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HOACHUTEJIBHASA 3AIITMCKA

[Ipu pazpaboTke mOporpaMMbl MO OHOJIOTUU TEOPETUUECKYID OCHOBY [IJISl OMNpENeNICHUS
noAXoA0B K (OPMUPOBAHUIO coOJepkaHUg ydeOHoro mnpeaMera «buoJOTUs» COCTaBUIIM:
koHuentyanbubie mosioxkeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTU IIeJieH, COJepkKaHusi,
pe3yabTaTOB O00yuYeHUs] U TPEOOBAHUM K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00
OoOIIUX MENSIX W TMPUHIMMNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPETHEro
oOmrero oo6pazoBanusi B Poccuiickoit denepaiiuu, a Takke MOJIOKEHUs O crierupuke Ouogoruu, e
3HAYCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 0OECIIEUEHNUN CYIIIECTBOBAHUS YEJIOBEYECKOI0 OOIIECTBA.
CoriacHO Ha3BaHHBIM TOJIOKEHUSIM, OIIPEACIICHBl OCHOBHBIC (PYHKIIUH MPOTPAMMBI TT0 OMOJIOTHHU U
€€ CTpPYyKTypa.

[Iporpamma mo Ouosoruu 1aér MpeicTaBIeHHE O IeNiaX, 00 obuieil cTtpareruu 0oOydeHwUs,
BOCIIUTAHUS U PAa3BUTHS O0YyYAIOIIUXCS CpeIcTBaMU yueOHoro npeamera «buonorusy, onpenenser
o0s3aTeNbHOE MPEIMETHOE COJEpKaHue, €ro CTPYKTYpY, pachpenesieHue Mo pasfiesnaMm U Temaw,
PEKOMEHTYeMYIO MOCJIEA0BATEILHOCTh U3YUCHUST YIEOHOTr0 MaTepuasia ¢ yuéToM MEXIPEIMETHBIX
U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKU 0O0Pa30BaTEIbHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

B nmporpammMe o 6mo0JIOrHMU TakkKe YIYUTHIBAIOTCS TPEOOBAHMS K IJIAHUPYEMBIM JTUYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3ylibTaraM O00y4deHuss B (OPMUPOBAHUU OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHON  JIeATEIbHOCTH/YUEOHBIX JIEUCTBUM  OOydYaloImUXCS IO OCBOCHUIO
coJiep KaHusi OMOJIOTUYECKOTO 00pa30BaHuUs.

B nporpamme mo Oumosormu (10—11 kmaccel, 0a30BBI YpPOBEHb) pealM30BaH IPUHITUII
NPEEeMCTBEHHOCTH B M3y4Y€HUU Ouojoruu, Onarojaps 4YeMy B HEW MpocMaTpuBaeTCs
HAIPaBJICHHOCTh HA pa3BUTHE 3HAHUM, CBSA3AHHBIX C (HOPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI,  LIEHHOCTHBIX  OPUEHTAMI  JUYHOCTH,  HKOJOTMYECKOTO  MBIILICHHUS,
MPEICTaBICHUN O 3I0POBOM 00pa3e >KM3HU U OEPEKHBIM OTHOIICHHEM K OKPY>KaOIIeH MpUpoIHON
cpene. [loaTomy Hapsny ¢ U3ydyeHHEeM OOIIEONOIOTHICCKUX TEOPHH, a TaKKe 3HAaHHH O CTPOCHHUU
KUBBIX CHUCTEM PAa3HOrO0 pPAaHra M CYIIHOCTHM OCHOBHBIX NPOTEKAIOIIMX B HHUX MPOLECCOB B
mporpaMme 1o OWOJOTHUU YJEIeHO BHHMAHHE WCIONB30BAHUIO TIOJYYCHHBIX 3HAHUUA B
MOBCEAHEBHON JKWM3HHM JUIsl pEIICHUS TMNPUKIAAHBIX 3a7a4, B TOM 4HCIE: NPOQUIAKTUKU
HACJICJICTBEHHBIX  3a00JICBAaHUN  YEJIOBEKa,  MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000OCHOBaHMS SKOJOTHYECKU IIeIeCOO0OPa3HOr0 TOBEICHUS B OKPYKAIOUIEH MPUPOTHON cperne,
aHaJau3a BIMSHUSA XO3AMCTBEHHOW JEATEbHOCTA YEJIOBEKAa HAa COCTOSIHHE TMPUPOAHBIX U
HMCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHUE BHUMAHHS K MPUKIAJHON HAMPABICHHOCTH Y4e€OHOTO
npenmera «buonorus» MPOAUKTOBAHO HEOOXOAUMOCTBIO OOECTEYCHHS YCIOBHM ISl PEIICHUS
OJTHOM W3 aKTyaJbHBIX 3aJlad IIKOJIHHOTO OMOJIOTMYECKOr0 OOpa30BaHMS, KOTOpAs MperoiaracT
dbopmupoBaHue y OOYYAOMIMXCA CIIOCOOHOCTH aJanTUPOBAThCS K HM3MEHEHUSM JTUHAMHYHO
Pa3BUBAIOUIETOCS] COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUsl 3aHMMaeT BaxkHoe MecTo. OHa

oOecnieurBaeT (OpMUpPOBAHHE Yy OOYy4YaIOMIMXCS NPEACTaBICHUA O HAy4YHOM KapTUHE MHpa,
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pacmmpsieT ¥ 00001aeT 3HaHUS O XKUBOW MPHUPOJE, €€ OTIMYNTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHW3alid W DBOJIONHUH, CO3MaéT YCJIOBHS JUIA: TO3HAHUS 3aKOHOB >KHBOW TPHUPOIBI,
dbopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe30mMacHOro ooOpasa
KU3HU, YKOJIOTUYECKOTO MBIIIJICHUS, IICHHOCTHOTO OTHOIIEHUS K )KUBOW MIPUPOJIC M YETIOBEKY.

bonpimoe 3HaueHne OMOIOTHS UMEET TAKXKE JJISl PEIICHUS BOCITUTATECIIBHBIX U Pa3BUBAIOIIUX
3a/lad CpeaHero obmiero oOpa3oBaHUs, couuanu3anuu oOydaroumuxcs. M3ydenue Ouonoruu
oOecrieunBaeT yclIoBUS M1 (OPMUPOBAHWMS HWHTEIUICKTYaJdbHBIX, KOMMYHHUKAIMOHHBIX U
WH()OPMAITMOHHBIX HABBIKOB, SCTETUYECKOH KYIbTYPHhI, CIIOCOOCTBYET MHTETPAIIMH OMOJIOTHICCKUX
3HAHMHA C TIPEACTABJICHUSIMH W3 JPYTUX yUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3WUKH, XHUMHH M
reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TpeIHA3HAYCHUH Y4YeOHOro mpeaMera «buomorusy»
COCTaBWJIM OCHOBY JUJIsl ONIPEIEIICHHUS TIOJX0A0B K 0TOOPY M CTPYKTYPHPOBAHHIO €TO COJEPKaHUS,
MPEJICTABIICHHOTO B MporpamMme 1o OWOJIOTHH.

OT16op comepkanus ydeOHoOro mpenmera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMHA KYJITHTYPOCOOOPA3HOTO TOIXOAa, B COOTBETCTBHH C KOTOPHIM OOydYarommuecs IOJKHEI
OCBOWUTH 3HAHWS M YMEHUS, 3HAYUMBbIC JUIS (OPMHpPOBAHUS OOIIEH KYJIBTYpPBI, ONPEACIISIONINC
aJICKBaTHOE TIOBEJICHHWE 4YEJIOBEKAa B OKPYKAWOIIEH TPUPOTHOW cpene, BOCTPEOOBAaHHBIC B
MOBCCTHCBHOM KM3HU M TPAKTUYCCKOHN nesreabHocTH. Oco00e MECTO B ATOW CHUCTEME 3HAHHM
3aHMMAOT 3JIEMEHTBI COJICPIKAHMSI, KOTOPBIC CIYXKAT OCHOBOM I (POPMHUPOBAHUS MPEICTABICHUH
O COBPEMCHHOM €CTeCTBCHHO-HAYYHOW KapTHHE MHUpa M IEHHOCTHBIX OPHUCHTAIUSX JIMYHOCTH,
CHIOCOOCTBYIOMIMX TYMaHU3AIIUU OUOJIOTHYECKOTO 00Pa30BaHUSI.

CTpyKkTypupoBaHHE COJCpXaHHs y4eOHOro Marepuaja B TIporpaMme TI0 OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPHOPUTETHOTO 3HAYCHHWsS 3HAHUN 00 OTIUYHTEIBHBIX OCOOCHHOCTSIX
’KUBOW TIPUPOJIBI, O €€ YPOBHEBOW OpraHU3alliy U IBOJIOIUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoTro npenmMera «bruonorusy BhIIEIEHBI CIIEAYIONIUE COAepKaTeIbHbIC INHUU: «BHoIorus Kak
Hayka. MeToJlbl HaydHOTO TO3HaHUs», «KieTka kak Ouomormyeckast cucrema», «OpraHu3M Kak
Oouonornyeckas cucremay, «CucreMa U MHOr0OOpa3ue OPraHudecKoro MUPay, « IBOTIOLHUS KUBOU
MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenp wm3yuenus: ydeOHOro mnpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHC
00yJaIONIUMHUCS 3HAHUSMHU O CTPYKTYpPHO-(QYHKIIMOHAIBHON OpPraHU3AINH KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHNEe YMEHHI UCTIOTh30BATh 3TU 3HAHUS JIJISl TPAMOTHBIX JCHCTBUI B OTHOIIICHUHN
00BEKTOB KUBOU MPHUPOJIBI U PEIICHUS PA3TUYHBIX )KH3HEHHBIX MTPOOJIEM.

JocTwkenne 1enum u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreuynBaeTCsl PEIICHHEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI 3HAHHK O OMOJIOTHYECKUX TEOPHUSAX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIIyKAaIlUX OCHOBOU 7151 (HOPMHUPOBAHUS MPEICTABICHUI
0 €CTECTBEHHO-HAYYHOW KapTUHE MHUPA, O METOJAaX HAYYHOTO MO3HAHUS, CTPOSHUH, MHOTO00pa3nu
U OCOOCHHOCTSX JKMBBIX CHUCTEM Pa3HOTO YPOBHS OPTraHHW3allU{, BBIIAOMINXCA OTKPBITHSIX U
COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHUEe y OOYYAIOIMHUXCSA TMO3HABATEIBHBIX, HHTEIJICKTYATbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B TMPOIIECCE aHajan3a JAHHBIX O MYTAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TIISAJIOB,
U7eH ¥ TIOX0/I0B K U3YYCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aINH;
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CTaHOBJICHHE Y OOyJaromuxcsi o0IIel KyIbTyphl, (PYHKIIMOHATEHON TPAaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATHh W OLICHHUBATH SIBJICHHUS OKPYXKAIOIIETO MHUpA JKMBOW MPHUPOILI HA OCHOBAHHUH
3HAHWHA U OTBITA, TTOJIYYCHHBIX TIPU U3yYECHUN OMOJIOTHH;

dbopmupoBaHue y 00y4aromuxcs YMEHUN UIUTIOCTPUPOBATh 3HAUCHUE OMOJIOTHYECKUX 3HAHUM
B TIPAKTUYCCKOHN NEATETLHOCTH YEIOBEKA, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUU U
arpoOMOTEXHOJIOTU;

BOCITUTAaHUE YOECKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIOBEKOM JKHBOW IPHPOJIHI,
HEOOXOTMMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOJIOICHUS ATUYECKUX HOPM IIPHU MPOBEACHUU
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHME IICHHOCTH OHWOJOTWYECKUX 3HAHWUW I TIOBBINICHHUS YPOBHS AKOJOTHYECKOMN
KYJbTYpPBI, I POPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NPUMCHCHUEC TPHOOPETEHHBIX 3HAHWMM W YMEHUW B TOBCEAHCBHON MXW3HU JJI OICHKH
MOCJIEICTBUNA CBOEHM JAESATENIbHOCTH 10 OTHOIICHHWIO K OKpYyXaroleh cpeae, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHUE U COOIO/ICHNE Mep MTPOPUITaKTUKHU 3a00I€BaHH.

B cucreme cpennero obuiero o6pazoBanusi «buonorus», uzyyaemas Ha 0a30BOM YPOBHE,
SBJIICTCS 00S3aTENbHBIM YUYEOHBIM IPEIMETOM, BXOISAIIMM B COCTaB MPEIAMETHOW 00J1acTH
«EcTecTBeHHO-HayUHbIE TIPEIMETHI.

Jlnst u3yuenus Ouosiornu Ha 6a30BOM YpOBHE CpeAHero oOmiero oopa3oBaHusi OTBOAUTCS 68
gacoB: B 10 kiacce — 34 yaca (1 gac B Hegenmo), B 11 kitacce — 34 gaca (1 yac B Hezielno).



COIAEPXAHUE OBYUYEHUA
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 (GOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon nu ®@. Kpuk.

Tabmuiel u cxeMbl: «MeTObI TO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

JXusbie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OnochepHBIA.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHbIEC BEILIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl OCNKOBOW MOJEKyNbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YEeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITUN OEIKOB.



®epmeHTl — Ouosiormyeckue kartanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHbl.
Otnuuust pepMEHTOB OT HEOPTraHUUECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmay, TJIUKOTEH,
1eJuI0I103a). buonornvyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouasl. [HaAPOPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KuchnoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u dpynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas teopus — npumMep B3aUMOJIEHCTBHS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak menoctHass >xuBasi cuctema. OOmMe TPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynbl JJHK kak renermdeckuil ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYMS PACTUTENBHOUN, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOM[Ibl KIETKU: MHUTOXOHAPHH, IIJIACTUIBI.
[Ipoucxoxaenne MHUTOXOHAPHN | TutacTun. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsropubiii eHTp kiaeTku. CTpoeHHe sapa: siaepHas 000JI0YKa,
KapuoIljla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammbel:  «PacnpeneneHue XMMHUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHre MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykmneunnossie kuciaotel. JIHK», «CTpoenne moaekysbl
AT®Dy», «CtpoeHne 3yKapUOTUYECKON KIETKH», «CTPOEHHE KUBOTHOU KIIETKH,
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«CTpoeHHEe pacTUTENBHON KIETKN», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MMKPOCKOIN, OOOpYyIOBaHUE MJId MPOBEICHHS
HaOJIIOJICHUM, W3MEpPEeHHM, SKCIEPUMEHTOB, MUKpOIpenapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOCHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKONIOM Ha TOTOBBIX MHUKpOIpernapaTtax U Hx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIN3M. ACCUMUIIALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIIUSL (QHEPTreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Posib ¢pepmMeHTOB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KJICTKE.

®dotocunte3. CeroBas u TemHoOBas (Ga3el (GoTocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusiaue ycnoBuit cpeabl Ha (GOTOCHHTE3 M CIOCOOBI MOBBIIICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XeMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuerieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYeCKOro OOMeHa.
['mukonus. bpoxkenue m ero Buabl. KHCIOpOIHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBanue. O} heKTUBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTmdeckoil mHMOpManuu B KIETKE. | €HETUYECKUM KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHUS M KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedummra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpunius, peBepraza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00J1€BaHMUIA.
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JdeMoHcTpanum:

IToptpetsl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xnopomiact», «Potocunresy, «Ctpoenue J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, « 'eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3zHeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monaenu-anmumkauuun «Yasoenue IHK u tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHue KIEeTKU», Mojielb cTpykTyphl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipoueccol, mpotekatomue B uHTepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunmonaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJIBI.
[{uTosIOrMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinerkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubesb KISTKH — aromnTo3.

dopMBbI pa3MHOKEHHST OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3sMHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUe. VcKyccTBeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €ro 3HaA4€HUE I CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTIINYUS OT O€CIIOI0TO.

Meito3. Cragum Meiio3a. IIpoiiecchl, mpoucxoasiiyMe Ha CTaaAusx Meio3sa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrnepMaro30u], SUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHHUs SHIEKIETOK M crepMaTo3ouoB. OIio10TBOpEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOTeHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). JTambl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButme pacreHmii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.



JdemoHcTpanum:

Tabmuupl u cxembl: «@POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKECHHE
pactenuit», «Jlenenue kinetku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Menos», «IIpsmoe n HenpsAMoe pa3BUTHE», «l amMeToreHes3 y MICKONMUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTECHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIPENApaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIEro», «SIHIeKneTka Miaekonuraroniero», «Kapuoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJeJb-alnuiukanus «JlelieHue KIeTKW», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

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

JlaGoparopHasi pa6ora Ne 4. «lM3yueHue CTPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaumn reHeTuku. Micropust pa3BuTHs T€HETUKH. Posb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajg pocCHMUCKHX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbsl TeHETHKU (TUOPHUIO0IOTHUYECKUH,
UUTOTC€HETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokosneHus. IlpaBuino AOMUHUpOBaHUA. 3aKOH paACLICIJICHHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHMS
npu3HakoB.  lluToreHernueckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICNIEHUsI TEHOTHUIa 0COOU.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJIEeJOBaHUIO TeHOB. Hapyiienue cuensieHnus reHoB B pe3ysibpTaTe
KPOCCHHIOBEpA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enernka mosra. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporaMeTHsle opraHus3mbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BBl ”3MEHUMBOCTH: HEHACIIEACTBEHHA U HACJIEICTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAITUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIi psifi 1 BapualmoOHHas KpuBasl.

9



Hopma peakunu npusnaka. KonuuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakuuu. CBolicTBa MOAU(DUKAIITMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIUYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHAas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOLECC — OCHOBA KOMOMHATHBHOMU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHEBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4MHBI MyTanuidi. MyTtareHHubie (hakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HacaeACTBEeHHOW n3MeHunBocty H. . BaBunosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METONbl T€HETHUKHU
YeJIOBEKa: FeHEAIOTNYEeCKU, OIM3HEIIOBEINA, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemeHHoe ONpeAeICHUE FeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJE C MOMOIIbIO
[MI1P-ananu3a. HacnenacTBeHHble 3a00jeBaHUsI 4YEJIOBEKa: TEHHBIE O00JIE3HU,
00JIe3HU C HACIEJCTBCHHOM MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYECHUS TCHETUICCKUX
Oose3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTUPOBAHME. 3HAUYCHHUE MEIUIIMHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHYECKUX 3a00JI€BaHI YeJI0OBEKa.

JdeMoHcTpanum:

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

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBaHUE W €ro
IUTOTEHETUYECKAas] OCHOBa», «3aKOH paCUICIUIEHU MU €ro IMTOr€HETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUITHOTO CKpELIUBAHUS, «Meiio3y,
«B3anMoencTBUE alICNIbHBIX TE€HOB», «l €HeTMYecKkne KapThl PaCTCHUM,
KUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbsl YemoBeka U JKUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MonudukannonHas W3MeHUYUBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarlmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmIIMKamuu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HemonHnoe momuHUpoBaHue», «Jurmbpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlabopaTopHble M NpakTH4YecKHe PadoThI:

JlabopatopHast pa6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydueHnue MoauUKAIIMOHHONW HW3MEHYHUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO PSifla U BAPUALIMOHHON KPUBOW.
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Jlabopartopnast pabotra No 7. «AHanu3 MyTauuid y Apo30Quiabl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Ipaktuueckass pabora No 2. «CocrtaBieHue ¥ aHaAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IpOLECC. 3apOKIACHHUE CEJIEKLINHA U JOMECTUKALUS.
VYuenne H. W. BaBwioBa 0 MEHTpaxX MOPOUCXOKACHUS UM MHOr0oOpasus
KYJbTYPHBIX pacTeHHil. LIEeHTphl MPOUCXOXKAECHUA OOMAIIHUX XUBOTHBIX. CoprT,
MOpoJa, MTAMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CENIEKIMU PACTEHUM W >KUBOTHBIX. OIlleHKa JKCcTephepa. BIuM3KOpoACTBEHHOE
ckpemBanue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHUE YUCTHIX JIMHUM.
I'eTeposuc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otnanénnas rulOpuausauus u €€ ycnexu. VCKycCTBEHHbIH MyTareHe3 M
MOJYYEHUE TOIMUIUIONAOB. JIOCTHKEHHMS CEJNEKIMA PACTEHHWM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buoTtexHonorusi kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUA. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHneix opranu3moB. KieTtouHas
uHxeHepus. Knetounbele KyJbTypbl. MUKpPOKIIOHATBHOE PA3MHOKEHUE PACTCHUM.
KinonupoBaHne BBICOKONIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuier u cxembl: kapra «lleHTpB MPOUCXOXKIEHUS U MHOTOOOpasus
KyJIbTYPHBIX pacTeHuin», «Iloposbl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuit», «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MBanoBay,
«Ilomumnongusi», «OOBEeKTH OMOTEXHONOTHH», «KIileTouHbIe KyIbTyphl W
KJIOHUpOBaHUe», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH TUIOOB U KOPHETIJIIOI0B AUKUX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHmil, repoapuiit «CeabCKOX03IHCTBCHHBIC PACTCHHS .

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Okckypcuss «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CENEKIMU PACcTEeHUU U
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHH YO bepmy,
COPTOUCIIBITATEIIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO34MCTBO, JAa0OpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».
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11 KJIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipennochiniku BO3HUKHOBEHUS JBOJIOIMOHHOW TEOPUHU. DBOJIOLIMOHHAA
Teopusi U €€ MecTo B Ouosoruu. BiusHHE 3BOJIOLHMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 3BodoUMH. [laneoHTONOrMYECKHE: MOCIEA0BATENBHOCTD
MOSIBJICHUS] BUJOB B MaJ€OHTOJOTMYECKON JIETONHCH, TMEPEXOJHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH v Gpiaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUYUs SMOPHUOHOB pa3HBIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBuHU3MA. JIBMKYIIME CHJIBI DBOJIIOIMK BUJOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTFPAaHUUYEHHOCTU PECYPCOB, HEONPEIEIEHHAS] M3MEHYUBOCTb,
60prba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTI) n €€ 0OCHOBHBIE MOJIOXKEHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyiue cuiabl ((hakTOpbl) SBOJNIONUU BUIOB B MpHUpoAe. MyTalmOHHBIH
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeud
reHoB. M30s1us U1 MUrpamnusi.

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

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUU. [IpuMepsr
IpUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMoph 036l U UIHO-aJaNTaIlHH.

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

MakpoosBomonusi. DopMbl  IBOMONHM:  (puieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IponcxoxaeHne OT HeClenUaIu3upOBaHHbIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paaualysl.

JdeMoHCcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mromep, A. H. CeBep1ios.

Tabnuter 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHUPaA Ha 3eMJie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cymiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasmue COpTOB pacTCHUI»,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas
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U3MEHYUBOCTE», «ApomMopdo3b», «Waumoamantanum», «OOmas aereHepanusy,
«/IBmkymue cunbel sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«['eorpadpuyeckoe BUI000pa3zoBaHuE», « IKOJOTHYECKOE BUI000PA30BAHUE.

O6GopynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMH THIAMU OKPAaCKH,
Ha0oOp IJIOJIOB U CEeMsH, KoJuieKius «[IpuMepsl 3alUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HAMpPaBJICHUS ASBOJIONHMNY», 00bEMHAs MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «DOpMbl COXPaHHOCTH
UCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BIaxHble npenapaTel «Pa3sButne Hacexkomoro», «PazButue
JSATYIIKWY», MUKporpenapaT «Jpozodunay (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tella).

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTUIECKOMY
KPUTEPUION.

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

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOKICHUU KU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIMS. AOUOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHbIe STamnbl
ouonorndeckoit sBoronuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBbIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nporepo3olickass 3pbl. [lameosoiickas 3pa u €€ TMepuoabl: KeMOPUHCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

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

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KJIMMaTa M TeOJIOTMYECKHX IMpoieccoB. OCHOBHbBIE 3TaIlbl
ABOJIOLMM PACTUTEIBHOTO M KHMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUW U
XKUBOTHBIX. [l0siBIIEHME, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJoluu. OCHOBHbIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YelIOBeKa. AHTPOIOJIOTUs Kak Hayka. Pa3Butue nmpeacTaBieHud o
MMPOUCXOXKIAECHUH 4YeJOBeKa. Mertonbl u3ydeHus anTpomnoreHeza. CxoacTBa u
pa3nu4Ms YEJI0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE TTOJIOKEHUE YEIIOBEKA.
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JBuwxymume  cuwibl  ((pakTopbl)  AHTPOIOIEeHE3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIA 0TOOp. OOmecTBeHHBbId 00pa3 KHU3HHU,
M3rOTOBIIEHUE OPYAUI TPYAa, MBIIIIEHUE, PEYb.

OCHOBHBIE CTaJUU M BETBU SBOJIIOLMU YEJIOBEKA: aBCTPATONUTEKH, YeaoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKul, YermoBek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTaTKOB, BpPEMsl CYILECTBOBaHHUA, 00JACThb
pacnpocTpaHeHusi, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIUs.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpaliougHass  (PKBaTopuajibHas),  MOHTOJOMJHAS
(a3maTcko-amepukaHckas).  YepTbl ~ MPUCHOCOONEHHOCTH  MpEJCTaBUTENECH
YeJIOBEYECKUX pac K YCJIOBMSIM CYHIECTBOBaHHUA. EAMHCTBO yenoBeuecKux pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmunpel u cxembl: «Bo3nukHoBeHne CoNHEYHOUM cUCTeMBbI», «Pa3Burtne
opranudeckoro wMupay», «PacturenpHas kieTka», <«OKuMBOTHasg  KJeTKay,
«IIpokapuornueckas kinerka», «CoBpeMEeHHasi CHCTEMa OpPTraHWYECKOTO MHPay,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHUS YeJIOBEKa W UeJIO0BEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHX HAXOIOK  MPEAKOB
COBPEMEHHOI'0 4eNloBeKay», «/[peBHeilmne moan», «peBHue mroam», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKkre paco».

O6opynoBanue:  mymskun  «lIpoucxoxaeHue  4demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pa)KEeHUsI KaMEHHBIX OpPYAHM MEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTEPHI,
pyouna, ckpebna), TreoxpoHoOJoruyeckas TaOmuIa, KOJUICKIUsa «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

[IpakTueckast padora Ne 1. «M3ydeHrne MCKOMAeMbIX OCTATKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSIX).

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

Tema 3. Opranu3mbl U OKpPYKAKOIIAs cpeaa.

DKOJIOrusl KaKk HayKa. 3aJjaui U pa3ieibl SIKOJIOTuU. MeToIbl SKOJIOTHYECKUX
HCCJIE0BAHUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornueckne ¢akrtopel. Krnaccudukarmums dSKoJorudeckux (HaxTopoB:
abuoTtuyeckue, OMOTHYECKHME M aHTPOINOreHHbIE. JlefcTBHE 3KOJIOTMYECKH X
(aKTOpOB HAa OPraHU3MBL.
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Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DPOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMsI.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYpEHIUS, XUIIIHUYECTBO, CUMOMO3 U ero gopmel. [lapazutusm, xoomnepanus,
MyTyajJu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HEeUTpannu3M. 3HayeHue OWOTHYECKUX B3aUMOJEHCTBUM Uil CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOUIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU TNomyiasuud. (OCHOBHBIE IOKa3aTeH
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranuzMoBy», «®Portonepuonuzm», «llomymsnuu», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHPY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdomorudyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HbIX MECT OOUTAHUS».

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJeycay.

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

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBI.

Coo0bmiecTBO opranu3MoB — OwuoreHo3. CTpyKTypbl OHMOIIEHO3a: BHI0Bas,
IpPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-momuHaHTBl. CBS3M B
OHoIIEHO3E.

DKoJIOTHYECKHEe CHUCTeMBbl (dKocHucTeMbl). IloHsTHE 00 »dKOCcHCTeME U
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTbI 3KOCHCTEMBI: IPOJYIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK PHEPTUU B SKOCHCTEME.
Tpoduueckue (muiieBble) YpPOBHHM OHKOCHCTeMbl. [luineBble 1emu H CETH.
OcCHOBHbIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, HPOAYKLHUSA. DKOJOTHYECKHE
NUPAMUJBL:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. CBOHCTBAa 3SKOCUCTEM:
YCTOWYUBOCTB, CAMOPETyYJIsilius, pa3BuThe. CyKueccus.

[IpupoaHble PKOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOIO JIECa.

AHTpPOTIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031CTBEHHOE 3HAUEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznoo6pasue kak (akTop ycTOMYMBOCTH dKocucTteM. CoxpaHEeHHE
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3eMiie.
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Vuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYyKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHocTH OuHoOcdepsl Kak
ro0anbHON 3KOCUCTEMBI. J[MHaMuU4yeckoe paBHOBecMe€ W oOOpaTHas CBSI3b B
o6uocdepe.

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

YenoseuecTBO B Onochepe 3emiin. AHTPOTNIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue MPUPOBI u YeJI0BEUYECTBA. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa yCTOWMUMBOCTH Ouocdepsl. OCHOBA palMOHATBHOTO
yOpaBiCHUsT TNPUPOAHBIMU pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

Iloptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoHOrOo  Jjeca», «buonenos Bomoéma», «Arponeno3», «lIpumepHbie
AQHTPOITIOTEHHBIE  BO3JCUCTBUS HA MPHUPOAY», «BaxHellne HCTOYHUKH
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeiIas cocTaBistonias
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBsiii 3¢ dexT», «DakTopsl
paIuoaKTUBHOTO 3arpsi3sHeHUs Ouocdepsr», «OOmas cTpykrypa Ouochepsi»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6GopynoBaHue: MoJeb-anmmInKanus «Tunuunaeie OMOILIEHO3BI», TepOapuid
«PacturtenpHbple COOOIIECTBAY, KOUIEKIIUU «bHuolieHo3y, «BpeauTenu BakKHEHTUX
CEIbCKOXO3IMCTBEHHBIX KYJIBbTYp», TepOapuu M KOJJICKIIUU PACTCeHUH W
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM SKOJOTHYECKHMM TpYIIIaM OJHOTO BHA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxKeHUss OXpaHSAEMbIX BHUIOB
pPacTeHUM U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOECH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€UHCTBE YYeOHOM U BOCIHUTATECIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpolieccaM CaMOITO3HAHMS, CAMOBOCIHMTAHHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepannu, OTpupoae U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHUN, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHHUS:
c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUS] K MHEHHUIO OIIMOHEHTOB MpH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHS K CBOEMY Hapoay, UYBCTBA OTBETCTBEHHOCTH IEpE.
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQJKEHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBuUiI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE 1EHHOCTU TPABUJ HMHIAUBUIAYAJbHOTO U  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelIeHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
3KocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO DKOJIOTHYCCKOTO MBIITUICHHSI, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATCIIBCKOW KYJBTYphl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpeJICTaBlIeHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YeIOBEKa U
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh  PECypCHblEe  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHMA B LEIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHUsl, SIBJIIEHUE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKIHMOHABHON
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOrPaMMBbI CpPEAHETO OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWU 3HAHUW TPUEMBI JOTHYECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh eI JeATEeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
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TaKkKe  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITEIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICIOBATEIBCKOW U MMPOCKTHOM JCATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAIMHM, NPEOOPa30BaHUI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3ajlayd B 00pa30BaTEILHOM
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH POOJIEMBI U 33J1a4H, JTOMYCKAIONHE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH
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UH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B Ka4yeCTBE CpeACTBA mpu padore cC
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pAacllO3HaBaHWsS W 3allMThl  WH(OpMaIuw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOl TeMbl (YMEHHE 3a/JaBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(DJIUKTHBIX CHUTYyaIlUi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI U perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,
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NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMHU PeryJISTUBHBIMU AeiCTBUSIMH:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M IMOCTYIKAX MO OTHOLICHUWIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJISITh IUJIaH  pEIIeHUs TpoOsieMbl ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;
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IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTaTthl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIlUsSX, a TaKKe€ B pPEaJIbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJU OUOJIOTUU B CHCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH YE€JIOBEKA JJIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeACHUE (PENPOYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTA,  BBIJBM)KCHHME  THUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX
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pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKUA BHPYCOB, KIECTOK MPOKAPHUOT U
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO pPa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecneyeHHs O€30MacHOCTH CBOErO 370pOBbS U 30POBBS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TCHETHYCCKUE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYAOBaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ATUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS y4ueOHOro mpeameta «buomnorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJIC POCCHUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TEHOPOH, FBOIIOLHUS, ABUKYIINE CUJbI ((haKTOpPbI) IBOJIOLUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,
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DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHs DBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJIOTHU: HAOIIOICHUE U
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIECICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecriedeHusi O€30MacHOCTH CBOETO 3J0POBBS W 3II0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIE OMOJOTUYECKHUE 3a/1a4l, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.

27



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4
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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

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOTUS 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero U3ydeHus o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHne pa3TuIHBIX 1 0.5 bubmorexa TOK
p ' 13.09.2023 | https://m.edsoo.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, NPOLECCHI 1 bubmuorexka [JOK
1 UX U3YYCHHUE 20.09.2023 | https://m.eds00.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaJIbHBIE COJIA 27.09.2023 | https://m.edso0o.ru/863e674e
bubnuoreka [JOK
5 b .C o 1
SATIH, LOCTAR 1 GTPOCHILS DOIKOB 04.10.2023 | https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIuTUYECKON aKTUBHOCTH ' 11.10.2023 | https://m.edso0.ru/863e6b72

(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
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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

bubmuoreka [JOK

! YraeBozEL. Jimr 18.10.2023 | https://m.eds00.ru/863e6870
bubmmoreka [{OK
8 Hywientossle kucioTs!. AT® 25.10.2023 | https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl M3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus 08.11.2023 | https://m.edsoo.ru/863e6e88
10 Knerka kak 1iemocTHas KkuBas
cucrema 15.11.2023
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 22.11.2023
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOIIpEiapaTax u ux
OTTHCAHHC
bu6mmoreka [IOK
12 OOMeH BEILECTB KT META00MH3M 29.11.2023 | https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires 06.12.2023 | https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0omen 13.12.2023 | https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KISTKU. [{enenue
KJIeTKH. MuTto3. JlaboparopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 bubnnorexa [IOK
20.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres O6enka. Peakims bu6mmoreka [JOK
MaTpUYHOTO CHUHTE3a 27.12.2023 | https://m.edso00.ru/863e796e
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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

bubmuoreka [JOK

17 T —
pancasLus — OnocuuTes bera 10.01.2024 | https://m.edsoo.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuorexa [JOK
BUPYCHI 17.01.2024 | https://m.eds00.ru/863e7540
bubmmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB 24.01.2024 https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
bubmmoreka [{OK
2 Meii
0 eHos 31.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHHeE.
21 JlabopaTtopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydenue cTpoeHUs MOJIOBBIX ' 07.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB 14.02.2024 | https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o bubnuoreka [JOK
HACJIEICTBEHHOCTH U N3MEHUYUBOCTHA 21.02.2024 | https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BAHUS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A 28.02.2024 | https://m.eds00.ru/863e8878
CKpeIllBaHHE
0 .3
| Comoe e S
A 06.03.2024 | https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleZJOBaHHE
26 npusHakoB. JlabopaTtopHas pabora 0.5 bubmmorexa [JOK
P ' patopet p ' 13.03.2024 | https://m.edsoo.ru/863e8c60

Ne 5 «M3yuenue pe3yapTaToB
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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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
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MOHOTHOPUHOTO U AUTHOPHIHOTO
CKpEUIMBaHUA y JPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpENapaTax»

97 I'enetuka nosa. HacinenoBanue 1 bubmmoreka [{OK
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM 20.03.2024 | https://m.eds00.ru/863e8c60
M3menunBocth. HeHacnencrBeHHas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuoreka [JOK
MOIM(UKAITMOHHON N3MEHUNBOCTH, 03.04.2024 | https://m.edsoo.ru/863e8efe
MTOCTPOCHHUE BAPUAIIIOHHOTO Psiia |
BAPUALIMOHHON KPUBO»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHanmm3 MyTanui y Apo30Quiisl Ha 10.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»

bu6mmoreka [IOK

30 Petieritka wesosexa L 17.04.2024 | https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHUE IO

31 teMme «HacnencTBeHHOCTh U 1 94.04.2024
M3MEHYUBOCTh OPraHU3MOBY

32 Cenekuus Kak HayKa M IIpoLecc 1 bubmmorexa [IOK

01.05.2024 | https://m.edsoo.ru/863e9214

33 MeToasl U TOCTHKEHUS CEISKIINU 1 bubnuoreka [JOK
pacTeHUN U KUBOTHBIX 08.05.2024 | https://m.eds00.ru/863e9214

34 buoTtexHonorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BO/ICTBA 15.05.2024 | https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubnmorexa LOK
06.09.2023 | https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUuR 1 bubnuorexa [JOK
00 PBOJTFOIINH 13.09.2023 | https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Miripoososrotus . 20.09.2023 https://m.edsogru/863e901e
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
27.09.2023 | https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyimue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH 04.10.2023 | https://m.edso0.ru/863e9da4
. bu6mmoreka [JOK
0 Ectectaentibiii 0t60p 1 ero popust L 11.10.2023 | https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHuI000pazoBanue. JlabopatopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue 18.10.2023 | https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuoreka [IOK
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MaKpO3BOJIIOLUN 25.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOTIONNAN 08.11.2023
10 Ucropus sxu3nu Ha 3emiie 1 METObI
e€ u3ydeHus 15.11.2023
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emie 22.11.2023 | https://m.edsoo.ru/863ea5a6
12 PazButuHe xxu3HM Ha 3emiie 1o 3pam bubnuorexa [JOK
U TIepHoJIaM 29.11.2023 | https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbI YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydenne HCKOmaeMbIX OCTATKOB 06.12.2023 | https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OpPraHUYECKOTO MUpa 13.12.2023 | https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa bubmuorexka [JOK
(anTpomoreHes) 20.12.2023 | https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuoreka [JOK
aHTPOTIOreHEe3a 27.12.2023 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa 10.01.2024
18 Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
aJarTayy JYeJI0oBeKa 17.01.2024 | https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE 94.01.2024

JKM3HU Ha 3eMie»
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20

DKoJorus Kak HayKa

31.01.2024
21 Cpenbl 0OUTaHUS U SKOJIOTHYECKUE bubnuorexa [JOK
(baxTopsl 07.02.2024 | https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
22 ACTCHHI U3 PA3HBIX MECT 0.5 bubmorexa HOK
p P ' 14.02.2024 | https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopHas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK
23 b
HOTHHECKHE (aKTOpSI 21.02.2024 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «HOHSqu IUIOTHOCTH 0.5 98.02.2024
MOMYJISILIUIM pa3HbIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 06.03.2024 | https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(ax0CHCTEMBI) 13.03.2024 | https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTENN HIKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI bubmorexa HOK
N PaMHBL. 20.03.2024 | https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. CyKieccus
28 [IpupoaHbIe 3KOCUCTEMBI 03.04.2024
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
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10.04.2024

30 buocdepa — rinodanbHas 1 bubmuorexa [IOK
9KOCHCTEMA 3eMITH 17.04.2024 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsr 24.04.2024 | https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1 01.05.2024

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeloBeYCCTBA 08.05.2024 | https://m.edsoo.ru/863ebale
PesepBubIit ypok. O6001IEHNE TEMBI

34 «Coo01IecTBa U IKOJIOTHISCKUE 1 15.05.2024
CUCTEMBD»

OBIIEE KOJJMYECTBO YACOB I1O 34 0 55

I[TPOTPAMME
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38



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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