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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs
noarorosiieHa Ha ocHoBe PI'OC OO0, ®OIT OO0, KoHuenuuu npenogaBaHus
ounonorun B  Poccuiickoii  ®enepauum  (yTBEpKIEHA  pacHOPsLKEHUEM
[IpaButensctBa Poccuiickoit ®eneparuun ot 9 ampenss 2016 © Ne 637-p),
dbenepanbHOl pabodeil mporpaMMbl BOCIUTAHUS, C YYETOM pachpenes€HHbIX 10
KJlaccaM TMPOBEPSEMBIX TpPeOOBAHMI K pe3yibTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHusl.

[losicHuTenpbHasT 3amucKka OTpakaeT oOIIMe IeMu € 3aJa4d  U3YYCHHS
OMOJIOTHH, MECTO B CTPYKType ydeOHOro IUIaHa, a TaKkKe IMOAXO0Ibl K OTOOpY
CoJIep KaHMs ¥ OIPECIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conmepxanne OOydYeHHUsS PACKpBIBACT COJIEpP)KAaTENbHBIE JUHUH, KOTOPHIC
npeaiaraloTcs s 00S3aTeNbHOTO HM3y4YeHHUS B KaXJAOM KJacce Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tmanupyemble pe3ynbTaThl OCBOCHHS MPOTPaMMBbl IO OMOJOTHH BKIIOYAIOT
JMYHOCTHBIE, METaNpeIMETHBIE Pe3yIbTaThl 32 BECh MEPHO 00yUYeHUS HA YPOBHE
OCHOBHOTO 00miero oOpa3oBaHus, a TaKXe NPEAMETHbIE JIOCTHKECHUS
00y4Jaromnierocs 3a Kak1bIi Toj] 00yueHus.

[Tpu pa3paboTke MpOrpaMMbl MO OWOJIOTUM TEOPETHUECKYI0 OCHOBY JIs
OTpe/eNieHUs] TMOAXO0I0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro mpeaMera
«buonorus» cocraBwin: KoHuenrtyaiabHble Tonoxkenus DIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNei, CoJepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOXKECHHS 00 OOIINX LESIX U
NPUHIINTAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHETO
obmero o6OpazoBanusi B Poccuiickoit denepamuu, a TakKe IMOJOKEHUS O
cneruurke Onoyiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI U 0OCCIICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOTo oOmiecTBa. COriacHO HAa3BaHHBIM MOJIOKEHUSIM,
OTpe/ieNieHbl OCHOBHBIC (DYHKIIMK TIPOTPaMMBI 110 OMOJIOTHHN U €€ CTPYKTYpA.

OBIIAS XAPAKTEPUCTUKA YUYEBHOI'O IPEAMETA «BHOJIOT'USD»
[Iporpamma 10 Ouosioruu JaéT MPEACTAaBICHUE O Leax, 00 oOmei

cTpaTeru OOy4YeHHUs, BOCHUTAHUS U Pa3BUTHUA, OOYYAIOUIUXCS CpEICTBaAMU
yaeOHOoro mpeamera «buonorus», omnpeaenser o0s3aTelbHOE MPEAMETHOE
COJIep’KaHHe, €ro CTPYKTypYy, pacupenelieHHue Mo pa3fenaMm ¢ Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATENbHOCTh U3YUEHHUsI YUYEOHOr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JOTMKH 00pa30BATEIHLHOTO
npolecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaroImnXCsl.

B nmnporpaMmvme mo OuosiorMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydueHusi B (OPMHPOBAHUM OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHON



NEeATEeTbHOCTH/YUEOHBIX JEUCTBUM, OOYYaIOIUXCS IO OCBOCHUIO COJEpPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUsI.

B nporpamme no ouosnorun (10—11 kmaccel, 6a30BbIil YpOBEHB) peaIM30BaH
NPUHLIUAI TPEEMCTBEHHOCTH B HW3YyUYE€HUU OWONIOTWH, Onaronmapsi 4emy B HeEl
IPOCMATPUBACTCA HAIMpPaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpUEHTAlM{ JIMYHOCTH, SKOJIOTHYECKOTO MBILIUICHHS, IPEACTABICHUN O 3I0POBOM
oOpa3e XM3HM M OEpEKHBIM OTHOIICHHUEM K OKpYKAIOMIEH MPHUPOIHOU Cpere.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TaKKe 3HAHUU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILECCOB B MPOTrpaMMe MO OMOJIOTMH YJEIEHO BHUMAHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(QHUIAKTHUKMA HACIEACTBEHHBIX 3a00JIEBAHMI YETOBEKA, MEIUKO-
TeHETUYECKOTO KOHCYJbTHPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeco00pa3HOro TMOBEACHUS B OKpYXKAIOIIEW NPUPOJHOM cpele, aHaau3a
BJIMSIHUSL XO3SMCTBEHHOW JESTENBHOCTH YEJIOBEKAa HAa COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJHON HaNpaBiIeHHOCTH
yueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs
YCIIOBUH JJIsl pEIICHUsI OJHOM M3 aKTyallbHBIX 3aad IKOJILHOTO OHOJOTHYEeCKOTO
oOpa3zoBaHus, KoTopas mpeanonaraeT (OpPMHUPOBaHHE Yy  OOYYAIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHHUSM JUHAMHYHO pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeTr (pOpMHUpPOBaHUE y OOYYAIOMIMXCS MNPEICTABIECHUN O
HAyYHOW KapTHUHE MHpA, pacldpsieT U 000OIIaeT 3HAHUSA O KUBOW Mpupone, €€
OTJIMYUTEIbHBIX TNPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUH, CO3AaET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (GOPMHUPOBAHUSA
(GyHKUIHMOHAIBHOM TIPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e30mMacHoro odpasa
KHU3HHU, SKOJOTMYECKOI0 MBILIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K KUBOHM MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JJIsl peLIeHHs] BOCIIUTATENbHbBIX U
pa3BHBAIOMIMX  3aJad  CpeIHero  oO0mero oO0pa3oBaHWsA,  COIUAIH3AINU
oOyuaronuxcs. M3ydenune 6uonorun odecneynBaeT ycioBus st (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WMHTErpalui OMOJIOTUYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zaHHble TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOTo MpeaMeTa
«buonorus» COCTaBUIM OCHOBY /i ONpENeNeHUs IMOAXOJA0B K OTOOpy H



CTPYKTYpPUPOBAHHUIO €r0 COJAEpKaHUs, TMPEICTABICHHOTO B MpOrpaMMme IO
OHOJIOTHH.

Otb60p copepxanusa ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOrO0 MOJX0/1d, B COOTBETCTBHH C
KOTOPBIM OOYyYarolIuecs: MOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HAYUMbIC IS
dbopmupoBaHus oOOIIEH KYJIbTYpbl, ONPECISAIONUE aJeKBaTHOE IOBEJICHHE
YyeJioBeKa B OKpYXalollled MPUPOAHOU cpesie, BOCTpEOOBAHHBIE B MOBCEIHEBHOMN
KU3HH M TPAKTUIECKON AesTenpbHOCTH. Oc000€ MECTO B ITOW CHCTEME 3HAHUUN
3aHUMAIOT JIEMEHTBHI COACPKAHUS, KOTOPBIE CIyKaT OCHOBOM it pOpMHUpPOBaHUS
IPEACTABICHAM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  TI'yMaHHU3alUuU
OMOJIOrHYecKoro oopa3zoBaHusl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepHajlia B IPOrpaMme IO
OMOJIOTUM OCYIIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «brUonorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasve OpraHu4YeCKOro MHpay,
«OBOJIFOLMS KUBON NPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

HOEJIA U3YUYEHUSA YYEBHOI'O ITPE/JIMETA «bHOJIOT'US»
[ens usyuenus yuyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —

OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHAIbHON
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NpPUOOpPETEHUE yMEHUM
WCIIOJI30BaTh ATH 3HAHMS JJI TPAMOTHBIX JEHCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBom
yYpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YUYEHUSX, 3AKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIINX OCHOBOM
s (opMHpOBaHUS TMPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOI0 YPOBHsI OpraHU3aluy, BBIAAIOIINUXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHUH;

(¢opMupoBaHue y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaliW3a JAHHBIX O MyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;



CTaHOBJIEHHE Yy oOydvarommxcs oOuel KyiabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPY>KAIOILETO
MHUpa JKMBOW IIPUPOJABI HAa OCHOBAHMM 3HAHUM M OIBITA, IIOJIYYEHHBIX IIPU
M3yYE€HUU OHOJIOTHH;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEH, COOJIIOIEHUS ATUUECKUX
HOPM IIpU IIPOBEICHUHN OMOJIOTUYECKUX UCCIIE0BAaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
9KOJIOTUYECKOH KYIBTYpPHI, A1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLICHKH IIOCJIEICTBUM CBOEU ACATEIBHOCTHU 110 OTHOLIEHUIO K OKPY’KAIOLIEH cpele,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIOIGHHE MEpP MNPOQPHIAKTUKH
3a00JIeBaHUN.

MECTO YYEBHOI'O IPEJIMETA «bHOJIOI'US1» B YYHEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OOO yueOHbIN npeameT «buosnorus» B cucreMe

cpenHero ooOmero oOpa3oBaHMs, W3ydaemass Ha 0a30BOM YpOBHE, SBIISIETCS
00s3aTEIbHBIM YYEOHBIM TIPEIMETOM, BXOSIIMM B COCTAaB MPEAMETHOM 00JIacTH
«EcTecTBeHHO-HAYYHBIC TIPEIMETHD).

J{nst u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHuUs
orBoauTcs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34
yaca (1 gac B Hezento).

COIJEP)XAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMH HayKamu, (pusiocodueit, ITUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTopl TO3HAHUS KUBOUM MIPUPOIbI (HAOI0ICHHE, YKCTICPUMEHT, ONIMCaHMUE,
U3MepeHue, KilacCu(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JdeMoHCTpaum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbuos, [[x. Yorcon u ®@. Kpuk.

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

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:

[Tpaktrueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOJOB IPHU
U3Y4YE€HUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3aIHs.



’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIHUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMOC(EepHBIT.

JdeMoHCcTpanuu:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3aINU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XuMH4YeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMUYECKHI COCTaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBI. Bo/la 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelIeCTB B kieTke. llomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB U cTpoeHHe GENKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOM MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOICTBa OenkoB. buonornueckue
GyHKUIHN OENKOB.

depmenTsl — Ouonormyeckue Karaimuzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduanocts. Kodepmentsl. ButamuHsbI.
Otnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYraeBoael: MoOHOcaxapuibl  (TJIIOKO3a, pubo3a U Je30KCHupud03a),
aucaxapuibpl  (caxaposa, JaKTo3a) W Toymcaxapulibl  (Kpaxmal, TJIUKOTEH,
Hesoso03a). buonornueckue GyHKIUU yriieBOOB.

Jlunuael:  Tpurauuepuab, QGocPoaunuasl, CcTepouasl. [ uapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu sunuaoB. CpaBHEHUE
YTJ€BOAO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaesr — MoHOMeEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Bunet PHK. AT®: ctpoenne u QpyHKIUN.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIECTKH.

Krnerka xak menoctHas >xkuBas cuctemMa. OOmme TNpU3HAKA KJIETOK:
3aMKHYyTasi HapykHas mMemOpana, mosekyisl JJHK kak renermueckuii ammapar,
cUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTUyecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpO€HHUsl TMpoKapuoTHyYeckor kieTku. Kierounas crenka Oakrtepuil. CTpoeHue



DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
I'pUOHOM KIICTKH.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, MTMKOKAIUKC, UX
¢bynxun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. L{utonnazma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Nombmxu,
In30CcOMBl.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBL.
[Ipoucxoxknenue MUTOXOHApUM u Tiactua. Bunel mnactun. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJIETOYHBIM IICHTP, ILEHTPUOJH, PECHUYKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. BitoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sAapa: saepHas o00JI0UKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX 3JIEMEHTOB B HEXKHBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIbl», «brocnnTes Oenka», « CTpoeHue MOJIEKYJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHne MoieKyibl
AT®», «CtpoeHne >yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOM KIIETKW,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHME MPOKAPUOTUUECKON KIETKU,
«CTpoeHue sazipa KIETKN», « Y TIIeBOAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIONICHUM, W3MEPEHHM, HSKCIIEPUMEHTOB, MHUKPOMNpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopHas pab6ota Ne 1. «M3yueHuwe KaTaJUTUUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl ).

Jlabopatopuass pabora No 2. «/3ydyeHuwe CTpOeHHS KJIETOK paCTEHUH,
JKUBOTHBIX W OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, Wik MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUJISIIIUSA (SHEPTETUUECKUii OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrud B MOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BellecTB: aBTOTPO(MHBINA U reTepoTpodHbIit. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.



®ortocunTte3. CperoBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dotocunteza. dpPexkTuBHOCT PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A JIS KUZHU
Ha 3emuie. Biausinue ycnoBuid cpeqpl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMocHuHTe3. XEeMOCHHTE3UPYIoNne OakTepuu. 3HaYCHUE XEMOCHHTE3a IS
YKW3HU Ha 3eMJI€.

DHepreTudeckuii oOMeH B KJeTke. PaciersieHune BeliecTB, BbIJCICHUE U
aKKyMYJHUPOBAaHHE DSHEPTUM B KIETKE. OTambl JSHEPreTUYECKOTO OOMEHa.
['mukomn3. bpoxkenne m ero Buabl. KucimopoaHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHE. OxkucnurenbHOe dbochopunupoBanue. O (DHEeKTUBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KiIEeTKe. ['eHeTWYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuua — Guocuntes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOkuciaor. Ponb pubocom B
OouocuHTe3e Oemka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. cTtopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTM CTPOECHHMSIT M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUIY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHncTpanum:

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

Tabmuiel m cxembl: «Tunbl mutanusy», «Metaboauzm», «MHUTOXOHIAPHY,
«IHepreTudeckuii oOMen», «Ximopormracty, «Potocunresy, «Crpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
oakrepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monenu-anmuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETKn», Mojesb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1IUKII, WM JKU3HCHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
cunreza JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTTON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uronornuyeckue OCHOBBI PA3MHOKEHHMS W HWHIAMBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.



Henenue knetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. bBUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubennb KIETKH — aromnTo3.

®opMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U 1oJioBoe. Buasl Oecrionoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHUPOBaHHE
OpraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.

Meiio3. Crangun Mmeiio3a. Ilporeccel, MpOUCXOASIIME HA CTAauAX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpouecc 00pa30BaHUs IOJIOBBIX KIETOK Yy JKUBOTHBIX.
[lonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIeTKa) — CHEepMaTOreHe3 M OBOIEHES3.
Oco0eHHOCTH CTpOeHUsl SULEKIETOK MU crepMaro3ouoB. OIUIoA0TBOpEHUE.
[Taprenorenes.

WuauBunyanbHoe pa3BUTHE  (OHTOreHe3). OMOpPUOHAIBHOE  Ppa3BUTHE
(amMOpuorenes). Jrtarbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsIMOE, HempsiMoe (JIMYMHOYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YPOJICTBA.

Poct u pazButue pacreHmii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTaIUH PA3BUTHSI.

JdeMoHCTpaum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JlBOiHOE
OIUIOZIOTBOPEHHE Yy IIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHE
pactenuity, «J/lenmenue kieTku Oaktepuit», «CTpPOECHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit nmukimy, «Pemnmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAOIINX U
4esnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3AY.

O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo30M1bl
MJIEKOITUTAIOLIET Oy, «SHleKneTka MileKonuTarmeroy, «Kapuokunes B kierkax
KOpelIKa JIyKa», MarHuTHas MOJieNib-alniuinKanus «Jlejgenue KIeTKu», MOJIelb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlabopaTtopHass pabota Ne 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».



JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpENapaTax».

Tema 6. HacsieicTBEHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTuKH. Ponbs nuTosiorun
U OMOpPHOJIOTUU B CTAaHOBJICHHHM TE€HETHUKH. BKIam poCCHICKHX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHKU. METOJbl TEHETHUKHU (THOPHIO0JOTHUCCKUM,
[UTOTCHETUYECKUH, MOJCKYIIpHO-TeHEeTHYeCKHi). (OCHOBHBIE TE€HETHYECKHE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMAasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIECHHbIE ['. Menpaenem.
MoHorubpuiHoe CKpellMBaHUE. 3aKOH €IMHO-00pa3us TUOPHUIOB IEPBOTO
nokoJyieHusA. IlpaBuino JOMUHUPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a ynuctoThl ramet. [10JHOE M HEMOJTHOE IOMUHUPOBAHUE.

JuruOpupHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTMueckMe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanu3upymolee ckpernuBanue. Fcrnoap30BaHne aHATM3UPYIOIIETO CKPEITMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['enetnka mosia. XpoOMOCOMHOE ONpeAceHUE Moyia. AyTOCOMBlI U MOJIOBBIC
XpoMocOoMBbI. ['oMoramMeTrHsle W reTeporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTUIEHHBIX C MOJIOM.

MN3meHnunBOoCTh. BUAbl N3MEHUMBOCTH: HEHACJICACTBEHHAS M HACJICICTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuamoHHbIN ps 1 BapuallMOHHAsT KpUBas.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHNBOCTH.

HacnencrBennasi, WM TIeHOTHUIIMYECKas, W3MEHYMBOCTL. KoMOWHaTHBHAaS
W3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaIimoHHasi U3BMEHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHbBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHast HaCI€ICTBEHHOCTh U HK3MEHUYHBOCTD.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T€HETUKU
YyeJIOBEKA: reHealornuecKuil, OJIM3HEIOBBIN, [IUTOT€HETUYECKHI, OMOXUMHUYECKHI,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemMeHHOe OIpENICIIEHUE FCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[11P-ananu3a. HacnenctBenuble 3a0o0jeBaHUsS YEIOBEKA: ICHHBIE OOJIE3HH,



OOJIE3HH C HACJEICTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3JI0POBOT0 00pa3a MKU3HU, TUArHOCTUKHU, MPOPUIAKTUKA U JICUCHUS TeHETUYECKHUX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHUE MEAMIIMHCKON
TEHETUKU B MPEJOTBPAIICHUU U JICYEHUN F€HETUUECKUX 3a00JICBaHUI YeTIOBEKa.

JdeMoHCcTpanuu:

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

Tabmuuel ©W  CXEMBL: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U €ro
[UTOT€HETUYECKasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHUE,
«llutonornyeckue  OCHOBBI  JUTMOPUIHOTO  CKpemMBaHus»,  «Mehosy,
«B3auMoznencTBue ajIeNbHBIX T€HOB», «l'€HeTHMYecKne KapThl pAaCTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HaCJEIOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuhOoTuIlbl YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

OOopynoBanue: MojAeNU-aMIIMKaIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHue», «JurubpunHoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHUKPOCKOII U MHKporpenapar «Jlpozodumma» (HOpMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I opox moceBHOM.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUAHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTMpENapaTaxy.

JlaGoparopHas pabota Ne 6. «3yueHue MoaupuKaImOHHON U3MEHYHMBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30Quibl HA TOTOBBIX
MHKpOIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenne H. W. BaBumoBa o0 1eHTpaX MPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHUH. LIeHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBblii 1 UHAMBUAYAJIbHBIN OTOOPHI B
CEJEKIMU pPACTEHUNW U KUBOTHBIX. OLIEHKa dKCTepbepa. bIuM3KopoIcTBEHHOE
cKkpeniuBanue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHUE YHCTHIX JIUHUH.
['ereposuc, wnu rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWE — ayTOPUIMHT.



Otpanéunas rtulOpuausanus W €€ ycnexu. VCKycCTBEHHbIM MyTareHes M
MOJYYEHHUE TOJUIUIONJIOB. JIOCTMKEHHSI CENEKIMU pACTCHHM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonorust Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
cozganusi pexomOuHantHoM JIHK wu TpaHcrenHsix opranuzmoB. Kierounas
uHxeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHHpoBaHWE BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.
Okosornyeckre W 3tudyeckue  npobmembl. MO —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnuupl 1 cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl moMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnougus», «OO0bekThl OHOTEXHONOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH IUIOJ0B U KOPHETLIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Okckypcust «OCHOBHBIE METOABI UM JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. JBoIrOMOHHASE OHOJIOT M.

[IpeanocbuUlkKM BO3HMKHOBEHMS 3BOJIOLMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMOLMU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJICHHS BHUJOB B TMaJICOHTOJIOTMUYECKON JIETOMHCH, MEPEXOJHbIE (DOPMBIL.
buoreorpadudeckue: cxoncTBo U paznuune payH u Ghaop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTMYECKHE: CXOACTBA M pa3iuuus SMOPHUOHOB pAa3HBIX BHJIOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TI'OMOJIOTUYHBIC, aAHAJIOTMYHBbIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpomonyoHHas teopuss Y. Jlapuua. IIpennoceuiku BO3HUKHOBEHUS
JapBUHM3MaA. J[BWKyIlME CHJIbI 3BOJIOLMU BHUIOB 1o JlapBuHY (M30BITOYHOE



Pa3MHOXKEHHE MPU OIPAaHUYEHHOCTH PECYpPCOB, HeompeneiaEHHass WU3MEHYHBOCTD,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIMHN (CTD) u €€ OCHOBHBIE TIOJIOKEHHUSI.

MuxkpoaBosrorus. [lomynsnus kak eAMHUIA BUAAQ U SBOIIOLUU.

JBuxymire cuibl (hakTopbl) SBOMIONMHA BUIOB B Mpupoae. MyTallMOHHBIN
npoiiecc U KOMOWHATHBHAas W3MEHUYMBOCTh. [loMymsiiMOHHBIE BOJHBI U Apeud
reHoB. M3osius 1 MUrpamnusi.

EctectBennblii oTOOp — HampaBisionmii  (aktop 3BomonuH. DPopmbI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BoMoLUU. [Ipumepsr
IPUCIIOCOOJIEHUN y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TAL[UH.

Bun wu  BugooOpazoBanume. Kpurepunm Buga. OcHOBHbIE  (QOpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, 3KOJIOrHYECKOe.

MakposBonorusi. PopMbl  ABONIONUU:  (pUIIETUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoIeHHE OT HECHNENHAIM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromast
crnenuanu3anus. AnanTuBHas paguarus.

JlemoHncTpanum:

[Toptpetsr: K. Jlunueu, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabnunp! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey», «3apoIbliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuroHnHas

U3MEHYUBOCTB», «Apomopdosbl», «Maumoamantamumn», «OOuas aereHepaunus,
«/IBmkymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «lIpuCrocoOIEHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHUE .

ObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
AKHUBOTHBIX», MOJeNb «OCHOBHBIC HAINpPaBICHUS 3BOJIIOLMU», 00bEMHAs MOJEINb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KojuleKuus «@DOpMbI COXPAHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHWil», Moxaenp ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYLWIKW», MUKponpenapat «Jpo3oduna» (Hopma, MyTariuu (GOpMbl KPbUILEB U
OKpacKH Tena).

JlaGopaTopHbie U MpaKTHYECKHEe PadoOThI:



JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO).

JlabopaTtopHas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMe U Pa3BUTHE KU3HU Ha 3emure.

JloHaydHble TPEACTABICHUS O 3apOXKICHHM XW3HU. HaydHble THUMOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emuie: abuoreHe3 W maHcnepMmus. XHUMHUYEcKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHUYEeCKHX.
OKCHepUMEHTAIBHOE MOATBEPKICHNE XUMHUYECKON 3BOoJIIoIMK. HavanbHbIe 3Talbl
ononornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
@opMHUPOBAaHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xxu3Hun Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoibl: KEMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOTr€HOBBIM.

XapakTepucTrKa KJIMMaTa M TeOoJOTMYeCcKUX npoueccoB. OCHOBHBIE JTaIbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpPraHMyYecKOTO MHpa KakK OTpaxkeHue 3BoJronuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazButue nmpeacraBiieHuil o
IIPOUCXOXKJIEHUN YesloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3lInuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxymue  cuibl  (pakTtopbl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbIH 00pa3  KHU3HHU,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbld, Yenoek npsMoxoasmuii, YenmoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIii. Haxoaku ucCKOmaeMbIX OCTaTKOB, BpeMsi CYIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIH.

UenoBeuecknie  packl. OCHOBHBIE  OOJBINME  pachl:  €BPOINCOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAS]),  MOHTOJOUAHAsS
(a3uarcko-amepukaHnckasi).  YepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4E€IOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpaum:



[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoyiHEUHOU cucTteMbl», «Pa3Butue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckasi kieTka», «COBpEeMEHHAas CHCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeNOBeKa», «llpeBHenmmue moam», «pesHue momn», «llepBbie
COBPEMEHHBIE JII0/INY, «HemoBeuecKue pachh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebna), TreoXpoHoJoruueckas TaOnumna, Kouiekuusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «DBOJIOLHUS OPraHMYEeCKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3Mbl 4 OKpYy:Kaias cpeaa.

DKoJIOrus KaKk HayKa. 3a7audl U pa3fesibl SKOJIOTUHA. MeTobl 3KOJIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPHUOPTAaHU3MEHHAS.

Okonoruueckue (aktopel. Knaccudukamusi 5KoJOTHUYECKHX (PaKTOPOB:
abnoTnyeckne, OWMOTHYECKHE U AaHTPOIOTCeHHbIC. JIeWCTBHE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi  OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHITUS, XUIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, kooneparus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpa3M. 3HaueHHE OWOTHYECKUX B3aMMOJICUCTBUM JIsi CYIIECTBOBAHUS
OpPraHU3MOB B MMPUPOTHBIX COOOIIECTBAX.

DKOJOTUYECKUE XApAKTEPUCTUKU monyssiquu. (OCHOBHBIE IOKa3aTENH
MONYJISIIUU: YHUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, NPHUPOCT,
Murpauus. /[mHaMuka YuCcIeHHOCTH MOMYJISIUUN U €€ PeryJisiusl.

JlemoHcTpanum:



[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupbl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISAnA UHPY30puu-TyPenbkny, «[InumeBpie menm.

JlaGopaTopHble U NpaKkTHYeCKUE PAdOTHI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTaAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padota Ne 2. «IlofcyéT NIO0THOCTH MOMYJISUUANA pa3HbIX BUOB
pacTeHUn».

Tema 4. CooOmecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLEHO3a: BHUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
ouoneHose.

Okosorudeckue cuctembl (3kocucteMsl). Ilonstue 00 »skocucteme u
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (MUILEBbIE) YPOBHU HKOCUCTEMBbI. [luileBble LENU U CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBI: OHoOMacca, MPOAYKIMS. ODKOJIOTMYECKUe
OUPAMUJBL  TPOAYKIHMH, YHUCICHHOCTH, OuomMaccel. (CBOMCTBAa 3KOCUCTEM:
YCTOWYHBOCTD, CAaMOpETysnusi, pazButue. CyKieccus.

[TpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panuiipl, cocTaB U CTPYKTypa
onocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMochepb Kak
rno0anpHON 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BemiecTB U OMOTCOXUMHUYECKHE IIUKIIBI DJIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenmoeuecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHMe PUPOIbI u YeJIOBEUYEeCTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO



YOpaBJIEHUS NPUPOJHBIMU pECcypcaMd W HUX UCHOJb30BaHue. JloCTHKeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpl u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJIOTHUECKAsT MUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOolHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONOTEHHBIC  BO3JCWCTBHS HAa  IpUPOLYy», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeilIIass cocTaBisioIIas
ouocoeps», «Pakropsl Aerpaganuu nousy, «llapaukossiil 3hdexTy, «PakTopshl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpyktypa Ouocdepb»,
«Pacnpoctpanenne xu3HM B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B 0uocdepe», «KpyroBopor azota B IpHUpPOAEH.

OobopynoBanue: Mojenb-anmnuKanus «TunuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEIIbCKOXO3SIMCTBEHHBIX KyNbTyp», KpacHas kuura Poccuiickoii @exnepaiuu,
U300paKEHUS OXPAHSIEMBIX BUJOB PACTEHUM U )KUBOTHBIX.

[UNIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA  ITPOITPAMMBI 110
BUOJIOTUN HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBILIEI'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pPE3ysbTaTam
OCBOCHHUS OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JUYHOCTHBIE PE3YJBbTATHBI

B cTpykType JMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUA NpeameTra «buosorus»
BBIJICJICHBI CIICIYIONIME COCTABJIAIONINE: OCO3HAHUE O00YYaIOIIMMUCI POCCUNCKON
IPKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEACNICHUI0, HaJlWyMe MOTHUBAIlMM K  OOy4YeHUI0  OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KIIFOUEBBIX IICHHOCTEH M HMCTOPUYSCKUX TPAAMIIUN Pa3BUTHS OHOJOTHUECKOTO
3HaHUsS, TOTOBHOCTh M CMOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMM, TIPUCYIIIUMHU CHCTEME
OMONOTUYECKOTO O0pa3oBaHWs, HAIWYUE OSKOJOTUYECKOTO TPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TITAHbI.

JInyHOCTHBIE pe3yNibTaThl OCBOCHHUS mpeameTa «buonorusy AOCTUTarOTCA B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPaIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMU U TyX OBHO-



HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEN TO3WLMM JIMYHOCTH, [AaTPUOTU3MA,
YBAXKEHHUS K 3aKOHY M IPABOMOPSIAKY, YEIIOBEKY TPYJa U CTAPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaguUUsM MHOTOHAlMOHAJIbHOrO Hapoaa Poccuiickoit dexnepanuu, nNpupoae u
OKpY’KarOLIEN Cpefe.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLIECCE PEaTr3allii OCHOBHBIX HAIPaBICHUUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBaKeHUE
3aKOHa W MPaBOMOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIMI0 IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX H UCCJICNOBATEIBCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunou, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3bIK U KYJIBTYDY,
MPOIIIOE M HACTOSAIIEEe MHOTOHAIMOHAJIBbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K NMTPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJBI,
JIOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;



CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OWOJOTWMH, MOHUMAHUS 3HA4YeHHUs] OWUOJOTUM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaelHas yoexKIEHHOCTh, TOTOBHOCTh K CIIYXEHHIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN POCCUICKOTIO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTEISIM, CO3/JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAaHHUE IMOITMOHATBHOTO BO3ICHCTBHUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOI JINYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHUPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArONoJyuYns:

MOHMMAaHUE U peainu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOT'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE IIEHHOCTU TPaBUJ HWHIMBUAYAJIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHHE TMOCIEACTBUN W HEMPUSTHS BPEIHBIX MPUBBIYCK (YHOTpEOICHHS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTb K AKTUBHOW JAEATEIIBHOCTU TEXHOJIOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

MHTEpEC K pa3inyHbIM cepaMm NnpodhecCUOHANIbHON AESITENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;



TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) IKOJIOTHYeCKOT0 BOCITUTAHMS S

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHA OKOJOTUYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TOCICACTBUN s
OKPYKaIOUIEH CPEIbI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPU HU3YYECHUU OHOJIOTHH
3HAHMST W YMEHUS TPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWi  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENpUSITHE JEHUCTBUN, TMPUHOCAIIUX Bpel  OKPYKaroIIeH
MPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKHE
MIOCJIC/ICTBUS MPEANPUHIMACMBIX ACHCTBUHN U TIPEIOTBPAIIATD UX;

HaJIMYue Pa3BUTOr0 SKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NeSATEeTLHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMH B TO3HABATEIIbHOW, KOMMYHUKATUBHOMW W COLMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOM KYJIbTYphl KaK CpeACTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ pou B
GbopMHpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKPYKAIOIIeM MHpPE KaK O €JIMHCTBE MPHUPOJIbI, YeJOoBeKa U
oOllecTBa, B TO3HAaHWW MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTHA OWOJOTHUW JII COBPEMEHHOW IHUBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUS MEAMIMHBI, CO3IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0/1a U3 MI00ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusT Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAITBHOMY



UCIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMUECKUX 3HAaHUM B LEJIAX
NOBBIIIEHU OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAIHLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoi
IPU U3Y4EHUH OMOJIOTUY;

IIOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJIb30BaTh IIOy4aeMble 3HAHHMA MU aHaluus3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCSA JAHHBIX C LIEJIIO ITOJIYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIC TTOHSATHS, OTpakKaIOUUe
I[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHbIH (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONMIOeHHWe, W3MEpPEHHE, OKCIePUMEHT ©  JAPYTHX),
YHUBEpCAIbHbIC Y4eOHBbIC JEWCTBUS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

peryJisiTUBHbBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTb
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pEHYECKUE 3HAHWS ©  YHUBEpPCaJdbHbIE y4YeOHBIC JCHCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPaMMbl CpPEIHEro OOIIero
o0pa3oBaHus JIOHKHBI OTPaXkKaTh:

OBJaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU MO3HABaTEJIbHBIMH
NefCTBUSMM:

1) 6a3oBbIe JJOrHYeCKHE e CTBUS:



CaMOCTOSITENILHO  (OpMYyJIUpOBaTh M aKTyalIM3UpOBaTh  IpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWM NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(amanm3a, CHHTE3a, CpaBHECHMUSI, KJIacCU(pUKAIMU, 0000IICHNS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIIEIATh UX XapaKTEpPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C APYTUMU HOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE TOHATUS Ui 00bsACHEHUSI (PAaKTOB U SIBJICHHIA
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIYKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHBIE cpenctBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMI  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHalbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pPa3BUBATh KPEAaTHBHOE MBIIUICHUE TPU PEUICHNUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBbIKAMU y4e€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENbHOMY MOUCKY METOAO0B PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHCHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSITEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4EeOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUSA, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOPMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBIBIIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIIEHUs, HaXOAUThb APTyMEHTHI I JOKA3aTEIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELLICHHUS;



aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIATh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOca CPEICTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HECSITCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POpMALMH (TEKCTE y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBATh
MHGOPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

dbopMyIMpoOBaTh 3aMpPOChl U MPUMEHATH PAa3IUYHBbIE METOJBI MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BHIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMPATh  ONTUMANbHYIO  (OpMy  TMPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMONOrMYecKoM HMHPOpMaLME: MPUMEHATh XUMHYECKUE, (QU3NYECKHe U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HopMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsIHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpMaIuH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJlaieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) obmenme:

OCYILECTBISATh KOMMYHUKAIIUK BO BCEX c(hepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXACHHMSI OTHOCHUTEIBHO BBIINOJHEHUS IpeiaracMou



3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JAPYIHMX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTU MIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMHM OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOCCEAHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA NP PEIICHUN YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
WHTEPECOB, U BO3MOKHOCTEN Ka)KIOT0 YJ€Ha KOJUIEKTUBA,;

IPUHUMATh LEJIW COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMaHJIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUUA HOBH3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh ITO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTHYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM M HX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIbHO COCTABJIATh IUJIaH pEIIeHHUs NpodsiieMbl € Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;



pacuMpsTh paMK{ Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX PEAIOYTCHUH;

JeNaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHHE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON SPYyAHIMH B
pa3HBIX 00JacTsAX 3HAHWH, TOCTOSHHO TIOBBIIIATH CBOW 0OOpa30BATENBHBIA W
KyJbTYPHBIA YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHUBBHI B JIEATEIBHOCTS,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BIaJeTh HaBbIKAMH  I[IO3HABATEIbHOM  pedieKcMH KaK  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUH M MBICIUTENBHBIX TPOLECCOB, UX PE3YyJNbTAaTOB U
OCHOBAHWH, UCIIOJIB30BaTh MPUEMBI pedUIEKCUU JUIS OICHKH CHTYyallud, BhIOOpa
BEPHOTO PEIICHUS;

yMETh OIICHWBaTh PUCKM U CBOEBPEMEHHO MPUHUMATH pEUICHHUS M0 UX
CHIDKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TPU aHaju3e pe3yIbTaToB
NeSITETbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

NPUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTBl JPYTUX MpH aHajdu3e pe3yJbTaToB
NeSITETTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTHUX HA ONMIUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP C TTO3UIIMU JPYTOr0 YeIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOeHHS mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CeUpUUYECKUe 71 yueOHOro mpeamera «buomorus
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI EUCTBUN MO OCBOCHHUIO, UHTEPIPETAIIUU U
npeoOpa30BaHUIO 3HAHUM, BUJIBI JICATEIIBHOCTH IO MOJYYECHHI0 HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX yU4E€OHBIX CHUTYyalMsIX, @ TaKX€ B pealbHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeameTHbIC
PE3yNbTAThl IPEACTABIICHBI TIO TO/1aM O0yUYEHUSI.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kj1acce NOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIH OMOJIOTHH B CHUCTEME HAy4IHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U



3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJIEpkKAHUE OUOJOTMYECKUX TEPMUHOB M IMOHSATHUH:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W TPEBpPAIICHUC
SHEpPruM), TOMEOCTa3 (CaMOpETyIAlLNs), YPOBHEBAs OpraHU3alUs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJOTMYECKHe TEeOopuu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIpHON Ouostorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXAY HCCIEyEMbIMU BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX
pe3yJIbTaTOB, UCIHOJB30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEIECTB M MPEBpALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHANBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJIyYE€HHBbIE 3HAHUS AJIi OOBSACHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 30POBBS
OKPY’KaIOIIUX JTFOICH, COOI0IEHUS] HOPM IPaMOTHOTO TOBECHHS B OKPY KarOIIeH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIe TEHETHYECKHe 3aJaud Ha MOHO- W
TUTHOPUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleIOBaHUE, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl MpelCKa3aHUsl HaclIeJOBaHMS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHbIE M MPaKTUYECKUE padOThl, COOIOATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMUECKOTO COJEP)KAaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3



Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YyMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIC K YCTHBIE COOOIICHUS,
000011251 OMOIOTUYECKYI0 MH(DOPMAIIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBAaTh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHITHIL:
BU/I, TIOMYJISALINSI, TeHO(MOH, DBOJIOLHS, ABMKYIIUE CUIBI ((PAaKTOPHI) IBOJIOIUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHUE, SKOJIOTHUYECKHE (DAKTOPHI,
DKOCHCTEMA, MPOIYLEHTH, KOHCYMEHTBI, PpPEAYLEHTbl, UENU IHUTAHUS,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3Jaratb OWOJOTMYECKHME Teopuu (PBONMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogasimeBoro cxonactBa K. M. bapa, depenoBaHusi riaBHBIX HaIlpaBiICHUN |
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnazackoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHHE U
OMMCAHUE MKUBBIX CUCTEM, IMPOIECCOB U SIBJIICHHI, OpraHU3alusl U MNpPOBEACHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIIEyEeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX
pe3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OMOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOJIEHHOCTU
OpPraHU3MOB, JICUCTBHS OKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB M NOTOKA SHEPIHMM B SKOCHCTEMAaX, AHTPONOIEHHBIX W3MEHEHUH B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU



KHU3HU C 1eJplo obOecriedyeHus O0e30IaCHOCTU CBOETO 3J0POBbsl U 3JI0pPOBbS
OKPY>KaIOILUX JII0/IEH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJICHUS B OKPY’Karolen
OPUPOJIHON cpene, NMOHMMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OMOJOTMYECKHE 3a/1ayd, COCTABJISATh CXEMBbI
IEpPEHOCa BEIIECTB U 3HEPTUU B HKOCUCTEMAX (LIETIN MTUTaHMS);

YMEHHE BBINOJHATH JIA0OPAaTOPHBIE M IPAKTHUUECKHUE padOThl, COONIOAATH
npaBuiia pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoOBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlIbHBIE  JKOJIOTMUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHHUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBaHmue P —
n/ pa3jie/ioB H TeEM Bcer | KonTpouabsH IIpakTHYeck 06p a3p OBATENBLHEIE
n NporpamMmMsbl 0 ble padoThbI ue padoThbl pecypebi
N bu6nuoreka [JOK
2 0.5 https://m.edsoo.ru/7f41
Hayra €292
JKuBnie cucTeMbl bubnnoreka IIOK
U HX 1 https://m.edsoo.ru/7f41
OpraHu3aIus €292
XuMU4eCcKUn bubmnoreka IIOK
COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOCHHUE KJIETKU €292
KusnenesarenbHO bubmorexa LIOK
A 6 1 https://m.edsoo.ru/7f41
CTh KIICTKU
€292
i?ﬁgzme;ifnie bubmuorexa [JOK
FIHBILLY 5 1 https://m.edsoo.ru/7f41
pa3BuTHe 292
OpraHU3MOB ===
Hacnencrsennoc Buborexa [JOK
T 8 15 https://m.edsoo.ru/7f41
W3MEHYUBOCTD
€292
OpraHU3MOB
Se:;;(;f;% bubmuorexa [JOK
p ' 3 https://m.edsoo.ru/7f41
OCHOBBI
€292
OHMOTEXHOIOTHH ===
Htoropas but6mmoreka [IOK
KOHTPOJIbHAS 1 1 https://m.edsoo.ru/7f41
pabota €292
OBIIEE
KOJIMYECTBO
YJACOB IIO 34 2 4

[NPOT'PAMME



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

11 KIIACC

e HanmenoBan Koun4yecTBo yacoB DJIeKTPOHHbBIE
,  We pa3lesioB (undposbie)
n/ " Tem Becer  Konrpoabn IpakTHyeck 06pA0BATENBHELE
n nporpaMmb 0 ble paboThI ue padoThl pecype
S BOOIHOMHA bubmuoreka [JOK
9 1 https://m.edsoo.ru/7f41c
st OMOJIOTHS
cr4
E:;HE:;?;;IL bubmuoreka [JOK
9 1 0.5 https://m.edsoo.ru/7f41c
JKU3HHU Ha
cr4
3emie
Opranu3mMsl U bubnnoreka [JOK
OKpY Karomiast 5 1 https://m.edsoo.ru/7f41c
cpena cr4
CooOmiecTBa 1 bu6mmoreka [JOK
IKOJIOTUICCKU 9 https://m.edsoo.ru/7f41c
€ CUCTEMBI c74
Hrorosas bu6mmoreka [IOK
KOHTPOJIbHAs 1 1 https://m.edsoo.ru/7f41c
paborta c/4
PesepHOe bu6mmoreka [IOK
Bpes 1 https://m.edsoo.ru/7f41c
c/4
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 2:5

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorwus, 10 xknacc/ Ilaceunnk B.B., Kamenckwmit A.A., Pyomos A.M.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M
AxnrnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.A.1O.Nonuea. A.B.Topranos. buosiorust B cxemax u tabiaunax 9KCMO
Mocksa. 2012 r

2.I'. . Jlepnep. buonorus. [lomusiii cipaBoyHUK A7t moAroToBKU K E I 3. M.
Actpenb 2012

3.I'oroBumcs k EI'D. O6mas 6uonorust M [Ipoda 2012 r

4.EI'D 2012 r. buonorusi. M. Actpens 2012r

5.EI'D. O6mas 6uonorusi. KoHTpoabHBIE U3MEpUTENbHBIE MaTepuaibl M
ITpocBemenue 2012 ¢

6.11.P. MyxamemxanoB. Mactepckas yuurtens « Tectsl, 3a4eTsl, Onuonpocs! 10-
11 kmace» M «BAKO» 2007 ¢

7.006mmas ouonorusi: Yueonuk / [lon pen. Koncrantunora B.M.. - M.: Academia,
2018. - 704 c.

8. O6mas 6uonorus. 10-11 kmaccer: YueOHuk 1ist 001meo0pa3zoBaTeIbHBIX
yupexzaeHuil: basossiii yposens / H.H. Boponiios. - M.: IIpocs., 2022. - 304 c.
9. O0mast u caHuTapHast MUKPOOUOJIOTHSI C TEXHUKOH MUKPOOHOJIOTUUECKUX
ruccaegoBannii: Yueonoe nmocooue / M. A. Jletima-Cuonwnikas. - CII0.: Jlans,
2022. - 588 c.

10. Pabouas TeTpaas o obmiert 6uonorun: 10-11 knace: k: YueOnuky B.b.
3axapoBa, A.I'. Mycraduna, B.A. CuBornazosa, H.M. Uepuooii "O0Gras
ouonorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kymnaes, B.1.
CuBormnas3os. - M.: Ok3ameH, 2. - 157 C.

11. T.A. JloBkoga. [lonroroBka k onummnuaaam o o6uosnoruu 8-11 kimaccos. M
Atipuc-nipecc 2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

1. www.informika.ru - anexrponnsiii yueonuk "buomorus" (Bep. 2.0 - 2000) u3
ukia "O0yyaromnye SHIUKIoNe U . - YueOHbIN Kypc, KOHTPOJIbHBIE BOIPOCHI.
(Kak monp3oBathes - cM. "Tlomorrs".)

2.www.college.ru - paznen "OTkpbiToro Kosurepka" mo buonornn. YaeOHUK,
mMozenu, On-line TecTsI, yauTerio.

3.www.skeletos.zharko.ru - "OmnopHo-aBuraTebHas cucTeMa yejioBeka'.
OO6pazoBaTenbHbIN callT 1o npeameTy buomnorus, kypc Yenosek. CtpoeHue
ckeneta. Mpieunas cucrema. Kak ato padoraer. [Ipunoxenus: 2 CKeIeTHBIX
SHIUKIIONICINH; JIJIS1 YUYUTENS - YPOKH, JIa0OpaTOpHbIE, 6 TECTOB C OTBETaMHU.

4.www.biodan.narod.ru - "buo/lan" - buoaorus ot Jlanel. HoBocTr 1 0030p6I 110
ouostoruu, sxosioruu. [Ipo6emsr U Teopuu. ECTh TeMaTHYECKUE BBITYCKH,
dbotoranepeu, buorpaduu BeIUKUX YUEHBIX, CIIEICIOBAPb.

5.www.bio.1september.ru - mnus yaureneit "5 uny Ha ypok buosorun". Ctatbu 1o:
bortanuke, 3oonoruu, buonoruu - YUenosek, O0mei 6MoI0rum, IKOJTOTUH.

6.www.bio.1september.ru - razera "buosnorus" (Mexmay BbIX0IOM 0YEPEIHOTO
HOMEpa ra3eThl ¥ MOSBICHHEM ITOJTHOTEKCTOBOM BEpCHH HOMEpA Ha caiTe
YCTaHOBJICH I'0JIOBOM MHTEPBAII)

7.www.kozlenkoa.narod.ru - Dot caiit Kosnenko A.I'. - mpenomaBaress v 1ist
npernoaaBareici, s TeX, KTO YYUTCS CaM U YYUT APYTUX; OYHO M JUCTAHIIHOHHO,
OMOJIOTHH, XUMHH, IPYTHM IIPEIMETaM - C IOMOIIBIO KOMIIboTepa 1 HTepHeT.

8.www.nsu.ru brosorus B Borpocax 1 OTBETaX - y4€HbIE HOBOCUOMPCKOTO
AkazieMropojika OTBE4aroT Ha BONPOCH! CTAPLIEKIACCHUKOB.

9.www.websib.ru - pasnen "buonorus" HoBocubupckoii 00pa3oBaTelIbHOM CETH.
[TogOopka MaTepuaioB ¥ CChIIOK (IPOTPaMMBI, TPOEKThI, MATEPHAIIBI Y YPOKY,
aOUTYpHUEHTY).

10.www.nrc.edu.ru - "bruosiormueckast KapTuHa Mupa' - paszies JISKTPOHHOTO
yaeOHuka "Konmenmun coBpeMeHHOTO ectecTBo3Hanus". Konnenuu
MIPOUCXOXKICHUS KU3HU U Teopuu 3BoonmH. ([lepexos mo cchbuike BHU3Y
"Jlanee...".)

11.www.floranimal.ru - "FLORANIMAL - pactenust u sxxuBoTHbIe" Kak



sarukioneaus. (O6vem nHbopmaru Brevatiser.) Beiopats OykBYy, OTKpOeTCs
CTpaHMIIA C IBYMS OOJBITUMU KOJOHKaMu Ha3BaHMil: Pactenus u JKuBoTHsie.
Bri6upaem no Ha3BaHUIO - OTKPBIBAECTCS ONMUCAHKE U (DOTO.

12.wwwefilin.vn.ua - "®unun" - WLTIOCTPUPOBAHHAS SHIIUKIIONEINS KUBOTHBIX. K
COJKaJICHHIO HE BCe pa3einl roToBbl. Onucanus u GoTorpadum.

13.www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX IS IIKOJHHUKOB -
OIMCaHUE OCHOBHBIX BHJIOB, PUCYHKH.

14 www.invertebrates.geoman.ru Hacekomsie. [lonynsipHast kKHUra AKUMYIIIKHHA
N.M. c MHOXECTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii. -

15.www.bird.geoman.ru IItuisl. [Honynspuas kaura Akumymkuna M. ¢
MHOKECTBOM IIBETHBIX PUCYHKOB U poTorpaduii.

16.www.animal.geoman.ru Mup >xuBoTHbIX. [lomynsgpHas kKHUra AKUMYIIKHHA
N.H. c MHOKECTBOM IIBETHBIX PUCYHKOB U (hoTorpaduil.

17 .fish.geoman.ru Pe16s1. mrocTpupoBaHHast SHIUKIONEAUS PhIO.

18.www.plant.geoman.ru - )Kusub pacteHuil. 3aHUMATEIILHO O OOTaHHKE.
bakrepun. JlekapcTBEHHbBIE PACTEHUS.

19.www.livt.net - anekTpoHHas WIUTFOCTPUPOBaHHAs SHIMKIoNeaus "YKuBbIe
cymectBa". Knaccudukarus u pororpaduu 6e3 Tekcra.

20.www.nature.ok.ru - Penkue u ncuesaromue xuBorubie Poccun. Onucanus u
rojioca PeIKUX KUBOTHBIX.

21.www.bril2002.narod.ru - buosorus ais mkoapHUKOB. Kpatkast uHpopmanms
o pazaenam: Obmas ouosnorus, boranuka, 3oomorus, Yenosexk.

22.www.festival.1september.ru - ®ectuBanp negarorudeckux uaeu "OTKPBITHIH
ypok" 2006 - 2007. Paznen "IIpenogaBanue 6uonoruun" - 86 crareil.

23.www.charles-darwin.narod.ru - Yapne3 [lapBun: 6uorpadusi v KHUT.



