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INOACHUTEJIbBHAS 3AIINCKA

IIpu pa3paboTke mporpamMmsl M0 OMOJOTUM TEOPETHUYECKYIO OCHOBY AJISI ONPENENICHUS MOAXOJ0B K
(opMHpPOBaHUIO COAEPIKAaHUS YyUeOHOTO mpeamera «bHoorusy) COCTaBHIN: KOHIETITYaJbHBIC MOJOKCHHS
dI'OC COO o B3auMOOOYCIIOBICHHOCTH IICJICH, COJEpIKaHUs, PE3yIbTaTOB OOydYeHHS M TPeOOBaHHMM K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00 OOIMX MEeNnsX M MPHHLIUIAX, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeaHero ooduiero obpazoBaHus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHU O crnenuduke Ouonoruu, e€ 3HAYEHUH B MO3HAHWU JKUBOM MPUPOABI U OOECIeYeHUH
CYIIECTBOBaHUA yelloBeueckoro obuiectBa. COrjiacHO Ha3BaHHBIM IOJIOKEHMSIM, ONPEAETICHbl OCHOBHBIE
(GyHKINU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[Tporpamma 1o Ouosoruu JAa€T MpeAcTaBI€HUE O Lendx, o0 obueil crparerun oOyudeHwus,
BOCIIMTaHMSI M pa3BUTHUA OOYyYaroIIMXCS CpeacTBaMu yuyeOHoro mnpenmera «buosorus», omnpenenser
00s13aTeNIbHOE NPEIMETHOE COJEpXKaHHUEe, €ro CTPYKTYpY, paclpeieieHue 0 paszjieaM H TeMmawm,
PEKOMEHIYEMYIO II0CJIEIOBATEIbHOCTh M3y4EHHUs] y4EeOHOro Martepuaia C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH 00pa30BaTEeNBLHOIO mporecca, BO3PACTHBIX
ocoOeHHOCTeH 00yUJaroIINXCs.

B nporpamMme 1o OHOJOrMM TaK)Ke YYHUTBIBAIOTCA TPEOOBaHMs K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM UM IPEIMETHBIM pe3yjbTaTaM 00y4eHHUs B (POPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
[IO3HABATEIbHOM  J1eATENIbHOCTH/Yy4eOHbIX  JEHCTBMM  OOydaroUIMXCS IO OCBOCHHMIO  COZAEp)KaHUs
OMOJIOTHYECKOTO 00pa30BAHUSI.

B mporpamme mo Owomormum (10—11 xkmaccel, 0a30BBIi  YpPOBEHB) pEaTU30BaH IPUHIIUII
IIPEEMCTBEHHOCTH B M3Y4YEHMM OHMOJIOruH, Onarojapst yeMy B HEll MpOCMATPUBAETCsl HAIPaBICHHOCTh Ha
pa3BUTHE 3HAHUM, CBSA3aHHBIX C (POPMHPOBAHUEM ECTECTBEHHO-HAYYHOI'O MMPOBO33PEHMsI, IIEHHOCTHBIX
OpUEHTAlMM JIMYHOCTH, SKOJOIMYECKOIO MBIIUIEHUS, INPEACTAaBIEHUN O 30pOBOM 00pa3e >KU3HU U
Oepe’KHbIM OTHOLIEHMEM K OKpyXKarolled mnpupoaHoit cpene. [losromy Hapsny ¢ uU3ydyeHHEM
00IIEONOIOTUYECKUX TEOPUH, a TaKXKe 3HAHWH O CTPOEHUM JKUBBIX CHCTEM Pa3HOI'O PaHTa W CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIIUX B HUX MIPOLECCOB B IPOrpaMMe 110 OUOJIOTUH Y/I€TI€HO BHUMAHUE HCII0JIb30BaHHIO
[IOJIYyUEHHBIX 3HAHUH B TOBCEJHEBHOM >KU3HU JJIs pELIEHUS MNPUKIAAHBIX 3a/1ad, B TOM YMHCIE:
npoGUIAKTUKNA HACIEeICTBEHHbIX 3a00J€BaHUN YEIOBEKa, MEJUKO-TeHETHYECKOI0 KOHCYJIbTHPOBAHUS,
000OCHOBaHHUS HKOJIOTMUECKU I€IeCO00pa3HOro IMOBEACHUSI B OKpYXKAIOLIEH NpUPOJHOW cpele, aHaau3a
BIIUSIHUS XO3SIICTBEHHOM JIEATENBHOCTH YEJIOBEKA HA COCTOSIHUE IPUPOJHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenne BHUMaHUS K MPUKIAIHON HaNpaBICHHOCTH ydyeOHoro mnpeamera «buojorus» MmpoauKTOBaHO
HEOO0XO/JUMOCTBIO O0€CleUYeHUsI YCIOBMH ISl pELIeHHs OJHOM W3 aKTYaJbHBIX 3a/ad IIKOJBbHOTO
OMOJIOTMYECKOT0 00pa3oBaHUsA, KOTOpasi mpenamnosiaraeT (GOpMHUpPOBAHUE Y OOYYArOUIUXCS CIOCOOHOCTH
alanTHPOBATHCS K U3MEHEHUSAM IMHAMHYHO PAa3BHBAOLIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpefHero obiiero oOpa3oBaHusl 3aHUMaeT BaxkHOoe MecTo. OHa olOecrieunBaeT
¢dopmupoBaHHEe y OOydaroImuXcs IMPeICTaBICHUM O HaydHON KapTUHE MHpa, pacliupseT u 00o00Iaer
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTEIBHBIX IIPU3HAKAX — YPOBHEBOW OPraHU3aLMK U DBOJIIOLIUH, CO3HAET
yCIOBUS JUISL: TIO3HAHUS 3aKOHOB JKMBOM Mpuponbl, (GopMHUpoBaHUS (YHKIMOHAIBHOW TI'PaMOTHOCTH,
HaBBIKOB 3/I0pOBOT0 U 0e30macHOro oopasa *HU3HHU, SKOJIOTMUECKOT0 MBIIUIEHHUS, [IEHHOCTHOT'O OTHOLICHUS
K JKUBOH NIPUPOJE U YEIIOBEKY.

bonbiioe 3HaueHne OMONOTHsS UMEET TaKkKe JUIsl pelIeHHs] BOCIUTATENbHBIX U Pa3BUBAIOLINX 3a]a4
cpeaHero oomiero obOpa3oBaHMs, couuanu3auuu oOyuaromuxcs. M3ydeHue Ouonoruum oOecrieynBaeT
ycnoBust Ui (POPMUPOBAHHS MHTEIUICKTYAbHBIX, KOMMYHUKAITMOHHBIX W WH(MOPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYNbTYphl, CIIOCOOCTBYET HHTETpallliy OWOJOTHYECKUX 3HAHUM C TPEACTaBICHUSMHU W3
IpYyTUX y4yeOHBIX TPEIMETOB, B YAaCTHOCTH, (DU3MKH, XMMHUM U reorpaduu. Ha3zBaHHBIE MONOXKEHHUS O
npegHasHauYeHUH y4yeOHOro mnpenmera «bHONOTHS» COCTaBMIM OCHOBY JUISL OINpENENEHHUs IMOJIXOAO0B K
0TOOpY U CTPYKTYPHUPOBAHMIO €TO CO/AEPIKAHUS, IPEJICTABICHHOIO B IIpOrpaMMe 1Mo OHOJIOTHH.

OT160p coxpepkanus yuebHoro npeamera «brnonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIUN
KYJIbTYPOCOOOPA3HOrO MOAX0/a, B COOTBETCTBHUU C KOTOPHIM OOYyYaroUIUecs JOJKHBI OCBOMTH 3HAHUS U
YMEHUS, 3HauuMble I (OpPMHUPOBaHUS OOIIEH KyJIbTYPbI, ONpEACISAIONINE aJeKBaTHOE IOBEJCHHE
YeJIOBEeKa B OKPYXKaroIllel MPHUPOJTHON cpenie, BOCTpeOOBaHHbIE B IMOBCEJIHEBHOW >KM3HU M MPAKTHYECKOM
nesitenbHOCTH. Ocob0e MeCTo B 3TOM cHCTeMe 3HAHUM 3aHMMAlOT 3JIEMEHTHI COJIEP KaHUs, KOTOpPbIE CIIyKat
OCHOBOHM a1 (DOPMHUPOBAHUS MPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHE MHpa U
LIEHHOCTHBIX OPUEHTAIMSIX JUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3alUN OHOJIOrMYeCKOro o0pa3oBaHusl.



CrpyKTypHpOBaHHE COEpKaHUs y4eOHOro MaTepuasia B IporpaMme o OMOJIOTHH OCYLIECTBIIEHO €
y4€TOM NPHOPUTETHOTO 3HAUCHHSI 3HAHUM 00 OTIMYUTENBHBIX OCOOCHHOCTSX >KMBOM HpPUPOIBI, O €&
YPOBHEBOH OpraHu3allud W 3BOJIOLUHM. B COOTBETCTBUM € 3THUM B CTPYKType Yy4eOHOro Ipeamera
«buosnorus» BelIETIEHBI CIEAYIOUIME COJEpKaTelbHble JUHUM: «buonorus kak Hayka. MeTojabl Hay4dHOTO
no3HaHus», «KneTka kak Onosorudeckas cucrema», «Opranusm Kak Ouojoruyeckas cucteMa», «Cucrema u
MHOTro0o0pa3ue OpraHU4YeCKOro MHpay, «IBOJIOLUS KHBOH NPHUPOIBD», «IKOCHCTEMBI U TPUCYIIHE UM
3aKOHOMEPHOCTH.

Llens n3ydenus: yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJaJICHHE 00YJYaIOIIMHCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuolOpereHue
YMEHHMM HCIONb30BaTh 3TU 3HAHUA JUIsl TPAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB KMBOWU MPUPOABI U
peLeHMs] pa3InYHbIX KU3HEHHBIX NIPOOJIEM.

JlocTikenue nenu u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecrieunBaeTcs
pEILICHNEM CIIENYIOIINX 3a1au:

OCBOCHHME OOYYaIOMIMMHUCS CHCTEMbl 3HAHUH O OMOJIOTMYECKHUX TEOpUSAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTAX, THUIOTe3aX, MpaBWilaxX, CIYKallUX OCHOBOH i (hOpMUpPOBaHMS IPEACTABICHUNA O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO IO3HAHHUS, CTPOCHUH, MHOTr000pa3uu H
0COOEHHOCTSIX >KMBBIX CHCTEM Pa3HOI'O YPOBHS OpPraHU3alMM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y 00yJaromuxcs 03HABATENbHbIX, MHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B TPOLIECCE aHajHM3a MAAHHBIX O MYyTAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IIIAZOB, WJEH M TOJIXOMOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOI'O YPOBHS OPraHU3ALNY;

CTaHOBJIEHHE Y 00y4aroIUXCsl 00IIEN KyIbTYpbl, PYHKIIMOHATbHON I'PaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSICHATh U OLICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MUpPA JKUBOW NMPHUPOJbI HA OCHOBAHUM 3HAHUN U OIbITA,
MIOJIYYE€HHBIX IIPU U3YYEHUU OMOJIOTUH;

dbopmupoBaHUe y O0yYaroIUXCsd YMEHMH WIIIOCTPUPOBATh 3HAYeHHME OMOJOIMYECKUX 3HAHMHA B
MIPAKTUYECKOH JEATEIbHOCTH YEJIOBEKa, pa3BUTUM COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOT HiA;

BOCIIUTAHUE YOEKJEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIIOBEKOM JKMBOM  IPUPOJIBI,
HE00XOUMOCTH OEpeKHOro OTHOIIEHHsT K HeH, COOJIOAEHUS H3TUYECKUX HOPM HpU HPOBEIECHUU
OMOJIOrMYECKHUX MCCIEI0BAHNM;

OCO3HAHME LIEHHOCTH OMOJIOTUYECKUX 3HAHWU Ul MOBBILICHUS YPOBHS 3KOJOTMUYECKOW KYIbTYpHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEeHHEe NPUOOPETEHHBIX 3HAHUN U YMEHUI B OBCEAHEBHOM KM3HM JJIS OLIEHKH MOCIEICTBHM
CBOEH JNIEeATENbHOCTH 1O OTHOLIEHUIO K OKpYXKalolleil cpene, coOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
co0uroIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obmero oopazoBanusi «buosorusy», nydaemas Ha 6a30BOM YpOBHE, SIBISIETCS
00s13aTeNIbHBIM Y4E€OHBIM IPEIMETOM, BXOJSAIIMM B COCTaB MpeAMeTHOM obsactu «EcTecTBEHHO-Hay4HbIE
MIPEIMETHI».

Jis uzyuenust 6uosoruu Ha 6a30BOM ypOBHE CpeAHEro o0Iiero oopa3oBaHus OTBOIUTCS 68 4acoB: B
10 xmacce — 34 gaca (1 gac B Heemo), B 11 kiracce — 34 gaca (1 wac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KVIACC
Tema 1. Brnosnorus kak Hayka.
buonorus kak Hayka. CBs3p OHOJIOTMU C OOIECTBEHHBIMU, TEXHHUUYECKUMU M APYTUMHU €CTECTBEHHBIMU
Haykamu, ¢uiocopuei, STUKOH, 3cTeTUKOW W mpaBoM. Posb Guonoruu B (HOpMUPOBAHMM COBPEMEHHOM
Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYEeCKUX HayK.
Mertobl MO3HaHUS )KUBOM MPUPO/BI (HAOIIOACHNE, SKCIEPUMEHT, ONMCAHNe, U3MEpEHne, Kiaccuukanus,
MOJIETTUPOBaHUE, CTATUCTHUECKAst 00pabOTKa JaHHBIX).
JdeMoHcTpanum:
Hoprpetsr: Y. apeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.
Tabmumipt 1 cxembl: «MeToabl TO3HAHUS KUBOW TTPUPOIBI.
JlabopaTopHble U IpaKTHYeCKHe PadoThI:




[Ipaktnueckass pabora Ne 1. «lMcmonp3oBaHWE pa3IWYHBIX METOJOB TIPH HU3YYCHUH OHOJIOTHYECKHX
O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

XKusble cucrembl (OmocucTeMbl) Kak IpeaMeT u3ydeHus Ouosioruu. OTiauume XKHUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOJIBI.

CBoiicTBa OnocucTeM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aldy OMOCHUCTEM: MOJEKYJISIPHBIN, KIETOYHBIH,
TKAaHEBBI,  OPraHW3MEHHBIH,  MOMYJSAIHMOHHO-BUAOBOW,  AKOCHCTEMHBIH  (OMOreOlEeHOTHYECKUiN),
OorocdepHbIN.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBOU IPUPOIBI».
O6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMHu4ecKHii cOCTaB U CTPOCHHE KJIETKH.

XUMHYECKUH COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MAKpO3JEMEHThl, MHUKpPOIEMEHThl. Bonma u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMK BOJBI U MUHEPAIbHBIX BELIECTB B KieTke. [loanepkanue ocMoTrueckoro 6anaHca.

benku. CocraB u cTpoeHue OelKOB. AMHUHOKHMCIOTHI — MOHOMEpPHI OenkoB. He3ameHuMble U 3aMEHUMBIE
AMUHOKHCIIOTHl. AMHHOKHCIOTHBII COCTaB. YPOBHU CTPYKTYpbl O€IKOBOW MOJEKyabl (MEepBUYHASA,
BTOpUYHAs, TPETHUYHAas W 4YETBEPTUYHAsI CTPYKTypa). XUMHUYECKUE CBoiicTBa OenkoB. buonormueckue
(dbyHKIMH OCTTKOB.

@®epMmeHTHI — Omosornyeckue Karanmsaropel. CTpoeHue (QepMeHTa: akTUBHBIA IEHTp, cyOcTpaTHas
cneruduunocTsb. Kodpepmentsl. Butamunsl. OTnngns ¢epMeHTOB OT HEOPTraHUYECKUX KaTaaTnu3aTOpPOB.
VYrineBonbl: MoHOcaxapuibl (IJIIOKO3a, pubo3a W JAe30KcupuO03a), aucaxapujbl (caxaposa, JIaKTo3a) U
noyiMcaxapusl (Kpaxmain, TIIUKOTeH, [eTio03a). buonorudeckue GyHKIIMU YIIIEBOIOB.

Jlummaer:  tpurmmuepunsl,  Gocomunuap,  crepounsl.  ['mapoduibHO-THIPOGOOHBIE  CBOICTBA.
buonoruueckue ¢pynkiuu nunuaoB. CpaBHEHUE YTIIEBOJOB, OCJIKOB U JIMIH/IOB KaK HCTOYHUKOB DHEPTHH.
HyxneunoBbie kucnotsl: JJHK u PHK. Hykneoruasl — MOHOMEpBl HYKJIEMHOBBIX KHCIOT. CTpoeHue u
¢bynkun JJHK. Crpoenue u ¢pynkiuu PHK. Buast PHK. AT®: crpoenue u GyHKIHH.

[uTtonorus — Hayka o kjeTke. KnetouHas Teopus — npumep B3auMojeNCTBUS Uaell U (HaKkToB B HAyYHOM
MO3HAaHUKU. MeTOo1bl U3y4EHHMSI KIIETKH.

Krnerka xak menoctHas >xuBas cuctema. OOlIue NpU3HAKM KIETOK: 3aMKHYTash HapykHas MeMmOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oernka.

Tunel KJIETOK: JSyKapuoTHueckas M mpokapuoThuueckas. OCOOEHHOCTH CTPOEHMSI MNPOKapHOTHYECKON
kinetku. Kierounast crenka Oakrtepuil. CTpoeHHe dSykapuoTH4ecKod KieTkd. OCHOBHbBIE OTIMYHS
pPacTUTENbHOM, KUBOTHON U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAas CTeHKa, IMIMKOKAIMKC, UX (QyHKuuH. [Imazmaruueckas
MeMOpaHa, e€ cBoiicTBa U pyHkuuu. [{utonnazma u e€ opranonasl. O JHOMEMOPAaHHbBIE OPraHOU bl KIETKHU:
OIIC, anmapar I'onbmxu, au3zocoMsbl. [lomyaBTOHOMHBIE OpPraHOMABI KJIETKM: MUTOXOHAPHUU, IJIACTHIBL.
[IpoucxoxaeHne MUTOXOHApPUN W T1acTui. Bunael mmactua. HememOpaHHbIE OpPraHoWIbl  KIIETKH:
puOOCOMBI, KIETOYHBII LEHTp, LEHTPHONM, PECHUYKH, XKIyTUKH. DYyHKIMM OpPraHoUIOB KIETKH.
BxiroueHus.

Snpo — perynatopHblii HeHTp kieTku. CTpoeHHe snpa: sjaepHas o0oJoYKa, KapuolliazmMa, XpOMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lIneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panknun, K. M. bap.

[Inarpammel: «PacnipeeneHne XUMHUYECKMX JJIEMEHTOB B HEXHBOW mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAE».

Tabmuuer u cxemsl: «llepuognueckas Tabiauna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJEKYJbl BOJBI,
«buocunres 6enka», «CtpoeHue MoJekyiabl Oenkay, «CtpoeHue ¢pepmeHTa», «HyKIeHMHOBBIE KUCIOTBHI.
JAHK», «Ctpoenue momnekyibsl AT®y», «CtpoeHne >yKapuOTHYECKOW KIETKW», «CTpOeHUE >KUBOTHOMN
KIETKW», «CTpOEHUE pacTUTENBbHON KIETKN», «CTpOEHHE NMPOKApUOTUYECKON KIETKW», «CTpoeHue supa
KJIETKW», «YTIEBOABDY, «JIumuabm.




OObopynoBaHue: CBETOBOM MHKPOCKOM, O0O0OpyIOBaHWE [JIsi TPOBEACHUS HAONIOACHUHN, HW3MEPCHH,
9KCIICPUMCHTOB, MUKPONIPCIaPAThl PACTUTCIILHBIX, )KUBOTHBIX U 6aKTepI/IaJILHI>IX KIJICTOK.

JlabGopaTopHble H MpakTH4YecKHe padoThl:

Jlaboparopuast pabora Ne 1. «/3yueHue KaTaqTuTUYECKOW aKTUBHOCTH (PEpPMEHTOB (Ha MpUMEpe aMHIIa3bl
WJIM KaTaasbl)».

Jlaboparopnass pabora Ne 2. «M3ydeHume CTpOEHHUsS KIETOK pACTECHUH, >KUBOTHBIX M OakTepHil Mo
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpEnaparax U X OMUCAHHE.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKH.

OOmen BemiecTB, WM MeTabonmm3M. AccuMmisius —(TUTACTUYECKUH OOMEH) U JUCCHUMEISALUS
(oHepreTHyeckuii 0OMeH) — JBEe CTOPOHBI €JMHOIO Ipolecca Merabosin3Ma. Poiib 3aKOHOB COXpaHEHMs
BEIIECTB M SHEPTHH B IOHUMAaHUU METa00IM3Ma.

Tuner oOmeHna BemecTB: aBTOTPO(HBIM W reTepoTpodHbId. Poib (depmMeHTOB B 0OOMEHE BEIIECTB U
IIPEBPALLIEHUH SHEPTUU B KIIETKE.

®dorocunre3. CBeroBas W TeMHOBas ¢a3bl (orocuHTe3a. Peaknuu QorocunTeza. DddexkTuBHOCTH
¢dorocunTesa. 3HaueHne (HOTOCHHTE3a IS KU3HM Ha 3emuie. BiusiHue ycioBuii cpeasl Ha (OTOCHHTE3 U
CIOCOOBI OBBIIIEHHS €r0 MPOJLYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XemMocuHTe3. XeMOCHHTE3UpYoIe OaKTepruu. 3HaYeHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.
OHepreTudyeckuii oOMeH B KileTKe. PaciieniieHue BeLecTB, BbIIEICHHUE U AaKKyMYJIMPOBAHHWE SHEPIUU B
KJIETKE. DTanbl 3HEpreTuyeckoro oomena. ['nukonus. bpoxenue u ero Buasl. KuciopoHoe okuciaeHue, win
KJIeTO4HOe JpixaHue. OkucaurenbHoe GochopunupoBanue. Ih(HEeKTUBHOCTh SHEPreTHYECKOr0 0OOMEHa.
Peakium matpuynoro cuHTe3a. ['enermueckas wunpopmamms u JHK. Peanmzamms renerndeckoit
uHbopmanuu B kieTke. ['eneTnueckuil kox u ero cpoiicrBa. Tpanckpunuus — mMatpuusbiii cunre3 PHK.
Tpancnsmuss — OumocuHTe3 Oenka. Drtambl TpaHcmsanuu. KomupoBanwe aMUHOKHCIOT. Ponbp pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsie ¢opmsl xu3Hu — BUpYychl. Victopust otkpeiTust Bupycos (. W. MBanosckuit). Ocobennoctn
CTPOEHHUSI M XM3HEHHOro LuKJIa BUpycoB. bakrepuodaru. bone3nu pacTeHuid, )KUBOTHBIX M 4YEJIOBEKA,
BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) — BozOynurens CIINla. OOparnas
TPAaHCKPUILHKSA, peBepTa3za U uurterpasa. [Ipopunakruka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUH.
JdemoHcTpaumnu:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuipl 1 cxembl: «Tunbel nutanus», «Metabomuzm», «MUTOXOHAPUSY, «IHEPTETHUECKUNA OOMEHY,
«Xnopomtacty, «Portocuntesn, «Ctpoenne HK», «CtpoeHne um (QpyHKIHOHHpOBaHHE TeHa», «CHHTE3
oenka», «l'enernueckuil kon», «Bupycw», «bakrepuodarn», «CTpoeHuEe W KU3HEHHBIM IMKJI BUpYyca
CIINda, 6axtepuodaray, «Permnukanus JJHK».

Ob6opynoBanue: Moaenu-anminkanuu «Y nsoenue JJHK u tpanckpunuus», «buocunres 6enka», «CtpoeHue
KIJIETKW», Mozienb cTpykTypsl JITHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kinerounsiii 1uki, Wiau KU3HEHHBIM 1K kieTku. MHtepdaza u muto3. Ilporeccsl, mpoTekawoomme B
uHTepdaze. Permnmkanusa — peakuus MatpuuHoro cunrtesa JJHK. Crpoenune xpomocoM. XpoMOCOMHBIH
Habop — kapuoTHun. J{MIJIOUIHBIM U TaluIOUAHBIA XPOMOCOMHBIE HAaObOpbl. Xpomatuasl. LluTonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIBHOIO Pa3BUTHUS OPraHU3MOB.

Henenne kietkn — muto3. Craamm muto3a. [Iponeccel, mponMCXoAsIIMe Ha pasHbIX CTAIHAAX MHUTO3a.
buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl pa3sMHOXKEHHsT OpPraHU3MOB: Oecrioyioe U MoyioBoe. Bujbel 6ecrojioro pa3MHOXXEHUS: JelieHHe
HaJBOE, ITOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHME, BEreTaTHBHOE pPAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €10 3HAYEHUE IS CEJICKIIUHU.

[TonoBoe pa3zMHOKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meiiosa. I[Iponecchl, mpoucxoasmue Ha ctagusax Mernosa. [loBenenne xpomocoM B Meiio3e.
Kpoccunrosep. buosnornueckuii cMbICl 1 3HaUEHUE MEH03a.

I'amerorene3 — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Yy YKUBOTHBIX. [l0JOBBIE XKene3bl: CEMEHHUKH U
anyHukd. OOpa3oBaHME M pa3BUTHE IOJIOBBIX KIJIETOK — TaMeT (CrepMaro3ouf, silekieTka) —



criepMaroreHe3 U oBoreHe3. OCOOCHHOCTH CTPOCHHMSI SIMIEKIETOK U CriepMaTo3ouaoB. OII0oJ0TBOpPEHHE.
ITapTenorenes.

NunuBunyanpbHOe  pa3BuTHE  (OHTOreHe3). OMOpHOHAIBLHOE pa3BUTHE (AMOpHOTEHE3).  DTambl
SMOpPUOHAILHOTO PAa3BUTHS Yy TMIO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTPYJSIIHs, OPTaHOTCHE3.
[Toctam6puoHanbHOe pazBuTue. TUIBI TOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HEMpsIMOoe (JINYMHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC YPOJICTRA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaIUN PAa3BUTHSL.
JdemoHcTpaumnu:

Tabauiel 1 cxembl: «DOpMBI pa3MHOXKEHHUSI OPraHU3MOBY, «JIBOWHOE OIMIONOTBOPEHUE Yy LBETKOBBIX
pacTteHuii», «BereraTuBHOE pa3MHOXKEHHUE pacTeHUi», «JleneHue kieTku oakrepuin», «CTpoeHue MoiaoBbIX
KiI1eTok», «CtpoeHue XxpoMocoMmbl», «Kierounbld nukiny, «Pemmukanus JHK», «Mwuto3», «Meito3y,
«IIpsimoe u Hempsimoe pa3BUTHE», «l'ameToreHe3 y MIIEKONMHTAIONIMX U 4YelioBeKay, «OCHOBHbBIE CTaIuu
OHTOI'EHE3a».

OO6opyaoBaHKe: MUKPOCKOT, MHKpompernaparsl «CrnepMaTo30uabpl  MIICKOMUTAIOMIETO», «SlHlekneTka
MJIEKOIIUTAOIIEr0», «KapuoknHe3 B KIETKAaX KOpEUIKa JIyKa», MarHUTHas MOJENb-anIuiukanus «/lenenue
KIeTkn», mozenb JIHK, Monens MeTada3sHoi XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Jlaboparopuass pabora Ne 3. «HabnromeHme MuTO3a B KJICTKaX KOHYHMKA KOpEIIKA JIyka Ha TOTOBBIX
MHUKpOIpenaparax».

Jlaboparopuas padota Ne 4. «M3yueHue CTPOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIpEIapaTaxy.

Tema 6. HacsieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTWKH. McTtopusi pa3BUTHS TEHETHUKU. POJIb HUTONOTMHM W AMOPHUOJIOTHH B
CTAaHOBJICHUHM TeHETHKU. Bkman poccuilckux W 3apyOeKHBIX YUY€HBIX B pa3BUTHE TE€HETUKH. MeTombl
FeHETUKH  (THOpUIOJIOTMUECKUH,  IIMTOTCHETHYECKUH,  MOJICKYJIspHO-TeHeThuueckuii).  OCHOBHBIE
Tr€HETUYECKUE MOHATHUS. [ 'eHeThuuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.
3aKOHOMEPHOCTH  HAcJEIOBaHWs  TNPHU3HAKOB, YycTaHoBieHHble [. Menxenem. MonoruOpuaHoe
CKpelllMBaHHe. 3aKOH eAMHO00pa3zus TuOpUAOB IMepBoro mokosienus. [IpaBmiio moMuHUpOBaHUS. 3aKOH
pacIIeIUIeHUs TPU3HAKOB. ['nnore3a yuctoTel rameT. [1ojiHOE 1 HEMOJIHOE TOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HacJel0BaHUs MPU3HAKOB. [[uToreHeTnueckne OCHOBBI
JTUTHOPUIHOTO CKpeIIMBaHUS. AHaIM3UpYyIOllee CKpenuBanue. lcmonb3oBaHue aHATIM3UPYIOMIETO
CKpEIIMBAHUS JUISI ONIPEIEIICHNs TeHOTUIIa OCOOU.

CuemuieHHOe HacjenoBaHue mpu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HACJIEIOBAHHIO TEHOB.
Hapymenune cuensienus reHoB B pe3ysbTaTe KpOCCUHIOBEpA.

XpOMOCOMHAsI TEOPHS HACTEACTBEHHOCTHU. [ €HEeTUYEeCKue KapThl.

I'enetnka nona. XpoMOCOMHOE ONpeneNeHre Moia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbie U
reTeporamMeTHbIe opranu3mMbl. HaciienoBanue nprusHakoB, CHEIJIEHHBIX C TTOJIOM.

N3menunBoCcTh. BuIbl U3MEHUYMBOCTH: HEHACIEICTBEHHass W HacleJCTBeHHas. Poib cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOJIU(UKAIIMOHHOW M3MEHYMBOCTU. BapuarnroHHbIH
psn ¥ BapuanuoHHas kpuBas. Hopma peakuuu npusHaka. KonudecTBeHHbIE U KAU€CTBEHHBIE MPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAU(DUKAITMOHHOM U3MEHYHNBOCTH.

HacnencTBennas, win reHoTUNIUYecKas, I3MEHYMBOCTh. KoMOMHATHBHAS U3MEHUMBOCTH. Mel03 U MOJIOBOM
MpPOLIECC — OCHOBAa KOMOMHATHBHOM W3MEHUMBOCTH. MyTanmoHHas wu3MeH4YHBocTh. Kitaccudukanms
MyTalluii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa ¥ MPUYHHBI MyTaruii. MyTarenHsie pakTopbl. 3aKOH
TOMOJIOTMYECKUX PSIZIOB B HAcCIeACTBEHHON n3MeHunBocty H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka yenoBeka. Kapumorun denoBexka. OCHOBHBIE METOAbI T€HETUKH YEJIOBEKA: T€HEAJTOTHMYECKUU,
ONM3HELOBBI, IIMTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJeKylIsapHo-reHeTnueckuil. CoBpeMeHHOe
ONpPECIICHUE TE€HOTHUIIA: MOJHON€HOMHOE CEKBEHHUPOBAHWE, F€HOTUIIUPOBAHUE, B TOM YHUCIE C MOMOUIBIO
[MI[P-ananmu3a. HacnenctBeHHble 3a0o0fieBaHUSI 4YeJIOBEKa: TeHHbIe O0E€3HU, OONE3HUW C HACIEICTBEHHOU
MIPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OoJsie3HH. CoMaThyeckne M TeHepaTuBHbIEe MyTanuu. CTBOJOBBIC
KIeTKd. [IpuHIUOBI 370pOBOTO O0pas3a KU3HU, TUATHOCTUKU, MPOQPHIAKTUKH W JIEYCHHUS TEHETUYECKUX
Oone3Hel. MeaMKO-TeHETUUECKOe  KOHCYJbTUPOBaHWE. 3HAYCHHWE  MEIUIMHCKOM  TEHETHKH B
MPEIOTBPALCHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHU YEeTTOBEKa.

JdemoHcTpaumnu:



Hoptpersr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C.YerBepuxoB, H. B. Tumodees-Pecosckuii, H.
N. BaBuiios.

Tabauiel ¥ cxembl: «MOHOTUOPHUIHOE CKpEIIMBAHME W €ro LUTOTeHETHYecKas OCHOBa», «3aKOH
pacIIeTICHHUs ¥ €r0 IIUTOTeHETHYECKasi OCHOBAY, «3aKOH YMUCTOTHI raMeTy, «urudpuiHoe ckpemrBaHuey,
«uronornyeckue OCHOBBI JUTHOPUIHOTO CKpelluBaHus», «Meho3», «B3auMonelcTBrue ajielbHbIX
reHoB», «['eHeTnueckrue KapThl pacT€HUM, )KMBOTHBIX U 4YeJOBEKay, «l'eéHeTuka mnoina», «3aKOHOMEPHOCTH
HAacJEeA0BaHMs, CLEIUIEHHOIO C MOJoM», «KapuOTUIbI YeloBeKa U JKUBOTHBIX», «BUIbl M3MEHUHMBOCTHY,
«MomudukanonHas HM3MEHYHBOCTHY, «HacinenoBanue pesyc-hakropa», «['eHeTMka Tpymm KpOBHY,
«MyTannoHHas U3MEHYUBOCTBY.

O6opynoBanue: Moaenu-anmMkanun «MOHOTHOpUAHOE CKpermmBaHuey, «HemonHoe TOMHHUpPOBaHHEY,
«durubpunnoe ckpemmuBanuey, «llepekpéct xpomocom», MUKpPOCKON M MHKporpenapaT «/pozoduna»
(HOpMa, MyTanuu (GOPMBI KPBUIEEB M OKPACKH Tela), repdapuii «I'opox MoceBHOM».

JlabopaTopHble U NpaKkTUYecKue padoThbi:

Jlaboparopuast pabora Ne 5. «l/3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO M JUTHOPUAHOTO CKPEUIMBAHUS Y
npo30¢uibl Ha TOTOBBIX MUKPOIIpEnapaTax».

Jlaboparopuas pa6ora Ne 6. «M3yueHne Moau(pUKAIIMOHHOW W3MEHUYUBOCTH, MOCTPOSCHUE BAPHUAIIMOHHOTO
psiaa ¥ BapualMOHHOW KPHUBO.

JlaGopatopnast padora Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpErapaTaxy.
[Tpaktuueckas pabota Ne 2. «CocTaBieHue 1 aHaJIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M MpoIecC. 3apOoxACHUE CeleKIuu U aoMectukanusa. Yuenue H. V. BaBuiosa o
LEHTPaxX MPOMCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHUi. LIeHTphl MPOUCXOKIACHHS TOMAITHUX
KUBOTHBIX. COopT, IOpOJ1a, LITAMM.

CoBpeMeHHbBIE METOJbl CelIeKIUU. MaccoBbIii M HMHIWBUIYaIbHBIA OTOOPHI B CEJIEKIMH PACTCHHH H
KHUBOTHBIX. OlleHKa JKCTepbepa. bBIM3KOPOICTBEHHOE CKpelMBaHWEe — WHOpuAMHr. Ywucras JIuHUS.
CkpemBanue 4ucThIX JuHHMA. [erepo3uc, wnu rulpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE —
ayropuauur. OtnanéHHas ruOpuauzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M IOJIy4€HHE
MOJIMIIOUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHosnorus kak oTpaciab MPOU3BOJICTBA. [ €HHAst HHXKEHEpHs. JTarbl co3nanus pekomonHanTHou JJHK
U TpaHCTeHHBIX oOpraHu3moB. KierouHnas wumHxeHepus. KieTouHble KynbTypel. MHKPOKIOHAIBHOE
pa3MHOXKEHHE pacTeHud. KIIoHMpoBaHHE BBICOKONPOAYKTHBHBIX CEIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.
Dkonornyeckue u arudeckue npodneMsl. 'MO — reneTnuecku MOAU(UIIUPOBAHHbBIE OPIaHNU3MBI.
JeMoHcTpanyu:

Hoptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabaunel U cxembl: kapTa «LIeHTpbI MPOUCXOXKIEHUS U MHOT000pa3usl KyJbTypHBIX pacTeHui», «Ilopossl
JOMAalTHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OTnanéHHas ruOpuamzanus», «PaboTs
akagemuka M. @. MBanoBa», «llomumnonaus», «OO0BEKThl OMOTEXHOJOTHN», «KieTOuHbBIE KYIbTYpHI U
KIIOHMpOBaHHEY, «KOHCTpYHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O60opya0oBaHME: MYJISKU TUIO0B M KOPHEIUIOAOB AUKUX (OPM U KYJIbTYPHBIX COPTOB pacTeHUil, repbapuii
«CeNbCKOX035ICTBEHHBIE PACTEHUS».

JlabopaTopHble U NpaKkTHYeCcKHe PadoThI:

Okckypeust «OCHOBHBIE METOJBI M JIOCTHM)KEHHUS CENEKIMH PACTEeHUH W JKMBOTHBIX (HA CEJEKIMOHHYIO
CTaHIIMIO, MJIEMEHHYI0 (pepMy, COPTOMCHBITATENBHBIM Y4acTOK, B TEIIMYHOE XO3SICTBO, J1abopaTOpHIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O LIEHTPA).

11 KJIACC

Tema 1. DB0oJIOIUOHHAS OMOJIOTHSI.

[IpennochIKu BOSHUKHOBEHHS IBOJIOLNMOHHONW TEOPUHU. DBOIIOLMOHHAS TEOPHUS U €€ MECTO B OHMOJIOTHH.
Brnusinue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CBuzerenbcTBa  ABOJIONUU.  IlaJeoHTONOrMYecKue:  IOCIEI0BATEIbHOCTh  IOSBIIGHHS  BHJIOB B
MAJICOHTOJIOTUYECKON JIETOMUCH, TiepexoiHbie (hopMbl. bruoreorpaduyeckue: cxoAcTBO U paznuuue payH u
(b70p MaTepuUKOB U OCTPOBOB.

DOMOpHOTOTHYECKHEe: CXOACTBA M pa3inuvs 3MOPHOHOB pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENIBHO-
AdHAaTOMHYCCKHEC. TOMOJIOTUYHBIC, aHaJIOTHYHBbIC, pYJII/IMeHTapHBIe Opl"aHLI, aTaBU3MBI. MOJ’IeKYJ'ISIpHO-



OMOXMMHUYECKHE: CXOJCTBO MEXAHM3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IYyTeH y BceX
OpPraHHU3MOB.
OpomounonHass Teopuss Y. [lapBunHa. [IpeAnochUIKM BO3HUKHOBEHHUSI JapBHUHU3MA. JIBMKYIIME CHIIBI
SBOJIONMK BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OrPAaHUYEHHOCTH PECYpPCOB,
HeolpeaesIéHHasi N3MEHYUBOCTb, O0pb0a 3a CyLECTBOBAaHHE, ECTECTBEHHBIN 0TOOD).
Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0oCHOBHbBIE TOJI0KEHUS.
Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOJIIOLUY.
JBmwxyue cuiibl ((pakTophl) SBOJIOLMU BHIOB B MpHUpoJe. MyTallMOHHBIA MPOLECC W KOMOMHATHBHAS
M3MEHYMBOCTb. [lonmysironHbIe BOJIHBI U Apeiid reHoB. M30msamus 1 Murpanus.
EcrecTBeHHbII 0TOOp — HanpaBISIOMUI (GakTop 3BOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.
ITpucnocoOaeHHOCTh OPraHM3MOB KaK pe3ynbTaT 3Bostoluu. [IpuMepsl NpucnocoOsieHU y OpraHu3MoB.
ApomMopd0o3bl 1 HIMO0ATATITALIH.
Bun u BupooGpaszoBanme. Kpurepun Buzma. OcHoBHble (opMbl BHI00Opa3oBaHusi: reorpaduyeckoe,
9KOJIOTMYECKOE.
Makpospomtonust. @opMbl 3BoIOLMM:  (UIETHYECKAs, TUBEPreHTHAs, KOHBEPreHTHas, IapasllesibHasl.
HeoOpatumocTh 3BOIONUY.
IIponcxoxaeHue oT HeCIEUMAIU3NPOBAHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anns. AJanTuBHAsA
paauanus.
JdeMoHcTpamum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O.Kosanesckuii, K. M. bap, 3. I'ekkens,
®. Mromiep, A. H. CeBepuos.
Tabnuibl u cxeMsbl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3emiie», «3apOJIbIIIM MO3BOHOYHBIX KHUBOTHBIX),
«Apxeonrtepukcy», «@opmbl 60pbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBINH 0TO0PY», «MHOroobpaszue copToB
pactenuit», «MHorooOpa3ue MOpoJ KUBOTHbIX», «llomymsauun», «MyTalMoHHas W3MEHYUBOCTHY,
«Apomopdo3sl», «Mnumoamantamumn», «OOmas nereHepauusy», «/Bmxymue cuibl 3Bomonun», «Kapra-
cxema Mmapuipyta nyrewectBus Y. Jlapsuna», «bopbba 3a cymecrtBoBaHue», «llpucnocodieHHOCTD
OpraHu3MoBy, «I eorpaduyeckoe BU1000pazoBaHue», «DKOJOTHUIECKOE BUJ000pa30BAHUE.
OO6opynoBaHue: KOJUICKIMST HACEKOMBIX C DPAa3MUYHBIMUA THIIAMHA OKpPAacKd, HAaOOp TIUIONOB M CEMsH,
kosekius «IIpuMepbl 3alIUTHBIX MPUCIOCOOJIEHUH Yy KHUBOTHBIX», MOJelb «OCHOBHbIE HAIPABICHUS
ABOJIIOLIMNY, 00bEMHAs Moieb «CTPOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .
buoreorpagpuyeckas kapta mupa, komiekuus «PopMbl COXpPAaHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTECHHI,
Mozenb anmukanus «llepekpéct xpomocomy, BiaxHble npenapatsl «Pa3Butue Hacekomoro», «Paszpurue
JATYIIKKA», MUKponpenapart «/lpo3opuna» (Hopma, MyTau (popMbl KpbIIIbEB U OKPACKHU TEJa).

JlabopaTopHble U NpaKkTHYecKUe padoThbI:
JlaGopatopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
Jlaboparopnast pabora Ne?2. «OmnucaHue NPUCTIOCOOJICHHOCTH OpraHu3Ma u €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU HA 3emJie.
JloHayuHBbIE MPEACTaBICHUS O 3apOXKACHUM KU3HU. HaydyHble rHIoTe3bl BOSHUKHOBEHHUS KU3HU Ha 3emiie:
abuoreHe3 M maHcrepMus. XHUMUYECKas HBOJIONMSA. AOHOTEeHHBI CHHTE3 OpraHMYECKHX BEIECTB U3
HEOpPraHMYECKUX. OKCHEPUMEHTAIIbHOE TOATBEPXKIACHUE XHMHUYECKOW »HBosouuu. HauanbHble 3Tarbl
Oouosiornyeckoit sBomonuu. I['mmoreza PHK-mmpa. @dopmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE NMPOTOKIETKU. [lepBbie kneTkn u ux 3Bomonns. @opMUpoOBaHHE OCHOBHBIX TPYII KUBBIX
OpraHU3MOB.
Pazputne xu3Hum Ha 3emie mo spaM M nepuoaaMm. Kartapxei. Apxeickas U TPOTEPO30WCKAs HPBI.
[laneosoiickass d%pa u €€ TEpHOAbl: KEeMOPUNCKHIA, OPIOBUKCKHHA, CHIyPUICKUN, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.
Me3so30iickas opa U €€ epruoabl: TPUACOBBIN, OPCKU, MEJIOBOM.
KaitHo30iickas 3pa 1 €€ nepruosl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.
XapakTepucTUKa KIMMaTa U IeoJOTMYecKuX IporueccoB. OCHOBHBIE 3Tallbl ABOJIOLUU PACTUTEIBHOTO U
KHMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil W >KMBOTHBIX. [losiBlieHME, pacuBeT M BbIMHUpAHUE TPYIII
JKUBBIX OPTaHU3MOB.
Cucrema OpraHMYECKOro0 MHUpa Kak OTpakeHHE 3BOMOUMU. (OCHOBHBIE CHUCTEMATHYECKHE TPYIIIBI
OpraHU3MOB.



DBOJIIOLIMS YETIOBEKa. AHTPOMOJIOTHSI KaK Hayka. Pa3BuUTHE NMpEACTaBICHUN O MPOMCXOXKICHHUH YEIOBEKa.
Metoapl u3ydeHusi aHtpornoresesa. CxoICTBa M pas3MyMsl YeJIOBEKAa M KUBOTHBIX. CHCTEMAaTHYECKOE
ITOJIOYKEHUE YEJIOBEKa.
JBmwxynme cuibl ((akropel) aHTpororeHe3a. HaciencrBeHHass M3MEHUMBOCTH M €CTECTBEHHBIH OTOOP.
OO61ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYIUIl TPYy/Ia, MBIILICHUE, PEYb.
OcHOBHBIE CTaAMM W BETBU OHBOJIIOLMM YEJOBEKAa: aBcTpanonuTeku, UYenoBek ymensid, Yenosek
NpAMOXOJAIMMA, YeloBeKk HeaHaepTalibCcKkuil, YenoBek pazymubiii. Haxoakyu MCKONaeMbIX OCTaTKOB, BpEeMs
CYIIECTBOBAaHHUSA, 00JIACTH PACIIPOCTPaHEHHsI, 00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYAHUS.
YenoBeueckue pacbl. OCHOBHBIE OOJbIINME pachl: eBporeouaHas (eBpa3uiickas), HErpo-aBCTPaJOHIHAs
(9KBaTOpHANIbHAS ), MOHTOJIOUIHAS (23UATCKO-aMEepUKaHCKast). YepThl MPUCTIOCOOIEHHOCTH MPEICTaBUTENCH
YEJIOBEUECKHUX pac K YCIIOBHSM CYLIECTBOBaHMs. EnMnHCTBO yenoBeueckux pac. Kputuka pacusma.
JdemoHcTpaumuu:

[Hoptpetsl: @. Penu, JI. ITactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. dapBuH.
Tabouiel 1 cxemsbl: «Bo3HukHoBeHne CoilHEUHOM cucTeMbl», «Pa3BUTHE OpraHM4eCKOro MHpay,
«PactutenbHas knerka», «KuBoTHas kinetka», «lIpokapuornueckas kierka», «CoBpeMEHHas CUCTEMa
OpPraHuyYecKoro Mupa», «CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHUS YEIIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHenmue moan», «JpesHue moan», «llepbie COBpeMEHHBIE 0N, «HeI0BeUecKue pach».
Ob6opynoBanue: Mymspku — «[Ipoucxoxkenue denmoBeka» (OIOCTBI  aBCTPAlONUTEKa, MUTEKAHTPOIA,
HEeaH/epTajlblla, KPOMaHbOHIIA), CJIENKH WIA U300pak€HUs KaMEHHbIX OpYIul MEepBOOBITHOIO YEJIOBEKA
(xamMHU-uOMIEphl, pyouna, ckpedia), reoXxpoHoyoruyeckas Tabnuia, kKowiekuus «DopMbl COXpaHHOCTU
HCKOINAEMbIX KUBOTHBIX U PACTCHUII».

JlaGopaTopHble H MpaKTH4YecKne padoThi:
[IpakTuueckas padora Ne 1. «/3yueHne ucKkonaeMbIX OCTaTKOB PACTEHUM U )KMBOTHBIX B KOJUIEKLIAAX .
DKCcKypcusi «IBOIOLMSI OPraHUYeckoro Mupa Ha 3emie» (B eCTECTBEHHO-HAayUHBIM HIIM KpaeBeq4eCKHid
My3eii).

Tema 3. Opranu3mbl U OKpPY:KAOIIAas cpeaa.

DKoJIoTMsl Kak Hayka. 3aJadyd M pas3fesibl  3KOJIOTMH. MeToAbl HKOJIOTMYECKHUX HCCIIEJOBAHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.
Cpenpl 0OUTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
Oxonornueckue Qakropel. Knaccudukarus sxomornueckux (akTopoB: aOMOTHYECKHE, OMOTUYECKHE U
aHTpornoreHHsbIe. JeficTBrE KoMorndeckux (PakTOpoB HA OPTaHU3MBI.
AOGuoTtndeckue GakTopsl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTonepuoausM. [Ipucmnocobienust opraHu3MoOB
K JIeMCTBUIO aONOTHYECKUX (PaKTOPOB. bronornyeckre puTMsl.
buotnueckue ¢akropsl. Bumbl OMOTHYECKHX B3aUMOACHCTBUN: KOHKYPEHIIMSI, XUITHUYECTBO, CUMOUO3 U
ero ¢opmel. [lapazutusMm, koomepaius, MyTyaau3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO).
AMeHcanu3M, HeHUTpaau3M. 3HaueHHe OMOTHMYECKHX B3aWMOJEWCTBUI JJISl CYIIECTBOBAaHUS OPIaHHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.
DKOJIOTHYECKHE XapakTepUCTUKU mnonyiasuuud. OCHOBHbIE TOKa3aTeNld MONYJSLUU: YHCIEHHOCTb,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MUTpalus. [[MHaMHUKa YMCIEHHOCTH MONYJSALHUH U €€
perynsanus.

JdemMoHcTpanum:
[optpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkensb.
Tabauiet ~ w cxemsbl: kapta  «[Ipupomgnsie  30HBI  3emuu», «Cpenbl OOUTaHHS  OPTraHU3MOBY,
«Dotonepuoanzmy, «llomynsauuny», «3aKOHOMEPHOCTH pPOCTa YHCIEHHOCTH MOMYJISUUU HHPY30pHUH-
Tydenbkny, «[luieBbie nenmy.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:
Jlabopartopnast pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH paCTEHUM U3 Pa3HBIX MECT OOUTAHUSI.
JlaGopatopnas padora Ne 4. «BrusiHMe cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTryeckas padora Ne 2. «[loxc4€r MIIOTHOCTH MOMYJISAMNA Pa3HBIX BUIOB PACTECHUN».

Tema 4. CooO1mecTBa U IK0JIOTHYECKUE CUCTEMBI.
CoobmiecTBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BUOBasi, IPOCTPAHCTBEHHAs, Tpoduyeckas
(nuiesas). Buapl-nomuHanTsl. CBA31M B OMOLIEHO3E.



DKoJIOTHYECKUEe CUCTeMBI (d9KocucTeMbl). [loHstre 00 3KocucTteMe W OumoreorieHo3e. DYHKITMOHAIBHBIC
KOMITOHEHTBI 3KOCUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEIIECTB U MMOTOK YHEPTUU
B a3kocucreme. Tpoduueckue (muineBbie) YpoBHH 3KocucTeMbl. [IumeBbie menu u cet. OCHOBHBIE
[IOKA3aTeIN 3KOCUCTEMbI: OMomacca, IPOAYKIHMs. DKOJOTMYECKUE MUPaMUbL: MPOAYKIMHU, YUCIEHHOCTH,
6uromaccel. CBOMCTBA 9KOCHCTEM: YCTOMYUBOCTh, CAMOpETYJIsLus, pa3BuTHe. CyKieccus.
ITpupoanble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOWHOIO WJIM MIMPOKOJIUCTBEHHOTO JIECa.
AHTpPOINOreHHBIE 3KOCHUCTEMBI. ATPO3KOCHUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u X034WCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak ¢akrop ycTrolunBocTU 3kocucTeM. CoxpaHeHue OMOJIOrHYecKOro pazHooOpasus Ha
3emie.
VYuenue B. U. Bepnanckoro o 6nocdepe. I'panuiipl, coctaB u cTpyKTypa 6nocdepsl. JKuBoe BEmecTBo 1 ero
¢ynkuuu. OcobeHHocTn 6uocdeps! Kak ri1odanbHON dKOcUCTEMBI. JIMHaMIYecKoe paBHOBECHE U OOpaTHast
CBsI3b B Omocdepe.
KpyroBopotbl BemectB M OMOr€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB (YIiiepoJa, a30Ta). 3O0HAJIbHOCTb
ounocdeppl. OCHOBHBIE OMOMBI CYIIIH.
YenoseuecTBO B Onocdepe 3emiu. AHTPOTNIOTeHHBIE H3MEHEHU B Ouocdepe. [ 100abHBIE 3KOTOTHYECKHE
poOJIEMBI.
CocymectBoBanue npupojbl U denoBedecTBa. CoxpaHeHne OMOpPa3HOOOpa3usi KaKk OCHOBA YCTOWYMBOCTHU
o6uoctepsl. OcHOBa pAIMOHANBHOTO YIPABICHUS MPHUPOJAHBIMH pecypcaMd M HMX HCIIOJIb30BAaHHUE.
JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

JdeMoHcTpanum:
Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.
Tabauiel 1 cxembl: «[IumeBbie nenu», «buoreHo3: coctaB u CTpyKTypay, «IIpupogHbie coodiecTBay,
«Uenn  muranus», «OKkomormueckas —nupamuma», «bumochepa w  uemoBek»,  «DKOcHUCTEMa
IIMPOKOJIUCTBEHHOTO Jieca», «JKOocHCTeMa XBOMHOro Jecay», «buomeHos Bomoéma», «ATpOLEHO3»,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JICHCTBHS HA NIPUPOAY», «BakHelIe HCTOYHUKHY 3arpsi3HEHMS BO3yXa
U TPYHTOBBIX BOjA», «llouBa — BakHeHImass cocrapistomas Ouochepsr», «DakTopsl Ierpagaluu MOYBY,
«[lapaukoBei 3pdexT», «DaKTOpbl paJnOAKTHBHOTO 3arpsi3HeHHs Ouocdepsr», «OOmas CTPyKTypa
ouocheps», «PacmpocTpanenue xu3zHU B Ouocdepe», «O30HOBBIM 3kpaH Ouocdepr», «KpyroBopor
yraepoaa B Ouocdeper, «KpyroBopot a3ota B MpHUpOAE».
Ob6opynoBanue: Mmoaenb-anmiankanus «Tunuunele OMOLEHO3bI», TepOapuil «PacTuTenpHble COOOIIECTBAY,
Koiekuuu «buoneHos», «Bpeautenu BaKHEWIIUX CEIbCKOXO3AWCTBEHHBIX KYJIbTYyp», repOapuu Hu
KOJIJICKIIUM PAcTeHUH M >KMBOTHBIX, HMPUHAAIESKAIINE K PA3HBIM SKOJIOTMYECKMM IpyIIaM OIHOI0 BHJA,
Kpacnas xknura Poccuiickoit ®enepanuu, n300pakeHusi OXpaHsIEMbIX BUJIOB PaCTEHUI U dKUBOTHBIX.

IUDTIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMEBI 110 BUMOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3yJibTaTaM OCBOCHMS O00yYarolMMHUCA
IIporpamMM CpeaHero o01iero 00pa3oBaHus: IHYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3ylbTaTOB OCBOEHUS IpenMera «buosiorusy BbIIEIeHBI CIEAYone
COCTABIISIIOLIME: OCO3HAHHE OOYYAaIOIIMMHCS POCCHMCKON TI'pa)XTaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIPENIEICHNI0, HaJuuie MOTHUBALlMU K OOy4eHHIO OMOJIOTHH,
I[eJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEKIAECHUH JMYHOCTH HA OCHOBE KIIHOYEBBIX ILIEHHOCTEH M
HCTOPUYECKUX TPaJuLUN Pa3BUTHS OMOJIOTMYECKOTO 3HAHHUS, TOTOBHOCTh M CIHOCOOHOCTh OOyYaroluxcs
PYKOBOJCTBOBAThCS B CBOEH AESITEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, NMPUCYLIUMH CUCTEME
OMOJIOTNYECKOT0 00pa30BaHUs, HAJTMUYUE SKOJIOTMYECKOTO NMPAaBOCO3HAHMSA, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOMTb KU3HEHHBIE IIJIaHBI.
JInuHOCTHBIE pe3ynabTaThl OCBOCHMS TNpeaMera «bHOJOrHs» JOOCTUraloTCs B €IMHCTBE Y4YeOHOM U
BOCIUTATEIbHOW JESTENIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUHCKMMHU COLMOKYIBTYPHBIMH,
UCTOPUYECKHUMHU U TyXOBHO-HPABCTBEHHBIMHU IIECHHOCTSMH, IPUHATHIMH B OOILECTBE NMpaBUJIaMH 1 HOPMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHMs, CaMOBOCIUTAHUS U CaMOPa3BUTHUSA, Pa3BUTHS



BHYTPEHHEH MO3UIUHU JUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K 3aKOHY U IMPaBOMOPSAKY, YEIOBEKY Tpyla U
CTapIieMy MOKOJIEHHIO, B3aMMHOTO YBaXKCHHS, OCPEKHOTO OTHOMICHUS K KYyJIbTYpHOMY HACICIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, NpUpoe U OKPYKarollen cpee.
JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «bBHOIOTHS» MOJDKHBI OTpakaTh TOTOBHOCTh U
CHOCOOHOCTh OOYyUaroOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UILMEN JIHMYHOCTH,
CUCTEMON I[EHHOCTHBIX OpPHUCHTAIlMi, TIO3UTHBHBIX BHYTPCHHHX YOEXKJICHHH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM [LEHHOCTSAM POCCUHCKOro OOIIeCTBa, pacIIUPEHHE >KU3HEHHOTO OIMbITa U  OIbITa
NESTEILHOCTH B IPOLIECCE pean3allii OCHOBHBIX HANpPaBJICHUM BOCIUTATEIbHON JEATEIbHOCTH, B TOM
YHClie B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMA:
c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3MIIMHU OOYydYarollerocs Kak aKTUBHOTO M OTBETCTBEHHOrO 4YJIEHA
POCCHIICKOTO 00IIEeCTBa;
OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIHHOCTH MPH CO3JaHUU YYEOHBIX IPOCKTOB, DPEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOrMUECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OTPEENATh COOCTBEHHYIO TO3HIIMIO MO OTHOIICHHWIO K SBJICHHSIM COBPEMEHHOW KH3HU U
OOBACHATH €€;
YMEHUE YYUTHIBaTh B CBOUX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTMBHOTO B3aUMOJCHCTBUS JIOACH C
pa3HbIMH YOKICHHUSIMH, KYIbTYPHBIMHU IIEHHOCTSIMU M COITUAIBHBIM MOJO0XKEHHEM;
TOTOBHOCTh K COTPYIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX, TMO3HABATEIBHBIX H
UCCIIEIOBATENLCKUX 33]1a4, YBAKUTEILHOTO OTHOIICHUSI K MHEHHIO OMMOHEHTOB MPH O0CYXACHUU CTIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;
TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS
Cc(OPMHPOBAHHOCTH POCCUICKON TPaXKTaHCKOW MIEHTHYHOCTH, TATPHOTH3MA, YBAKECHHUS K CBOEMY HapOYy,
YyBCTBA OTBETCTBEHHOCTH Iepea PoauHoi, ropaocTu 3a cBoi Kpai, cBoro Poauny, CBOIl SA3BIK U KYJIbTYpY,
IIPOLIIOE U HACTOsIIIee MHOIMOHALMOHAILHOTO Hapoja Poccuu;
LIEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEAUI0 W MaMATHHKAaM IPUPOJIbI, JOCTHXKEHHsAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIE;
CIOCOOHOCTH OLIEHWBATh BKJIAJ POCCHMCKHX YUEHBIX B CTAHOBIIEHHE M Pa3BUTHE OMOJOTHU, TOHUMAHUS
3HaYeHHUs OMOJIOTMH B TO3HAHUH 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOIO OOIIECTBA;
uzelHas yoex1€HHOCTh, TOTOBHOCTh K CIYXEHMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro cyAb0y;
3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:
OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOT0 Hapoa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;
CIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTHUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;
OCO3HAaHME JINYHOTO BKJIaJia B TOCTPOEHHE YCTOWYMBOTO OYAYILEro;
OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPHUHSITUS
LIEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBHUHM € TpaJuLUsAMU HaponoB Poccuu;
4) 3cTeTHYeCKOro BOCIIMTAHMSA:
ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHMYECKOI'O TBOPYECTBA,
CrHopTa, TpyJa, OOIECTBEHHBIX OTHOIIECHUI;
ITOHMMAaHHUE HYMOLIMOHAJIBHOTO BO3ACHCTBUS JKUBOU NMPUPOABI U €€ LIEHHOCTH;
TOTOBHOCTh K CAaMOBBIPQ)KEHUIO B Pa3HbIX BUJAaX MCKYCCTBA, CTPEMIICHHE MPOSBIATh KauecTBa TBOPUECKON
JUYHOCTH;

5) ¢pusuueckoro BOCIIUTAHMS, ¢hopmupoBanus KYJbTYPbI 310POBbSI "
IMOLMOHAJIBHOIO 0J1IArONOJIYYHs:
MOHMMaHHE M peaju3alus 370poBOro M Oe3omacHoro obpasa >KU3HU (370pOBOE MHUTAHUE, COOJIIOJICHHE
TUTHEHUYECKUX MPaBUI U HOPM, COAJaHCHUPOBAHHBIM PEXXUM 3aHATHH M OTAbIXA, peryispHas (usndeckas
aKTUBHOCTb), OE€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHHUSI K COOCTBEHHOMY (DPM3UYECKOMY U
IICUXUYECKOMY 37]0POBBIO;



MOHMMAaHKE [IEHHOCTH MPaBUJI MHANBUAYAIBHOTO M KOJUIEKTUBHOTO O€30M1acHOTO MOBEACHUS B CUTYaLIUSAX,
YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOICH;
OCO3HAaHWE TMOCHEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJSEHUS alKoroiisi, HapKOTHUKOB,
KypEeHHUs);
6) TPYA0BOro BOCIIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIECHHOCTU MacTEepPCTBA, TPYI0JII00HE;
TOTOBHOCTh K AKTHUBHOM NEATEIBHOCTH TEXHOJOTMYECKOW M COIMAIbHON HampaBJIeHHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATH, INIAHUPOBATH M CAMOCTOSTEIHHO BEITIOIHSThH TAKYIO JESTEIBHOCTH;
MHTEPEC K Pa3IMYHBIM cepaM NpoPecCHOHANBHON NesTeIbHOCTH, YMEHUE COBEPILIATh OCO3HAHHBIN BBHIOOD
Oymy1iei npodeccuu U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUU BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCIIUTAHMS:
HKOJIOTMUYECKU I1eJIeCO000pa3Hoe OTHOLIEHHE K MPUPOJE KaK HCTOYHUKY XU3HM Ha 3emie, OCHOBE €&
CYILIECTBOBAHMUS;
MOBBILICHUE YPOBHS AKOJIOTMUYECKOI KYIbTYpPbI: IPUOOPETEHNE ONBITA IJIAHUPOBAHUS [TOCTYIKOB U OLIEHKH
WX BO3MOXHBIX TIOCJICICTBUN JJISI OKPYKAFOIICH CPEIbI;
OCO3HaHUE T00aTbHOI0 XapaKTepa 3KOJOTHIECKUX MPOOJIeM U MyTel X peleHus;
CIIOCOOHOCTh HWCIOJB30BaTh MPHOOpETAaEMbIC MPH M3YYECHUW OMOJIOTHUU 3HAHUS W YMCHHS TPU PEIICHUU
npo0sieM, CBSI3aHHBIX C PALMOHAIBHBIM TMPUPOJONONIH30BAHHEM (COOJIOACHHE MpaBWUJI MOBEACHUS B
MPUPOJIC, HAIMPABJICHHBIX HA COXPAaHEHHWE PABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUIOB, 3KOCHCTEM,
ounocdepsl);
AKTUBHOE HENPUATHE JICUCTBUM, NPUHOCAIIMX BPEI OKPYXKAOUIEH NPUPOJHONW CpeAe, YMEHHE
MPOTHO3UPOBATh HEONArOMPHUATHBIE HKOJIOTMYECKUE TMOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUNA H
MIPEeIOTBPAIATH HX;
HaJIM4YUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpPhI, OIBITa JESTEIbHOCTH
9KOJIOTHYECKOHN HAIPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B MTO3HABATEIIBHONH, KOMMYHHKATHBHOM
U COIHUAIbHON TMpaKkTUKE, TOTOBHOCTH K YYacTUIO B TMIPAKTHUYECKOH JESATENBHOCTH JKOJIOTUYECKOM
HaIPaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO NO3HAHMS:
c(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHOHN MPAKTHUKH, OCHOBAHHOTO Ha JMAJOore KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B TIOJIUKYJIBTYPHOM MHPE;
COBEpPIIIEHCTBOBAHNUE SI3bIKOBOW M YUTATEIBCKOM KyJIbTYPhl KaK CPEACTBA B3aMMOJICHCTBUS MEXY JIIOJAbMHU
Y TIO3HAHMSI MHPA;
MOHUMaHHUEe creuu(UKy OMONOTMHM KaK HAayKd, OCO3HaHHMS e€ poiu B (OPMUPOBAHUU PAIMOHATHHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU LEJTOCTHOTO MPEJCTABICHUS 00 OKPYXAIoleM MHpPE KaK O €IUHCTBE
MPUPOABI, 4YeTOoBeKa W O0OIecTBa, B MO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpolieM
COXPAHEHHUS TPUPOJTHOTO PABHOBECHS;
yOexIEHHOCTh B 3HAYUMOCTH OHMOJIOTUU AJIsi COBPEMEHHOH IMBWIM3AIMU: OOECIeueHUs HOBOTO YpPOBHS
pa3BUTHS MEIWIMHBI, CO3/IaHUE TEPCIEKTUBHBIX OMOTEXHOJIOTHHA, CIIOCOOHBIX peIlaTh pPEeCypCHBIC
MpoOJIeMbl pPa3BUTHS UYEIOBEUYECTBA, MOUCKA MyTeH BBIXOJA U3 TIOOATBHBIX AKOJIOTMUYECKUX MPOoOJieM U
obecriedeHus mepexoa K yCTOMYNBOMY Pa3BUTHIO, PAIlMOHAILHOMY HCIIOJE30BAHUIO MIPUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B IOJYUYCHUU OHMOJOTHYCCKUX 3HAHUK B IEJSIX IOBBINICHUS OOMIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTaBHON 4acTH ()YHKIIMOHATHHOW TPAMOTHOCTH OO0YYarOIINXCs,
dhopmMupyeMoit ipu U3y4eHUH OUOJIOTHH;
MOHMUMAaHUE CYIIHOCTH METOJOB TO3HAHMS, HCIOIb3YEeMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh IOJy9aeMble 3HAHWS Ui aHaIu3a W OOBSICHCHHS SBJICHHHA OKDPYXKAIOMIETO MHpa U
MPOUCXOJSIINX B HEM U3MEHEHHH, YMEHHE JIeaTh 000CHOBAHHBIE 3aKIIOYCHHSI HA OCHOBE HAayYHBIX (DaKTOB
Y UMEIOTIMXCS JAHHBIX C IEJTBIO MTOTYICHHS TOCTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTH CaMOCTOSITENIbHO MCIOIB30BaTh OMOJOTHYECKHE 3HAHUS Ui PElIeHUs MpoOjeM B pealbHbIX
KU3HEHHBIX CUTYaIIHIX;
OCO3HAaHWE IICHHOCTH  HAYYHOW  JCSITEILHOCTH, TOTOBHOCTh  OCYIICCTBIISATH  NPOSKTHYIO U
HCCIIEIOBATENBCKYIO A TEIbHOCTh MHIUBUYaTbHO U B TPYIIIE;



TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIO, K aKTUBHOMY MOJIYUYEHHUIO
HOBBIX 3HAHUH M0 OMOJIOTHH B COOTBETCTBUU C )KMU3HEHHBIMU TOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS Y4eOHOro npeamera «bruosorus BKIOYAOT: 3HaYUMbIE /115
(hOopMUPOBaHHST MUPOBO33PEHUS 00YJAIOIINXCSI MEKIUCIUILIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC
MOHSATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHEHU(PHUKY METOI0B TIO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHsI, SIBIICHUE, MIPOIIECC, CHCTEMa, HAYIHBIN (haKT,
MIPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUsI, UCCIIeIOBaHKEe, HAOII0IEHUE, U3MEpPEHUE,
AKCIIEPUMEHT U JAPYTUX ), YHUBEPCAIIbHBIC YueOHbIC IEHCTBUS (I03HABAaTEIbHBIC, KOMMYHUKATHBHBIC,
perynaTuBHbIe), obecreynBaroniye GopmMupoBaHue pyHKIIMOHAIBHON IPaMOTHOCTH U COLIUATIBLHON
KOMITETEHITHH 00YYarOIIUXCsl, CIIOCOOHOCTh 00YJArOIINUXCS UCIIOIh30BaTh OCBOCHHBIE
MEXIUCUUIIMHAPHBIE, MUPOBO33pEHYECKUE 3HAHUS U YHUBEpCalbHbIe yueOHbIE AeHCTBUS B
ITI03HABATEJIBHON U COLUAIbHOM ITPAKTHKE.

MetanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl CPEeTHETr0 O0IIEeTr0 00pa3oBaHus JOHKHBI OTPAKaTh:

OBJaieHne YHUBEPCAJbHBIMH Y4€OHBIMM NMO3HABATEIbHBIMH 1eHCTBUSIMH:
1) 6azoBble JJOrHYECKHeE el CTBHUA:
CaMOCTOATENILHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
WCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTMUECKOTO MBINUICHUS (aHaiW3a, CUHTE3a, CPaBHEHUS,
kiaccuukamnuu, 0000IIEeHH), PACKPBIBATh CMBICI OWOJIOTHYCCKUX MOHATHH (BBIACISATh UX XapaKTEPHBIC
MIPU3HAKH, YCTAHABIIUBATH CBS3H C IPYTUMHU MMOHATHSIMH ),
ONPEACIISITh 1NN eI TEIbHOCTH, 3a1aBas napamMeTphbl U KPUTEPUH UX JOCTHXKEHHUS, COOTHOCUTD PE3yJIbTaThl
JEATEIIbHOCTH C TTOCTABIICHHBIMU ICTISIMH;
HCIIO0JIH30BaTh OMOJIOTMYECKUE TTOHATHUS 11 O0BsCHEHUS (DAKTOB U SBJICHUH KUBON TPUPOIBL;
CTPOUTh JIOTUYECKHUE paACCYXJeHUs (MHIYKTUBHBIE, JIGAYKTUBHBIC, TI0 aHAJOTUM), BBIABIATH
3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHS B PACCMATPHUBACMBIX SBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUCHHUSI;
MPUMEHATh CXEMHO-MOJENIbHBIE CPEACTBA JJI TPEICTABICHUS CYIIECTBEHHBIX CBS3€H W OTHOILICHUN B
U3Yy4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMH Pa3HOTO PO, BBIIBICHHBIX B Pa3UYHBIX
WH(POPMAITMOHHBIX UCTOYHHUKAX;
pa3zpabaTeiBaTh TUIaH peEIIEHUs MpoOJeMbl ¢ Yy4ETOM aHalu3a MMEIOIIUXCS MaTepUANbHBIX |
HEMaTepHUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJbTATOB IIENIAM, OLIEHHBATh PUCKU
IMOCJIC/ICTBUU NCATCIBHOCTH;
KOOPJIUHUPOBATh M BBHIMOJHATH pPabOTy B YCJIOBHSIX pPEaJbHOT0, BUPTYAIbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.
2) 6a30BbIE HCCJIEI0BATEIbCKHE NeliCTBHUS:
BIIa/IETh HAaBBIKAMU Y4eOHO-HCCIIEOBATENbCKOW M TMPOEKTHOW NEATENbHOCTH, HAaBBIKAMH pa3pelICHUS
po0JieM, CrTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJ/IOB PEIICHUS MPAKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METO/IOB [TO3HAHUS;
WCIIOIb30BaTh Pa3IMYHBIE BUIBI JEATEILHOCTH MO TIOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAINH,
MpeoOpa3oBaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE TPU CO3JAaHUHM Y4EOHBIX H
COIMAJIBHBIX TIPOEKTOB;
(dbopMUPOBAaTh HAYYHBIH THUI MBIIIJICHUS, BIAAETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TOHSATHUSMU U
METO/IaMH;
CTaBUTh U (HOpMyYNIHpPOBATh COOCTBEHHBIE 3a/ladyll B OOpa30BaTENbHON JAEATEIPHOCTH M >KU3HEHHBIX
CUTYaIHsIX;
BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3MpPOBATh 3a7ady, BBIABUTATh TMIOTE3Y €€ pellIeHUs,
HaxOJUTh AapryMEHTHI I JOKa3aTelIbcTBAa CBOWX YTBEPXKICHUM, 3a/laBaTh MapaMeTpbl W KPUTEPHUH
pelieHus;
aHATM3UPOBATh TIOJYYCHHBIE B XOJE€ PEIICHHUS 3a7a4dl pPe3yJabTaThl, KPUTHYECKH OIICHUBATHh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;
JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;



OCYILIECTBIIATH IIeJIEHANIPABICHHBIN MMOMCK MEepEeHoca CPEICTB U Coco00B ACUCTBUS B MpodeccrnoHaIbHYIO
cpeny;
YMETb NEPEHOCUTh 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH KUZHEACSATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;
BBIIBUTATh HOBBIE HJIEH, IMpe/jlaraTh OpUTrHHAIbHbBIE TOIXO0bl U PEUICHHs, CTABUTh IMPOOJIEMbI U 3aJauH,
JOMYCKAIOINE aTbTePHATUBHBIC PEIICHUSI.

3) padora ¢ ungopmaunmeii:
OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAaX wHHMopMamuu (Tekcre y4eOHOro MocoOus, Hay4HO-
MOMYJISIPHOM JUTEepaType, OMOJIOTMYECKHX CIIOBapsiX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX NaHHbBIX, B
WuTepHere), aHaIM3upoBaTh HHPOPMALUIO pa3IUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUECKH
OLICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;
(dbopMyIHpOBaTh 3aMpOChl U NPUMEHSTH Pa3IUYHBIE METOJBI IMPH IOHCKE M OTOOpe OMOIOTHYECKOM
nH(popManuy, He0OXOAUMOMH /ISl BBIMOTHEHNS YUeOHBIX 3a7a4;
npuoOpeTaTh OMBIT UCIIOIB30BaHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TE€XHOJOTHHA, COBEPIICHCTBOBATh
KYJIbTYPY aKTUBHOTO HCIOIb30BAaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (JOpMy HpeICcTaBICHHUS OMOJIOTMYECKOi MH(pOpMaMU (CXEeMBbI,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOE);
UCTOJIB30BaTh HAYYHBIH S3bIK B KayecTBE CpEACTBAa INpU padoTe ¢ OHOJOTHYECKOW HH(OPMAIUECH:
MPUMEHSITh XUMUYECKUE, (PU3NYECKHE U MaTeMaTHYeCKHe 3HAKU M CHUMBOJBI, (popmynbl, abOpeBuaTypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATTISITHOCTH;
BJIa/IETh HABBIKAMU PACIO3HABAHUS U 3AIIUTH HHPOpMAIHK, HH(HOPMALIMOHHON 6€301MaCHOCTH JIMYHOCTH.

OBiajieHNe YHHBEPCAILHBIMH KOMMYHHKATHBHBIMY J1eiiCTBUSIMH:
1) o01menmne:
OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX cepax »KHU3HH, aKTHBHO YUacTBOBATh B JHAIIOTE MJIH JUCKYCCUH 1O
CymiecTBy OOCYKmaeMoil Tembl (yMEHHE 3aIaBaTh BOIPOCHI, BBICKA3BIBATH CYKACHHUS OTHOCHTEIHHO
BBIMIOJIHEHUST TPE/IaraeMoil  3ajlau, yYUTHIBATh HHTEPECHl W COrNIACOBAHHOCTH MO3UIMN JIPYTUX
YYaCTHUKOB JHajIora WK JUCKYCCUN);
pacmo3HaBaTh HeBepOalIbHBIE CPEICTBA OOUICHHUS, IOHUMATh 3HAYCHHE COIMAIIBHBIX 3HAKOB, MPEMTOCHUIOK
BO3HHUKHOBEHHUS KOH(QIMKTHBIX CUTYallMi, yMETh CMAr4aTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;
BJIAJICTh PA3UYHBIMH CIOCO0aMH OOLICHHS M B3aMMOJCHCTBUS, MOHUMAaTh HAMEPEHUs APYTUX IOJCH,
MPOSIBJIATh YBAXKUTEIHLHOE OTHOIIEHHWE K COOECETHHKY W B KOPpEeKTHOW (opme dopmynupoBaTh CBOU
BO3paKCHHUS;
Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PCHHUS C MCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:
MOHMMaThb M UCMOJb30BaTh NPEUMYIIECTBA KOMAaHJHOM M WHAMBHUIYyalbHOH paboThl NpU peHIeHUun
OMOJOrMYecKOl  MpoOJieMbl, OOOCHOBBIBaTbH  HEOOXOJUMOCTh  MPUMEHEHMsS  TIPYNNOBBIX  (opm
B3aMMOJICHCTBUS IIPU PELICHNN YueOHO! 3a1auH;
BBIOMPATh TEMAaTHKy M METOJbI COBMECTHBIX ICHCTBUH C y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaX/10T0 YIeHa KOJUIEKTUBA,;
NPUHUMATh I COBMECTHOW JIeSTENbHOCTH, OPraHW30BBIBATHh W KOOPAWHUPOBATH ACUCTBUS MO €&
JOCTH)KEHHUIO: COCTaBJIATh IUIAH JIEHCTBUH, paclpeesiaTh poiu ¢ Y4ETOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;
OLIEHUBATh KAadyeCTBO CBOEr0 BKJaJa M KaXJOr0 Yy4YyaCcTHMKAa KOMaHAbl B OOMMHA pe3yiabTarT IIo
pa3paboTaHHBIM KPUTEPUSIM;
npeJularaTb HOBBIE IPOEKTHI, OLEHMBATH WJEH C TO3ULMU HOBH3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOM
3HaYHMOCTH;
OCYILECTBISATh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSIX, IPOSIBIATH TBOPUECTBO U
BOOOpakeHne, OBITh MHUITMATHBHBIM.

OBiaieHne YHUBEPCAJIbHBIMH PeryJssTHBHbBIMU e CTBUAMU:
1) camoopranmn3anms:
WCTIOJh30BaTh OMOJIOTUYECKHE 3HAHUS JUTSl BBISIBICHUS NPOOJIEM M UX PEHICHHS B XU3HEHHBIX M YYeOHBIX
CUTYyalUsX;



BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM IIeJIeBbIe M CMBICIOBbIE YCTAHOBKH B CBOMX JIEHCTBHUSX U
IIOCTYIIKaX I10 OTHOLIEHHUIO K )KMBOM IPUPOJE, CBOEMY 310POBBIO U 3J0POBbIO OKPYXKAIOIIUX;
CaMOCTOSITENIFHO OCYIIECTBIIATh TMO3HABATENBHYIO JESTENbHOCTb, BBISBIATH MPOOJIEMBbI, CTaBUTh U
(dopMynHpOBaTH COOCTBEHHBIE 337a4l B 00Pa30BATEIbHOMN AEATETLHOCTH U )KU3HEHHBIX CUTYAIHIX;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pElIeHHs] MpoOJeMbl ¢ YYETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;
JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;
pacIpsATh paMK{ Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
crocobcTBoBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW HPYAULMUM B Pa3HBIX OOJACTAX 3HAHUM,
MTOCTOSTHHO TMOBBIMIATH CBOM 00pa30BaTEIIbHBIN U KYJIBTYPHBINA YPOBEHbD.
2) CAMOKOHTPOJIb:
JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pe3yIabTaTOB LIEIISM;
BJIaJICTh HABBIKAMH TTO3HABATEIHHON Pe(PICKCHH KaK 0CO3HAHMS COBEPIIAEMBIX JACHCTBUI M MBICTUTEIbHBIX
MPOLIECCOB, UX PE3YyIbTAaTOB W OCHOBAaHUH, HCIONB30BaTh MPUEMBI PeIEKCHH JJIsl OLIEHKH CUTYalluH,
BbIOOpa BEPHOT'O PELICHHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPH aHAJIU3€ PE3yJIbTaTOB ACSATEIbHOCTH;

3) npuHsATHE CeOs U APYIrUX:
IIPUHUMATD ce0sl, TIOHUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JI€ATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHsbie pe3ynbTaThl ocBoeHUs porpaMmbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT cnenuduyeckue 11 yaeOHoro npeamera «bruonorus» HaydHble 3HAHUS, YMEHHS U CLIOCOOBI
JEUCTBHN 110 OCBOCHUIO, UHTEPIPETALUN
U peo0pa30BaHMIO 3HAHUH, BUJIbI AEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUH B
Pa3NMYHBIX y4eOHBIX CHTYaIUsIX, @ TAK)KE B PEaJIbHBIX JKU3HEHHBIX CHTYAIlUsX, CBA3aHHBIX ¢ Ononorueii. B
IporpamMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABIEHBI 10 roJjaM 00yUeHHs.

[IpenmerHble pe3ynbTaThl OCBOEHMsS ydeOHoro mnpeamera «buonorus» ¢ 10 knacce nONKHbBI
OTpaXarh:
c(OPMHPOBAHHOCTh 3HAHUHM O MECTE U POJIM OUOJOTHH B CUCTEME HAyYHOI'O 3HAHUS €CTECTBEHHBIX HAYK, B
(hOopMHPOBAaHNN COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa ¥ HAYyYHOT'O MUPOBO33PEHUS, O BKIIAJIC
POCCHIMCKMX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DYHKIIMOHAJIBHOW TI'PaMOTHOCTH
4eJIoBeKa ISl pelIeHNs )KU3HEHHBIX 3a/1a4;
YMEHHUE pacKpbIBaTh COJEp)KaHHE OHOJOTMYECKMX TEPMUHOB W TOHSTUH: >KHU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3sM (0OMEH BeIIeCTB W INPEBpalleHHE HHEPruH), romMeocTa3 (caMmoperyisuus), YypOBHEBas
OpraHu3aIysl XKUBBIX CHUCTEM, CAMOBOCIPOM3BEJCHUE (PENPOIYKIM), HACIEICTBEHHOCTh, U3MEHYMBOCTD,
POCT | pa3BUTHE;
yMEHHUE u3jaraTb OMOJIOTMYECKHE TeOpuH (KJIETOYHAsi, XpOMOCOMHasl, MyTallUOHHAsA, LIEHTpaIbHAs JJorMa
MoJIeKyJsipHOil Omosnorun), 3akoHsl (I'. Mengens, T. Moprana, H. W. BaBunosa) u ydenus (o meHTpax
MHOTro0o0Opasusi U IMPOUCXOKICHUs KylIbTypHBIX pacteHuii H. V. BaBunoBa), ompenensts TpaHUIBl HX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;
YMEHHUE BIaJIeTh METOJAaMHU HAayYyHOI'O MO3HAHUS B OMOJOTMH: HAOJIOJEHUE U ONMUCAHME >KUBBIX CHCTEM,
MPOIIECCOB ¥ SIBJICHWH, OpTaHW3alUs M TpOBeIeHHE OWOJIOTHYECKOTO OJKCIIEPHUMEHTA, BBIIBIKEHHUE
TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXAYy HCCIEIyeMbIMU BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX
pe3yIbTaTOB, HCIIOJIB30BAHHBIX HAy4YHBIX IMOHSATHHA, TEOPHHA W 3aKOHOB, YMEHHE JellaTh BBIBOJIBI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;
YMEHHUE BBIJIENATH CYNIECTBEHHBIC MPU3HAKH BHPYCOB, KIIETOK IMPOKAPUOT U DYKAPHOT, OAHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BELIECTB W TNPEBPAIICHUS >HEPTUU B



KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 W DHEPreTHYecKOro oOMeHa, XEMOCHHTE3a, MHTO3a, Meilo3a,
OIUIOAOTBOPEHUS, PA3MHOKEHUS, UHANBUYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPHUMEHATh MOJTy4YCHHBIC 3HAHHS Ui OOBSCHEHHS OHOJIOTHYECKHX MPOLECCOB W SIBICHHH, JUIS
NPUHSATHS PAKTHYECKUX PEIICHHH B MOBCEJHEBHOW JKM3HM C LIEJIBIO OOecreueHusi 0e30MacHOCTH CBOETO
3JI0POBbsSI U 3[J0POBbSI OKPYXKAIOIIUX JIFOJICH, COOJIFOICHUSI HOPM I'PAMOTHOI'O MOBEACHHS B OKPY)KaroLIeH
MIPUPOJTHON Ccpejie, MOHUMAHNEe HEOOXOJMMOCTH HCIIOJI30BAHUS JOCTHIKEHUH COBPEMEHHOW OHMOIOTHH H
OMOTEXHOJIOTUH ISl PALHOHATIEHOTO IPUPO/IOTIONIb30BAHHS;

YMEHHE pelIaTh 3JICMEHTapPHbIC TEHETUYCCKUE 3a/1a4l Ha MOHO- M TUTHOPHUIHOE CKPEUIMBAaHKE, CIICIUICHHOES
HACJIEIOBaHHE, COCTABIATH CXEMbl MOHOTHMOPHIHOTO CKPEIIMBAHUS Ul IPEICKa3aHHs HACleIOBAHUS
NPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH Ja00PATOPHBIC U MPAKTHYECKUE PaOOThI, COOMIOAATH MTPaBUiIa IPU paboTe ¢ y4eOHBIM U
1a00paTOpPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHYECKH OLICHHBAaTh W HMHTEPIPETHPOBATh HH(OPMAIMIO OHOIOIMYECKOro COJCpIKaHus,
BKITIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CPEICTBA MacCOBOW HMH(OpMAIWH,
HAy4YHO-TIOMYJISIPHBIC MaTEePUAJIbl), OITUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICAOBaHUI B OHOJIOrHH,
MCOAUIIUHE, 6I/IOTeXHOJIOI‘I/II/I;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHUCbMECHHBIC M YCTHBIC COOOIICHHUS, 0000mas OHOJIOrHYECKYIO
I/IH(l)OpMaIH/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, I'PAMOTHO MCITI0JIB30BATh MOHSATHHHBIN arrapar OHMOJIOTHH.

[IpenmMeTHBIE pe3ynbTaThl OCBOECHUS yueOHOro npenmMera «buonorus» ¢ 11 knacce N0OIKHBI OTpaXkarTh:
c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHHS €CTECTBEHHBIX HAayK, B
(hopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KAPTHHBI MUPa M HAYYHOT'O MUPOBO33PEHUS, O BKIIAZIC
POCCHUHCKHX U 3apyOeXHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIIMOHATBHOW TPaMOTHOCTH
YeJI0BeKa JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PaACKpBIBATh COAEpKAHHE OUOIIOTMUYECKUX TEPMUHOB M TMOHATUN: BUJ, MOMYIALUsA, TeHODOH,
IBOJIIOIIHSI, IBIDKYITUE CHIIBI ((DaKTOPBI) IBOJIONUH, IPUCIIOCOOICHHOCTh OPTaHU3MOB, BUA000pa3oBaHUE,
JKOJIOTHYECKHe (DAKTOpBl, JKOCHCTEMa, NPOAYLEHThl, KOHCYMEHTBHI, pEAYLEHThl, LEeNu MNUTaHHUs,
IKOJIOTHYECKas TUpaMuia, OnoreoreHos, onocdepa;

yMEHHE H3JaraTh OWOJIOTHMYECKHE Teopuu (dBoironMoHHas Teopus Y. JlapBuHa, CHHTETUYECKash TEOPUS
ABOJTIOIIMN), 3aKOHBI M 3aKOHOMEpPHOCTH (3apoabiieBoro cxonactBa K. M. bapa, uepenoBaHusi TJIaBHBIX
HanpasieHui u mytei sBomonuu A. H. Ceseprioa, yuenust o 6uocgepe B. U. BepHajckoro), onpenensits
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIaJIeTh METOJIaMH HAayYyHOI'O TMO3HAHUS B OMOJOTMU: HAOJIOJEHUE U OMUCAHME >KUBBIX CHUCTEM,
MIPOLIECCOB U SBJIGHUHM, OpraHU3alusi WU TMPOBEACHHE OHOJIOIMYECKOTO SKCIIEPUMEHTA, BBIIBUKECHHE
TMIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEJIMYMHAMH, OOBSICHEHUE IOJIyUYEeHHBIX
pe3yIbTaTOB, WCIIOJIL30BAHHBIX HAy4YHBIX TIOHSATHHA, TEOPHA M 3aKOHOB, YMEHHE [IeNlaTh BBIBOJBI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIENSATh CYHIECTBEHHbIE NMPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYJISAIHM,
IPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOIeOLlEHO30B U 3KOCUCTEM, OCOOEHHOCTH IIPOILIECCOB:
HACJIEJACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BHUI000pa30BaHUsA, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJOIMUECKUX (PaKTOPOB HA OPraHU3MBbI, IIEPEHOCA BELIECTB U MOTOKA SHEPIHU B
HKOCHCTEMAaX, AHTPONOICHHbIX W3MEHEHHH B JKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U
OMOTeOXMMHYECKUX IHKIIOB B Onocdepe;

yYMEHHE MPHUMEHSTh IMOJIyYeHHbIE 3HAaHUS AJIs OOBSICHEHHUS OMOJOTMYECKHX IMPOLIECCOB WM SBICHUH, Ui
NPUHATUS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOM JKM3HHU C LIebl0 oOecreyeHus 0e30MacHOCTH CBOETO
3JI0pOBbsSl U 3/10POBbS OKPY)KAIOIIUX JFOJeH, COOTIOCHHUSI HOPM I'PaMOTHOIO TOBEJIEHUS B OKpY’Karoulei
NPUPOJHOH cpejie, TOHUMaHue HEOOXOIUMOCTH UCIOIb30BaHUS JOCTH)KEHUI COBPEMEHHOM OMOIOTUU JUIs
PaIOHAIBLHOTO MIPUPOIONOIB30BAHNUS;

YMEHHE pelIaTh IeMEHTapHbIe OMOJIOTHUECKUE 33/1a4H, COCTABIIATh CXEMbI IIEPEHOCa BEIIECTB U SHEPTHH B
JKOCHCTEeMaXx (LIeTH MUTaHMUs);

YMEHUE BBIOIHATH Ja0OpaTOPHBIE U MPAKTUYECKHE PabOoThl, COOMI0IATh MpaBUIIa IpU paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OLIEHWBAThb M HWHTEPIPETHPOBATh HH(GOPMALMI0O OHMOJIOTMYECKOro COAepKaHMUs,
BKJTIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CpPEACTBa MAaccoBOW HHGopMaluu,



HAYYHO-TIONYJISIPHBIC MaTepPHAIIbl), pACCMAaTPUBATh TII00AEHBIC YKOJIOTHUECKHE TPOOJIEMBI COBPEMEHHOCTH,
(bopMHpPOBATh O OTHOLIECHUIO K HUM COOCTBEHHYIO O3HIIUIO;

YMEHHE CO0371aBaThb COOCTBEHHBIE THUCHMEHHBIE M YCTHBIE COOOIIEHUsA, 00001ass OUOIOTHYESCKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOIH30BATh MOHATHIHBIN anmapar OHoJI0Truu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne || HammeHoBaHue pa3[esioB U TEM MPOrPAMMbI | KosuuecTBo yacos | DnekTpoHHbIe (LUPPOBBIC) 00pa3oBaTEIbHbIC
n/n Beero||  KoutposbHbie [IpakTruecKue pecypceel
paboThl paboThI
‘1 HBI/IOJ‘IOFI/IH KaK HayKa H 2 H H 0.5 “BI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f41c292 ‘
‘2 H}KI/IBLIe CHCTEMBI U X OpraHu3aIus H 1 H H “BI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f41c292 ‘
‘3 HXI/IMI/I‘-IGCKI/Iﬁ COCTaB M CTPOCHHE KIIETKU H 8 H H 1 “BI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41c292 ‘
‘4 H}KmﬂeneﬂTeanOCTb KJICTKU H 6 H H HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/7f41c292 ‘
5 Pa3MHOXeHHE U MHIUBUYaIbHOE PA3BUTHE 5 1 bubmmorexa L{OK https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HaciencTBeHHOCTh M K3BMEHYMBOCTD 8 1.5 bubnmnoreka LIOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenekuus opranu3MoB. OCHOBBI 3 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHU
‘8 HPesepBHoe BpeMs H 1 H H HBI/I6JH/IOTGK3 LIOK https://m.edsoo.ru/7f41c292 ‘
OBHIEE KOJIMYECTBO YACOB I1O 0 4
I[TPOT'PAMME 34
11 KJIACC
Neo HaumeHoBaHue pa3aenoB u TeMm ‘ KosnndecTBo 4acoB DnekTpoHHbIE (1IH(POBBIC) 00pa3oBaTEIbHBIC
n/m [pOrpaMMBl Beero||  KoHTposbHbIE [TpakTuuecKue pecypceel
paboThI paboThI
‘1 ”3BOJ‘IIOI_II/IOHHa$I ouoorus H 9 H H 1 HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f41lcc74 ‘
2 Bo3HHMKHOBEHUE 1 pa3BUTHE )KU3HHU Ha 9 0.5 bubnuorexa LIOK https://m.edsoo.ru/7f41cc74
3emiie
‘3 ”OpraHmMLI U OKpY’Kalollas cpesa H 5 H H 1 HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
‘4 ”COO6IJ_ICCTB3. U DKOJIOTUYECKUE CUCTEMBI H 9 H H HBI/I6JII/IOTeKa LHOK https://m.edsoo.ru/7f41cc74 ‘
‘5 ”Pe3epBHoe BpeMs H 2 H H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
OBHIEE KOJIMYECTBO YACOB I1O 34 0 2.5

ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE
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10 KJIACC

No Tema ypoxka KonnuectBo yacos ‘ DNeKTpOHHBIE U(PPOBHIC
n/m Bcero|| Kontponsnsie || [IpakTuueckue 0obpasoBaTesbHbIEe PECypChl
paboThI paboThI
1 ||buonorus B cucreme Hayk 1 bubmmorexa [IOK
https://m.edsoo0.ru/863e6122
https://m.edso0.ru/863e632a
2 |[Metoabl mo3HaHUs KUBOM pupoabl. [IpakTnueckas 1 0.5 bubmuorexa [JOK
pabota Ne 1 «lcrosib30BaHUE Pa3InYHBIX METOIOB IPU https://m.edsoo.ru/863e6122
U3YYEHUH OMOJOTHYECKIX OOBEKTOBY
3 ||buonorudeckue CUCTEMBI, MPOLIECCHI M UX U3YUCHUE 1 bubnuoreka [JOK
https://m.edso00.ru/863e6564
4 | Xumuueckuii cocTaB KJIeTKU. Bona nu MuHepanbHbie COIu 1 bubnuorexa [JOK
https://m.edso0.ru/863e674e
5 |[benku. CoctaB u cTpoeHne OEITKOB 1 bubnuorexa [JOK
https://m.edso0.ru/863e6b72
6 || DepMeHTHI — OMOIIOTUYECKUE KATAIU3aTOPbI. 1 0.5 bubnuoreka [IOK
JlaboparopHas padota Ne 1 «/3ydeHue KaTaTuTHIECKOM https://m.edso0.ru/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHIIa3bl WU
KaTaasbl)»
7 |[YrneBogsl. Jlumuasl 1 bubnuotexa [JOK
https://m.edso0.ru/863e6870
8 |HyknenHoBble kuciotsl. ATO 1 bub6nuorexa [IOK
https://m.edsoo.ru/863e6d5c
9 |Hcropus u Metoasl uzyueHus kietku. Kinerounas teopus | 1 bub6nuorexa [IOK
https://m.edso0.ru/863e6e88
‘10 |KneT1<a KaK IIEJIOCTHAs )KUBasl CHCTEMa H H H H
11 ||Crpoenue sykapuoTnueckoit kietku. Jlaboparopnas 0.5 bubnnoreka [JOK
pabota Ne 2 «M3y4yeHne CTpoeHus KIETOK pacTeHuil, https://m.edso0.ru/863e6ff0
YKMBOTHBIX, TPHOOB U OAKTEPHii 1107 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax 1 UX OMUCaHUE)
12 ||OOMeH BeliecTB WIH METa00IU3M 1 bu6mmoreka [{OK
https://m.edso00.ru/863e766¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e6e88
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https://m.edsoo.ru/863e766c

n/a

Tema ypoka

KoanuectBo yacos

Beero|| Kontponbusie || IIpakTuueckue obpazoBaTenbHbIE eCypChI
paboThI paboThI
13 ||®orocuHTEe3. XeMOCHUHTE3 1 bubmuoreka [JOK
https://m.edso0.ru/863e7c98
14 |Suepreruueckuii oOMeH 1 bubmuorexka [JOK
https://m.edsoo.ru/863e7aae
15 ||’Ku3HeHHBIH UK KIeTKU. [{enenue kineTku. MuTos. 1 0.5 bubnmoreka [JOK
JlaboparopHas paborta Ne 3 «Habmronenne MuTo3a B https://m.edsoo0.ru/863e7dc4
KJIETKaX KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 |buocunTe3 Oenka. Peakiyst MAaTpUYHOTO CHHTE3a 1 bubnuorexa [JOK
https://m.edso0.ru/863e796e
17 ||Tpancasuus — OuocuHTE3 OenKa 1 bu6mmoreka [JOK
https://m.edso0.ru/863e796e
18 |[HexseTounbie pOpMBI KU3HI — BUPYCHI 1 bubnuorexa [JOK
https://m.edso0.ru/863e7540
19 ||®opMbI pa3sMHOKEHHUST OPTaHU3MOB 1 bubnuorexa [JOK
https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
20 |[Meiio3 1 bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a
21 ||OGpa3oBaHME U PA3BUTHE MOJOBBIX KIETOK. 1 0.5 bubnunoreka [JOK
OmnonorBopenue. JlaboparopHast pabota Ne 4 «M3yueHue https://m.edso00.ru/863e81b6
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
22 |HnuBuyaibHOE Pa3BUTHE OPTaHU3MOB 1 bubnnorexa [JOK
https://m.edso00.ru/863e8436
23 |[eneTnka — HayKa O HACJEJICTBEHHOCTH U U3MEHUMBOCTH | 1 bubnnorexa [JOK
https://m.edso00.ru/863e86f2
24 |3akOHOMEPHOCTHU HacJeI0BaHUs IPU3HAKOB. 1 bubnuorexa [IOK
MoHOTHOPUIHOE CKpPEIUBaHKE https://m.eds00.ru/863e8878
‘25 HJII/IrH6pH)1Hoe CKpelInBaHKe. 3aKOH HE3aBUCHMOTO H 1 H H HBI/I6J‘II/IOTeKa LHOK

‘ DJNEeKTPOHHBIE IUPPOBBIE



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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11 KJIACC

Ne Tema ypoka KonunuecTBo yacos ‘ DJNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Kontponbusie || IIpakTuueckue obpazoBaTenbHbIE eCypChI
paboThI paboThI
‘ HHaCJIeI[OBaHI/ISI NPU3HAKOB H H Hhttps:// m.eds00.ru/863e89%a4
26 ||CuemuienHO€ HacienoBaHUe MpU3HaKoB. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabota Ne 5 «M3ydyeHune pe3ybTaTOB MOHOTHOPUIHOTO U https://m.edso0.ru/863e8c60
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(HIBI Ha TOTOBBIX
MUKpOIpenapaTax»
27 |'eneruka nmosa. HacienoBanue npru3HaKoB, CHEIUICHHBIX c|| 1 bu6mmoreka [JOK
0JIOM https://m.edso0.ru/863e8c60
28 |[U3menuunBocTh. HeHacnencrBeHHass N3MEHYUBOCTD. 1 0.5 bu6mmoreka [JOK
JlaboparopHas pabota Ne 6. 3yuenue https://m.edso0.ru/863e8efe
MOJU(PUKAIIMOHHON H3MEHYMBOCTH, TOCTPOCHHE
BApUALMOHHOTO Psia U BAPUALIMOHHON KPUBOW»
29 |HacnencrBeHHas u3MEeHYUBOCTh. JlaboparopHas pabora 1 0.5 bubnmoreka [JOK
Ne 7. «AHanu3 Mmytanui y 1po30(uiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax»
30 |enermka genoBeka 1 bubmmoreka [JOK
https://m.edso0.ru/863e8d78
31 ||Pe3epBHEIi ypok. O00OIICHHE TTO TEME 1
«HacnencTBeHHOCTh M UI3MEHUYHUBOCTh OPTaHU3MOB)
32 ||Cenexuus Kak HayKa U Mpolecc 1 bub6nuorexa [IOK
https://m.edso0.ru/863e9214
33 ||MeTobl B JOCTHKEHUS CETCKITNN PACTEHUH M JKUBOTHBIX 1 bubnuoteka [JOK
https://m.edso0.ru/863e9214
34 ||buotexHONOrUs Kak OTpacib MPOU3BOACTBA 1 bubmuorexa [IOK
https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

‘ Ne Tema ypoka

KonuuectBo yacos

H DJIeKTPOHHBIE 1M (PPOBbHIE



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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n/n Bcero|| Kontponbhsie || [IpakTiuueckue o0pa3oBaTeNbHbIC PECYPChHI
paboThI paboThl
1 |[DBomronus ¥ METOBI €€ U3yUEHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/863ea20e
2 ||HUctopus pa3BUTHS NPEACTABICHUNA 00 3BOIIOIUN 1 bubmuoreka [IOK
https://m.edso0.ru/863e9570
3 |MukposBoIOIHS 1 bubnmoreka [JOK
https://m.edsoo.ru/863e9cle
4 |[Tomynsmus Kak 3JIeMEHTapHask SUHUIIA BUJIA U DBOJIFOIUH. 1 0.5 bu6mmoreka [JOK
JlabopatopHas pabota Ne 1 «CpaBHEHHE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIOY»
5 ||dBmwxkymue cuibl (3eMeHTapHble (PaKTOPHI) SBOIOIHH 1 bubnnoreka [JOK
https://m.edso0.ru/863e9da4
6 |[EcTecTBenHsbIit 0TOOp 1 ero GopMbl 1 bubnnoreka [JOK
https://m.edso0.ru/863e9ed0
7 |[Pe3ynpTaThl 3BOJIIOLMU: IPUCIIOCOOIEHHOCTh OPIraHU3MOB U 1 0.5 bubnuorexa [JOK
BupooOpazoBanue. JlaboparopHas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
NpUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIHLHOTO
XapakTepa
8 ||HampaBieHus u myTu MakpO3BOJIOLUH 1 bu6nuorexa [IOK
https://m.edso0.ru/863e9cle
‘9 ||H606paTI/IMOCTL SBONIOLUH H H H H
‘10 ”I/ICTOpI/IS{ KM3HM Ha 3eMJIe M METOJIbl €€ N3YUYEHUs H H H H
11 |['mnoTe3bl MPOUCXOXKICHUS KU3HH Ha 3emiie bu6nuorexa [IOK
https://m.edsoo.ru/863ea5a6
12 |[Pa3BuTHe *)HU3HU Ha 3eMJIe TIO 3paM U NepuoiamMm 1 bubmuorexa [IOK
https://m.edsoo.ru/863ea6be
13 ||OcHOBHBIE 3TAIBI YBOJIOIMH PACTUTEIHFHOTO M JKHBOTHOTO 1 0.5 bubnnorexa [JOK
mupa. [Ipaktrueckas padota Ne 1 «3yueHne nckomnaeMpix https://m.edsoo.ru/863ea8bc
OCTaTKOB PACTEHHUH 1 )KMBOTHBIX B KOJUICKIIHSIX)
14 ||CoBpemeHHas cucTeMa OpraHMYecKoro Mupa 1 bubnuorexa [JOK
https://m.edsoo.ru/863ea48e
‘15 ||9130J1}011H$1 4es0BeKa (AHTPOIOTeHE3) H 1 H H HBI/I6J‘II/IOTeKa LIOK



https://m.edsoo.ru/863ea20e
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Tema ypoxka

KonnuectBO yacos

‘ DJeKTpOHHbIE TU(PPOBBIC

Bceero|| Konrponbasle || [IpakTuueckue 0bpasoBaTeNnbHbIE PECYpChl
paboThI paboThl
Ll | | | |Ihttps://m.edsoo.ru/863eac2c
16 || ABwxyure cuibl (haKTOphl) aHTPOIIOTEHE3A 1 bubmmorexa [IOK
https://m.edsoo.ru/863ead44
‘17 ”OCHOBHBIC CTaJMH1 SBOJIIOIINH YEIOBEKa | | “ H
18 |YemnoBeueckue pacsl ¥ MPUPOTHBIC aJaNITALIMN YEIOBEKA bubmuorexa [IOK
https://m.edsoo.ru/863eaea2
19 ||PesepBublit ypok. O6001IeHHE 110 TeMe «BO3HUKHOBEHUE U 1
pa3BUTHE KU3HU Ha 3eMIIE»
‘20 ||3KOJIOFI/I$I KaK HayKa ‘ H H H
21 ||Cpenbl oOUTAaHUS U IKOJIOTUYECKUE (PAKTOPHI bubnuoreka [JOK
https://m.edsoo.ru/863eafec
22 ||AbuoTtnueckue (axropsl. Jlaboparopnas padora Ne 3. 1 0.5 bubmmorexa [IOK
«Mopdoaorudeckue 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas padota Ne 4. «BnusiHue cBera Ha
POCT U Pa3BUTHE YEPEHKOB KOJICYCa»
23 |[buotuueckue GhakTOphI 1 bub6nuorexa [IOK
https://m.edso0.ru/863eb348
24 | Dxonoruyeckue XxapakTepucTUkH nomyasnuu. [Ipakruyeckas 1 0.5
pabota Ne 2 «[loacyér miaoTHOCTH MOMYISIMKM pa3HbIX BUIOB
pacTeHUN»
25 ||CoobmiecTBa OpraHu3MoOB — OHOIIEHO3 1 bubnunoreka [JOK
https://m.edsoo.ru/863eb46a
26 || 9KoJOrHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubnnoreka [JOK
https://m.edsoo.ru/863eb46a
27 ||OcHOBHBIE ITOKA3aTEHN YKOCUCTEMBI. DKOJIOTHYECKHUE 1 bu6mmoreka [JOK
nupamubl. CBoiicTBa sKocucTeM. CyKIeCCHsI https://m.edso0.ru/863eb5fa
‘28 ”HpI/IpOI[HLIC HKOCUCTEMBI H 1 H H H
‘29 ||AHTponoreHHble 9KOCHCTEMBI H 1 H H H
‘30 ||BI/10C¢)epa — ri00ajibHas SKOCUCTEMA 3eMITN H 1 H H HBI/I6J‘II/IOTCK& I[HOK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Ne Tema ypoxka

KonnuectBO yacos

DJeKTpOHHbIE TU(PPOBBIC

Beero|| Kontponbasie || [TpakTuueckue obpazoBaTenbHbIC PECypCEI
paboThI paboThl

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

31 |[3akoHOMEpPHOCTHU CYIIECTBOBAHMS OUOCHEpPhI 1 bubnmoreka [JOK
https://m.edsoo.ru/863ebd16

‘32 ||‘{eJ10BequTBO B Onocdepe 3emin | “ H |

33 ||CocymiecTBOBaHME IPUPOJIBI U YEITIOBEYECTBA bubnmoreka [JOK
https://m.edsoo.ru/863ebale

34 |[Pe3epBHblii ypok. O600meHne TeMbl «Coo01iecTa u 1

9KOJIOTHYECKUE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YAEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /ITox pen.
[Taceunuka B.B., AkunonepHoe o6mectBo «3marenscTBo «IIpocBemienuey

* buonorus, 11 xnace/ [laceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AkunonepHoe o6mectBo «M3marensctBo «IIpocBemnienne)

METOAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJISA

1. ITonomapera N.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 kiacc.
Mertoanueckoe mocodue.- M., Benrana - I'pad, 2019;

2. Ilonomapena U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoaundeckoe mocodbue.- M., Bentana - I'pad, 2019.

3. ITonomapena W.H. buosnorus. 10 kiacc. Pabouas retpans. — M.; «BenTtana-I'pad».
4. Tlonomapesa M.H. buonorus. 11 knacc. Pabouas terpans. — M.; «Benrtana-I"pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. «Enunas xomnekmwmst Hudposeix OdpasoBarenbHbix Pecypcos» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexkrponHsIii yueOHUK «BHOTOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumus
6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http://nrc.edu.ru/est/r4/ - duomoruveckasi KapTHHA MHpa
8. http://planete-zemlya.ru/ - Tlnanera 3emist

9. http://ecologysite.narod.ru/index.html - skomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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