMBI: OuoMacca, MNPOAYKIHUS. IKOJIOTHYECKUE
MUpPaMUJIBI:  TPOAYKIIUM, YHUCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMSA, pa3BuThe. CyKueccus.

[IpupoaHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE ~ AKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBL.
buonorndeckoe u X035UCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrop ycTouMBocTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHUYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, cocTaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero (ynkuuu. OcobeHHocTu Ouocdepsl Kak
ro0anbHON 3KOoCUCTEMBI. [[MHamMuyeckoe paBHOBecHE€ W oOpaTHas CBS3b B
ouocdepe.

KpyroBopoThI BeIIecTB U OMOTCOXHMMHUSCKHE IUKIIBI 3JIEMEHTOB (yriiepona,
a30Ta). 30HATLHOCTH OHochepnbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiu. AHTpONOreHHbIe U3MEHEHUs1 B Ouocdepe.
['moGanbHbIE SKOIOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHUE IPUPOJIBI u YeJI0BEYECTBA. Coxpanenue
O0nopa3zHooOpa3us Kak OCHOBa yctoluuBocTH Onochepbl. OCHOBA palliOHAIBLHOTO
yOpaBJieHUs TMPUPOAHBIMU pecypcaMH UM UX HCHoJIb30BaHue. JlocTUxkeHus
OMOJIOTHH U OXpaHa MPUPOIbI.

JdeMoHCcTpanuu:

IToptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypa»,
«IIpuponnsie cooOmectBa», «llenmu nutanus», «IKOJOTHUECKAs MNUPAMUIA»,
«buocdepa u yenopex», «IKocucTeMa MUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro jeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHbie
aHTPOIIOTEHHBIE  BO3JEUCTBUS HaA mpupoay», «Baxuellime UCTOYHUKH
3arpsi3HEHUs BO3JyXa M TPYHTOBBIX Bona», «[louBa — BaxkHeilIas cocTaBisoas
ouocheprr», «DakTopsl Aerpagauuu mou», «I[lapuukoBerit 3@dexT», «PaKkTophI
paguoOaKTUBHOTO 3arpsisHeHusi Ouocdeprb», «OO0mas crpykrypa Ouochepsi»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBINM »dkpaH OuochepbI»,
«Kpyrosoport yrieposaa B 6uochepe», «kKpyroBopot azora B mpupojie».

O6opynoBanue: MoJeib-anmiukanus «TunuyHaeie OUOIEHO3BI», TepOapuit
«PacturenpHble coo0mIecTBa», KOIEKIMU «bruonenos», «Bpeautenu BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapur ¢ KOJUIEKIMU pACTEHUM W
KUBOTHBIX, MPUHAJICKAININE K PA3HBIM IKOJOTMUECKUM rpymnmnaMm OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®Penepanniv, H300paKCHHS OXpaHIEMBIX BHIOB
PacCTEHHUH U )KUBOTHBIX.



IINTAHAPYEMBIE  PE3VJIbTATbBI OCBOEHHA IIPOTPAMMBI 11O
bBNOJIOTMKM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEIO
OBPA30OBAHUIA

Cornmacho ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUS K pe3ylibTaTaM
OCBOCHHUSI OOy4YalolUMHCSl MOpOorpaMM  CpeaHero obmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUS Mpeamera «bHoIorus»
BBIJICJICHBI CIEAYIONIUE COCTABJISIONINE. OCO3HAHUE OOYYaONIUMUCS POCCUUCKOM
TPaXIaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOMPENENICHHIO, HaJuyue MOTHBAallMM K  OOY4YeHHUIO  OHOJIOTHH,
L[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM W MCTOPHYECKHX TPATUIIMN Pa3BUTUS OHOJTOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMHU CHUCTEME
OMOJIOTHUYECKOTO0  O0pa3oBaHMs, HaJWYhE€ DKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1T U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pE3yJIbTAaThl OCBOCHUS MpeaMeTa «buosiorusa» IoCTUTaroTCs B
€AMHCTBE Y4YeOHOW W BOCIUTATEIbHOW JEATEIbHOCTU B COOTBETCTBUH C
TPAJIULIMOHHBIMUA POCCUUCKUMU COLMOKYJIbTYPHBIMH, HICTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBHJIaMHd M HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TMpollecCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUSA U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEW TMO3ULUHAHM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY U MPABOIOPANKY, YEJTOBEKY TPyJa U CTapUIEMY MOKOJEHUIO,
B3aMMHOI'0 YBaXKEHUS, OEpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaAuIAsIM MHOTOHAlIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY’KaIOIIEH Cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS YueOHOro mnpeaMera «buonorus»
JIOJKHBI OTPa’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00 YYaIOIINXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAINM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIINECTBa, PaCIIUPEHHE >KU3HEHHOTO
ONbITa W OIbITA JCSATEIBHOCTH B IMPOLECCE peAIU3alldi OCHOBHBIX HAIlpaBICHUU
BOCIIUTATEIbHOMN JE€SITEIbHOCTH, B TOM YUCJIE B YACTH:

1)rpa:kIaHCcKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UIUK O0YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUMUCKOTO 00IEeCTRa,;



OCO3HAHHE CBOMX KOHCTUTYLUHMOHHBIX TpaB U OO0sA3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MACATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATEIbHBIX 3aJ]1a4, BHIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTh  OMpPEEsATh COOCTBEHHYIO TIO3UIUIO MO OTHOIICHHIO K
SIBJIEHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€,

YMEHUE YUYUTHIBATH B CBOMX JIEUCTBUSX HEOOXOAMUMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBHUS JIIOJEH C pa3HBIMU YOSXKACHUSMHU, KYyJIbTYPHBIMU IIEHHOCTSAMHU U
COIIMATIbHBIM MOJI0KCHHUEM,

FOTOBHOCTh K COTPYJHMYECTBY B MPOILECCE COBMECTHOTO BBIIOJHECHUS
y4eOHBIX, TO3HABATENIbHBIX M HCCIENOBATEIbCKUX 3aJa4, YBaXXUTEIHHOTO
OTHOIIEHUSI K MHEHHIO ONIMOHEHTOB IMpU OOCYXKIEHUH CIIOPHBIX BOMPOCOB
OMOJIOTHUYECKOT0 COJIep)KaHuUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIHTAHMS

c(oOpMHPOBAaHHOCTH POCCUMCKOU TpaXk JaHCKOM UIACHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€pE.l
Ponunon, ropmoctm 3a CBOM KpaH, cBOXO PoauHy, CBOM S3BIK U KYyJIbTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHUE K MPUPOAHOMY HACIEIUIO U MAMSTHUKAM MPUPO/IHI,
NOCTHKEHUSIM Poccrn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BUTHE OWOJOTHH, TMOHHUMAaHHUS 3HAYCHUsS OWOJIOTMH B TO3HAHWU 3aKOHOB
MIPUPOIBI, B KHU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA,;

unenHas yOexJEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIMCKOTO HAPOAA,

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JJUYHOTO BKJIaJa B MOCTPOCHHE YCTOMUHUBOTO OYyIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHATHUA IIEHHOCTEM CEMEUHOW KHU3HU B COOTBETCTBUM C
TpaguIsIMu HapoaoB Poccuu;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA .

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYAsh ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA,



MOHUMAaHNE SMOIMOHATHHOTO BO3JCHCTBUS KUBOUM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH,

5) ¢usuyeckoro BocHHTAHUS, (POPMHUPOBAHHS KYJbTYPHI 310POBbSI H
IMOIMOHATBHOIO 0JIAT OOy YU

MOHUMAaHWE W peaau3alus 37I0pOBOro M 0Oe30macHoro o6Opa3a KHU3HU
(3mopoBoe  TWTaHWE, COONMIOIEHWE TUTUEHWYECKUX TpaBWI W HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATAH W OTHBIXa, peryisipHas (Qu3ndeckas
aKTUBHOCTbB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (pU3MYECKOMY U IICUXHUUYECKOMY 3/J0POBBIO;

MOHUMAaHWE TICHHOCTH TMPAaBWJI WHIUBHIYAIBHOTO W  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIMSIX, YTPOKAOIINX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHUE IMOCJICJCTBUN M HENMPHUATHS BPEIHBIX MPUBBIUCK (YIOTPEOICHHS
QJIKOTOJIsI, HAPKOTHKOB, KYPCHHS);

6) TPy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHUE IEHHOCTH MacTEPCTBa, TPYyA0T00uUE;

TOTOBHOCTh K AKTHBHOW JEATETLHOCTH TEXHOJIOTHYECKOW W COIUATBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BEITIOJTHATH TaKyIO IEITeITLHOCTD,

WHTEPEC K pasnuyHbiM cepaM MpodecCHOHATBHON NEITeTbHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiie mnpodeccun U peaM30BHIBATH
COOCTBEHHBIE )KHN3HEHHBIC TUTAHHI,

TOTOBHOCTb M CHOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEU JKU3HHU;

7) 3K0JOTHYEeCKOT0 BOCTIMTAHMS

AKOJIOTUYECKHU 11eJIeco00pa3HOEe OTHOIIEHHE K MPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHU;

MOBBIIICHWE YPOBHSA JKOJIOTHYECKON KYJIbTYphl: TPHOOPETCHHE OIBITA
TUTAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKM WX BO3MOXKHBIX TIOCIACACTBUN IS
OKPYXaIOIIEH CPEeIbI;

OCO3HAHHE TI00ATBLHOIO XapaKTepa SKOJOTHMYECKHUX MpoOJjeM U MyTed ux
pEIICHMS,

CIIOCOOHOCTh HUCIIOJNB30BaTh MPUOOPETaeMble MPU HU3YYEHUU OHOJIOTHHU
3HaHWSI M YMEHHS TIpU PEIMIeHWH TMpoOJieM, CBS3aHHBIX C PAMOHATHHBIM
MPHUPOJIONIONB30BaHNEM  (COOJIOJICHUE  MpaBWiI  TMOBEJACHUS B IPUPOJIE,
HAIPaBJICHHBIX Ha COXPAHEHHE PAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHCTEM, Orochepsl);



aKTUBHOE HENpUATHUE JCHUCTBHM, TMPUHOCAIIMX BpeJ  OKpYKaromen
MPUPOJIHON cpejlie, YMEHUE NPOTHO3UPOBATH HEOIArONPHUATHBIC 3KOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MIPEAOTBPAILIATH UX;

HaJU4YUe Pa3BUTOrO SKOJOTHMUECKOTO MBIIICHUS, IKOJIOTUYECKOU KyIbTYPHI,
OTbITa NeSATeNbHOCTU AKOJIOTHYECKOMN HAIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIHHON, KOMMYHUKATUBHOM U COIMATLHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOU JAEATETLHOCTU IKOJIOTUYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE,

COBEPIICHCTBOBAHUE SI3LIKOBOW M YHMTATEIbCKOM KYJIBTYpbl KaK CpEJCTBa
B3aUMOJICHCTBHS MEXKY JIIOJAbMU U MTO3HAHUSI MUPA;

MOHMMaHHe crneuuduku OHOIOTHUM KaK HayKH, OCO3HaHHMS €€ pOJIh B
(GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBIeHUsT 00 OKpYy»KalollleM MHUpE KaKk O €IMHCTBE MPUPObI, YEJIOBEKa U
oOllecTBa, B MO3HAHUU MPUPOJTHBIX 3aKOHOMEPHOCTEH M pelieHudu mpodieM
COXpaHEHHUs IPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU ISl COBPEMEHHOM IUBUIU3AIUU:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHUSL MEIUIIUHBI, CO3JaHUE NEPCHEKTHUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pemaTh pPecypcHble  MPOOJIEMBbl  pa3BUTHUS
YeJI0BEYeCTBa, MOMCKA MyTe BhIXOAA U3 II100ANbHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieueHUs  Mepexoja K  YCTOWYMBOMY  pPa3BUTHUIO,  PAIllMOHAIBLHOMY
WCIIOIb30BAHUIO MPUPOJHBIX pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHIapTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYEHUM OWOJOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUsI OOLIEH KYJBTYpPbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW IPaMOTHOCTH OoOydarouuxcs, GopMupyemoit
MIPU U3YYEHUU OUOJIOTHH;

MMOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM WCIOJIb30BAaTh I[IOJy4YaeMble 3HAHUSA JJIsI aHalu3a W
OOBSCHEHUS SIBIICHUM OKPY>KAIOIIEr0o MUpPA U MPOUCXOASAIINX B HEM U3MEHEHUH,
yMeHHE JenaTh OOOCHOBAaHHBIC 3aKJIOUECHHMS HAa OCHOBE HAay4yHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LENbI0 TOJIYYEHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS IS
penieHus npooJieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

OCO3HAHWE IEHHOCTH HAy4YHOH JeATEeIbHOCTH, TOTOBHOCTH OCYILECTBIISThH
MIPOEKTHYIO U UCCIIEIOBATENIbCKYIO JIESITEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE;



TOTOBHOCTb M CIIOCOOHOCTh K  HENPEPBIBHOMY  O0Opa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHW MO OMOJIOTMH B
COOTBETCTBHHU C KU3HEHHBIMU OTPEOHOCTIIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT. 3HAYuUMble 71 (OPMUPOBAHUS MHPOBO33PEHUS O0YYaIOIMIMXCS
MEXKIUCITUTUTMHAPHBIE (MEXKIPEeIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIONIUC
LEJTOCTHOCTh HAYYHOW KapTHUHBI MHpa M CcHeNUu(UKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaX (BEIIECTBO, SHEPTHs, SBJICHUE, TPOIECC,
CUCTEMa, Hay4yHbIN (DaKT, NPUHLINI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIICJIOBaHKME,  HAOJIOJICHUE,  U3MEPeHHE,  OKCICPUMEHT H  JPYTHX),
YHHBEpCAIbHBIC ydeOHBbIe JeicTBUS (MO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,

PETYJIATUBHEIE), o0ecrnieunBaroIINe dbopmupoBaHue (G yHKIIMOHAIBHOM
IPAMOTHOCTH U  COLMAIBHOM KOMIETEHIIMM OOyYalolluxcs, CHOCOOHOCTH
oOy4arommxcs UCII0JIb30BaTh OCBOECHHBIE MEXIMCHUILTMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS W  yHUBEpCalbHble y4eOHbIe JEHUCTBUS B
MO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpeaMeTHble pe3yJdbTaThl OCBOEHUS MPOTpaMMbl CPEIHEro OOIIEro
o0pa3zoBaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBEpPCAJIbLHBIMH yueOHbIMH NMO3HABATEIbLHBIMU
AEeMCTBUAMU:

1)6a30Bble JOrHYecKue JAeiCTBHSA:

caMOCTOSITeIbHO  (OPMYIHpPOBATH M aKTyaJu3HpoBaTh  IpoOJeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPHU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KJIacCU(UKAIINU, 0000IIEHUS), PACKPhIBATh CMBICIT
OHMOJIOTMYECKUX TOHATHHA (BBIIEIATh UX XapaKTEePHbIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3H C APYTUMU TIOHATHSAMHU);

OMpENeNATh LEeNu NESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JTOCTH>KEHUS, COOTHOCHUTH PE3YJIbTAThI JIEATEIIbBHOCTU C MOCTABICHHBIMU IEISIMU;

UCIIO0Ib30BaTh OMOJIOTMYECKUE MOHITHUS JUIsi 0ObSICHEHUS (PAKTOB U SIBICHUMN
YKUBOU MPUPOJIBI;

CTPOWTH JIOTUYCCKUE pacCyXIeHUs (MHAYKTHBHBIC, JCIyKTUBHBIC, IIO
aHaJIOTHH), BBIBJIATH 3aKOHOMEPHOCTH WM IPOTHUBOPEYMS B paccMaTpUBaeMbIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS,

MIPUMEHSITh CXEMHO-MO/IeJIbHbIC cpeAcTBa IS MpEeCTaBIICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOILIEHHM B M3ydyaeMbIX OMOJOTMUECKUX OOBEKTaX, a



TaKke  MPOTUBOPEYMII  pa3HOr0  poja,  BBISIBICHHBIX B Pa3IMYHbBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabatrbiBaTh IJIaH pelIeHUs] MpoOJieMbl C YYETOM aHalM3a WMEIOIIUXCS
MaTepUalibHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBHUI 1€ TEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATH KPEATUBHOE MBIIJICHUE MPU PENICHUHN KU3HEHHBIX MPOOIIEM.

2)6a30Bble HCCJIeI0BaTEeIbCKHE AeliCTBHS:

BJIQJIETh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIbCKON U MPOEKTHOM A TEIbHOCTH,
HaBbIKAMU  pa3pelieHuss mOpoOieM, CIHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1a4, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

WCIIOIb30BaTh PA3JIMYHbIE BHUJBI JEATENBHOCTH IO TMOJYYEHUI0 HOBOTO
3HaHUS, €ro HUHTEpIpeTaluy, MpeoOpa3oBaHUIO W TMPUMEHEHUIO B Yy4eOHBIX
CUTYaIUsX, B TOM YHCIIE€ MPU CO3IaHUU YUEOHBIX U COLIMATBHBIX MPOEKTOB,

(dbopMupoBaTh Hay4YHBIN TUM MBIIUICHUS], BIaJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMU;

cTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00Opa3oBaTEIbLHOU
JESATENIbHOCTU U KU3HEHHBIX CUTYaIUSX;

BBISBJISITh TIPUUMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlU3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Yy €€ peIlIeHHs], HaXOJUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOUX YTBEPXKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJTM3UPOBATH TOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATH UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh 1I€JICHANPABICHHBIM MOUCK MEpPEeHOCa CPEJCTB M CIOCOOOB
NeNcTBUS B TPOGECCUOHANIBHYIO CPey;

yMETh TMEPEHOCUTHh 3HAHUS B MO3HABATENILHYI0 W MPAKTUYECKYIO OOJacTU
KUZHEACSATEIHbHOCTH,

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTell;

BBIJIBUTaTh HOBBIE WJIEH, MpeJJiaraTh OPUTHMHAIIbHBIC MOJXOJbI U PEIICHUS,
CTaBUTh MPOOIEMBI U 33]]a4UH, JOIMYCKAIOIIHUE AIbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ undopManMei:

OPUCHTHPOBATHCS B Pa3IMYHBIX HCTOYHHUKAX MH(OpMANUU (TeKcTe y4eOHOTOo
nocoOusi, HAYYHO-TIOMYJSPHOM JUTEpaType, OUOJOTUYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX NaHHBIX, B VHTepHeTe), aHAJIM3HPOBATH



MH(pOpMaIIMIO pa3TUYHBIX BUJIOB U (POPM MpEACTaBICHUS, KPUTHUYECKU OIICHUBATH
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;,

(dbopmyIHUpoBaTh 3aMpoChl U MPUMEHSITh PA3TUYHBIE METOJbI MPU MOUCKE U
orbope Ouonoruyeckoil uHGoOpMauu, HEOOXOAUMON JIsl BBIMIOJHEHUS] YU4E€OHBIX
3azauy;

npuoOpeTaTrh OMNBIT HKCMIOJIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATH KYJIbTYPYy aKTUBHOT'O UCIOJIB30BAHUS PA3IUYHBIX
MTOUCKOBBIX CHUCTEM,;

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMAbHYIO  (opMy  mpeacTaBlieHHs
ounosormueckoit nHGopMamnmu (CXeMbl, TpaUKH, JUATPAMMBI, TaOJIUIbI, PUCYHKH
¥ Jpyroe);

UCIIOJb30BaTh HAy4YHBI S3BIK B KauyeCTBE CpeJCTBA IMpu paboTe ¢
Oouosornueckoi uHGOpPMALMEN: NPUMEHATh XUMUUYECKUE, (UUYECKHE U
MaTeMaTUYeCKUe 3HAKW M CUMBOJIBI, (OpMyJbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIONB30BaTh U TpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEJCTBA
HarJISIAHOCTH,

BJIQJICTh ~ HABBIKAMU  pACHO3HABaHUSI W 3alIUTHl  WHGOPMAIUH,
MH(POpPMaIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiajeHne yHHBepPCAJIbHBIMM KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

1)oomeHue:

OCYIIECTBJISITh KOMMYHHUKAIIUH BO BCeX chepax >KM3HHU, aKTUBHO Y4aCTBOBAaTh
B JINAJIOTe WM JUCKYCCHHU TIO CYIIECTBY OOCY)KmaeMoi TeMbl (yMEHHE 3ajaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTENIBHO BBIMOJHEHUS TMpeiaraeMoiu
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3ULIUM JIPYTUX YYaCTHUKOB
JMaJIoTa WIH JTUCKYCCHH);

pacrio3HaBaTh HeBepOaldbHbIE CpEACTBA OOINEHUS, MOHUMAaTh 3HAYCHUE
COIIMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(MIUKTHBIX CHUTYaIHM,
YMETh CMSITYaTh KOH(QIUKTHI U BECTU NIEPETOBOPHI,

BJIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS, TTOHUMATh
HaMEpPEHHUsI IPYTUX JIIOJeH, MPOSBISITh YBAXKHUTEIHLHOE OTHOIICHUE K COOECETHUKY
U B KOppPEKTHOU popme POopMyIHUpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUYKY 3PEHHUSI C HUCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAs 1esITeTbHOCTb:

MOHMMATh U UCMOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBHUIYaIbHOU
paboOTHI TIPH PEIICHUH OUOJOTHYECKOM MPpoOaeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
MIPUMEHEHHUS TPYIIOBBIX ()OPM B3aUMOACHCTBUS MPU pEIlIEHUH Y4eOHOM 3a1auu;

BBIOMpaTh TEMAaTUKYy U METOAbl COBMECTHBIX JEHUCTBHI C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0TO YJeHa KOJIJIEKTHUBA,



NPUHUMATh 1I€JIM  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JCUCTBUA IO €€ JOCTHUXKCHHUIO: COCTABJIATH IUIAH JICHCTBHM,
pacrpenensTh pojdu C Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI,

OLICHUBATh KayeCTBO CBOETO BKJIaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHIbI B
oO1IKiA pe3yabTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UAEU C TMO3UIUU HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTHYECKON 3HAUMMOCTH,

OCYIIECTBJISITh MO3UTUBHOE CTPATETMUECKOE TMOBEJACHUE B Pa3IMYHBIX
CUTYaIUsX, TPOSBIISITh TBOPUECTBO U BOOOpaKEeHHE, ObITh MHUIIMATUBHBIM.

OBi1ajieHNe YHHMBEPCAJIbHBIMHU PeryJsiTUBHBIMHY J1€iCTBUSIMU

1)camoopranu3zanms:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHUS [JIs BBISBICHUS MpoOJeM U HX
pelleHus B )KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUM I1I€JIeBble U CMBICIOBBIE
YCTAHOBKHU B CBOMX JEMCTBUSIX M MOCTYIKaxX MO OTHOIICHUIO K >XKMBON MPUPOJE,
CBOEMY 3JI0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABISIThH
npoOJieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33a/1aud B 00pa30BaTEIbHOM
JESATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IJIAH PEIICHUS MpPOOJeMbl C  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIupsTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

JenaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOW SPYIUIIUU B
pa3HbIX OONACTAX 3HAHUM, MOCTOSHHO TMOBBIINIATH CBOM 00pa3oBaTEIbHBIN U
KYJbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM,

BJIAJICTh  HABBIKAMU  [O3HABATENILHON  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUH U MBICIUTEIbHBIX MPOIECCOB, HX PE3YIbTATOB W
OCHOBaHUM, HMCHOJIb30BaTh MPUEMBI pedieKCuu AJisi OLEHKH CHUTyalluH, BbIOOpa
BEPHOI'O pElIEHNS;

yMETh OIICHMBAaTh PUCKU U CBOEBPEMEHHO MPUHHUMATh PELICHUS MO HUX
CHUXEHUIO;



MPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX MpPU aHaJM3e PE3yIbTaTOB
NeSATEeNbHOCTH;

3)npuHsiTHE Ce0s1 U APYTHUX:

MPUHUMATH ce0s1, TOHUMAas CBOM HEJIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX MpPU aHaJIM3E€ PE3yJIbTaTOB
NeATEeNbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pPa3BUBATH CIOCOOHOCTDH MOHUMATh MUP C TTO3UIIMH IPYTOro YeI0BEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaTthl ocBoeHUs mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT creruduueckue st yueOHoro npeameta «buomaorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI MO OCBOCHUIO, UHTEPIIPETALNU U
npeoOpa3oBaHUI0 3HAHUU, BUJBI ACATEILHOCTU MO MOJYYEHHUIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHWM B PAa3IMYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B peallbHbIX
KU3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C Ouosiorued. B mporpamme npenMeTHbie
pe3yAbTaThl IPEACTABIEHBI MO roJaM 00yUYEHUS.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS ydeOHOTO TpenMera «buonorus» ¢ 10
KJlacce NOMKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa U HAy4YHOTO MUPOBO33PEHHUS, O BKJIQJIE POCCUICKHX M
3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJNIOTUH, (YHKIIMOHAIHHOMN
IPaMOTHOCTH YeIOBEKa JJI PElICHUs )KU3HEHHBIX 3a]1ay;

YMEHHUE pPacCKpbhIBaTh COJEpKaHUE OHOJOTUYECKUX TEPMUHOB M TMOHSITHUM:
’KU3Hb, KJIETKAa, OpraHusM, Merabomm3M (OOMEH BEIIECTB U IPEBpallcHHE
SHEPIHH), TOMeocTa3 (CaMOperyJsius), YpOBHEBAsS OpraHU3aIUs KHBBIX CHCTEM,
CaMOBOCIIPOM3BeIcHUE (PENPOAYKIINS), HACICCTBEHHOCTh, H3MEHYMBOCTh, POCT H
pa3BUTHE;

YMEHHE W3JlaraTh OHWOJIOTHYECKUE Teopur (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IICHTpaJlbHAs JOorMa MOJICKYJIspHOH Owonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBwioa) u yuenus (0 meHTpax MHOTOOOpas3us M
MIPOUCXOXKICHUST KyJIbTypHBIX pacTenmii H. V. BaBwmiioBa), onpenensTh rpaHHUIIbI
UX MPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAaMU HAyYHOIr'O MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OMHUCAHUE KUBBIX CHCTEM, IPOILIECCOB M SIBJICHUM, OpraHu3allis U MPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  THUIOTE3bl,  BBHISBICHHE
3aBUCUMOCTH MEXYy HCCIEIyEMbIMU BEIMYUHAMH, OOBACHEHUE IOJTYUYEHHBIX



pPEe3yAbTAaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BBIBOJBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIJICNATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BELIECTB M MpPEBpalleHUs PHEPruu B KIeTKe, (POTOCHMHTE3a,
IUIACTUYECKOIO0 M 3SHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHAUBUIYAIbHOTO pa3BUTUS OpraHu3Ma
(oHTOrEHE3);

YMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJIOTHYECKHUX
MPOLIECCOB U SIBJICHUH, Uil NMPUHATUA NPAKTUYECKUX PELIEHUU B IOBCEIHEBHOU
KU3HU C LENbl0 oOecriedeHHus O€30MacCHOCTU CBOETrO 3/I0pOBbsl M 370POBbS
OKPY’KAIOIIUX JI0JIeH, COOI0/ICHHSI HOPM TPAMOTHOTO MOBEACHUS B OKPYXKAIOIIEH
MPUPOJIHOM Cpejie, MOHHUMAaHWE HEOOXOJMMOCTH HCHOJIb30BAHUS JIOCTUKEHUIM
COBPEMEHHOM ounosoruu u OMOTEXHOJIOTHI TUTst palMOHAIBLHOTO
MPUPOIONIOJIL30BAHMS,

YyMEHHE peniaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJayd Ha MOHO- H
TUTHOPUIIHOE CKpEIlMBaHUE, CIEIUICHHOE HAacleAOBaHUE, COCTABJISATh CXEMBI
MOHOTHOPUIHOTO CKpEUIMBAHUS N7l MpEICKa3aHusi HacJeIOBaHUSl MPU3HAKOB Yy
OpraHU3MOB,;

YMEHHUE BBIMONHATh J1a0OpaTOpHBIE W MpaKkTHUYeCKue pabdoThbl, COOII0IAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAaHUEM;

YyMEHHUE KpPUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATH HH(POpPMAIIHIO
OMOJIOTMYECKOTO COJIEpKaHUsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX KCTOYHUKOB (CPEICTBAa MAacCOBOH MH(OPMAIIMH, HAYIHO-TTOMY/ISIPHBIC
MaTepuaibl), STUYCCKHE aCHeKThl COBPEMCHHBIX HCCIICIOBAaHHA B OHWOJIOTHH,
MeJIUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaTh COOCTBEHHBbIC€ IHUCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOTUYECKYI0 UH(POPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHITUNUHBIN ammapat OUOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa U HAy4YHOTO MUPOBO33PEHHUS, O BKJIQJIE POCCUICKHX M
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHAIHHOMN
IPaMOTHOCTH Ye€IOBEKa JJIs PElICHUs >KU3HEHHBIX 3a]1ay;

YMEHHE pPacCKpbhIBaTh COJEpKaHUE OHOJOTMYECKUX TEPMUHOB U TMOHSITHUM:
BUJI, TIOMYJISAIMSA, TeHO(MOH I, SBOOIMS, JBIKYIIUE CHIIBI ((haKTOpPHI) SBOIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, JKOJOrHYEecKUe (HaKTOpPHI,



AKOCHUCTEMA, MPOJYIEHTHI, KOHCYMEHTHI, pPEAYyLEHTbl, I1ENU MHUTAHUS,
JKOJIOTHYEeCKas MmupamMuia, OrnoreoreHos, ounocdepa,

YMEHHE W3JIaraTh OWOJIOTHUECKHe Teopun (dBOJONMOHHAS Teopus U.
JlapBrHA, CHHTETHYECKas TEOpHUs OJBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactBa K. M. bspa, depenoBaHus TJIaBHBIX HampaBlICHUU U
nytedd sBomonmu A. H. CeseproBa, yuenuss o ouochepe B. U. Bepnauckoro),
OMPENENATh TPAHULIBI UX MPUMEHUMOCTHU K KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAaMU HAyYHOIr'O MO3HAHUS B OMOJIOTUM: HAOMIOICHUE U
OMHUCAHUE KUBBIX CHCTEM, IPOILIECCOB M SIBIICHUM, OpraHu3allus U MPOBEJCHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  THUIOTE3bl,  BBHISIBICHHE
3aBUCUMOCTH MEXYy HCCIEIyEMbIMU BEIMYUHAMH, OOBIACHEHUE IMOJTYYEHHBIX
pPEe3yAbTAaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUM, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BEIBOJBI HA OCHOBAHUU MOJIYYEHHBIX Pe3yJIbTaTOB,;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJIOB, NOMNYJALMUN, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYILIEHTOB,
OMOTeOIEHO30B M JKOCUCTEM, OCOOCHHOCTH TMIPOIIECCOB: HACJIEIACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOI0 O0TOOpa, BHA000pa30BaHUs, MPHUCTOCOOICHHOCTH
OpraHW3MOB, JIEUCTBUSA HKOJOTUYECKUX (PAKTOPOB HA OpPraHu3Mbl, MEepeHoca
BEIIECTB M MOTOKAa JHEPrUM B HDKOCUCTEMAX, AHTPONOTCHHBIX H3MEHEHUU B
AKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOT€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJIOTHYECKHUX
MPOIIECCOB U SIBICHUM, ISl MPUHSITUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1EIbl0 OOecleueHus Oe30MacCHOCTH CBOETO 3J0pPOBbS U 3/I0POBBSA
OKPY’KAIOIIUX JIOJIeH, COOI0O/IEHHSI HOPM TPAaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
MPUPOJIHOM Ccpejie, MOHHUMAaHWE HEOOXOJMMOCTH HCHOJIb30BAHUS JIOCTUKEHUIM
COBPEMEHHOM OMOJIOTUU ISl PAIIMOHAIBHOTO MPUPOJIONOIH30BAHUS;

yMEHHUE peliaTh 3JIeMEHTapHble OMOJIOTMYECKUE 3aJauH, COCTABISTh CXEMbI
MepeHOCa BEIISCTB M SHEPTUHU B IKOCHCTEMaXx (LMY TUTAHHUS);

YMEHHE BBIMONHATh J1a0OpaTOpHBbIE W MpaKTHUYeCKue pabdoThl, COOII0ATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;

YyMEHUE KpPUTHYECKH OIICHUBATh M HWHTEPIPETUPOBATH HH(POpPMAILIHIO
OMOJIOTMYECKOTO COJIEpKaHUsI, BKIIOYAIONIYI0 TICEBIOHAYYHBbIE 3HAHUSA U3
pa3IMYHBIX KCTOYHUKOB (CPEICTBAa MacCOBOH MH(OPMAIIMH, HAYIHO-TTOMY/ISIPHBIC
MaTepuaibl),  pacCMaTpUBAaTh  IJIOOAJBHBIE  DKOJIOTHYCCKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO03/]aBaTh COOCTBEHHBbIC€ NHUCbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ast OMOJIOTUYECKYI0 UH(POPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
MCII0Ib30BaTh MOHSITUMUHBIN ammapat OUOJIOTHU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ Kontpoabnbie | IIpakTnueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Bbu6nuorexa [JOK
! brosorns kak Hayka 2 05 https://m.edsoo.ru/7f41c292
9 K 1 bubmoreka [JOK
MBBIC CHCTEMBL I HX OPramHsatist https://m.edso0.ru/7f41c292
. bubmoreka [JOK
3 XHUMHUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bu6nuorexa [JOK
4 IKH3HEASSTEILHOCTE KICTKH 6 https://m.edso0.ru/7f41c292
5 Pa3zMHoxeHne U HTHANBUAYaIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 NBMEHYUBOCTH 8 15 bubmoreka [JOK
OpraHH3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6nuorexa [JOK
8 Peseparioe Bpems 1 https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 0 4




11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ Konrtpoabnsie | IlpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nuorexa [JOK
! IBOTIOUHOHHAS OHONOTHS 9 ! https://m.edsoo.ru/7f41cc74
9 BO3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 9 05 bu6muoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [JOK
3 Opranu3Mbl 1 OKpYXKarolias cpeia S 1 https://m.edsoo.ru/7f41cc74
bu6nuorexa [JOK
4 Coo00111ecTBa U DKOJIOTUYECKAE CUCTEMBI 9 httos://m.edsoo.ru/7f41cc74
Bbu6nuorexa [JOK
° Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo 4acoB

Bceer KoHTposbHBI
0 e padoThI

IIpakTHYecKH
e padoThI

Jlara
U3Y4YeHH
|

JJIeKTPOHHBIe NN (poBbIe 00pa3oBaTe/IbHbIE
pecypchl

buonorusa B
CUCTEME HayK

Bbu6nuorexa [JOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863e63
2a

MetoabI TO3HAHUS
KUBOU IIPUPOLBL.
IIpakTrueckas
pabora Ne 1
«Hcmonp3oBaHne
Pa3IUYHBIX
METOJIOB IPHU
W3y4YECHUU
OMOJIOTMYECKUX
00BEKTOBY

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e6122

buonornueckue
CHCTEMBI,
MPOLIECCHI U UX
H3y4YCHHE

bubmuoteka I{OK https://m.edsoo.ru/863e6564

XUMUYCSCKHUH
COCTaB KJICTKH.
Bongau
MHHEPAIbHBIE COJIU

bubmuoreka I{OK https://m.edsoo.ru/863e674e

benku. CoctaB u
CTpoeHHE OEIKOB

bubmuoreka I{OK https://m.edsoo.ru/863e6b72




®epMeHTH —
Ouosornyeckue
KaTaJIn3aToPHl.
JlaGopaTopHas
pabora Ne 1
«M3yueHue
KaTaJIMTUYECKOU
aKTUBHOCTH
¢depmenToB (Ha
pUMepe aMuIa3bl
WJIM KaTajasbl)»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e6b72

VYTiIeBOObL
JInou el

bubmuoreka I{OK https://m.eds00.ru/863e6870

HyxnenHnossle
kucaoTsl. ATD

bubmuoreka I{OK https://m.edsoo.ru/863e6d5c

Hctopus u meroasl
W3YYEHUs KJIETKH.
Knerounas teopus

bubmuoreka [{OK https://m.edsoo.ru/863e6e88

10

Kinerka xax
LEJIOCTHAS )KUBasg
cuCTEMA

11

Crpoenue
3YKapUOTUYECKOU
KIIETKHU.
JlaGopaTopHas
pabota Ne 2
«M3yueHue
CTPOEHMS KJIIETOK
pacTeHui,

0.5

Bbu6nuorexa [JOK
https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e716
C




KUBOTHBIX, TPUOOB
u GakTepuii moj
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTpenaparax
U MX OITUCAHHE»

12

OOMeH BelecTB
WA META00IU3M

bubmuoteka I{OK https://m.edsoo.ru/863e766¢

13

doTocuHTeEs.
XeMOCHHTES

bubmuoreka I{OK https://m.edsoo.ru/863e7c98

14

DHepreTu4ecKui
oOMeH

https://m.edsoo.ru/863e7aae

15

Ku3HEeHHBIN UK
KJeTku. [lenenue
KJIeTKH. MuTO3.
JlaGopaTopHas
pabota Ne 3
«Habmonenne
MHTO3a B KJICTKaX
KOHYHKa KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e7dc4

16

Buocunres 6emnka.
Peaknus
MaTPUYHOTO
CHHTE3a

bubmuoteka I{OK https://m.edsoo.ru/863e796e

17

Tpancasauus —
onocuHTE3 OEJIKa

https://m.edso00.ru/863e796e

18

Hexknerounrie

bubmuoreka I{OK https://m.edsoo.ru/863e7540




(bOpMBI KU3HU —
BUPYCBHI

19

®opmsbl
Pa3MHOKEHHUS
OpraHu3MOB

Bbu6nuorexa [JOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meiio3s

bubmuoteka I{OK https://m.edsoo.ru/863e7f4a

21

Oo6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
OntonoTBOpEHKE.
JlaGopaTopHas
pabora Ne 4
«M3yueHue
CTPOCHHS TIOJIOBBIX
KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e81b6

22

NupuBunyansHoE
pas3BUTHE
OpraHu3MoB

bubmuoreka I{OK https://m.edsoo.ru/863e8436

23

I'enetnka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYUBOCTH

bubmuoreka I{OK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacIeI0BaHUs
MPU3HAKOB.
Monorubpuanoe
CKpelLIMBaHNe

bubmuoreka I{OK https://m.edso0.ru/863e8878

25

JurubpuaHoe

bubmuoteka I{OK https://m.edsoo.ru/863e89a4




CKpellMBaHue.
3akoH
HE3aBUCHUMOTO
HacCJICOOBaHUA
MPU3HAKOB

26

CuenieHHoe
HaclleI0BaHUE
MIPU3HAKOB.
JlaGopaTopHas
pabora Ne 5
«M3yueHue
pe3yIbTaToB
MOHOTHOPHUIHOTO U
TUTHOPHUIHOTO
CKpELIUBaHUS Y
npo30¢uis HA
TOTOBBIX
MHUKpOIIpenapaTax»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e8c60

27

I'eneTnka moaa.
Hacnenosanmue
MPU3HAKOB,
CIICTIJICHHBIX C
MOJIOM

bubmuoteka I{OK https://m.edsoo.ru/863e8c60

28

M3MEHUYHUBOCTS.
HenacnencreenHas
H3MCHUYHUBOCTE.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe




MOU(PUKAITUOHHO M
H3MCHUYHMBOCTH,
IMOCTPOEHHUE
BApUALIMOHHOTO
psna u
BapUallMOHHOU
KpUBOW»

29

HacnencrBennas
M3MEHYHUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanu3 myTtanui
y Apo30¢ sl Ha
TOTOBBIX
MHUKpOIIpenapaTax»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e8efe

30

I'eneTnka uenoBeka

bubmuoreka I{OK https://m.edsoo.ru/863e8d78

31

PesepBHBIN ypOK.
O0o061ieHuE 110
TEME
«HacnencTBeHHOCT
b U U3MCHYHBOCTH
OpraHU3MOB»

32

Ceneknusa Kak
HayKa U MpoI1iece

bubmuoteka I{OK https://m.edsoo.ru/863e9214

33

Metonabl u
JIOCTHKCHHS
CCIICKIINH
pacTeHuii u
JKMBOTHBIX

bubmuoteka I{OK https://m.edsoo.ru/863e9214




buorexnonorus

34 KaK oTpacib 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9336
MIPOU3BO/ICTBA
OBIIEE KOJIMYECTBO
YACOB I1O0 34

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Koutpoabnbie | IlpakTuyeckue
n/n Bcero u3yuyeHHs1 | oOpa3oBaTejbHbIe
padoThI padoThI
pecypcsl
1 DBOJIIOIMS U METOJIbI €€ U3ydeHUs 1 bubmorexa [JOK
i A e https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS IpeICTaBICHUN 1 bu6muoreka [IOK
00 BOTIOINH https://m.edso0.ru/863e9570
bu6nuorexa [JOK
M 1
3 FIRPOSBOIIIOTIHA https://m.edsoo.ru/863e9cle
[Momynsmust Kak 3JeMeHTapHas
eIMHUIIA BUJIA U BOJIOIHH.
4 JII;GO ];To HZJI abota ;0 1 1 0.5 bubmmorexa LIOK
patopHai p ) ' https://m.edso0.ru/863e99c6
«CpaBHEHME BUJIOB 110
MOP(}OJIOTHUECKOMY KPUTEPUIO»
5 JIBroky1ue cuitbl (JIeMEHTapHbIC 1 bu6muoreka [IOK
(baKTOPBI) IBOITIOIHH https://m.edsoo.ru/863e9da4
Bbu6nuorexa [JOK
6 E i 0TO 1
CTCCTBCHHbIH OTOOP 1 €O popMEI https://m.eds00.ru/863e9ed0
PesynbTaTel 3BOIOLMK:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. Jlaboparopuas 1 05 bu6muoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
Hanpasnenus u nytu bu6muoreka [IOK
8 1
MaKpO3BOIIOLUN https://m.edsoo.ru/863e9cle




9 HeoOpaTumocTs 3BoMIONINAN

10 HcTopust xKu3HU HA 3eMJIe U METO/IbI
e€ n3ydeHus

1 I'unoTe3bl NPOUCXOKACHUS KU3HU bu6muoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6

12 PazButue xxu3Hu Ha 3emiie IO 3paM U bubmmoreka [JOK
nepuoaam https://m.edso0.ru/863eat6be
OCHOBHBIE ATaIbI HBOJIOLIUU
PaCTUTENILHOTO U )KUBOTHOTO MHUPA.

13 [Tpaktuyeckas padora Ne 1 05 bu6muoreka [IOK
«M3ydyeHne HCKONIaEMBIX OCTAaTKOB https://m.edso0.ru/863ea8bc
pPacTEHU! U KUBOTHBIX B
KOJUIICKITHSIX»

14 CoBpemeHHas cuctema bubnmorexa [JOK
OpraHUYeCcKOro Mupa https://m.edsoo0.ru/863ea48e

bu6nuorexa [JOK

15 DBoonus YejoBeka (aHTPOTIOTeHE3) httos://m.edsoo.ru/863eac2c

16 JIBmxytue cuibl ((pakTopsl) bu6muoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU YBOJIOLIUU
YeJ0BeKa

18 YenoBeueckue pacsl U IPUPOIHBIE bu6muoreka [IOK
ajarTalry 4YeaoBeKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O0001IIEHHE 10

19 TeMe «BO3HUKHOBEHHUE U Pa3BUTHE
KU3HU Ha 3emie»

20 DKOoJIOTHs Kak HayKa

21 Cpenbl 0O0UTaHUS U SKOJIOTHYECKUE bubnmorexa [JOK




(bakxTopsI

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

AbnoTtnueckue GakTopsl.
JlaGopatopnast pabora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

22 ACTCHUH U3 pa3HBIX MECT 0.5 bubmorexa [JOK
P P ' https://m.edso0.ru/863eb10e
oOutanus». JlaboparopHas paboTa
Ne 4. «BnusHue cBera Ha pocT U
pa3BHUTHE YEPEHKOB KOJIeyca»
Bbu6nuorexa [JOK
2 b
3 HOTHYCCKHC (AKTOPLI https://m.eds00.ru/863eb348
DKOJOTHYECKHE XapaKTEPUCTUKH
nomyssiiuu. [IpakTrueckas padota
24 Ne 2 «[Toacuér mIoTHOCTH 0.5
MOTMYJISAIUI pa3HBIX BUIOB
pacreHum»
o5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OUOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKUE CHUCTEMBI bubmuoteka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI.
27 DKOJOTUYECKHE TUPAMU/IBI bubmiorexa LOK
. PAMUBL. https://m.eds00.ru/863eb5fa
CoiictBa 3xocucteM. Cykieccus
28 [IpupoiHbIE 3KOCUCTEMBI
29 AHTpPOTIOT€HHBIE HKOCHUCTEMBI
30 buocdepa — rmodanbhas bu6muoreka [IOK
AKOCHCTEMa 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmorexa [JOK

o6uocdepsl

https://m.edsoo0.ru/863ebd16




32 YenoedecTBO B Onochepe 3eMiu 1
33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubmmoreka [JOK
Yer0BeYeCTBa https://m.edsoo.ru/863ebale
PezepBHblit ypok. O6001IIeHNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. O6mas 6uonorus, 10 kinace/ Cusornasos B.U., Aradonosa 1.B.,
3axapoa E.T., O0miecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODA»;
AxknnonepHoe obmectBo «M3narenbctBo «IIpocBemnienue»

* buonorwus, 10-11 knacesl/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mox
penakuueit Kpukcynona E.A., O011ecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK»

Oo6mas 6nonorust bazossiit yposers 10-11 knacc. K yuebnuky B.U CuBornazosa,

N.b. Aradonosoii, E.T. 3axapoBoii

METOANYECKUE MATEPHUAJIbBI JIAA YYUTEJIA
pabouas TeTpanb k yueOHuky B.M CuBornazosa, U.b. Aradonosoii, E.T.

3axapoBoii . buonorus . O6mas 6uonorus.6a3oBsiii ypoBenb 10-11 kimacc

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.eds00.ru/863e6122






