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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke IporpaMmbl MO OUOJOTMU TEOPETUUECKYI0 OCHOBY JIJI OMNpEIeTIeHUs TT0JIX0/I0B K (hOPMHUPOBAHUIO
comepxkaHusi ydyeOHoro mnpenmera «buonorus» cocraBunmu: koHmentyaiabHbie TonokeHuss DroC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEpXKaHUs, pe3yJbTaToB OOydeHHsT W TpeOOBaHWUW K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB, TOJIOXKEHUS 00 OOmUX TEeNsIX W NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpenHero obimiero oopasoanus B Poccuiickoit denepaiuiu, a TakxKe MOJOKEHUS O crienuuke OMoJIoruu, e€ 3HaUeHUH B
MO3HAHWW JKUBOW MPUPOABI U OOECIEYEHUH CYIIEeCTBOBaHMUS dYesoBeueckoro oOmiectBa. CorjacHO Ha3BaHHBIM
MOJIOKEHUSIM, OTIPEJICIICHBI OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o O6uosioruu Na€r MpeAcTaBIeHUE O LeNIX, 00 o0mIeil cTparerun 00y4eHusl, BOCIUTAHUS U Pa3BUTUSA
00yyaroImuxcsi CpeacTBaMu yueOHoro npenmera «buosorusy, onpeaenser 00s3aTesibHOE MPEAMETHOE COJIEpKAHUE, €T
CTPYKTYpY, pacripeiesieHre Mo pa3aesiaM U TeMaM, peKOMEHIyEMYIO MOCIeI0BATEIbHOCTh U3YUCHHS yueOHOTO MaTepuraia
C YYETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKH O0O0pa30BaTEbHOIO IPOIecca, BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMXCS.

B mporpamme 1o OMOJOTUM Tak)K€ YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMbBIM JTUYHOCTHBIM, METANPEIMETHBIM U
NpeAMETHBIM  pe3yibTaTaM  oOyueHuss B (OpPMHUPOBAaHUM  OCHOBHBIX  BHJOB  y4eOHO-TIO3HABATEILHOMN
NeSATEIbHOCTH/YUEOHBIX IEUCTBUI 00YUarOIIMXCS 10 OCBOCHUIO COJIEpP KaHMs OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 kimaccel, 6a30BbIi ypOBEHb) peaiM30BaH MPUHITUI TPEEMCTBEHHOCTH B U3yUEHUU
ouosioruu, 6j1arofapsi YeMy B HEM MpOCMATPUBACTCS HAMIPABICEHHOCTh HA pa3BUTHE 3HAHUM, CBA3aHHBIX C POpMUpPOBaAaHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, I[IEHHOCTHBIX OpPHEHTAlUM  JUYHOCTH, HKOJOTHYECKOTO  MBIILICHUS,
NpEACTaBICHUM O 340pOBOM oOpasze XKHM3HU M OSpPESKHBIM OTHOIICHHUEM K OKpYKaroleh mpupogaHoi cpene. IToatomy
HapsAy C U3y4eHUEM OOIIeOMOIOTUUECKHX TEOpUid, a TaKKe 3HAHUW O CTPOCHUM >KMBBIX CHCTEM PA3HOTO paHra u
CYIIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B MPOrpaMMe MO OMOJIOTHUHU YACICHO BHUMAaHUE HCIIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUN B TOBCEAHEBHOM KW3HU ISl PEIICHHUS NPUKIAIHBIX 3a7ad, B TOM 4YHUCJE: NPOPUIAKTUKU
HACJICJICTBEHHBIX 3a00JICBAaHUN YEJIOBEKA, MEIMKO-TEHETUYECKOTr0 KOHCYJIbTUPOBAHMS, OOOCHOBAHUS JKOJIOTUYECKH
11€JI€CO00pa3HOr0 TOBEACHUS B OKpY)KAIOIIEH MPUPOJHON cpefe, aHadnu3a BIUSHHS XO3SHCTBEHHOW IesSTEIHHOCTU
YeJI0BEKa Ha COCTOSIHUE MPUPOAHBIX M UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHME BHUMAHUS K MPUKJIAJHON HAIPaBICHHOCTH



ydyeOHOro mnpenMera «buosorus» MNpoOJUKTOBAHO HEOOXOJMMOCTBIO OOECHEYEeHMs] YCIOBHM JUIsl pEUIeHUS OJHOM W3
aKTyaJIbHBIX 3aJla4 IIKOJIBHOTO OHMOJIOTMYECKOT0 00pa30BaHUs, KOTOpas IMpeanojaraeT GopMHUpOBaHHE y O00yYaroIIUXCs
CIIOCOOHOCTH aJIalITUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpeiHero o01ero 0opa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieunBaeT (OPMUPOBAHUE Y
oOy4aromuxcsi OpeICTaBICHUA O HaydyHOH KapTHMHE MUpA, paclIUpsieT W 0000IaeT 3HaHMsS O >KUBOM IpHUpoxe, €€
OTJINYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpPraHM3allMy U HBOJIIOLMH, CO3AET YCIOBUS JIS: NMO3HAHUS 3aKOHOB >KMBOMU
npupoibl, (GopMUpoBaHHUA (YHKIIMOHATBHOW TPAMOTHOCTH, HAaBBIKOB 3/I0pOBOro U Oe3omacHoro oOpasa >KHU3HH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOILIEHHUS K )KMUBOW MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TAaK)Ke JJIs PEIICHUsI BOCIIMTATEIbHBIX U PAa3BUBAIOIIMX 33J]a4 CPEHEr0 OOIIEro
oOpa3oBaHMs, couuanu3auuu oOydaromuxcs. W3ydenwe Ouonoruu oOecneyuBaeT YCiaoBUS Uil  (OPMUPOBAHUS
MHTEJUIEKTYaJbHbIX, KOMMYHHUKAIMOHHBIX W HH()POPMALMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIbTYpPbl, CIIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C MPEICTABICHUSIMH U3 IPYTUX y4E€OHBIX IPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMUHU U
reorpaduu. Ha3BaHHble NOJOXKEHUS O MNpeAHa3HAYEHUU ydeOHoro mnpeamera «buonorus» cocTaBWId OCHOBY MJis
orpezesieHus MOJX0A0B K 0OTOOPY M CTPYKTYPUPOBAHUIO €r0 COJIEPKaHNUs, IPEACTABICHHOTO B IPOTpaMMe 110 OUOJIOTHH.

Ot0op coxmepxkanuss ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C IO3ULMIMA
KyJIbTYPOCOOOPAa3HOr0 MOAXO0/A, B COOTBETCTBHUHM C KOTOPHIM OOy4YaroIIHMecs AOKHBI OCBOMTh 3HAHMS M YMEHHMS,
3HauYMMble 11 (OPMHUPOBAHUS OOIIEH KyJIbTYphI, ONpPENEISIOIINe aJCeKBAaTHOE MOBEIACHUE YEJIOBEKAa B OKpY’KaloIlIen
IPUPOJIHON cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM JKM3HM M NPAKTHUECKOM nesTenbHOCTH. Ocoboe MecTo B 3TOM
CUCTEME 3HaHWM 3aHMMAIOT JIEMEHTHl COJIEp’KaHUs, KOTOpbIE CIyXKaT OCHOBOW Uid (pOpMHpPOBAHUS MPEICTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHUHE MHUpa W LEHHOCTHBIX OpPUEHTAlUUAX JIMYHOCTH, CHOCOOCTBYIOIIUX
IYMaHHU3aluK OMOJI0rM4eCcKOro o0pa3oBaHUsI.

CTpyKTypupoBaHHE COZIEpXKaHUS y4yeOHOro Marepuaja B IMPOrpaMMe IO OHMOJOTMHM OCYIIECTBICHO € YYETOM
OPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTAX KUBOW MPHUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
sBoJIOLIMKM. B cooTBeTCTBUM € A3TUM B CTPyKType ydeOHoro mpeamera «buonorus» BbIIEIEHBI CIEAYIOLIUE
coJiepkarenbHble TUHUM: «bronorus kak Hayka. MeTozibl Hay4dHOTO MO3HaHuUM», «Kierka kak Onosiornyeckas CUCTEMay,
«Opranu3m Kak Ouojorudeckas cucrema», «CuctemMa M MHOrooOpasue OpraHMYECKOro MHpa», «OBOJIOLUS KUBOU
IPUPOABD», « DIKOCUCTEMBI U MIPUCYIIAE UM 3aKOHOMEPHOCTH.



[enp uzydenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBIafieHHE OOY4YaIOIIMMUCS 3HAHUSIMHU O
CTPYKTYPHO-(PYHKITHOHAIBHON OpPTaHU3AIMH KUBBIX CHCTEM PAa3HOTO PaHTa W MPUOOPETECHUE YMEHHM HCIOIb30BaTh 3TH
3HAHUS JJIsl TPAMOTHBIX JCHCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOJIbI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM ypoBHE OOECHEUMBAETCS pEIICHUEM
CJIeIYIOIUX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBbI 3HAHWWA O OMOJOTUYECKHX TEOPHUSIX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUTIOTE3aX, MPaBUJIAX, CIYKAIIMNX OCHOBOU 1T (POPMUPOBAHUS MPEICTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHPA, O
METO/IaX HAyYHOTO MO3HAHUs, CTPOEHUH, MHOTOOOPa3uHl U OCOOCHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH,
BBIJIAIONTUXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTHY;

dbopmupoBaHre y 00y4aronIuxcsl MO3HABATENbHBIX, UHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce
aHajau3a JaHHBIX O MyTSIX Pa3BUTUA B OUOJOTUM HAYYHBIX B3TJISJIOB, UJIEW U TMOJXOJIOB K M3YYCHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE y OOy4YaromuXcs oOmied KyJabTypbl, (QYHKIIMOHATBLHON IPAMOTHOCTH, Pa3BUTHE YMEHHUN OOBACHSITH U
OLICHUBATh SIBJIICHUS OKPYKAIOLIEr0 MUpPA KMUBOM MPUPOJIbI HA OCHOBAHWU 3HAHUW U OIBITA, MOJYYEHHBIX NPU U3YYEHUU
Omooruy;

dbopmupoBaHue y OOydYarolmUXCsd YMEHUN WLTIOCTPUPOBATH 3HAUYCHHE OMOJIOTHYECKMX 3HAHUM B MPAKTUUYECKOU
NEATEIIbHOCTH YeJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHIA;

BOCMUTaHUE YOKIEHHOCTH B BO3MOXHOCTH TMO3HAHMS YEJIOBEKOM XHUBOW MPUPOJIbI, HEOOXOIUMOCTH OEpEKHOTO
OTHOIIEHUS K HEH, COOIIO/IEHUS STUYECKUX HOPM TIPH MPOBEEHUN OMOJOTUYECKUX UCCIIeIOBAHUN;

OCO3HAHHUE I[EHHOCTU OWOJIOTUYECKUX 3HAHWU I TOBBIIICHUS YPOBHS JKOJOTUYECKOW KYJIbTYphI, JJIs
dbopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IMPUMCHEHUE TPHOOPETEHHBIX 3HAHMM M YMEHHH B IIOBCEIHEBHOW JKM3HM I OICHKH IIOCIEJACTBHM CBOCH
JEATETLHOCTH TIO OTHOIICHHUIO K OKpYXKAloIeh cpene, COOCTBEHHOMY 30pOBbIO, OOOCHOBaHWE W COOJIIOJICHHE MEp
poUIaAKTHKN 3200JIeBaHUM.

B cucreme cpeanero oOmiero obpazoBanus «buomnorus», uzydaemas Ha 0a30BOM ypOBHE, SIBJISIETCS 0Os3aTeIbHBIM
y4€OHBIM MPEIMETOM, BXOIAIIUM B COCTaB MPEIMETHON 001acTH « ECTECTBEHHO-HAYUHbIE TTPEAMETHI.



Jliisa u3yyeHus: 6uonoruu Ha 6a30BOM ypoBHE CpeqHero oliiero oopasoanust orBoautcs 68 vacos: B 10 kiacce — 34
yaca (1 gac B Hemento), B 11 kmacce — 34 yaca (1 gac B HeAem0).
COJAEP)KAHUE OBYYEHUSA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBf3b OMOJOTHMU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU HAyKaMU,
¢dunocodueil, ITUKON, ICTETUKON U mpaBoM. Posib Ononoruu B (OPMUPOBAHUM COBPEMEHHOW HAyYHON KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metonpl TO3HAHUS KUBOM NpuUpoabl (HAONIONEHHE, SKCIEPUMEHT, OMHCaHWe, HU3MEpeHHe, KiaccuduKaims,
MOJICJIMPOBAHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast pabora Ne 1. «Vcronb3oBaHuE pa3IMUHBIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

KuBble cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus Ouosnioruu. OTauyue >KUBBIX CHUCTEM OT HEOPTraHUYeCKOM
PUPOJIBI.

CpoiicTBa OHWoOcHCTEeM M HMX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OWOCUCTEM: MOJEKYJISIPHBIN, KIETOYHBIH,
TKaHEBBIA, OPraHU3MCHHBIN, MOIYISAIIMOHHO-BHI0OBOM, SKOCUCTEMHBIN (OHMOTreoIeHOTHYECKHi), OnoCc(epHBIH.

JdeMoHCcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE PU3HAKHU KU3HUY, « Y POBHU OPTaHU3AINH >KUBON TTPUPOJIBIY.

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. XumMmuueckuii cOCTaB M CTPOEHHE KJIETKH.



XUMHUYECKUN COCTaB KIIETKA. XMUMHUYECKHE DJIEMEHTBI: MAKpOAJIEMEHTHI, MUKPO3JIEMEHTHl. Bola 1 MHUHEpAJIbHBIE
BEILIECTBA.

@DyHKIMU BOJBI U MUHEPAJIbHBIX BEUIECTB B KieTke. [lognepxanne ocMoTHYECKOro OanaHca.

benku. CoctaB u crTpoeHue O€lKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. He3amMeHuMble M 3aMEHHMbBIC
AMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU CTPYKTYPhI OCIKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS
¥ YeTBEPTHYHAs CTPYKTypa). XUMHUUYECKUE CBOICTBa OenkoB. buonornueckue GpyHkinu 6€mKoB.

depMmenThl — Ononornyeckue karanuszaropbl. CTpoeHue pepmeHTa: akTUBHBIN LIEHTP, cyOcTpaTHas CEU(PUIHOCTD.
Kodepmentsl. Butamunbl. Otanuns pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTOPOB.

VYrneBoabl: MOHOCaxapuabl (TIIOKO3a, pud03a U 1e30Kcuprdo3a), nucaxapubl (caxaposa, JIakTo3a) U NoJucaxapHibl
(kpaxma, TJIMKOTeH, LeJUI0103a). bruonornueckne GyHKIUN YIII€BOAOB.

Jlunuasl: Tpuriuuepuasl, (gochomunuasl, crepounsl. I'mapoduinbHO-rUAPOdOOHBIE CcBOKCTBAa. buosornueckue
¢GbyHkunn munuaoB. CpaBHEHUE YTIIEBOIOB, OCJIKOB U JIMIIKAI0B KaK HICTOYHUKOB SHEPTHH.

Hyxneunossie kuciotel: [JHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT. CTpoeHHe U (yHKIUU
JHK. Ctpoenue u ¢pynkiuu PHK. Bugst PHK. AT®: ctpoenue u hyHKIUM.

[{uTonorus — Hayka o kjeTke. Kiuetounas teopust — nmpuMep B3auMOAECHCTBUS Hliel U (DaKTOB B HAYYHOM MMO3HAHUH.
Metonsl n3ydeHus KIETKU.

Kietka kak 1enoctHas xxuBas cucteMa. O0uiye npyu3Haky KJIETOK: 3aMKHYyTasi Hapy>kHasi MemOpana, moJiekysibl JIHK
KaK Fr€éHeTUYECKUI anmnapar, CUCTeMa CUHTe3a Oelka.

Tunsl KIETOK: 3yKapHOTHYecKass M MpokapuoTHueckas. OCOOEHHOCTH CTPOCHHS MPOKAPUOTHUYECKON KIIETKH.
Knerounas crenka Oaktepuil. CTpoeHHE SYKapUOTUUECKOU KiIeTKH. OCHOBHBIE OTJIMYHUS PACTUTEIHLHOM, >KMBOTHOU H
rpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTEHKa, INIMKOKANUKC, uX (pyHkuuu. Ilnasmarnueckas memOpaHa,
e¢ cBoiicTBa u GyHkuu. [{uTomnasma u e€ opranouasl. OnHoMeMOpanHbie opranou sl kietku: II1C, anmapar ['onbmxkwy,
JIM30COMBI. [10JTyaBTOHOMHBIE OpraHOUBI KJIIETKU: MUTOXOHAPUH, TUIaCTUABL. [IponcxoKaeHrne MUTOXOHAPUH U TIIACTUL.
Buner mnactun. HemeMOpaHHble OpraHoubl KJIETKH: pUOOCOMBI, KJIETOUYHBIA LEHTpP, LIEHTPUOJIH, PECHUYKH, KTYTHKH.
OyHKIMHA OPraHOUI0B KJIETKU. Bxirrouenus.



SAnpo — perynsTopHbld 1HeHTp KiIeTKU. CTpoeHHE szpa: siaepHas 000JI0YKa, Kapuolula3Ma, XpOMATHH, SAPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BEMIECTB B KIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkusnc, P.
@panknun, K. M. bap.

Junarpammer: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXHUBOM mpupone», «PacmpeneneHne XUMHYECKHX
DJIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabnuib! u cxemsl: «Ilepuoanueckas Tabivia XUMUYECKUX AIEMEHTOBY, «CTpOCHHE MOJIEKYIbI BOJIbI, «bHOCHHTE3
oenka», «CTpoeHue MoJieKyibl 6enka», «Ctpoenue pepmenta», «Hyknennossie kucinotel. JJHK», «Ctpoenue mMonekybl
AT®», «CtpoeHne 3yKapHOTHYECKOM KIETKM», «CTpOEHHE XKUBOTHOM KIETKM», «CTpOEHME PACTUTEIBHOU KIETKNY,
«CTpoeHne MpOKAPUOTUIECKON KIIETKW», «CTpOEHUE A1pa KIETKN», « Y TIIEBOABI, «JIumuasn.

O6opynoBaHKE: CBETOBOM MHKPOCKOII, 000PY/I0BaHKE ISl IPOBE/ICHUS HAOIIOICHUMN, U3MEPEHUN, HKCIIEPUMEHTOB,
MUKpOIpenapaTbl paCTUTEIbHBIX, dKUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlaGopatopHas padora No 1. «M3yueHue KaTaJIMTHYECKONW aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpe amuia3bl WU
KaTanasbl)».

JlabopaTtopHas pabora Ne 2. «3yuenue cTpoeHUs KJIETOK PACTECHUH, JKUBOTHBIX U OaKTEpUil MOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKPOIIPENAPATAX U UX OMUCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIM METa00NIM3M. ACCUMWISIMS (IJTACTUYECKUA OOMEH) M JUCCUMUIISALUSA (PHEPreTHYeCKUi
00MEH) — JIBe CTOPOHBI €IMHOTO Mpoliecca MeTadonm3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB M YHEPTUU B MOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPOoHBIA U TeTepoTpodHbIii. Pob GepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN
SHEPIUHU B KIIETKE.



®otocunTe3. CBetoBas u TeMHOBas (a3el porocuHTe3a. Peakmum ¢orocuuTeza. DddektnBHOCTh (POTOCHHTESA.
3nauenue (GOTOCHHTE3a M KM3HU Ha 3emuie. BrnusHue ycnmoBuii cpeabl Ha (OTOCHMHTE3 M CIOCOOBI MOBBIIICHUSI €ro
MPOAYKTHUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMocuHTe3. XeMOCHHTE3UPYIoe OaKTepuu. 3HaUeHUE XeMOCUHTE3a JIJIs )KU3HU Ha 3eMIe.

DHepreTUdeckuil oOMeH B KieTke. PaciiersieHue BeliecTB, BbIJCIEHHE M aKKyMYJIHUPOBaHUE SHEPIHHM B KIIETKE.
Orarnsl 3HepreTndeckoro oomena. I'nmukonus. bpoxkenune u ero Bunbl. Kuciopoanoe okucineHne, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe PochopunmpoBanue. DPHEKTUBHOCTH YFHEPTETUIECKOTO OOMEHA.

Peakiuun marpuuyHoro cunrtes3a. ['enetnueckass unpopmanus u JJHK. Peanuzamnus renermyeckoit nnpopmanuu B
KJIeTke. ['eHeTnueckuii ko u ero cBorctra. Tpanckpurius — Matpuudbid cuHTe3 PHK. Tpancnsius — 6uocunres 6enka.
Oranbl Tpancisauud. Kogupoanue amuHokucioT. Posb pubocoMm B OMocuHTE3€ Oelka.

Hexkinerounsie popMbl xku3Hu — BUpychl. Mictopust oTkpbiTus BupycoB (/1. M. BanoBckuii). OcOOEHHOCTH CTPOEHUs
U JKM3HEHHOrO IMKJIa BUPYcoB. baktepuodaru. bone3Hnu pacTeHuil, *KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIE BUPYCAMHU.
Bupyc ummynonedunura yenoseka (BUY) — Bo3oyautens CIIM[la. OOpatHas TpaHCKpHUMIUs, peBepTa3a U UHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBAHUM.

JlemoHncTpanum:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmuuet u  cxembl: «Tunel nuTanus», «Metabonuzm», «MUTOXOHAPUSL), «IDHEPIETUUECKUM OOMEHY,
«Xnopormnacty, «®Dorocuntes», «Crpoenue JHK», «Crtpoenne u dyHKimoHupoBanue reHay, «CuHTE3 Oenkay,
«l"enernueckuii kom», «Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbINH ki Bupyca CIIM/la, 6aktepuodaray,
«Pemmukanmsa JIHK.

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u Tpanckpunius», «buocunres Oenkay, «CTpoeHUE
KJIETKW», MoJiesb CTpYKTyphl JTHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounplii 1IUKII, WK KU3HEHHBIM MK KiIeTku. MuTepdasza u mutos. Ilporeccel, nmporekatomue B UHTEpQase.
Pemuukanust — peakius matpuuHoro cuHte3a JIHK. Crtpoenune xpomMocom. XpOMOCOMHBIM HaOOp — KapUOTHIL.
JIMTUIOMIHBI M TaluIOMJHBIA  XPOMOCOMHBIE HaOopbl. Xpomatuibl. lluTosMorHueckre OCHOBBI Pa3MHOXKEHUS U
VH/IMBU1YaJIbHOTO Pa3BUTHS OPTAaHU3MOB.



Henenue knetku — Muto3. Craaun mutosa. [Ipoiiecchl, mpoucxoasyue Ha pa3HbIX CTaIusIX MUTO3a. buonornueckuit
CMBICJT MUTO3A.

[Iporpammupyemasi rTuOEb KJIETKH — arlonTo3.

@®opMbI pa3MHOXKEHHS OpPraHM3MOB: OecIionoe U MmojioBoe. Buuabl Oecrnoioro pa3sMHOMXEHUsS: JEJCHHE HaJlBOE,
MOYKOBaHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKE, BET€TATUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHUE JIJIs CEJICKIUU.

[TooBo€E pa3MHOKEHHUE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Cragum wmeito3a. Ilpoueccel, mpoucxopsmue Ha craausx Meiosa. [loBegeHue XpomMocoM B MeHo3e.
Kpoccunrosep. brosorndeckuii CMbICII ¥ 3HAYEHUE MEN03a.

["ameTorenes — mporecc 0Opa3oBaHusl MOJIOBBIX KIIETOK y KMBOTHBIX. [10JIOBBIE KeNe3bl: CEMEHHUKU U SIMYHUKHU.
O6pa3zoBaHre W pPa3BUTHUE MOJOBBIX KIETOK — TameT (CIepMaTo30Mj, SIMIEKIeTKa) — CIIEpMATOreHe3 W OBOIEHE3.
Oco0eHHOCTH CTpOEHUS AULIEKIETOK U criepMaTo30uAoB. OmionorBopenue. [lapreHorenes.

NunuBunyanbHoe pa3BuUTHE (OHTOTEHE3). OMOpHOHANIbHOE pa3BUTHE (IMOpUOTEeHe3). DTambl 3MOPHOHAIBHOIO
Pa3BUTHSL Y MO3BOHOYHBIX >KUBOTHBIX: JPOOJICHHE, TacTpyJisiius, opraHoreHes. [loctamOpuoHaibHOE pa3BuUTHE. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUSL: NIPAMOE, HEMPsIMOE (JINYMHOYHOE). BiMsiHUE cpe/ibl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBHI,
CITIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTCHUS: CTPOCHUE CEMEHHU, CTaIUM Pa3BUTHSL.

JlemoncTpanum:

Tabmuubl 1 cxembl: «DopMbl pa3MHOXKEHUSI OPTaHU3MOBY, «JIBOWHOE OIUIOMOTBOPEHHUE Y IIBETKOBBIX PACTCHUID,
«BereratuBHOE pa3MHOXKEHHE pacTeHui», «JleneHue kietku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerouneri mukim», «Pemmukamms HK», «Mwurtosz», «Meio3», «lIpsMoe u HenmpsMmoe pa3BUTHEY,
«I"ameTorene3 y MIICKOMUTAOIIUX U YeJIOBEKa», « OCHOBHBIE CTaUU OHTOTCHE3a».

OOopynoBanue:  MHKPOCKOIN,  MHUKpormpemnapatbl  «CrepMaTo30uibl  MIICKOMHTAIOMIETO»,  «SIHIeKiIeTKa
MIeKonuTaromeroy, «KapuoknHe3 B KJIETKax KOpellKa JyKa», MarHUTHas MOJAENb-alIiukanus «JleleHne KiIeTKny,
mozenb JIHK, Mogens MeTada3zHoM XpOMOCOMBI.

JlabGopaTopHbie U MpaKTUYECKHE PadoOThI:



JlaGopatopnas pabora Ne 3. «HaGmiomenme ™wuTO3a B KJIETKaX KOHYMKAa KOpEIIKa JIyKa Ha TOTOBBIX
MUKPOTIpenapaTaxy.

JlabopartopHas padota Ne 4. «M3ydyeHne cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOTpENapaTax.

Tema 6. HaciieAcTBEHHOCTh 1 KBMEHYHMBOCTH OPraHU3MOB.

[IpenMer u 3amaum TeHETUKH. VIcTOopusl pa3BUTHS TEHETUKH. PoJib IIUTOJIOTMU W AMOPHOJIOTHH B CTAaHOBJICHUH
TeHETUKU. BKIIam poCCUUCKUX W 3apyOEKHBIX YUEHBIX B Pa3BUTHE TCHETHKU. MeTOAbl TEHETUKHU (THOPHI0IOTHUSCKH,
IUTOT€HETUYECKUH, MOJEKYJISIpHO-TeHEeTUYecKuil). OCHOBHBIE TEHETUYECKUE TMOHATUSA. ['eHeThueckas CHMBOJIMKA,
HCIOJIb3yeMasi B CXeMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacJe0BaHUS MPU3HAKOB, YcTaHOBICHHBIE . Menaenem. MoHOruOpuIHOE CKpEIMBaHue. 3aKOH
eAuHO-00pa3us THOpUIOB IMepBoro mokojeHus. [IpaBuino moMuHHMpoOBaHHS. 3aKOH pacHIeIIeHUs Mpu3HakoB. ['umoresa
YUCTOTHI rameT. [lojIHOe M HenoIHOEe JOMUHUPOBAHKE.

JurubpuaHoe CcKpelmuBaHue. 3aKOH HE3aBUCHUMOTO HACJEJOBaHUS MPU3HAKOB. I[lUTOr€HETHYECKHEe OCHOBBI
JTUTHOPHUIHOTO CKpEIUBaHUs. AHaJIU3MpYIOIIee CKpemuBaHue. Vcmoib30BaHME aHATU3MPYIOMIETO CKPEIIMBAHUS IS
OTIPE/ICJICHHS TEHOTHIIA OCOOHU.

CuennieHHoe HacneAoBaHue Mpu3HakoB. Pabota T. Moprana no cuenjieHHOMY HaclieqoBaHUIO TeHoB. Hapymenue
CLICTICHUS TCHOB B Pe3yJIbTaTe KPOCCUHTOBEpA.

XpoMOCOMHas TEOpHUs HACJIEICTBEHHOCTHU. | €eHETHYECKHUE KAPTHI.

I'enetnka mona. XpPOMOCOMHOE OIpeesieHHWE Toja. AYTOCOMBbI M IIOJIOBbIE XPOMOCOMBI. ['OMOramMeTHbie U
reTeporaMeTHbie opranu3mbl. HacnenoBanue npu3HaKoB, CIEMJICHHBIX C IMTOJIOM.

N3MeHunBOCTh. BHbl M3MEHUMBOCTH: HEHACJIECACTBEHHAs M HACJIEACTBEHHas. Poyib cpeabl B HEHACIIEICTBEHHOMN
W3MEHYUBOCTU. XapaKTEPUCTHUKA MOJIU(PUKAIIMOHHON HM3MEHUMBOCTH. BapuallmoHHBIN psji W BapuUallUOHHAS KPHUBas.
Hopma peaknuu mnpuszHaka. KosmdecTBEeHHbIE M KA4eCTBEHHBIE TMPU3HAKM M HUX HopMma peakuuu. CBolcTBa
MOIU(DUKAITMOHHONW W3MEHUYHNBOCTH.

HacnencrBenHas, Wi reHOTUITHYECKas, U3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTh. Meii03 U IMOJI0BO# IIpoIiecc
— OCHOBa KOMOMHATHBHOM W3MEHYMBOCTH. MyTallMOHHass W3MEHYMBOCTh. Kilaccudukainus MyTaluii: TeHHBIE,
XPOMOCOMHBIE€, T'eHOMHbIEe. YacToTa W IpUYMHBI MyTaui. MytareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacJieacTBeHHOM n3MeHunBoctd H. M. BaBuiosa.



BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka yenoBeka. Kapuotun yenoeka. OCHOBHBIE METO/bl TCHETUKH YEJIOBEKA: T€HEAIOrMYECKUM, OJTM3HEIIOBBIH,
[UTOTCHETUYECKUN,  OMOXUMHYECKHM,  MOJeKyIsipHO-reHeTuueckuid.  COBpeMEHHOE  OIpelesieHHe  T'€HOTHIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUNUPOBaHWE, B TOM uucie ¢ nomoulpto [II[P-ananuza. HacnencrBeHHbie
3a00J1€BaHuUs YeJIOBEKA: TeHHbIE 0O0JIe3HU, OOJIE3HU C HACIEACTBEHHOM MPEAPacoNoKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue U reHepaTuBHbIE MyTanuu. CTBOJOBbIE KIETKHU. [IpuHIUMIBI 310pOoBOro oOpasza >KM3HU, JUATHOCTHUKH,
PO HIIAKTUKY ¥ JICYCHHS] TEHETHICCKUX 0oJie3Hel. MeauKo-TeHETHIeCKOe KOHCYJIbTUPOBAaHNE. 3HAUYECHUE MEIUIIMHCKOM
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.

Tabnuiel u cxeMbl: «K MOHOTHOPUIHOE CKPEITMBAHUE U €T0 IUTOI€HETUYECKas OCHOBaY, «3aKOH PaCILEIJICHUS U €T0
UTOTE€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpugHoe ckpenuBanue», «LluTomorudyeckue OCHOBBI
TUTHOPUIHOTO CKpeluBaHus», «Menos», «B3auMoneicTBue amienbHbIX TeHOBY», «l'€HeTHuecKue KapThl pacTeHHH,
KUBOTHBIX U 4YeJOBEKa», «['eHeTuka momnay, «3aKOHOMEPHOCTH HACIIEIOBAHMS, CLEIUIEHHOTO ¢ mosiom», «KapuoTtumsl
yeJgoBeKa M IKUBOTHBIX», «Buabsl wu3MeHuuBocTH», «MomudukaimoHHas HW3MEHUYUBOCTHY, «HacnegoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallioOHHas U3MEHYUBOCThHY.

O6opynoBanue: Mojaenu-ammMkauun — «MoHoruOpuaHoe  ckpemuBaHue», «HemonHoe — JOMUHUpPOBAHHEY,
«Jlurubpunnoe ckpemuBanue», «Ilepekpéct XxpoMocom», MEKPOCKOIT U MUKporpemnapaT «Jpozoduna» (HopMma, MyTaiuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I opox moceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKPEIIUBAHUS Y
JpO30(HIIbI HA TOTOBBIX MUKPOTPETIapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoanpUKAIIMOHHON W3MEHUYHMBOCTH, TTOCTPOCHUE BAPHAIIMOHHOTO psifa U
BAPUALIMOHHOUN KPUBOW».

JlaGoparopHas pabota Ne 7. « AHanu3 MyTaruil y 1po30(uiibl Ha TOTOBBIX MUKPOTIpEapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuus Kak Hayka W MPOLECC. 3apoKACHUE celeKIuu u aoMmecTukanus. Yuenue H. M. BaBuioBa o meHTpax
MPOUCXOXKICHUS W MHOT00Opa3usi KyJIbTYpHBIX pacTeHuil. LleHTphl MPOUCXOXKACHHUS [OMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MacCoBbIi U WHAUBUAYAIbHBIA OTOOPHI B CEJIEKIMU PACTEHUNH M KUBOTHBIX.
Onenka skcTepbepa. binskopoacTBeHHOE cKpeluBaHue — UHOpuAUHT. YUuctas nauHus. CKpellMBaHUE YMCTBIX JIMHHM.
['etepo3suc, unu rudpunHas cuia. HeponcrBenHnoe ckpenuBanue — ayropuaunr. OtnanéHnas rudpuausanus u e€ ycrexu.
HCKyCCTBEHHBIM MyTareHe3 W IMOJYyYEHUE MOJUIUIOUAOB. [[OCTHXKEHWS CENeKUWH pPACTECHHM, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['eHHass WHXeHepusa. OTamnbl co3iaHus pekomOuHanTtHOM JIHK u
TPaHCTEHHBIX OpraHu3MoB. Kierounast naxeHepus. Kilerounsle KynbTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHHUE PACTEHUM.
KiionupoBanue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKHE U 3THYECKUE MPOOJIEMBI.
I'MO — reneTndecku MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpetsi: H. U. BaBuios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHoOB.

Tabmuubl u cxembl: Kapta «LleHTppl MNPOUCXOXKAEHUS W MHOTo00pas3usi KyJIbTYpHBIX pacTeHui», «llopoasl
JIOMAIIIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «Otnanénnas rudpuauzanus», «Pabotel akagemuka M. O.
WUBanoBa», «llomumnonnus», «OObeKkThl  OuoTexHOJOrMM»,  «KierouHble  KyJIbTypbl U KJIOHHPOBAHHUER,
«KoHCcTpynpoBaHue 1 MepeHoC reHOB, XpPOMOCOMY.

OOopynoBaHue: MYJSDKM IUIOJIOB UM KOPHEIUIOAOB JUKMX (OPM M KyJIbTYpPHBIX COPTOB pacTeHHi, repOapuii
«CenbCKOXO035IMCTBEHHBIE PACTEHUS».

JlaGopaTopHble U MpaKTUHYEeCKHE PadOThI:

Okckypceusi «OCHOBHBIE METOABI M JAOCTH)KEHMSI CENIEKLIMU PACTEHHUN M KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO,
IUIEMEHHYIO0 (epMy, COPTOUCIBITATEIbHBIA yYacCTOK, B TEIUIMYHOE XO3SIICTBO, J1a0OpaTOpUI0 arpOyHHUBEPCUTETA WIIH
HAay4YHOTO LEHTPA)».

11 KIIACC



Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[TpeanochbuUTKu BOZHUKHOBEHUS BOJIOIMOHHON TEOPUH. DBOIIOIMOHHAS TEOpUs U €€ MeCTO B Onosioruu. BimsHue
HBOJTFOIIMOHHON TEOPHUH HA Pa3BUTHE OWOJIOTHH U IPYTHUX HAYK.

CBugerenbcTBa HBOMIONNH. [laneoHTONIOrHYECKHE: TOCAEA0BATEIbHOCTD MOSIBJIECHUS BUIOB B MAJIEOHTOJIOTUYECKOM
JIETONHCH, TiepexoHbie popMmbl. buoreorpaduueckue: cxoAcTBO U paznuyue GpayH u Gprop MaTepuKkoB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJACTBA H pa3Iu4us OSMOpPHOHOB pa3HBIX BHUAOB IMO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHbIC, PYJAUMEHTApPHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHUE:
CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OIUYECKUX MyTEH y BCEX OPTaHU3MOB.

OpomonmonHas teopuss Y. J[apBunHa. IlpeanochUiku BO3ZHUKHOBEHUS JapBUHHU3MA. [[BHOKyIHME CHIIBI 3BOJIOLIUH
BUJIOB 110 JlapBuHY (M30BITOYHOE PA3MHOXKEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HeonpeaeaEHHas U3MEHYUBOCTh, O0ph0a
3a CYIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u € 0OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBkymue cuiabl (akTopbl) 3BOJIONUM BHAOB B TMpupoje. MyTalMoHHBIA TpollecC W KOMOMHATHBHAsS
U3MEHYUBOCTb. [lonmysiliMOHHbBIEC BOJIHBI U Apeiid reHoB. M30msuus 1 Murparusi.

EcTtectBeHHbI 0TOOP — HanpaBstomui GakTop 3BoTIONNN. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OPraHu3MOB Kak pe3ynbTaT HBoJonuU. [lpuMepsl mnpucnocoOsieHHit y OpraHu3MOB.
Apomopho3bl 1 HAHO-adaNTaIIH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BU1000pa30BaHUs: Teorpaduueckoe, SKOJIOTUYECKOE.

Makposposorusi.  DopmMbl  IBOJMIONUU:  (QUIETUYECKAs, JAUBEPreHTHAs, KOHBEPreHTHas, MapajulesibHasl.
HeoGpaTuMocTh 3BOJIOLH.

[IpoucxoxieHne OT HecleaIu3upoBaHHbIX MpeakoB. [Iporpeccupyromas crnennanu3anus. AJanTUBHAS paHalusl.

JlemoncTpanum:

[Toptpetst: K. JIunnueit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ®. Mroinep, A. H.
CeBeplOB.

Tabnuiel U cxembl: «Pa3BuTHe OpraHudeckoro Mupa Ha 3emiie», «3apOJbIIM IMO3BOHOYHBIX >KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00phOBI 3a cymecTBoBaHue», «EcrecTBeHHbBI 0TO0DPY», «MHOTOOOpa3ne COPTOB PACTEHUI,



«MHorooOpasue  mopoJ  KUBOTHbIX»,  «llomymsuum»,  «MyTanmoHHass ~ H3MEHYMBOCTH»,  «ApPOMOP(O3bI»,
«Manoanantamumny, «O0mmas nerenepauus», «[Brxyiue cuibl 3Bosonuny», «Kapra-cxema mapiipyra myrteniectsust Y.
Hapsunay», «boprba 3a cymiectBoBaHue», «lIprucrnocobneHHOCTh opranu3MoBy, «l'eorpaduueckoe Buap000pazoBaHUEY,
«IKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKpPACKH, HAOOp IUIOJOB M CEMSIH, KOJUICKIIMS
«[Ipumepsb! 3aIMTHBIX TPUCTIOCOOJICHHUM Y )KUBOTHBIX», MOIeNb « OCHOBHBIE HAPABICHUS 3BOJIONUNY, 00BbEMHAS MOJIEIb
«CTpO€eHre rOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaguyeckas kapra Mupa, KoJuleKIus «@opMbl COXpaHHOCTH UCKOMAEMbIX KUBOTHBIX M PACTEHUN», MOJIEb
ammumkanusa  «llepekpéct xpoMocom», BiIaxHble mnpenaparel «Pa3BuTtme HacekoMoro», «Pa3BuTue JATyIIKN»,
MuKpornpenapar «/Ipozopuna» (Hopma, MyTaunu Gopmbl KpbLIIbEB U OKPACKHU TEJIa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 1. «CpaBHeHrE BUIOB IO MOP(HOIOTHUECKOMY KPUTEPHUIO».

JlaboparopHas padota Ne 2. «Onurcanue npucnoco0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble PEACTABICHUS O 3apPOXKIACHUM kM3HU. HayuHble runoTe3sl BOSHUKHOBEHUS KU3HHU Ha 3eMJie: abroreHes
U mnaHcnepMmus. XHUMHYECKass dBOJIOLMS. AOHOTEHHBI CHHTE3 OPraHMYEeCKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCnepUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOU 3BoMoUMU. HavanbHble Tanbl OMOJIOrMUecKOr 3BONIONMH. [ 'unore3a
PHK-mupa. ®opmupoBanre MEMOPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIJIETKH. [lepBble KIETKHM M UX DBOJIOLHMSL.
®opMHUpPOBaHUE OCHOBHBIX I'PYIIII KUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas u npotepo3oiickas 3psl. [laneo3olickas spa
U e€ epuobl: KeMOPUICKUH, OPAOBUKCKHM, CUITypUNCKUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1ckas 3pa u €€ nepuopl: MajeOreHOBbIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTrKa KIMMAaTa U T€0JOTMYECKUX Mpo1eccoB. OCHOBHBIE 3TAIbl 3BOJIIOLMHA PACTUTEIBHOIO U )KMBOTHOIO
Mupa. ApoMopdo3bl y pacTeHUil U KUBOTHBIX. [losiBJI€HME, paclBET ¥ BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MUpa Kak OTpa)XeHUe 3BOTIONMN. OCHOBHBIE CUCTEMATUUYECKHUE TPy OPraHU3MOB.



OBOJIOLHS YeoBeKa. AHTPONOJIOTHS KaK Hayka. Pa3BuThe mpejacTaBiIeHUl O MPOUCXOKIECHUU YeloBeka. MeToabl
U3y4YeHUs aHTpororenesa. CxoIcTBa U pa3anyus YeJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBuwxymme cuinbl  (hakTopsl) aHTpomoreHesa. HacneiacTBeHHass HW3MEHYMBOCTh U €CTECTBEHHBIM  OTOOp.
OO01ecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUM TPY/la, MBIILJIEHUE, PEYb.

OCHOBHBIE CTaguU U BETBU SBOJIIOIMU YEJIOBEKA: ABCTPAJIONHUTEKH, UenoBeK ymenblii, YeloBeK MpAMOXOASIINH,
YemoBek HeaHAEPTAIbCKHM, UemoBek pa3syMHbIA. HaxXoakW HCKOMAeMBIX OCTATKOB, BpPEMs CYIIECTBOBAHHUSA, 001acTh
pacmpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUA.

UYenoseueckne packl. OcCHOBHbIE OOJIBIIME pachl: €BpOINEOouaHas (eBpa3uiickas), HErpo-aBCTpPAIOUIHAS
(9KkBaTopHasibHasl), MOHTOJIOMJHAs  (a3WaTCKo-aMepUKaHCKas). YepThl  NPUCIOCOOJIEHHOCTH  MpeJACTaBUTENEH
YeJIOBEYECKHUX Pac K YCIOBUSM CYIeCTBOBaHUs. ENMUHCTBO UenoBeueckux pac. Kputuka pacuzma.

JlemoHcTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. lapBus.

Tabmuubl u cxembl: «Bo3HukHoBeHne ColiHeUHOU cucteMbl», «Pa3BuTue opranuueckoro mupa», «PacrturenpHas
KIeTka», <«OKuBoTHas kinetka», «lIpokapuotmyeckas kietka», «CoOBpEMEHHasi CHUCTEMa OPraHUYECKOTO MHpPay,
«CpaBHEHHME aHATOMHMYECKHMX YEpPT CTPOEHUS YelOBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa
NaJICOHTOJIOTMYECKUX HAXOJOK MPEJKOB COBPEMEHHOIrO 4elloBeKa», «lpeBHeimue moany, «pesuue monny», «llepsbie
COBPEMEHHBIE JII0JIN», «HemoBeyecKrue pach».

Oo6opynoBanue: mynspku «lIporcxoxknenne demoBeka» (OIOCTBI aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEPTalbIIa,
KpPOMaHBOHIIA), CIENKH WA H300paKeHHS KaMEHHBIX OpYAMM MEepBOOBITHOTO 4YeloBeKa (KaMHH-YOIIEphl, pyOwuna,
cKkpe0I1a), TeOXpOHOJIOrMYecKast Ta0InLa, KOJUIeKIus «DOopMbl COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U MpaKTUHYEeCKHE PadOThI:

[Tpaktuueckast padora Ne 1. «3ydyeHne HCKOMaEMbIX OCTATKOB PACTEHUM U KUBOTHBIX B KOJUICKITUSIX).

DKcKypcus « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN WU KPAeBEIUECKU My3€eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.

DKOJIOTHsSl KaKk Hayka. 3afauyd W pasleiibl AKOJOTUU. MeTobl 3KOJOTMYECKUX HCCIEAOBAHUM. DKOJIOTHMUECKOe
MHPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHMsI OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIIIHAS, IOYBEHHAs, BHYTPHOPTaHU3MEHHAS.



Okonoruueckue ¢akropel. Krmaccuduxamus skomoruyeckux —(GakTOpoB: aOMOTUYECKHE, OHOTHYECKHE W
aHTpONOreHHbIe. [{eficTBUE 3KOTOTHYECKNX (DaKTOPOB HA OPTAHU3MBI.

Abuotnyeckue (akTopbl: CBET, TeMIleparypa, BiaxHocTb. DotomepuoausM. [IpucnocoOneHuss OpraHu3sMoB K
NENUCTBUIO a0UOTHYECKUX (paKTOpOB. bruosoruueckre puTMsl.

buotnueckue paxtopbl. Bujasl OMOTHUECKUX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XUITHUYECTBO, CHMONO3 U €ro (hOpPMBI.
[Tapa3zutn3m, Koomnepanus, MyTyajau3M, KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTPaIHU3M.
3HaueHne OMOTHYECKUX B3aUMOJICHCTBUH JIJISl CYIIECTBOBAHMS OPTaHU3MOB B IMPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU Nomyasauvu. (OCHOBHBIE NOKA3aTEIW MOMYJSUUNA: YUCIEHHOCTh, IUIOTHOCTD,
POKAAEMOCTh, CMEPTHOCTD, TPUPOCT, MUTpalvsl. JJMHAMUKa YHCIIEHHOCTH HOMYJISILIMYA U €€ PEerysinus.

JlemoHncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbr u cxemsl: kapta «lIpupomnbie 30HBI 3emin», «Cpenbl OOMTaHUS OPraHU3MOBY», «DOTONEPHOIUZIMY,
«[Tomynsiumny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYISAIUU HHOY30pUU-TyDenbkuy, « lumieBsie memm.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopnas padota Ne 3. «Mopdosioruyeckrie 0cCOOEHHOCTH PACTEHHUMN U3 Pa3HBIX MECT OOUTAHUS.

JlaGoparopHas pabota Ne 4. «BnusiHME CBETa HA POCT U Pa3BUTUE YEPEHKOB KOJICYCa».

[Ipaktrueckas padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJIALMI pa3HbIX BUAOB PACTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

Coo0miecTBO Opranu3mMoB — OuolieHo3. CTpyKTypbl OWOIICHO3a: BHJIOBas, MNPOCTPAHCTBEHHas, Tpoduyeckas
(mumeBast). Buabl-nomunanTel. CBs31 B OUOIIEHO3E.

DKojoruueckue cuctemsnl (3kocucremsl). [TousTue 06 skocucteme u ouoreoreHose. DyHKIMOHATIbHBIE KOMITOHEHTHI
DKOCUCTEMBI: TPOAYLEHTBI, KOHCYMEHTBI, pEAYyLEHThl. KpyroBopoT BelIECTB M NOTOK 3HEPrMM B 3KOCHCTEME.
Tpoduueckue (nmumieBsie) ypoBHU 3KocucTeMbl. [Tumiessie nienu u cetu. OCHOBHBIE MOKa3aTeNId IKOCUCTEMBI: Onomacca,
MPOIYKITHSA. DKOJOTUYECKHE MUPaMUIbL: TMPOIYKIIMU, YUCICHHOCTH, Oromacchl. CBONCTBA IKOCUCTEM: YCTONYHMBOCT,
camoperyisanus, pazsutue. Cykueccus.

[TpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO MJIU IMIMPOKOIUCTBEHHOTO Jieca.



AHTpONIOre€HHBIE PKOCUCTEMBI. ATPO’KOCUCTEMBI. Y POOIKOCUCTEMBI. bHONIOrMYeckoe W XO3SIICTBEHHOE 3HAYEHHE
arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak GaxTop ycToiMunBoCcTH 3KkocucTeM. CoxpaHeHrne OMOIOrHUecKOro pasHooOpasus Ha 3eMIie.

Vuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u cTpykrypa Omocdepsl. JKuBoe BEHIECTBO U €rO
bynkuuu. OcobeHHocTn Ouochepsl Kak rio0ambHOM 3KOCHCTEMBI. /[MHaMHUuyeckoe paBHOBecME U OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoThl BemiecTB M OMOTCOXMMHYECKHE IHMKIBI 3JIEMEHTOB (yriiepoaa, a3oTa). 30HaIbLHOCTh OMochepsl.
OcHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emian. AHTpPONOreHHbIE HU3MEHEHUss B Ouocdepe. [noOaibHbIE 3KOIOTHYECKUE
POOJIEMBI.

CocymiecTBoBaHuE MPUPOBI U YesioBeuecTBa. CoxpaHeHne OMopa3HOOOpa3usi Kak OCHOBA YCTOMUYMBOCTU OUOCHEPHI.
OcHOBa palMOHAIBHOIO YINPABIEHUS NPUPOJHBIMU PECYPCAMHM U UX HCIOJNb30BaHUE. J[OCTHXKEHHST OMOJIOTHMH M OXpaHa
PUPOJIBI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuel u cxemsl: «llumessie 1nenu», «buoneHo3: coctaB u cTpykTypay, «llpupomnsie coobmiectBay, «llemu
NUTaHUs», «DKoJloTHUecKas mnupaMmuna», «buochepa u dyenoBek», «IKOCHCTEMa MIMPOKOIUCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOro Jeca», «buoinenos Bogoémay, «ArporieHo3», «lIpumepHbIe aHTPOINOTEHHBIE BO3JECHCTBUS HA
pupoay», «BaxxHenme MCTOYHUKHU 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOI», «llouBa — BakKHEWIas COCTaBISIOLIAS
onochepr», «Paktopsl nerpagauuud nouBy», «llapHukoBblil 3ddexT», «DaKTOphl PaTUOAKTUBHOIO 3arpsi3HEHUS
ouocdepn», «O0mas cTpykrypa ouochepni», «Pacnpoctpanenue xxku3Hu B ouochepe», «O30HOBBIN 3KkpaH Ouochepb»,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Mojenb-amuIuKanus «TunuyHabie  OWOIEHO3bI», Tepbapuii  «PactutenbHbie  COOOIIECTBAY,
koJutekiuu «buoreHos», «Bpenutenu BaxXHEHIITNX CETLCKOXO03SHCTBEHHBIX KYJIbTYpPY, TepOapru U KOJUJICKIIUUA PACTCHHMA
U KMBOTHBIX, TMPHUHAJICKAIINE K pPa3HbIM SKOJOTMYECKMM TpyImaM oOaHOTO Buaa, KpacHas kHura Poccuiickoi
denepariu, N300paKeHNS OXPaHIEMbBIX BUIOB PACTEHUN U KMBOTHBIX.



[VDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BHUOJIOTMM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHMA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHSI OOYYAIOMIMMUCS MPOrpamMm
CpemHero o0Iero o0pa3oBaHus: JUIYHOCTHBIM, METATIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3yIbTATOB OCBOCHHS IMpeaMeTa «bHOJIOTHsD BBIICICHBI CICIYIONIUE COCTABISIONIUE:
OCO3HaHUE OOYYarOUIUMHUCA POCCHUHCKONM  TPaKJAHCKOW  HJEHTUYHOCTU — TOTOBHOCTM K  CaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTPE/EICHUI0, HAJTUYMEe MOTHUBAIIMM K OOY4YeHHIO OMOJIOTHH, IEJCHANpPaBICHHOE Pa3BUTHE
BHYTPEHHHUX YOEXKIEHUM JIMYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIUMN pPa3BUTHUSA
OMOJIOTMYECKOTO 3HaHMS, TOTOBHOCTh W CIIOCOOHOCTh OOYYarONIUXCSl PYKOBOJCTBOBAaThCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, MPUCYIIIUMU CUCTEME OHMOJIOTHYECKOTO 00pa30BaHMsl, HATMYHE DKOJIOTHUYECKOTO
IPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUA MpenMera «buonorusy IOCTUTArOTCS B €UHCTBE YYEOHOW M BOCHUTATEIHHOMN
JESITEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCHUMUCKMMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOIIIECTBE MpaBWJIaMH M HOpMaMU MOBEJICHUS U CIIOCOOCTBYIOT IMpoIeccaM
CaMOIMO3HAaHMsA, CAMOBOCITUTAHUS U CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEN MMO3ULIUH JTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K
3aKOHY M TPABOIOPSAKY, YEJIOBEKY TpyJa U CTapiieMy MOKOJICHHIO, B3aMMHOTO YBa)KEHHs, OEpEKHOT0 OTHOIICHUS K
KYJIbTYPHOMY HACJICAUIO U TPaAULASIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Tpupoae U OKPYKAOIIEH
cpene.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS YUeOHOTO TIpeamMeTa « bruosorus» J0IKHBI OTpaXkaTh TOTOBHOCTh M CLIOCOOHOCTH
0o0ydJaronmxcsi pPyKOBOJICTBOBAThCS C(HOPMUPOBAHHONW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIINN, TIO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO
00111ecTBa, paCIIMPEHUE KU3HEHHOTO OMNbITa M OIbITAa JEATEILHOCTH B MPOLIECCE peaiu3alliid OCHOBHBIX HaIlPaBIICHUM
BOCHUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:



1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3HUIIMKM OOYYAIOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO
00I111eCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESITENIbHOCTU MPU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENLHBIX 33/1a4, BEITIOJHEHUN OMOJIOTHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3HUITHIO 110 OTHOIIECHHUIO K SIBICHHUSIM COBPEMEHHOW KU3HUA U OOBICHITH €€,

YMEHUE YYUTHIBATh B CBOMUX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBUS JIIOJACH C pa3HBIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU M COLIUATILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX, IIO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEJIHHOIO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYXIEHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTHU niepes PoauHOM, ropaoCTH 3a CBOM Kpai, CBOIO PoJIMHY, CBOM SI3BIK M KYJIBTYPY, NPOLIJIOE U HACTOAIIECE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0O W MNaMATHHKaM MPUPOIbI, NOCTWXKEHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE OMOJIOTMH, TOHUMAHUS 3HAYCHUS
OMOJIOTMU B TTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHMIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O M TPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;



OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHONIEHHWE K CBOUM POJMUTENSIM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHS LEHHOCTEH
CEMEMHOM )KM3HU B COOTBETCTBUHU C TPAIULIUAMHU HaponoB Poccuy;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOI'O U TEXHHYECKOTO TBOPUECTBA, CIIOpPTa, TPy/a,
OOIICCTBECHHBIX OTHOIIICHHIA;

MOHMMAHHUE YMOIIMOHATBLHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HbIX BHJaX MCKYCCTBa, CTPEMJICHHE IIPOSBJIATH KauyecTBA TBOPUYECKOM
JUYHOCTH;

5) puzuveckoro BocnuTaHusi, GopMupoBaHus KYJbTYPbI 310POBbS U IMOIIMOHAIBHOT0 0JIATONOYYMSI:

MOHMMAaHUE U pealu3alus 30poBOro M Oe3omacHoro olpaza >KU3HM (340pOBOE THMTAHHE, COOJIOJICHHE
TUTUEHUYECKUX TIPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATUN M OT/AbIXA, pEryisipHas Guznyeckass akTUBHOCTH),
OEepEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PU3MUECKOMY M TICUXHYECKOMY 3JI0POBBIO;

MMOHMMAaHUE IIEHHOCTH TIPaBWJ HMHAWUBUIYAIBHOTO M KOJUICKTUBHOTO OE30I1aCHOTO IIOBEJICHHS B CHUTYyaIlUsX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE MOCEICTBUN U HEMPUATHS BPEIHBIX TPUBLIYEK (YIOTPEOJCHUS AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY1y, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYA0JIO0HE;

TOTOBHOCTh K aAKTHUBHOW JIEATEILHOCTH TEXHOJOTHMUYECKOM W CONHMAJIbHOM HAIMPaBICHHOCTH, CIIOCOOHOCTh
WHUILIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENILHO BBIMOJIHATH TAKYIO JEATCIIbHOCTH;

WHTEpEC K pa3IudHbIM chepaM npodhecCHOHAIBHON eI TeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBHIOOp Oymylien
poeCCUM B PealIn30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMO0Opa30BaHUIO Ha IPOTSHKECHUN BCEH JKM3HH,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHUYECKH 11e71eCO00pa3HOe OTHOIICHHUE K TIPUPOJIe KaK UCTOUYHUKY JKM3HU Ha 3eMIie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBIIIIEHNUE YPOBHS SKOJIOTMYECKOW KYJBTYPBI: MPUOOPETEHHE OMbITA TUIAHUPOBAHUS TOCTYIIKOB W OIEHKU HUX
BO3MOYKHBIX ITOCIICICTBUU [T OKPYKAIOILIEH CPEbI;



OCO3HaHME TI00aTHLHOTO XapaKTepa AKOJIOTHIECKUX MPOOJIeM 1 yTeH UX PEIICHNUS,

CIIOCOOHOCTh WCIIOJIH30BaTh MPUOOpPETaCMbIE MPU MU3YYCHUH OMOJIOTHH 3HAHWS W YMEHHS TIPU PEIICHUH MpoOeMm,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJIOTOIL30BAHIEM (COOIOACHUE TPABWII MOBEICHUS B MPHUPOJIE, HAMPABICHHBIX Ha
COXpaHEHHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy BUOB, IKOCUCTEM, OMOCHEpPHI);

aKTUBHOE HENPUITUE [EUCTBUM, MPUHOCAIIUX BpPEd OKPYKAIOUIEH MPUPOAHOW CpeAe, YMEHUE MNPOTHO3UPOBATH
HEOJIaronmpUsITHBIC YKOJIOTHIECKHE TTOCIICCTBUS MPEANPUHIMACMBIX ACHCTBUN U TIPEIOTBPAIIATh UX;

HAJIMYKUE PA3BUTOrO 3KOJOTHYECKOTO MBIIIICHUS, 3KOJIOTHYECKOW KYJBTYPHI, ONbITa JEITEIbHOCTH 3KOJIOTMYECKON
HaIlpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBAaThHCSI UMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAILHOW MPAKTHUKE,
TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKON AESITENBHOCTH IKOJIOTUYECKON HATPaBJIECHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOM
IIPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATENIbCKOW KYJIbTYpbl KaK CpEIICTBA B3aUMOACHCTBHS MEXAY JIOIbMU M
MIO3HAHUS MUPA;

MOHMMaHUE crneru@UuKd OMOJIOTHM KaK HayKH, OCO3HaHUsS €€ pojid B (OPMUPOBAHUU PAIMOHATBLHOTO HAYyYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUPE Kak O €IUHCTBE MPUPObI, YEJIOBEKA U
00111eCTBa, B MO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUHU TPOOJIeM COXpaHEHUs MPUPOTHOTO PaBHOBECHS;

yOEXIEHHOCTh B 3HAUUMOCTH OUOJIOTHU [IJIi COBPEMEHHOM NUBWIM3AIUU: 00ECIIEYeHUs HOBOTO YPOBHS Pa3BUTHS
MEJUIMHBI, CO3J]aHUE TEPCIEKTHUBHBIX OMOTEXHOJOTUM, CHOCOOHBIX peIIaThb PECYpPCHBIE MPOOJIEMBbI Pa3BUTUS
YeJI0BEYECTBA, MOUCKA MYTEH BBIX0/1a U3 TJI00ATBHBIX SKOJIOTHYECKUX MPOo0eM 1 o0ecrieueHus nepexoaa K yCTOMunBomMy
Pa3BUTHUIO, PAITUOHATIBHOMY MCTOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HHU;

3aMHTEPECOBAHHOCTH B IMOJYYCHUU OMOJIOTMYECKUX 3HAHHWM B IEJISIX TOBBIMICHUS OOIIEH KyJIbTYpbl, €CTE€CTBEHHO-
HAyYHOW TPAMOTHOCTH, KaK COCTABHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYaroImmxcs, (OpMUPYEMOU TNpu
U3y4YeHUU OMOJIOTHY;

MMOHMMAaHHUE CYIIHOCTH METOJIOB IMO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIL30BaTh

MoJTydyaeMble 3HAHUS JUIS aHaldu3a U OOBACHEHUS SIBJCHUU OKPYXAIOIIErOo MHUpPa M MPOUCXOASANIUX B HEM U3MEHEHUH,



yMEHHE JellaTh 00OCHOBAaHHBIC 3aKIIIOUEHHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C LENbIO MOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMS JUISl pElIeHUs MpoOdjieM B pealbHbBIX
KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATh MPOEKTHYI0 U UCCIEI0BATEIbCKYIO
NEeATEIbHOCTh HHJIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HETPEPHIBHOMY O00Pa30BaHMIO U caMO00OpPa30BaHUIO, K aKTUBHOMY IMOJIYY€HHUIO HOBBIX
3HAHUW 110 OMOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS ydyeOHOro mpenmera «buosorus» BKIIOYAIOT: 3HAYUMBIE JUIS
GbopMUpPOBaHUS MHUPOBO33PECHUST OOYYAIOMIMXCS MEXKAUCIUILIMHAPHBIE (MEXIPEAMETHbIE) OOIEHAYYHbIE TOHSTHUA,
OTpaKaroIye MEeJTOCTHOCTh HAYYHOW KapTUHBI MUpPA M CHEIU(UKY METOJIOB IMO3HAHMS, UCIIOJB3YeMbIX B €CTCCTBEHHBIX
HayKax (BEIIECTBO, SHEPTHUsI, SBJICHHE, MPOIECC, CUCTEMA, HAYUHBIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, MCCIENOBaHUE, HAOIOJEHUE, W3MEPEHHE, JKCIIEPUMEHT U JPYTuX), YHHUBEpCAJIbHbIE Y4eOHbIE EHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pErYyJIsTUBHBIC), oOecreunBawomue (opmupoBaHue (GyHKIIHOHATHHOU
IPAaMOTHOCTH W COIMAJIBHONH KOMIETCHIIMH OOYYalOmUXCs, CIIOCOOHOCTh OOYYaIOIMUXCS WCIOIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MHUPOBO33PEHYCCKUE 3HAHWS W YHUBEpPCAJbHbIC YyYeOHBIC EHCTBHS B TI03HABATEIBLHOU U
COLMAIBHOM MPAKTHUKE.

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI POTPAMMBbI CPETHETO O0IIETro 00pa30BaHuUs JOKHBI OTPAKATh:

OgBjaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU 1eHCTBUSIMMU:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENTLHO (POPMYITHPOBATH M aKTYaJIH3UPOBATH MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHHWHM 3HAHUW MNPUEMBI JIOTHYECKOTO MBINIJICHUST (aHainW3a, CHUHTE3a, CpPaBHEHWS,
kiaccudukanum, 0000IIeHHs), PACKPBIBATh CMBICT OMOJOTHYECKUX TOHSATHH (BBIIETSATh WX XapaKTepHbIE MPHU3HAKH,
yYCTaHABJIMBATh CBS3U C IPYTUMH ITOHSATHSIMH);



ONpPEAEHATh LENN JACATEIbHOCTH, 3aJaBas NapaMEeTpbl M KPUTEPUM HUX JIOCTHXKEHHUS, COOTHOCHUTH PE3YJIbTaThl
JIESITEIbHOCTH C MOCTABIICHHBIMM LICJISIMU;

WCITOJIB30BATh OMOJIOTUYECKHE TTOHATHS TSl O0OBSICHEHUS (DAKTOB W SIBJICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 1O aHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKTFOUEHUS,;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA JJISI MPEICTABICHUS CYIIECTBEHHBIX CBA3€M M OTHOUIEHWU B M3y4aeMBbIX
OMONOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYHMM PA3HOTO pOJdA, BBISBICHHBIX B Pa3IMYHBIX WH(HOPMAIIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbl ¢ yUETOM aHajdu3a HUMEIOIIUXCS MaTepHaIbHBIX U HeMaTepHaIbHBIX
pECYpCOB;

BHOCUTHh KOPPEKTUBBI B JEATECIBHOCTb, OILICHUBAaTh COOTBETCTBUE pE3YJbTATOB LEIAM, OLECHHBATh PUCKHU
MOCJIEICTBUM ACATEIIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aMMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3o0BbIE HCCIEA0BATEIbCKHE IeliCTBHS:

BJIaJICTh HABbIKAMHU Y4€OHO-HCCIIEIOBATEIIbCKOM M TPOEKTHOM JEATEeIbHOCTH, HABBIKAMHU paspelieHusi mpoOiieM,
CIIOCOOHOCTBI0O W TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY IOHWCKY METOJIOB PEIIEeHUS MPAKTHYSCKUX 3a/ad, IMPUMCHECHHIO
PA3JIMYHBIX METOJIOB ITO3HAHUS;

WCMOJIb30BaTh PAa3IMYHbIE BHABl JICSITEIBHOCTH IO TIOJIYYEHUIO HOBOIO 3HAHUS, €ro HHTEPIpPETalH,
npeoOpa3oBaHUIO U TPUMEHEHUIO B YYEOHBIX CUTYAIIUSIX, B TOM YHUCIIC MPU CO3/IaHUM YUYEOHBIX U COLIMAIBHBIX MPOEKTOB;

dhopMUpOBATh HAYYHBIN THUIT MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU MTOHATHAMU U METOJIaMH;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTEILHOMN NEATEILHOCTH U )KU3HEHHBIX CUTYyAIUsX;

BBISIBJIATh IPUYUHHO-CJICICTBEHHBIE CBSI3U M aKTYalIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh
apryMEHTBHI JJIsl TOKA3aTeNbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJE PEHICHUS 3aJa4d PE3YyJbTaThl, KPUTUYECKU OLECHUBATH UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh NU3MEHEHHUE B HOBBIX YCIIOBHSIX;



JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATH IIeJICHAIIPABIICHHBIN MMOMCK MEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS B MPOPECCHOHATBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJAEH, IpeajaraTb OPUTMHAJIBHBIE IOAXOJbl M pPEIICHHs, CTaBUTh NPOOJIEMBl W 3aJauH,
JOMYCKAIOUMe albTEePHATUBHbBIE PEILICHHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCSI B PA3IUYHBIX HCTOYHUKAX HH(popManuu (TEKCTe y4eOHOro mocoOus, HayYHO-TIOMYJISIPHON
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHETE), aHaIM3UPOBATh
UHPOpMAIIMIO PA3IUYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh M
HEIPOTUBOPEUYHBOCTb;

dbopMyIHpOBaThH 3aPOChl U MPUMEHSATHh Pa3IMYHbIE METOMBI MPU MOUCKE U OTOOpe OMoJIorMyecKor uHbOpMaluu,
HEOOXOMMOM I BHIIOJTHEHUS Y4eOHBIX 3a/1a4;

IpUOOpETaTh OIBIT UCIIOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN, COBEPIIIEHCTBOBATh KYJIBTYPY
aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BbIOUPATh ONTHUMAIbHYIO (POPMY MpE/ICTaBICHUs OMOJIOrMYecKo MHPopMaluu (CXembl, Tpaduky,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAyUYHBIM SI3bIK B KAuyeCTBE CpeACTBa Mpu paboTe ¢ OHOJOrMueckod HH(pOpMauuen: MPUMEHSTbH
XUMHUYECKHe, (U3NUECKHe U MaTeMaTUUeCKUe 3HAKU U CUMBOJIbI, POpMYJIbl, a00peBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh
U Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJIE€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUThl HHGOpMALMKU, UTHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHKAIlMM BO BceX cepax KHU3HU, aKTHBHO y4acTBOBaTh B JHAJIOTE€ WM JTUCKYCCHHM IO
CyIlleCTBY OOCyXIaemMol TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBATh CYXACHUS OTHOCUTEJIBHO BBINOJHEHUS
npeajiaraeMoi 3a/1auu, yYUThIBATh MHTEPECHI U COTIIACOBAHHOCTH MO3UIMI APYTUX YYACTHUKOB JIMAJIOTa WK IUCKYCCHUHN);



pacrio3HaBaTh HeBepOaJbHBIC CpPEICTBA OOIICHWS, TOHMMATh 3HAYCHHWE CONMAIBHBIX 3HAKOB, IPEAMOCHIIOK
BO3HUKHOBEHUS KOH(QIMKTHBIX CHTYaIlMi, YMETh CMATYAaTh KOH(MIUKTHI U BECTH IIEPETOBOPHL;

BJIQJICTh PA3IMIHBIMU CITOCOOAMH OOIIECHUS W B3aWMOJCHCTBHUSA, IIOHUMATh HAMEPECHHS JPYTUX JFOACH, MPOSBIISTH
YBaKUTEIIHPHOE OTHOIIICHHUE K COOCCETHUKY M B KOPPEKTHOH (hopMe GOPMYIHPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOYKY 3PCHHS C UCIIOJb30BAaHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHAsl IesiTeJIbHOCTh:

IIOHMMATh W HCITOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONH W WHAWBUIYAIBHOH PaOOTHI MIPH PEIICHHH OWOJIOTHYCSCKOM
npo0JieMbl, 00OCHOBBIBaTh HEOOXOIMMOCTh NMPHUMEHEHHUs TPYMNIOBBIX (OPM B3aUMOJICHCTBUS TPU PEHICHUH YIeOHOM
3314w,

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUIN C yU4ETOM OOIINX MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO WJieHa
KOJUICKTUBA;

NPUHUMATD IICJIM COBMECTHOM JCSATCIILHOCTH, OPTaHU30BBIBATH M KOOPAMHHPOBATH JICHCTBHUS MO €€ JOCTHIKCHHUIO:
COCTaBIISATh TUTAH JICHCTBUH, pacmpeneNsTh Pojid ¢ Y4ETOM MHEHHU yY4aCTHUKOB, OOCYKIaTh Pe3ybTaThl COBMECTHOM
paboTHI;

OILICHWBATh KAayeCTBO CBOErO BKJIaJga M KaXJIOr0 YJYacTHHKA KOMAaHJIbl B OOIIMK pe3yJabTaT MO pPa3padOTaHHBIM
KPUTCPHUSIM;

npejyiaraTh HOBBIE MPOCKTHI, OLICHUBATD UCH C TTO3UIIUM HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYCCKON 3HAUNMMOCTH,

OCYIIIECTBIISITh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHUE B PAa3IMYHBIX CHUTYalHsIX, HPOSBIATH TBOPYECTBO W
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

OBJiaieHHe YHUBEPCAJbHBIMHA PEryJsiTABHBIMH JIeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUSCKHUE 3HAHUS JUIS BBISIBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YICOHBIX CUTYAITUSX;

BBIOMpATh HA OCHOBE OMOJIOTUICCKUX 3HAHUU IEJICBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBHSIX U TIOCTYIIKaX IO
OTHOIIICHHUIO K KUBOH MPUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO OKPYKAIOIIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATCIIBHYIO JCATCIBHOCTD, BBISABIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
cOoOCTBEHHBIC 3aJ1a4K B 00pa30BaTEIbHOMN JAITEIbHOCTH U )KU3HEHHBIX CUTYAIINSX;



CaMOCTOSITENIFHO COCTABJIATh IUTAH pEIICHUS TNPoOJeMbl € YYETOM UMEIOUIMXCA PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEANIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO HIMPOKON 3pyIMLMU B Pa3HbIX OOJACTAX 3HAHHM, MOCTOSHHO
HOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESATEIIBHOCTbH, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB
LENSIM;

BJIAJETh HABBIKAMU IO3HABATENBbHON pe(IEeKCMM KakK OCO3HAHUS COBEPIIAEMBIX JEHUCTBHA W MBICIUTEIbHBIX
IPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, UCIIOJIb30BAaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYallld, BHIOOpa BEPHOIO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUXKEHHIO;

NPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3yIbTaTOB JIE€ATEIbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

OPUHUMATH ce0sl, MTOHUMasl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U NPABO JPYrUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOrO YEJIOBEKA.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nmporpamMmmbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKIFOUAIOT CHEIIU(PUUECKUC
Ut yueOHoro mpenmera «buonorusy Hay4dHbIe 3HAHUSA, YMEHUS U CIIOCOOBI EHCTBUM MO OCBOCHUIO, UHTEPIIPETAIINH U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JCATEIBHOCTU MO TOJYYEHHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX



y4eOHBIX CUTYyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Ouosiorueld. B mporpamme npeamMeTHbie
PE3yNbTAThl IPEACTABIICHBI TIO TO1aM 00YUYEHHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 10 kaacce N0MKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE€ M POJU OUOJOTMM B CHUCTEME HAyYHOIO 3HAHUS ECTECTBEHHBIX HAyK, B
(bopMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJIE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOW TPaMOTHOCTH UYEJOBEKA I PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHUE PACKPBIBATh COJEPKaHUE OMOJIOTMYECKUX TEPMUHOB W TOHSATUN: KU3Hb, KJIETKA, OPraHU3M, METa0O0JIn3M
(oOMeH BemIecTB W MPEBpAIEHUE SHEPIHH), TOMEOCTa3 (CaMOpPEryJsiius), ypOBHEBas OpraHU3allUsl >XUBBIX CHCTEM,
CaMOBOCIPOU3BEACHHUE (PEMPOTYKIIUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

YyMEHHUE Wu3JaraTh OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHasi, MYyTallMOHHas, LIEHTpaJibHas JorMa
MOJIEKYJIsipHOIM Ouosiorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 meHTpax MHOToo0Opas3us u
MIPOUCXOXKICHUS KYIbTypHbIX pacTenuit H. 1. BaBunosa), onpeaenstb rpaHUIbI UX TPUMEHUMOCTH K )KHUBBIM CUCTEMAaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOCHUE U OMMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUM, OpraHU3alisl U MPOBeAeHNE OMOIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBU)KEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXy HUCCIEIyEeMbIMU BEJIMUYMHAMU, OOBSCHEHHE TMOJYYEHHBIX PE3yIbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHATHM,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKKA BHUPYCOB, KIETOK MPOKAPHOT M SYKAPHOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHAa BEHIECTB M TPEBPAICHUS JHEPTUU B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO U JHEPreTHYecKoro oOOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHU S, UHIUBUIYAJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3);

yMEHUE TPUMEHSTh MOJYyYCHHbIC 3HAHUS ISl OOBSCHEHUS OMOJIOTMYECKHX IMPOIIECCOB W SIBICHUM, I MPUHSATHUS
MPAKTUYECKUX PEIICHUN B TMOBCEIHEBHOW >KM3HU C IENIbI0 OOecreueHuss 0€30MacHOCTH CBOETO 3JI0POBbSl U 3I0POBBS
OKPYKAIOIIUX JIFOACH, COONIOJCHHUS HOPM TPaMOTHOTO TIOBEICHHS B OKpPYXAIOMEd TPUPOTHON cpene, MOHMMAaHHE
HEOOXOJMMOCTH HCMOJIb30BAHUSI JIOCTIKCHUN COBPEMEHHOW OWOJOTMU U OUOTEXHOJIOTUH Ui  paliOHaILHOTO
MIPUPOJIOTIOIB30BAHUS;



YMEHUE pEIIaTh 3JIEMEHTAPHBIE T€HETHUYECKHE 3aJaul Ha MOHO- M JHUTMOPHUJIHOE CKPELIMBAaHUE, CLEIJIEHHOE
HACJIEIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUAHOTO CKPEIIMBAaHUA AJiA TpPEACKa3aHHs HAcJeIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOJHATh JTA0OpPATOPHBIE U TPAKTHYECKHME padoThl, COONIOAATH MpaBuia MpU padoTe ¢ yuyeOHbIM U
Ja00paTOPHBIM 000PYTI0BaHUEM;

YMEHHE KPUTHYECKU OIEHUBATh U MHTEPIPETHUPOBATH MH(OPMALMIO OMOIOTHUECKOTO COACPIKAHUS, BKIIOYAIOIIYIO
NICEBAOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX HMCTOYHHMKOB (CpeACTBa MaccoBOil HWHGOpMaNuu, HAYYHO-TIOMYJSpPHBIC
MaTepHabl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCBMEHHBIE M YCTHBIE COOOIIECHHUS, 000011ast OMOJOrHIecKy0 HHPOPMALUIO U3
HECKOJIbKUX MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITUIHBIN armapaT OMOJIOTHH.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 11 kaacce NOMKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWW O MECTE€ M POJM OHMOJOTMU B CHCTEME HAyYHOI'O 3HAHMSI €CTECTBEHHBIX HAyK, B
(dbopMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHHUS, O BKIIAJIE POCCUUCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUU, (PYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA [JISl pEelIeHUs
YKU3HEHHBIX 3a]1a4;

YMEHUE PACKPHIBATH COJECpXKAHUE OMOJOTMYECKUX TEPMUHOB U MOHATHIA: BHUJ, NOMYJSUUsA, T€HO(OH, SBOIIOLHUS,
JBIDKYIIME CUIIBI ((paKTOPBI) SBOJIIOIMH, MIPUCIIOCOOICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, IPOIYIIEHThI, KOHCYMEHTBI, PEIYIICHTHI, 1IEMH MUTAaHUs, YKOJIOTHYECKasi upamMuaa, OuoreoreHos, onocdepa;

yMEHUE U3Jarath OMOJIOTHYECKUEe TeopuH (dBoroIMOHHas Teopusi Y. JlapBuHa, CHHTETHYECKAsE TEOPHUS HIBOJIOIUN),
3aKOHBI M 3aKOHOMepHOCTH (3apoabimieBoro cxoactBa K. M. bopa, uepenoBaHus TJaBHBIX HampaBiICHUN M MyTel
sBosroniuu A. H. CeBepiioBa, yuenus o 6uocdepe B. 1. BepHanckoro), onpenensth rpaHULibl KX TPUMEHUMOCTH K KUBBIM
cucremawm;

yMEHUE BIAJETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE U ONMCAHUE KUBBIX CUCTEM, TIPOIECCOB U
SIBJICHU, OPTaHU3AIMs ¥ TIPOBEICHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBI)KCHHUE THIIOTE3bI, BHISBICHUE 3aBUCHMOCTU
MEXy HUCCIEIyEeMBbIMU BEJIMUYUHAMHU, OOBSICHEHHE TOJYYCHHBIX PE3yJIbTaTOB, HUCIIOJIb30BAaHHBIX HAYUYHBIX TOHSTHH,
TEOpUd U 3aKOHOB, YMEHHUE JIeaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIJCNATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKIX 0OBEKTOB: BUIOB, MOMYJISIUH, POIYIICHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIEHO30B U IKOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACIEACTBEHHON W3MEHUMBOCTH,
€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOIECHHOCTH OPraHW3MOB, JEHCTBHUS KOJOTHYECKHX (PAaKTOPOB Ha
OpraHu3Mbl, TIEPEHOCA BEUIECTB U MOTOKA SHEPIMHM B SKOCUCTEMAaX, aHTPOMOTEHHBIX M3MEHEHUN B HKOCUCTEMax CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Orochepe;

YMEHHE MPUMEHSTH IMOJIyYeHHbIC 3HAHUSA I OOBACHEHUS OMOJIOTMYECKUX TMPOLIECCOB WM SBICHUM, ISl MPUHSITHS
NPAKTHUECKUX PEIICHUH B MOBCEIHEBHOW JKM3HM C IIeNIbI0 OOecrieueHns: 0€30MacHOCTH CBOETO 3/I0POBBS U 370POBbS
OKpPYKAIOIIMX JIIOJIeH, COOJIIOJIEHUSI HOPM TIpPaMOTHOTO TOBEACHHS B OKpY)KaloIEed NPUPOJHOW cpene, MOHUMaHUE
HEOOXOMMOCTH UCTOIb30BaHUS TOCTHKEHUN COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO NMPUPOAOIIOJIb30BAHNUS;

YMEHHME peIllaTh 3JIEMEHTapHble OMOJIOTMYECKUE 33aJaud, COCTAaBJISITh CXEMbl INEpEHOCA BEIECTB M JHEPIruu B
9KOCHCTEeMaXx (IICTH ITUTAHUS);

YMEHUE BBINOIHATh JAOOPATOPHBIE U NPAKTUYECKHE padOThI, COONMIOAATH MpaBuia MpU padoTe C y4yeOHbIM U
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh U MHTEPIPETUPOBATh MHMOpPMAIHIO OMOJOTUYECKOTO COAEPKaHUS, BKIIOUAIOIIYIO
NICEBAOHAYYHbIE 3HAHUS W3 Pa3NUYHBIX HMCTOYHUKOB (CpeAcTBa MaccoBOM WH(GOPMALMK, HAYYHO-TIOMYJSPHBIE
MaTepuaibl), pacCMaTpUBaTh TI00ANBHBIE YKOJIOTHUECKHE MPOOIEeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001Ias OMOJIOTHUYECKYI0 UHPOPMAIIUIO U3
HECKOJbKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHITHBIN armapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 0.5 https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 05 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 2 bubnuoreka [{OK
OpraHU3MOB https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 05 bubnmnorexa [JOK
OMOTEXHOJIOTHN ' https://m.edso00.ru/7f41c292
bubmmoreka IIOK
8 Pesepsiioe Bpens 1 https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1.5 4.5



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o 05 L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 05 bubnnorexa [JOK
3emite ' ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 0.5 https://m.edsoo.ru/7fALecTA
bubmuoreka [IOK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1.5 25



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

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 05 bubnuoteka [JOK
U UX U3ydeHue. BXOgHOI KOHTPOIIb. ' https://m.eds00.ru/863e6564
4 XuMHUYECKUM cOCTaB KJIeTKU. Bojia u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
G LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTamas3bl)»
bu6mmoreka [IOK
7 I 1
YraesonpL. JIumuae! https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuOTHYECKOUN KIIETKH.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMEH BEIECTB KT METAOOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlaboparopHast BuGmorexa IOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
buocunTes 6enka. Peakuus
16 MaTpUYHOTO CUHTE3A. 0.5 bubmmorexa LIOK
. https://m.edso0.ru/863e796e
[IpomexxyTOUHBIN KOHTPOJIb.
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa [TOK

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



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

18 Hexknerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HaclaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.edso00.ru/863e8878
CKpEIINBaHHe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmorexa HOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenieHHOe HAClIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenune pe3ynbpTaToB 05 bubmmoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeTMBaHus y Ap0o30(HIIbl HA
TOTOBBIX MUKPOIpENnapaTax»»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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97 I'enernka nona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacnencrteennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnmoreka [JOK

28 . 1 0.5
MOIM(DUKATTMOHHOW U3MEHUYUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBeHHass ©”3MEHYUBOCTD.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHaNM3 MyTayi y 1po30Q sl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

I'eneruka yenoseka. IIpakTnueckas BuGmmorexa LOK

30 pabota No2 "COCTaBJIer/‘Ie Y aHaIIn3 1 0.5 https://m.edsoo.ru/863¢8d78
POZIOCIIOBHBIX YEJIOBEKA
PesepBHeIil ypok. O6006111€HNE IO

31 TeMe «HaciencTBEHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY

32 Ceneknus Kak HayKa M IIpoLecc. 1 05 bubnuoteka [JOK
W TOroBbIN KOHTPOJIb. https://m.eds00.ru/863e9214

33 MeToabl 1 OCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 brortexHonorus kak orpacip 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 15 45

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 05 bubnnoreka [JOK
00 3BomonK. BX0/1HOM KOHTPOJIb. https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIOINN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ u3y4yeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.eds00.ru/863ea5a6
PazButue xu3Hu Ha 3emMIie Mo 3pam u
12 nepuoaaM. DKCKypcus ""DBOIIOIUI buGnnorexa LIOK
p ’ yp . https://m.edso0.ru/863eat6be
OpPraHMYECKOro MHpa Ha 3emiie
OCHOBHBIE 3TaITbI BOIOITUN
PaCTHTEIHHOTO U KUBOTHOTO MHPA.
[IpaxTuueckas padora Ne 1 bubnnorexa [HOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
1 P https://m.edsoo.ru/863eac2c
BIDKYIIUE CHIIBI ((haKTOPBI
16 fHT oioreHesa H((I())Memp o)qHI)H?I 0.5 bubmmorexa [JOK
P P vt ' https://m.edsoo.ru/863ead44
KOHTPOJIb.
17 OCHOBHBIE CTaJIUU IBOIIOLUN
YeloBeKa
18 UenoBeyeckue pachl U MPUPOTHBIE bubnmuotexa [JOK
aJlanTaly 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600611eHNE 1O
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE

JKA3HU Ha 3eMiie»



https://m.edsoo.ru/863ea5a6
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20

DKOJI0rus Kak HayKa

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

2 (baxTopsl https://m.edso0.ru/863eafec
AOGuoTtndeckue hakTophbI.
JlaGopaTopHnas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
22 pacTeHui U3 pa3HBIX MECT 0.5 bubmorexa LHOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 brommiecie paxtops: https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Tpaktuyeckas pabora
24 Ne 2 «[Toncuér mioTHOCTH 0.5
MOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MoOB — bubnunorexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27 DKOJIOTUYECKHE MUPAMUJIBI. bubmmorexa [OK
. https://m.edso00.ru/863eb5fa
CoiicTBa sxocucteM. Cykueccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bub6nuorexa [IOK

3KOCHUCTEMA 3EMITHA

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 05 bubnmoreka [JOK
ouocdepsl. ITOroBbIil KOHTPOJI. https://m.edso00.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emin 1

33 CocyiecTBoBaHUE IPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepHblil ypok. O60011€HUE TEMBI

34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CHCTEMBID»

OBIIEE KOJIMYECTBO YACOB I10 34 15 95

[NPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 11 knacc/ Ilonomapéra U.H., Kopuunosa O.A., Jlomwuunaa T.E. u
npyrue; nmoa peaakuuert [lonomapéroit M.H., O61ecTBO ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

* buonorwus, 10 xknace/ [lonomapéra M.H., Kopaumosa O.A., Jlommnuna T.E.;
nof penakuuei [lonomapéroit .H., O61iecTBO ¢ orpaHuYeHHON
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

Meroanueckue nocoous ansa yuurens kK Y MK ITonomapesoii 10-11 kmace

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

PDIII, https://m.edsoo.ru



		2023-09-29T10:05:57+0300
	Каракулина Надежда Тимофеевна




