


INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHU TEOPETUUYECKYI0 OCHOBY s
OTIpEJICNICHHS TOAX0J0B K (POPMUPOBAHUIO COJICPKAHUSL YU4EOHOTO MpeameTa
«buonorusn»  coctaBwiaM: KoHUenTyanbHble mnojoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COAEp)KaHUA, pe3ylbTaToB OOydeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUSI 00 OOIIUX HENIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro
obmero oOpa3oBanus B Poccuiickoit ®deneparuu, a TakKe TIOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUH B TMO3HAHUU KUBOM MPHUPOJABI U 00ECIieueHun
CYILLECTBOBAHMSI 4eJIoBeUeCKOoro obmiectBa. COIIaCHO Ha3BaHHBIM IMOJIOKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu JaéT MpeacTaBiIeHHE O LensdX, 00 oOuei
cTpaTernd OOy4YeHHUs, BOCHUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpexaenser o00sA3aT€IbHOE TNPEAMETHOE
COJlep)KaHUe, €ro CTPYKTypy, paclpeAelieHue 1o pa3fenaM U Temawm,
PEKOMEHYEMYIO TMOCJIEI0BATEIBbHOCTh M3YUEHUSI YUYEOHOr0 Marepuana ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcCsl.

B nmporpamme mno OuoONOrMM < TaK)K€ YUYUTBHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METanpelIMETHBIM M MNPEIMETHBIM pPe3yJibTaTaM
oOyyeHuss B (OPMHpPOBAHMM OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIIHHOU
NeSATEeIbHOCTH/YUEOHBIX JIEUCTBUM OOYyYaronuxcsi MO OCBOCHUIO COJIEpP KaHUS
OMOIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peaii30BaH
NPUHIMI TMPEEMCTBEHHOCTH B M3YyYEHMHM OHWOJIOTMM, Oyiarojapsi 4yemy B HeEl
POCMATPUBAETCS  HAMpPaBICHHOCTh HA pa3BUTHUE 3HAHWM, CBS3aHHBIX C
dbopMupoBaHrEM €CTECTBEHHO-HAYYHOT' O MHUPOBO33pPEHUS, LEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJOTUYECKOTO MBILIJIEHUS, IPEICTABIECHUN O 3I0POBOM
oOpa3e KU3HM U OEpEeKHBIM OTHOILICHHEM K OKPY)KAIOIIEH NpUpPOAHOWU cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM O0OIEeOMOIOrMYEeCKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MporpamMme Mo OHOJOTHH yAEJICHO BHUMAaHHE HCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUHW B MOBCEIHEBHOMW JKU3HU JIJIS PEIICHUS TMPUKJIAIHBIX 3a/1a4, B
TOM 4YHCle: TPO(UIAKTUKA HACJIEICTBEHHbIX 3a00JIeBaHUI 4YelOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs 9KOJIOTUYECKU
1eJIeCO00pa3HOro TOBEIEHUS B OKpYXKaloIled MPUPOAHON cpene, aHanusa
BJIUSIHUSA XO3SMCTBEHHOW IEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE MPUPOAHBIX U
VCKYCCTBEHHBIX PKOCUCTEM. Y CUJIEHUE BHUMAHUS K MPUKIAHON HAIPaBJIEHHOCTH
ydueOHoro npeaMera «buoaorus» NpoJUKTOBAHO HEOOXOAMMOCTBIO 0OeCTeUeHUs



YCIOBUH VISl PEIICHUsI OJHOM M3 aKTyaJbHBIX 3a7a4 IIKOJILHOTO OHMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas Tmpeanoiaraer (QGopMupoBaHue Yy OOydaromUXcs
CIIOCOOHOCTH aIalTUPOBATHCA K HW3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorus Ha ypoBHE cpeaHero oOuiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (HOPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEICTaBICHUN O
HAYyYHOW KapTHHE MHUpa, paciiupsieT U 0000IIaeT 3HaHUS O >KMBOW Hpupoje, eé
OTJINYMTENIBHBIX NPHU3HAKAaX — YPOBHEBOW OPTraHU3ALMU WM DBOJIOLMH, CO3MAET
YCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKUBOM  TpHUpOIbI,  (hopmupoBaHUS
(GyHKIMOHATIBHOM T'paMOTHOCTH, HaBBIKOB 3JI0pOBOIO0 U 0Oe3omacHoro olpasa
YKW3HU, SKOJOTUYECKOTO MBIIIJIEHNS, IEHHOCTHOIO OTHOUIEHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTUSL UMEET TAKXKE JJI PEIICHUS! BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  cpeiHero  obmiero  oOpa3oBaHMs,  COLMAIU3ALUU
oOyuatomuxcs. M3yuenue 6uonoruu odecrneynBaeT yciaoBHs Ui (GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHKAllMOHHBIX ¥  WH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTErpaluy OHOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYCOHBIX MPEAMETOB, B YACTHOCTHU, (DU3UKHU, XUMHUHU
u reorpa¢uu. Ha3aHHbIe MOJOXKEHUS O TMpEIHA3HAYCHUH YYEOHOro MpeameTa
«buonorus» cocTaBWJIM OCHOBY [UIsl ONpPENENICHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €r0 COJEP)KAaHUS, TMPEACTABIEHHOIO B MpOrpaMMe IO
OHOJIOTUH.

Ot60p coxaepxkanusi yueOHoro mpeamera «buosiorus» Ha 06a30BOM ypOBHE
OCYILECTBIEH C MO3ULMHI KyJIbTypOCOOOpPa3HOrO MOAXO0/a, B COOTBETCTBHM C
KOTOPBIM OOyYarolIrecs: OJDKHBI OCBOMTH 3HAHUS U yMEHHS, 3HAUMMbBIC IS
dbopmupoBaHusi O00IIEH KyJbTYphI, OMNPEICAIONINE aJICKBATHOE IIOBEJICHHE
yeJoBeKa B OKpYKarollel MPUPOIAHON cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM aestenbHOCTH. Ocoboe MEecTo B 3TOM CHUCTEME 3HaHM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPbIE CIIy>KaT OCHOBOM /1Jisi ()OPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MHpa U
LHEHHOCTHBIX ~ OPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3ALHMH
OMOJIOTMYECKOro 00pa30BaHMsI.

CTpyKTypupOBaHUE COJEp)KaHUS Y4yeOHOTO Marepuansa B MPOTpaMMe IO
OMOJIOTMHM OCYIIECTBICHO € Y4YE€TOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOU MPHUPOBI, O €€ YPOBHEBOM OpraHU3allH U
HBOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeNbHble IMHUU: «buonorus kak Hayka. Metozabl
HAy4yHOTo No3HaHus», «KieTka kak Ouojoruyeckas cucreMa», «OpraHu3Mm Kak



Oouonoruyeckas cuctemayn, «CucrteMa WU MHOrooOpasue OpraHuyecKOro Mupay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenb n3ydenus yuebHnoro npeamera «buonorus» Ha 6a30BOM YpOBHE —
OBJIaJicHHe  OOy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHI
UCIIONb30BaTh 3TH 3HAHUA JUISI TPAMOTHBIX JCWCTBUNA B OTHOIICHUU OOBEKTOB
YKUBOM MIPUPOJIbI M PEUICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTimxeHue 1ienu u3ydeHus: yueOnoro npeamera «buosiorus» Ha 6a30BoM
YpOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIOIMINX 3a]1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBl 3HAHMA O OMOJIOTMYECKUX TEOPUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKalluX OCHOBOU
UIst (pOPMUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUU, MHOT0OOpa3uu U OCOOCHHOCTSAX >KMBBIX
CUCTEM PA3HOI0 YPOBHS OpraHU3allMH, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIJIEJOBAaHMSIX B OMOJIOTHH;

(opMHpoBaHrE y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, HHTEIUICKTYaJIbHBIX M
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalu3a JaHHbIX O MyTSAX pPa3BUTHA B
OMOJIOTMM HAyYHBIX B3IVISIA0OB, WJEH U TOJAXOJOB K HM3YyYEHHIO >KUBBIX CUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTaHOBJICHME Yy oOOywarommxcs oOmeld KynapTyphl, (YHKIHOHAIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKarOLIEro
MHUpa >KMBOW MPUPOJIbl HAa OCHOBAaHWUM 3HAHMA U ONbITA, MOJYYECHHBIX TNpHU
H3y4YeHUH OUOJIOTHH,

(¢opMupoBaHue y O0Oy4YarOIIMXCS YMEHUM WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUM B MPaKTUUYECKOW JESITeIbHOCTH YENOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUH U arpoOMOTEXHOJIOTHA;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOUICHHUS K HEeH, COOTIOICHUS ATUYECKUX
HOPM IpY IPOBEJICHUH OMOJIOTUYECKUX HUCCIIEI0BAaHU;

OCO3HaHUE IICHHOCTHM OMOJOrMYECKUX 3HAHUN Ji TOBBILICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

npyUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM XKU3HU IS
OLICHKH TOCJIEICTBHI CBOEH AESTENbHOCTH M0 OTHOIICHUIO K OKpY>KatoIleil cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBAaHHME W COOJIOJIEHWE Mep NPOPUITAKTUKH
3a00JIeBaHU.

B cucreme cpeanero obmiero oOpazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOA3aTENbHBIM Y4YE€OHBIM NPEIMETOM, BXOJSAIIUM B
cocTaB IpeaMeTHON o0acTu «EcTecTBEeHHO-HayUHbIE IPEAMETHI.



Jlist m3ydennsi Ouoaoruu Ha 6a30BOM YPOBHE CpEHETO 001Iero o0pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Heaelo).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Tema 1. buoJsiorns Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (HIOCO(HEN, STUKON, ICTETUKONW U MPABOM.
Ponb Ouosiornu B (HOpPMUPOBAHMM COBPEMEHHON HAay4HOM KAapTUHBI MHpa.
Cucrema OMOJIOTMUECKUX HayK.

MeToabl O3HAHMS KUBOUM MPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, OITMCAHNE,
U3MepeHue, KilacCU(pUKalMs, MOJAETUPOBaHUE, CTaTUCTHUYecKas o0paboTka
JTAHHBIX ).

JemoHcTpanuu:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon n @. Kpuk.

Tabmuis! u cxembl: «MeTo bl TO3HAHMS )KUBOM MPUPOIBD».

JlabopaTopHbie U MPpaAKTHYECKUE PA0OTHI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHuE pa3iIMYHBIX METOJOB MpHU
U3Y4eHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H HX OPraHU3ALMSL.

XuBble crucTeMbl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus: ounosorun. OTinuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM U X pa3HOOOpa3ue. YPOBHU OpraHU3aIlii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIM, TKAaHEBbIA, OPTAaHU3MEHHBIM, MOMYJISIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUIT), OnoCc(epHBIA.

JemoHcTpanuu:

Tabnuubl U cxembl: « OCHOBHbBIE TPU3HAKH KU3HW», «YPOBHU OpraHU3ALMH
YKABOW NPUPOABD.

O6opynoBanue: Mojaesb MoJiekyibl JITHK.

Tema 3. Xumuyeckuii cCOCTaB U CTPOEHHE KJIETKH.

XUMHAYECKUM COCTaB KIIETKHM. XUMHUUYECKHE DJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bogia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpalbHBIX BewlecTB B Kierke. [logaepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HeszaMeHnnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJIeKylbl (TIEpBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buosornueckue
GbyHKUIHUU OENKOB.



depmeHTsl — Owonormyeckue Katanmmzatopbl. CrtpoeHue  (epMeHTa:
aKTUBHBIA TIeHTp, cyOcTpaTHas cnenuuyHocTh. KodepmeHntsl. Butamunsbl.
Otnuuus pepMEeHTOB OT HEOPTAHUUYECKHUX KaTallu3aTOPOB.

VYrieBompl:  MoOHOcaxapuabl  (TJIOKO3a, pubo3a ©  JAe30KCHpHO03a),
aucaxapunpl - (caxaposa, JIaKTO3a) U ToJucaxapulibl  (Kpaxmal, TJIUKOIeH,
HesuTo03a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapoduIsHO-
ruapodoOHble  cBoiicTBa. buonormueckue (yHkmuu gunuaoB. CpaBHEHHE
YTJIE€BOOB, OCJIKOB U JIMMHJIOB KAK UICTOYHUKOB SHEPTHH.

HykneunnoBeie kucnotel: JIHK wu PHK. Hykneotuasr — MoOHOMEpBI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JHK. Ctpoenue u ¢pynknuun PHK.
Buast PHK. AT®: ctpoenue u hpyHKIMH.

[utonorus — Hayka o knetke. Knerounas teopust — npuMep B3auMOJCHCTBUSA
ujeil 1 PaKkToB B HAYYHOM MO3HAHUU. METO bl U3yUeHHUsI KICTKH.

Knerka kak wenoctHas »kuBasg cuctema. OOmuMe NpPU3HAKK — KIETOK:
3aMKHyTas HapykHasi memOpana, mosiekynbl JIHK kak renermyeckuii ammapar,
cCUCTEMa CUHTe3a OeliKa.

Tunel KJIETOK: JyKapuoTHuecKass W Mpokapuotnueckas. (OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckol kineTku. Kierounas crenka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKA. OCHOBHBIE OTJIMYWS PACTUTEIBHOW, >KUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, IMNIMKOKAIMKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHKuuu. [{lutonnaszma u eé
opranousibl. OpHomemOpannbie opraHounbl kieTku: OIIC, ammapar ['ombmxu,
au30coMbl. [loyaBTOHOMHBIE OpPraHOW[IBI KIIETKW: MUTOXOHIPUH, IJIACTUJIBI.
[IpoucxoxxneHne MUTOXOHIpUM M miactud. Buasl mnactua. HememOpaHHbIe
OpraHOMJIbl KJIETKH: PUOOCOMBI, KIJIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BirroueHus.

SAnpo — perynatopHbslid 1eHTp KieTku. CTpoeHue sjpa: siiepHas 000JouKa,
KapHoIlUla3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIETKE.

JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbr:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «Pacrpenenenne XuMUIeCKUX 3JIEMEHTOB B dKUBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuonnueckas Tabaua XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOJIbI», «bruocunTes 6enkay», «CTpoeHre MOJIEKyJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne MonexyIbl



ATDy», «CtpoeHHEe PyKapUOTUYECKON KIETKW», «CTPOEHUE >KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHME NPOKAPUOTHUYECKOM KIIETKU,
«CTpoeHue siapa KIETKN», « Y TIEBOAbD», «JIumuapn.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJIOBaHHE MJii MPOBEACHUS
HAOJMIOACHUM, H3MEpPEeHUl, SKCIEPUMEHTOB, MHKpPOIpEnaparbl PacTUTEIbHbIX,
YKUBOTHBIX U OAKTEpUATILHBIX KIIETOK.

JlabopaTopHble U NPAKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «M3yueHuwe KaTaJIUTUUYECKON aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl UK KaTajaasbl)y.

JlaGoparopnass pabora No 2. «UM3ydeHme CTpOeHHUS KIETOK pacTEHUM,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U Mx
OTHICAHUEY.

Tema 4. ’KuzHeneATeIbHOCTh KJIETKH.

OOmMeH BemecTB, Wik MeTadoIu3M. AcCUMUIIAIUA (TUIaCTUUYECKUN 0OMEH) 1
JUCCUMUJIISIIIUSA (QHEPreTHUEeCKU OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIlecca
MeTrabonu3ma. Poinb 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPTHMH B TMOHUMAHHUU
MeTabom3ma.

Tunber oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (¢a3sl (QorocuHTeza. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A JJISl KUZHU
Ha 3emsie. BiausiHue ycnoBuil cpeibl Ha (DOTOCHHTE3 U CHOCOOBI MOBBIIIECHUS €0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTECHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMEeH B KIIeTKe. PaciieruieHne BEIIeCTB, BBIACICHUE U
aKKyMYyJIUDOBaHUE OJHEPrMM B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['muxonu3. Bpoxkenne u ero Buabl. KHUCIOpPOIHOE OKHUCIEHUE, WU KJIECTOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. OddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHa.

Peakuum wmarpuuHoro cumHTe3a. ['eHermueckas wuHdopmamms u JHK.
Peanuzanusi reHetudyeckoil mHpoOpManuu B KIETKE. | €HETHMUECKHil KO W €ro
cBoiicTBa. Tpanckpumnuus — Matpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKuCIOT. Ponp pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢hopmbl xu3nu — BUpychl. Uctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO IMKJIa BUPYCOB.
baktepuodaru. bone3nn pacTeHuid, JXUBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMBIC
Bupycamu. Bupyc ummyHnoneduimra uenoseka (BUY) — Bo3Oynurens CIIM/la.



OOpatHast ~ TpaHCKpWILHMsA, peBepraza ©u  uHTerpasza.  IIpoduiakTtuka
pacrpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbnios, /1. 1. UBanosckuit, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumbl muTanus, «MeTtabomusm», «MHUTOXOHIPHUSY,
«JHepreTuyeckuii oOMen», «Xmoporact», «®orocunrte3y», «Ctpoenue JJHK»,
«Ctpoenue u QpyHKIIMOHUpPOBaHUE TeHa», «CuHTte3 0enkay, «I eHeTHYecKuii Kom,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

ObopynoBanue: moaenu-anmuikanuu «Yasoenune JITHK u Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTkuw», Mmojiens cTpykrypst JJHK.

Tema 5. Pa3MHoKeHMe M MHAMBUIYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounblii 1y, WM KU3HEHHBIM IUKI KiIeTkd. MHTepdasza u MuUTO3.
[Ipouieccrl, mpoTekaromue B UHTepdasze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HaOOp — KapUOTHII.
JunnouaHeli W TaliOuAgHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMAaTHBIL.
[{uTonoruyeckue OCHOBBI PA3MHOXKEHUS M HHAUBUAYAIBHOTO  Pa3BUTHS
OpPTaHU3MOB.

Henenue kinetku — Muto3. Craauu muto3a. IIpoueccsl, MpoucXoasdiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTMYECKUA CMBICT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aronTo3.

®opmbl pa3MHOKEHHUSI OpraHU3MOB: Oecrosnoe U nojoBoe. Buasl 6ecrnosnoro
Pa3MHOXKEHUS: [IEJICHUE HA/IBOE, II0YKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VMICKycCTBEHHOE KJIOHHPOBAaHME
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECTIOI0TO.

Meiio3. Cragun menosza. Ilpoueccsl, mpoucxonsiive Ha CTaauiax Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiornueckuii cCMbICI U
3Ha4YECHUE MEeHo03a.

['ameTorenes — mpouecc 0Opa30BaHMS TOJIOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA W sudHUKA. OOpa3oBaHHEe W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro3ou], SHIEKIeTKa) — CIepMaToOreHe3 W OBOTCHES.
OCcoOEHHOCTH CTPOEHMS SMIIEKIETOK W ClepMaro3ouaoB. OIMI00TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). DTanbl SMOPHOHAIBLHOTO Pa3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npo0Onenue, racTpyisiiusi, opranorere3. lloctamOpuoHanbHOe pas3BuThe. THIIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsIMOe, HenmpsiMoe (JTMYMHOYHOE). Bnusiue



CpeIbl Ha pa3BUTHE OPraHU3MOB, (HDaKTOPHI, CIIOCOOHBIEC BHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHS.

JemoHcTpanum:

Tabmuubr u cxeMbl: «DoOpMbl pa3MHOKEHHUS OPraHu3MoB», «JIBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHOEe pa3sMHOXKEHUE
pacteHuit», «Jlenenne kierku OakTepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«CtpoeHue xpoMocoMbl», «Kietounsiii mukiy», «Pemmukarmus JHK», «Mwuto3y,
«Menosy», «Ilpsmoe n Henpsmoe pazBuTHe», «l'ameTroreHes y MIEKONUTAIOMUX U
4enoBeKka», «OCHOBHBIE CTAIUA OHTOT€HE3.

O6opynoBaHue: MHKPOCKOTI, MUKPOIpENapaThl «Cnepmarto3ouasl
MJICKOITATAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAIOWEro», «KapuokuHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHash MOJIENIb-alIuIMKanus «JleneHne KIeTKu», MOJIEIb
JIHK, monens MeTtada3zHO XpOMOCOMBI.

JlabopaTopHbie U MPpaAKTHYECKUE PA0OTHI:

Jlabopatopuast pabora Ne 3. «HaOmomenme MHTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOIIPENApaTax».

Jlabopatopnasi pabora Ne 4. «/3yueHue CTpOEHHS TOJOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENApATaX).

Tema 6. HacJjieicTBEHHOCTh U H3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3Butus reHeTuku. Poips nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM TE€HETUKH. BKiag poccuiickux u 3apyOesKHBIX
Y4€HBIX B pa3BUTHUE TEHETHKU. MeETOoapl TeHEeTUKH (THOpUI0IOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKui). (OCHOBHBIE TI€HETUYECKUE
noHsATUsA. [ eHeTn4eckass CHMBOJIMKA, UCTIOJBb3yEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBJIEHHbIE . MeHnenem.
MonorubpumHoe ckpemuBaHue. 3aKOH €AWHO-00pa3usi TUOPHUIIOB TIEPBOTO
nokoneHusd. [IpaBuino JOMUHUpPOBaHMS. 3aKOH pACIICIUICHUS  MNPH3HAKOB.
['unoresa yuctotel ramet. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCUMOIO  Hacjel0BaHUs
npu3HakoB.  lluTOoreHeTMYECKHEe  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHMUS.
Ananusupymolee ckpenpanue. Mcnonp30BaHne aHaIu3UPYIOLIEro CKPEIIMBAHUS
JUTS OTIPEICIICHUSI TEHOTHUIA OCOOM.

CuerienHoe HacienoBanue mnpusHakoB. PabGora T. Moprama 1o
CUEIUICHHOMY HACJIEIOBaHUIO F€HOB. HapyleHne CuemyieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKHE KapThI.



I'enetuka momna. XpoMOCOMHOE OIpeeieHue mnojia. AyTocOMbl U MOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporameTHble opraHu3Mbl. HacnemoBaHue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUbl N3MEHUNBOCTH: HEHACIICICTBEHHAS M HACIICICTBCHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi ¥ BapUaIlMOHHAS KPUBas.
Hopma peakumu npuszHaka. KoqnuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBOMCTBA MOIU(DUKAITMOHHOW U3MEHYHMBOCTH.

HacneacTBenHasi, WM TEHOTUIIMYECKas, M3MEHYMBOCTh. KoMOuHaTHMBHAs
U3MEHUYMBOCTh. Meil03 U TMOJOBOM TpollecC — OCHOBA KOMOMHATHUBHOM
W3MEHUYMBOCTUA. MyTarimoHHas N3MEHYHBOCTh. Kiaccuukarus MyTaruii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U MpUUYMHBI MyTaliuid. MyTareHHsie (HaKkToOpBhl.
3aKOH rOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOU n3MeHunBocty H. 1. BaBunosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka wenoBeka. Kapuwortun denoBeka. OCHOBHBIE METONBI T€HETHUKHU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, [IMTOrCHETUUCCKUM, OMOXUMHYCCKHIM,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemenHOE ONIPENICIICHHE TE€HOTHUIIA!
ITIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencrtBennole 3a00J€BaHUsA YEJIOBEKA: TEHHbIE O0OJIe3HU,
OOJIE3HH C HACJIEACTBEHHOW MPENpacIoiokKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIMITBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUUECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIEBaHUI YEIOBEKa.

JemoHcTpanuu:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. HerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuupr  w cxembl:  «MOHOTMOpUAHOE  CKpEIIMBAaHUE U €ro
LIUTOT€HETUYECKAas OCHOBa», «3aKOH pACIICTUIEHUSI W €ro IUTOTCHETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «urubpuanoe ckpenmBanme,
«lluTonornyeckue  OCHOBBI  AUTHOPUAHOrO  CKpeIIMBaHus»,  «Meio3y,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYeCKrue KapTbl PpPACTECHUH,
JKUBOTHBIX M 4eJOBEeKa», «l'eHeTnka momna», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIJIEHHOTO ¢ mojom», «Kapuotumbl dYenoBeka H KUBOTHBIX», «Bumisl
U3MEHUYMBOCTHY», «MoaudukalroHHas H3MEHYMBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTalmoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoJenU-aNmIuKanu «MOHOTHOPUIHOE CKpELIMBAHUE,
«Henonnoe nomuHupoBaHuey, «JurnbpunHoe ckpeumBanue», «llepekpéct



XPOMOCOM», MHUKPOCKOIT W MHKpompemnapaT «Jlpo3odunay (Hopma, MmyTanuu
(dbopMBbI KPBUTLEB U OKPACKH Tema), repbapuit «I'opox moceBHOW.

JlabopaTopHble U NPAKTHYECKHUE PA0OTHI:

Jlabopatopuast pa6ota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIMBAHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOTPENapaTax.

JlabopatopHas padota Ne 6. «3ydeHne MoanpUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOW».

JlabopatopHasi pabota No 7. «AHanu3 myTanuil y apo30Quiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHHWE U aHaIM3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekuusi opranu3zMoB. OCHOBBI OMOTEXHOJIOTMH.

Cenekuys Kak HayKa M MPOLECC. 3apOKJICHHUE CENEKIMH U JTOMECTUKALMS.
VYuyenue H. M. BaBunmoBa o0 1EHTpax MPOUCXOXKIEHUS U  MHOTO00pasus
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIEHUS JOMAIIHUX XKUBOTHBIX. CoOpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCoBbIil U MHAMBUIYAJIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHMHA M JKUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOpOICTBEHHOE
CKpeluBaHue — WHOpuauHT. Yucras nuHusA. CKpellUBaHUE YHUCTHIX JIMHUMH.
['ereposuc, wiu rubpunHas cuia. HepojcTBeHHOE CKpelMBaHUE — AyTOPUJIUHT.
Otnanénnass rtubOpummzanuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJyYCHUE TIOJUIUIONIOB. JIOCTMIKEHUSI CENEeKUUM PACTEHUW, >KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonmoruss kak oTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHUs. OTarbl
co3ganusi pexomouHanTHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepud. Kinetounsle KylnbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUMU.
KnonupoBanne BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkoyloruyeckue W dthyeckue  mpobiembl. MO —  reHeTuuecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanoB.

Tabmuiel 1 cxembl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOTO000pa3us
KYJBTYPHBIX pacTeHuit», «llopoapl 1oMaIIHUX KUBOTHBIX», «CopTa KyIbTYpPHBIX
pacteHmity, «Otnanénnas rudpuan3anus», «Padotel akagemuka M. ®@. Banosay,
«Ilomumnounus», «OO0beKTh OuotexHonorun», «Kinerounsie KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX03sICTBEHHBIE PACTCHUS.



JlabopaTopHble U NPpaAKTHYeCKHUE PA0OTHI:

Oxckypeust «OCHOBHBIE METOAbI M JIOCTHXKEHHSI CEJIEKIMU pPACTEHUU U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATEBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JabopaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBosIOLIMOHHASE OMOJIOTHS.

[IpeAnochbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHONW TEOpUU. BOJIOLMOHHAS
Teopust U €€ MecTO B OMOJNOruu. BiusiHue 3BOJIIOIMOHHON TEOPWUH HA PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuzerenscTBa 3Bomonuu. [laseoHToNIOrMYECKHE: MOCIEA0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B THAJICOHTOJOIMYECKOM JIETONUCH, NEpPeXOAHbIE (OPMBI.
buoreorpadguyeckue: cxocTBO U paznuune GayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOACTBA M paziuuusg HSMOPHUOHOB pa3HBIX BUJOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIIOTMYHBIE,
pyIUMEHTapHblEe OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTed y BCeX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapBunHa. IIpennoceulkM BO3HMKHOBEHUS
napBuHM3Ma. JIBIDKyIME CHUJIBI 3BOJIOUMU BHIOB 10 JlapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHUYMBOCT,
O0opb0a 3a CyllecCTBOBAHUE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus sBomonuu (CTI) u €€ 0OCHOBHbBIE MTOJIOKEHUSI.

MukposBomonus. [lonynsuusa kak eAMHUIA BUAA U SBOJTIOLHUU.

JBrokymue cuibl ((pakTopbl) PBOTIONMUA BUAOB B Mpupojae. MyTallmoOHHBINA
IpoLecC W KOMOMHATHBHAS W3MEHUYMBOCTH. llomynsnnoHHBIE BOJHBI U Jpend
reHoB. M3omsuust 1 Murparusi.

EcrtecTBeHHbIl 0TOOp — Hampasistommi ¢aktop 3Boionuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCT, OPraHM3MOB Kak pe3ysibTarT 3Bodonuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OPTraHu3MOB. ApOMOP(O3bI U UNO-a T TAIIUH.

Bun u BumooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIecKoe.

MaxkposBomoniusi.  dopmbl  3BosoLMK:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIH.

[IponcxoxIeHHe OT HeClEeUUaTu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crienanu3anys. AJanThUBHAS paaualus.

JdemoHcTpanuu:



[Moptpetsi: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBepuos.

Tabmuupl u cxembl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cylecTBoBaHue», «EcTecTBeHHBIN 0TOOpPY», «MHOroo0pasue COpTOB PACTCHHID,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHUYHMBOCTEY, «ApoMopdo3sry, «amoamanrtamum», «OOmas aereHepamms,
«/IBmkymue cuibel s3Boirounmny, «Kapra-cxema wmapmipyra myremectBus Y.
Hapsuna», «bopsba 3a cymiectBoBanuey», «lIpucmocoOIEeHHOCT, OPTraHU3MOBY,
«['eorpaduueckoe Bu1000pa3oBaHne», « IKOIOTHUECKOE BUI000PA30BAHHE).

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMHU OKPAaCKH,
Ha0Op TJIOJIOB U CeMsH, KoJulekuus «lIpumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJieNib «OCHOBHBIC HAMPABICHUS HBOJIIOIUNY», 00OBEMHAST MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowieknus «Dopmbel coxpaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmojenb anmaukarusa «llepekpéct
XpOMOCOM», BiaXHbIE Tpenapatbl «Pa3Butue  Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpernapat «Jlpo3oduia» (HopMa, MyTanuu (OpPMbI KPBUILEB U
OKpacKH TeJa).

JlaGopaTopHble M IpaKkTH4ecKne padoThI:

Jlabopatopnass padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUION.

JlabopaTtopHas padota Ne 2. «Onucanne IpHUCTIOCOOICHHOCTH OpPTaHW3Ma H
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHHE U pa3BUTHE KU3HU HA 3eM.ie.

JloHayuHble TpEACTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble TUMOTE3bI
BO3HUKHOBEHHUS >KM3HU Ha 3emiie: abuoreHe3 M MaHCHEPMUA. XUMHYECKas
HBOMIOIUS. AOHMOTEHHBIM CHUHTE3 OPTraHWYECKUX BEHIECTB M3 HEOPTaHUYECKUX.
DKCIepUMEHTAIBHOE MTOATBEPAKACHUE XUMUYECKON IBOTIOUNH. HauanbHbIE 3Tanbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKH. [lepBble KIETKM M WX HBOIIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie no spam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ TEpPHOAB: KEeMOPUUCKUIA,
OPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30Kckas 3pa U €€ epUOAbl: TPUACOBBIN, FOPCKHUM, MEJIOBOU.

KaitHo3oiickass 3pa W €€ TMEpUOAbl: MMaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KiIuMaTa W IeoJIOTHYEeCKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOTO M S>KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [l0siBIIEHHE, pacUBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak oOTpakeHue HBoonuu. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeJIoBEeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue nmpencTaBieHuid o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHs aHTponoreHe3za. CXoJcTBa H
pa3nuyus YeJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBuxkymue — cuibl  ((hakTophl)  aHTpPONOTreHe3a. Hacnencreennas
U3MEHUYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBIN 00pa3  >KU3HH,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenslii, YenoBek npsaMoxondammi, YenoBek HeaHAepTanbCKuM, YemoBek
pasymHblii. Haxonku HCKOMaeMbIX OCTAaTKOB, BpEMs CYILIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYIUS.

Yenoseueckue pacel. OCHOBHblE  OOJbIIME  pachl:  €BPONCOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWJHas  (PKBaTOpHUalIbHAs),  MOHIOJIOWIHAS
(a3uarcko-amepukaHckas).  UepTbl  OPUCHOCOOJEHHOCTU  IPEACTAaBUTEIICH
YeJIOBEUECKUX PAac K YCJIOBUSM CYIIECTBOBaHUA. ENMHCTBO YEJIOBEYECKUX pac.
Kputuka pacuszma.

JemoHcTpanuu:

IToptpetsl: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmmiel U cxembl: «Bo3auknoBenrne CoJIHEYHOM CHUCTEMEBI», «Pa3Butue
opraHuueckoro wmupa», «PactutenpHas kietka», <«KuBoTHas  KJIeTKay,
«IIpokapuoTnueckast kietrka», «COBpeMEHHas CHCTEMa OPraHHUYECKOTrO0 MHUpPay,
«CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOCHMS YEJOBEKAa U UEeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJOBeKa», «llpeBHenmmume imoam», «pesHue moam», «llepBbie
COBPEMEHHBIE JIOU», «HeT0oBeUeCKue pachy.

O6GopynoBanue:  myisbku — «IIpoucxoxaeHue — 4denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTayiblla, KPOMAHbOHIA), CJICNKUA WIH
M300pKEHHSI KAMEHHBIX OpYJIUW MEepPBOOBITHOTO 4YelOoBeKa (KaMHHU-YOMIEpPHI,
pyowna, ckpebsia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJeKius «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTATKOB PAaCTEHUM U
YKUBOTHBIX B KOJUIEKLIHAX).



DKCKypcHsi «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBETUECKUN My3€eil).

Tema 3. OpranusMbl U OKpPY:KaloLas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4 U pa3Jiesbl 3KOJIOTHMH. MeTOIbl SKOIOTrHYECKUX
UCCIIEAOBAaHUM. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHMsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, OYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckre (aktopel. Kinaccuduxanus sxonoruueckux (HakTOpOB:
abnotuyeckue, OWOTHMYECKHE U aHTpOINOreHHble. JleHcTBUE HSKOJOTUYECKHX
(bakTOpOB Ha OPTaHU3MBI.

Abunotndeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTb. DoTonepuoan3m.
[Ipucnocobnenusi OpraHu3MOB K  JACHCTBUIO  aOMOTMYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue  daxroppl.  Bumsl  OHOTHYECKUX B3aUMOJICCTBUU:
KOHKYpPEHLHUsI, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpau3M. 3HauYeHHE OHOTUYECKHMX B3aUMOJEWUCTBUM i1 CYLIECTBOBAHHUS
OpraHU3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKH romnyysinud. (OCHOBHBIE ITOKa3aTeld
NOMYJSILUNA: YHUCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMruka 4uCIEHHOCTH MOMYJISIUU U €€ Perysusl.

JlemoHcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pysse, 3. I'ekkens.

Tabnumel u cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenpl 0OMTaHUS
opranuszMoBy», «®Potonepuonnusm», «llonmynsaunm», «3aKOHOMEPHOCTH poOcCTa
YUCJICHHOCTH NOMYJISIUK UHPY30puu-Tyhenbkny, «Ilumiessie memm.

JlabopaTopHbie U MPpaKTHYECKUE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PAaCTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

ITpakTuyeckas padora Ne 2. «Ilogcuét mIOTHOCTH MOMYJISIIIMNA Pa3HBbIX BUIOB
PaCTEHUI».

Tema 4. Coo01ecTBa M 3K0J10rH4ecKHe CUCTEMBbI.

Coo0miecTBo opraHu3MoB — OuorneHo3. CTpyKTypsl OHMOIIEHO3a: BHOBas,
MPOCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momunanTel. CBs3U B
OHOIIEHO3E.

Dxoyiornyeckue cuctembl (dkocuctemsl). IloHarue 00 »3Kocucreme U
ounoreornieHo3e. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBble) ypOBHHM OHKOcUCTeMbl. [luineBble 1enu U CEeTH.
OCHOBHBIE TIOKA3aTeNM SKOCHCTEMbI: OHWOMAacca, MPOIYKLHS. IKOJOTUYECKUE
nupamMuabl: MPOAYKLIHH, YHUCIEHHOCTH, Onomacchl. (CBONCTBA 3KOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTHE. CyKIECCHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIECa.

AHTPONOTEHHBIE  SKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0351iCTBEHHOE 3HAYEHNE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akTop ycroHuuBOoCcTH 3KocucTeM. CoxpaHeHue
OHOJIOTUYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYyenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, cocTaB U CTPYKTypa
ouochepnl. KuBoe BemecTtBO U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
I00aNbHOW 3KOCUCTEMBI. Jl[MHAMUYEeCKOoe paBHOBECME M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMUYECKHE UKl AJIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpONOreHHbIe U3MEHEHUsI B Ouocdepe.
['mo0anbHbIE 3KOJOTUYECKHE TPOOIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YEJI0BEUECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBAa yCTOWUMBOCTH OHochepsl. OCHOBA pallMOHAIBHOIO
VOPABJICHUS TNPUPOJHBIMU pECypcaMd W UX HCHOJb30BaHHE. JloCTHKeHMs
OMOJIOTMHU U OXpaHa MPUPOIbI.

JlemoHcTpanuu:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaué€s, B. U. Bepnaacknii.

Tabmuupbl 1 cxeMmbl: «lIuiieBsle nenmn», «bUOLIEHO3: COCTaB U CTPYKTypay,
«[Ipupoansie cooOuiectBay, «llenun nutanus», «OKojlornyeckas MNUpaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jiecan, «buoneno3 Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JEWCTBUS Ha MNpUPOAY», «BaxHelmne HMCTOYHUKHU
3arpsiI3HEHUs] BO3JyXa U TPYHTOBBIX BOA», «I[louBa — BaxkHelIas cocTaBIIsIOIIAs
ounochepr», «DakTopsl aerpaganuu nouBy», «llapHukoBbiil 3pdex», «DakTopsl
paavMoaKTUBHOTO 3arpsisHeHus Ouochepb», «OO0m@as cTpykrypa Ouochepbi»,
«Pacnipoctpanenue >xu3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouocheps,
«KpyroBopot yraepozaa B 6uochepe», «KpyroBopot azora B mpupoae».

O6GopynoBanue: MoJeb-anukanus « Tunuyabsie OMOIEHO3bI», TepOapuit
«PacTtutenbHble co00IIeCTBaY, KoJieKInn «buoiienosy, «Bpenurenu BaxKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TrepOdapud ¢ KOJUIGKUUMH pacTEHUH U
KUBOTHBIX, IPUHAJICKAIINE K PAa3HBIM 3KOJOTHYECKUM TpyIIaM OJHOTO BHUJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300paXeHHUS OXpaHIEMBIX BUIOB
pacTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOITPAMMLI TIIO
bMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacio ®I'OC COOQO, ycraHaBIMBaIOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOGHHs OOyyaromMMHUCA NPOrpaMM  CpeaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JAMYHOCTHBIX pE3yJIbTATOB OCBOCHHMS MpeaMera «buonorus»
BBIJICJICHBI CIIEYIOIINE COCTABIISIONIME: OCO3HAHUE O0YYarOIIUMUCS POCCUNUCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACICHUI0, HAIMYW€ MOTHUBAllMU K OOy4YeHHUIO  OHMOJIOTHH,
I[EJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUN JIUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAaHOBKAMH, NPUCYLIIUMH CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KUZHECHHBIC TITaHBbI.

JInuyHOCTHBIE pE3ynbTaThl OCBOEHUS IpeaMera «bHOJIOrusD> JOCTUrarTCs B
CIMHCTBE YYEOHOW U BOCIMUTATEILHON JIEATEILHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TMPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIlecCaM CaMOTO3HAHUS, CaMOBOCIIUTAHUS M
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW NO3ULMU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJECHHIO,
B3aMMHOTO YBQ)XKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIECIUIO0 U
TpaJULMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit denepaunu, npupoae u
OKPY>KaIOIIEH Cpee.

JImdHOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOoro mpeamera «buomorus»
JIOJKHBI OTpa’XkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYAIOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbITA JESITEIBHOCTH B MPOLIECCE PEaJn3alUi OCHOBHBIX HAaIPaBICHUU
BOCHUTATEJILHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU O0YYAIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBa)KECHUE
3aKOHA U MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA IIPU  CO3JIAHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENSTh COOCTBEHHYIO TO3UIMI0O 10 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATh B CBOUX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JTIOJICH C Pa3HBbIMU YOCKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMATIbHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B IPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX UM MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOILICEHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXJECHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApPOJy, YYyBCTBA OTBETCTBEHHOCTH NEPEL
PonuHoM, ropmoctm 3a cBOM Kpad, cBOK PoanHy, CBOM S3BIK U KYJBTYpY,
IIPOLIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuuy;

LIECHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJIOTWUH, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPaABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHUE IyXOBHBIX IEHHOCTEN POCCUMCKOTO HApOI1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauuusiMHu HaposioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAS ICTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;



MMOHMMAaHHUE 3MOILIMOHAIIBHOTO BO3/ICUCTBUS KUBOW MPUPOJIBI U €€ 1IEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢u3uveckoro BocmUTaHUA, (POPMUPOBAHHS KYJILTYPbI 3I0POBbSI U
IMOIUOHAIBHOIO 0JIAT OOy YHS:

MOHMMAaHUE W pealu3anus 370poBoro M 0e30macHoro oOpasza KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHUE TUTHCHUYECKHX TMpPaBWII U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH H OTABIXA, peryispHas (u3nIecKas
aKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIIEHUS K
COOCTBEHHOMY (pU3MUECKOMY M IICUXMUYECKOMY 3/I0POBbIO;

MOHMMAaHUE [EHHOCTH TpPaBWI WHAWBUIYAIHLHOTO U  KOJUICKTUBHOTO
0€30MacHOro0 MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUIUX 310POBBIO U )KM3HU JIIOCH;

OCO3HAHHWE TOCIEACTBUN W HEMPUATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAaHHE LEHHOCTH MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTb K AKTUBHOM AESATENBHOCTH TEXHOJOTHMYECKONW U COLUATBHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO

BBITIOJIHATH TAKYyI0 AESATEIbHOCTD;

UHTEPEC K Pa3InyHbIM cepaMm npodhecCHOHANBHONU NESATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymied npodeccud W peaau30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHIO M CamMoOOpa3oBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYECKOI0 BOCIIUTAHUS:

AKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOUIEHWE K MPUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHHE YPOBHS SKOJOTUYECKOW KyJIbTYphl: TMPUOOPETEHUE OIbITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKA KX BO3MOXHBIX [MOCIEACTBUM  JId
OKPY’KAIOIIEH CPEbI;

OCO3HaHWE TriI00aJbHOTO XapakTepa HKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MpPUOOpETaeMble MpU HM3YYEHUH OHOJIOTUU
3HaHWS W YMEHUS TPU PEHIeHUH TPoOJeM, CBA3aHHBIX C palMOHATHHBIM
MPUPOONOIb30BaHNEeM  (COOMIOJIEHHE  TpaBWU  TOBEJACHUS B IPHUPOJE,
HalpaBJICHHBIX HA COXPAaHEHHUE pAaBHOBECHUS B HOKOCHCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUATHE JIEUCTBUM, MNPUHOCAIIMX BpEI  OKPYXNKaAOUIEH
NPUPOIAHON cpelie, YMEHUE MPOTHO3UPOBATh HEOIATONMPUSITHBIE 3KOJIOTHUUYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYMe Pa3BUTOrO 3KOJIOTMYECKOTO MBILIIIEHUS, IKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATHUBHOM W COLIMAIBLHOMU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTHYECKOMN JEATENBHOCTH dKOJIOTHYECKOU
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHNS

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOLIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YWTATEIICKOM KYyJNbTYpPbl KaK CpEICTBa
B3aMMOJICHCTBUA MEXK Y JIFOAbMU U II03HAHUS MUDPA,

NOHMMaHue creuupuky OHONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHHH LEIOCTHOTO
IPEACTaBICHUS] 00 OKPYXAIOIEM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B MMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuIeHuH MpodJieM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOex1EHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHS MEIWLMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pElIaThb PECypCHble MpPOOJIEMbl  pPa3BUTHUSA
4eJI0BEYECTBA, TIOUCKA MyTEeH BBIXOA U3 IIOOAIBHBIX IKOJIOTHUYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYpcoB M (OPMUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OHMOJIOTMYECKHX 3HAaHUW B LEIAX
NOBBILICHUSI OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAIIBHONW TPaMOTHOCTU oOydaroniuxcs, GopmMupyeMoi
IIPU U3y4YEHUH OMOJIOTHH;

ITOHMMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUA A aHalu3a M
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpa U MNPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHUE JieNaTh OOOCHOBAHHBIE 3aKIIOYEHUS! Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIBIO NTOJIYYEHUsT JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJOTMYECKHUE 3HAHUS IS
peuieHust Ipo0sieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE ILIEHHOCTHM HAYyYHOW JEATEIIBHOCTH, FOTOBHOCTH OCYILIECTBIISITh
IIPOEKTHYIO U UCCIIENOBATENBCKYIO IEATENBHOCTD HHANBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HEMNpPEphIBHOMY  00pa3oBaHUIO |
caMO00pa30BaHUIO, K AKTHUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUN IO OHOJOTUM B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yiabTaThl OCBOEHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYHAIOIIMXCS
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIE TMOHSITHS, OTPaXKaroIIne
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M cHeHU(pUKYy METOAOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHUE, MPOILIEeCC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHINI, THUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCIIEJOBaHKE,  HaONIOJICHWE,  W3MEpPEHUE, OKCIHEPUMEHT U  JpPYIux),
yYHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (YyHKIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHUIMH OOy4YarolluXcsi, CIOCOOHOCTb
oOyuaromxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHbIE JCHCTBUSA B
ITO3HABATEIIHON U COLMAIIBHON MPAKTUKE.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOEHUS MPOTPaMMBbl CPEIHEr0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKaTh:

OBaanenue YHHMBepPCAIbHBIMH y4eOHBIMU NMO3HABATEJILHBIMU
NeCTBUSIMM:

1) 6a3oBble JIOTHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO  (OpMyIMpOBaTE U aKTyaJu3UpoBaThb  HpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHMM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS
(aHanu3a, CUHTE3a, CpaBHEHMSI, Kilaccu(uKanuu, 0000IeHNs ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATH
CBSI3U C JPYTUMHU TOHSITUSIMH );

ONpENeNATh LEeJH JEATENbHOCTH, 3a/laBasi HapaMeTpbl W KPUTEPUHU UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI IESITEIBHOCTH C MIOCTABJIEHHBIMU LIEJISIMU;

WCIIOJIh30BaTh OMOJIOTUUECKHUE MOHATHS JIJIsi OOBSICHEHUsI ()aKTOB U SIBIICHUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE paACCYXJeHUS (MHAYKTHBHBIC, JAEAYKTUBHBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PAcCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHATh  CXEMHO-MOJENbHBIE  CpeAcTBa IS IIPE/ICTABIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOIIEHU B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAaK)K€  MPOTUBOPEUMU  PA3HOrO  pOJAA,  BBIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C y4E€TOM aHallM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€TEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJI5IM, OLIEHUBATh PUCKH MOCIIEACTBUM IESITEIBHOCTH;

KOOPIMHHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PELLICHUU KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE IeICTBUS:

BJIa/IETh HABBIKAMH YUEOHO-HCCIEA0BATEIHCKON M IPOEKTHOM JEITEIbHOCTH,
HaBBIKAMHM  pa3peuieHuss 1Opo0sieM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOAO0B PELIEHUs TPAKTUYECKHUX 3a]1a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEPHpPETALMH, NPEeoOpa30BaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYaLIUsIX, B TOM YHUCJIE NPU CO3JaHUU YUYEOHBIX U COLIUATIBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIH TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMHU ITOHATUSMH U METOJAMU;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3ajJaud B 00pa30BaTENIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBJIATh NPUYUHHO-CJICJICTBEHHBIE CBA3M W aKTyaJlU3UpoOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HAaXOAUTh ApTyMEHTHI I JO0Ka3aTeIbCTBa
CBOMX YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILECHUS;

aHAJIM3UPOBAaTh IIOJIyYCHHBIE B XOJE€ PEIICHUS 3aJadd  Pe3yJbTarshl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh LIEJICHANPABICHHBIN MOMCK IEPEHOCa CPEACTB M CIOCOOOB
NENCTBUA B IPOPECCHOHAIIBHYIO CPEAY;

YMETh TMEPEHOCUTh 3HAHHA B TO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBbIE WJEH, MpejiaraTb OpUrMHAJIbHbIE MOJIXOJbl U PEUICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, TOMYCKAIOIUE aTbTePHATUBHBIC PEILICHHUS.

3) padora ¢ uHdopManHeii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMaIuu (TEKCTe yueOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OWOJIOIMYECKUX CIIOBapsiX M
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTb U HEMTPOTUBOPEUUBOCT;

(GopMyIUpOBaTh 3alPOChl U MPUMEHATH Pa3JIMYHBIE METOIbl MPU TOUCKE U
otbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOU IS BBIMOIHEHHUS y4eOHBIX
3ajiay;

npuoOpeTaTh OIBIT HMCHOJB30BaHUSI WHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBATh KYJbTYpPY aKTUBHOT'O HUCIIOIb30BAHUS PA3TUYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OopMy  TpencTaBICHHUS
Oounosiornyeckor uHpopmaluu (CxeMbl, TpapuKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
" Ipyroe);

WCIIOJIb30BaTh HAyYHBIA SI3bIK B KAueCTBE CpEICTBA MNpuU paboTe C
Ononornyeckod HMHQPOpMALME: MPUMEHITh XUMUYECKHE, (U3HYECKUE H
MaTeMaTUYECKUE 3HAKHM U CUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpPEACTBA
HarJIsJHOCTH;

BIa/JIETh ~ HaBBIKAMU  pACMO3HABaHWSI W 3alIUTHl  WHGOpMAIUH,
MH(OPMATMOHHOW O€301aCHOCTH JIMYHOCTH.

OgiageHune yHHUBepCAJbHBIMA KOMMYHUKATHBHBIMH /1€ICTBUSAMM:

1) ob1menue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WU JIUCKYCCHUU O CYIIECTBY OOCYX AaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCUTEJIBHO BBINOJIHEHUS MpeasiaraeMoi
3aJ]a4M, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MULUN APYTUX YYaCTHUKOB
JIAAJIoTa Uik JUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, IMOHMMATh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIMKTHI U BECTH TIEPETOBOPHI;

BJAJI€Th Pa3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEHUs JPYTUX JIIOAEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEKTHOU (popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl eI TeJIbHOCTh:

MOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOU
paboThI U pelIeHUU OUOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYMIOBIX (HOPM B3aMMOJICHCTBUS NP pEIICHNH y4eOHOU 3a1a4u;

BBIOMpATh TEMATHUKy W METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0TO YJieHa KOJUIEKTHBA,



NpUHUMATh 1EJIM COBMECTHOM  JIEITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh NEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTAaBISATh IUIAH JACHCTBHIA,
pacnpenenarb pojaud ¢ y4€TOM MHEHUM YYacTHUKOB, OOCYXIaThb pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa M KaXKIOrO0 yYaCTHUKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeJiaraTb HOBBIE MPOEKThI, OLIEHWBATh WJECH C TO3WLUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE IMIOBEACHUE B PA3JIUYHBIX
CUTYaLIUSIX, TPOSBIISTh TBOPUYECTBO U BOOOpaXKEHUE, ObITh HMHUITUATUBHBIM.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU JI€HCTBUSIMH:

1) caMmoopraHu3amnusi:

HCIIOJB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS NpoOJIeM M HUX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUU IIE€JIEBbIE M CMBICJIOBbBIC
YCTaHOBKM B CBOMX JICMCTBHUSX M MOCTYNKAaX IO OTHOLICHUIO K JKUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBbIO0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTABJISATh IUIAH pEUIeHUs] MpoOJieMbl C  YYETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JABaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUMN;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHHUIO IUPOKON ISPYIUIIUU B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 0Opa3OBaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIIQJICTh  HaBBIKAMH  TIO3HABATENILHOMW  pedieKkcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIH30BaTh MPUEMBI peICKCUM JJIsi OLICHKU CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHMBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIKECHUIO;



MPUHUMATh MOTHBbI W apPryMEHTbl JpPYruX IpU aHalIU3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE Ce0Os M APYTUX:

MPUHUMATD Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBbI W apryMEHThl JPYrUX IpU aHalIHu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C IMO3HUIMH IPYTrOoro 4eJ0BeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouonioruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crieniMduueckue s yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHHUS U CIIOCOOBI JICUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JIEATEIIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHUN B Pa3JIMYHBIX YUYEOHBIX CHUTYallMSIX, @ TaKXKE B PeajbHBIX
JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C Ouosiorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS y4deOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJOTUU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (HOPMHUPOBAHMM COBPEMEHHON E€CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHUS, O BKJIAAE POCCUNUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHAIHHOM
IPAaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs] )KU3HEHHBIX 3a/1ad;

YMEHHE pacKphIBaTh COJICp>KaHHE OUOJOTUYECKUX TEPMHUHOB WM TOHSITHHN:
KW3Hb, KIJIETKA, OpraHu3M, MeTabogu3M (OOMEH BelIeCTB MW MPEBpaIICHUS
DHEPTUHU), TOMEOCTa3 (CaMOperyJssiius), YPOBHEBAs OpPraHU3alMs KUBBIX CHCTEM,
CaMOBOCIIPOU3BeIeHNE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OWOJIOTUYECKHE TEOpuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHas JIorMa MOJIeKYyJIsapHOW Ouosioruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHust (0 1ieHTpax MHOTO0Opa3usi u
MPOUCXOXKJEHUS KyJIbTypHbIX pactenunii H. M. BaBunoBa), onpenensitb rpaHUIlbI
WX IPUMEHHUMOCTH K )KMBBIM CUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUs B OMOJIOTUM: HAOMIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IMPOIECCOB U SIBIICHUWI, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBHIKCHHE  THUIIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEX]y HCCIICTyEeMBbIMH BEIMYMHAMU, OOBSICHEHHE MOTYyYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU TMOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICTATh CYIICCTBEHHBIC MPU3HAKN BUPYCOB, KJIETOK MPOKAPHOT H
IYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIECTB M MPEBPAILEHUs SHEPIHH B KIIETKe, (POTOCHUHTE3A,
IJIACTUYECKOTO W DJHEPreTHYecKkoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOKEHMS, WHIUBUAYAJIbHOTO PpA3BUTHUS OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHSATHh TOJyYCHHBIC 3HAHUS 11 OOBSICHEHHS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, NIl TPUHATHUS MPAKTUYECKUX PEHICHU B MOBCEIHEBHOM
JKU3HU C 1IeNIbl0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl U 3I0POBbS
OKPY’KaIOIIUX JIOACH, COOIIOIEHUSI HOPM IPAaMOTHOTO TIOBEJICHUS B OKPY KaIOIIeH
IPUPOHON cpese, TMOHMMaHHWE HEOOXOAMMOCTH WCIIOIB30BAHUS JOCTHKCHHM
COBpEMEHHOU Ouojoruu W OMOTEXHOJIOTMM  JUIsi  PAIlMOHAJILHOTO
MPUPOOTIOIH30BAHNS,

yMEHUE pellaTh »JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jayd Ha MOHO- W
TUTUOPHUIHOE CKpEIIMBAaHME, CIETICHHOE HACleAOBaHUE, COCTAaBISTh CXEMBbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpeIcKa3aHUs HACIEIOBAHHS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATH JIA0OpATOpPHBIE M MpaKTUYecKue paboThl, COOI0IATh
npaBuiia Mpu padoTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYA0BAHUEM;

YMEHHUE KPUTHYECKH OICHWBATh W HWHTEPIPETUPOBATH HMH(POPMAIIUIO
OMOJIOTHYECKOTO  COJACPIKAHMSI, BKIIOYAIONIYI0O TICEBJAOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpEACTBAa MACCOBOUM MHGOpPMAIIMK, HAYYHO-TIOMYJISIPHbBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUNH B OHOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass 6MoIOrMUecKyr0 UH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUSI yueOHoro mnpenmera «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBCHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHs, O BKJIAJIC€ POCCUUCKHX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUM, (YHKIIMOHAIHHOM
TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PaCKpBIBaTh COACpkKaHHE OWOJIOTMYECKUX TEPMHUHOB M TIOHSATHI:
BU/I, TONYJISALNS, T€HOMOH, IBOJIIOLMS, ABUKYIIKME CHIIbI ((haKTOPhI) IBOJIIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, IKOJIOTHIECKUE (DAKTOPHI,



DKOCHUCTEMA, MPOJIYLEHTH, KOHCYMEHTBI, PEAYyLEHThl, LEeNU MUTaAHUs,
HKOJIOTHYECKas upamua, OMoreoreHos, onocdepa;

YMEHUE H3Jaratb OHOJOTWYECKHE TEOopur (SBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpeimeBoro cxoactea K. M. bapa, depenoBanusi TJIaBHBIX HalpaBICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenus o o6uochepe B. W. Bepnanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHE BJIaJIeTh METOAAMH HAyYHOTO TIO3HAHUS B OMOJIOTUN: HAOIIOACHHUE U
ONKMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB W SIBJIEHUM, OpraHU3alys W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABUKEHUE  THUIIOTE3HI, BBISIBIICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMUYUHAMU, OOBSICHEHHE IOTYyYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUl U 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, NOMYJSLMHA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB,
OMOreoleHO30B U JKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOrO0 OTOOpa, BUA000pa3OBaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JI€UCTBHUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpPEeHOca
BEIIECTB M IIOTOKAa HSHEPIMU B DSKOCHCTEMAX, AHTPOIOIE€HHBIX HW3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BELIECTB M OHOT€OXUMHUYECKUX
LUKIIOB B Onocdepe;

YMEHHE TPUMEHSThH MOJYYCHHBbIC 3HAHUS JI1 OOBSICHEHUS OHOJIOTMYECKUX
IIPOILIECCOB W SIBJICHUM, IJII MPUHATHS MPAKTUYECKUX PELICHWHA B IOBCEAHEBHOMU
XKU3HU C IIeNbl0 obOecrieueHus Oe30MacHOCTH CBOETO 370POBbS M 370POBbS
OKPY>KaIOIKX JI0/IeH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKPY KaroLIEi
NPUPOAHON Cpee, MOHMMAaHWEe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUKEHUU
COBPEMEHHOU OMOJIOTUH JUIsl pallMOHATBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
MepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAHMS ),

YMEHHUE BBIMOJIHATH JIA0OpAaTOpPHBIE M MpaKTUYecKhe paboThl, cOOI0IATh
npaBuia mpu padbote ¢ ydeOHbIM U JTa00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHUYECKU OIEHHUBATh W HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTMUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOLIYI0 IICEBAOHAYYHBbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  DKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJBKMX MCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh OHSITHIHBIN arapaT OMOJI0THH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jaesioB U TeM undposbie
Ne n/m P KourpoJusbnbie | IIpakTHyeckue (mpp )
NporpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypchl
bubmuorexa [JOK
! buosiorns kax fayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBbIe CUCTEMBI M UX OpraHU3AIIHS 1 bubmorexa LHOK
P " https://m.edso00.ru/7f41c292
. bubmuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka [IOK
4 XK 6
FSHEACHTEIBHOCTE IICTRI https://m.edso0o.ru/7f41c292
5 Pa3mHOXeHMe 1 HHIMBUYaTIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpraHu3MoOB https://m.edso00.ru/7f41c292
5 HacnencTBeHHOCTH M U3MEHUYHBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
but6mmoreka [IOK
P 1
8 C3CPBHOC BpeMi https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



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 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P Konrtpoabnbie | Ilpakruueckue (mpp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 IBOIOUHOHHAS OHONOTHA d 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnmnoreka [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranu3MBI H OKpYKaiouLas cpeaa > https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
4 Coo011ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
> Pesepsiioe spens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka KourpoJusbnbie | IIpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/ 161 TO3HAHUS )KUBOW TPUPOIBL.
[Tpaktuyeckas padora Ne 1
2 «Hcronp3oBaHue pa3IMIHbIX 1 0.5 bubmmorexa [JOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUYECHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buoiiornueckue cucTeMsl, MPOLECCHI 1 bubnmnoreka [JOK
U UX U3Y4YECHHE https://m.eds00.ru/863e6564
4 XumMudeckui cocTaB KieTku. Boga u 1 but6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edsoo.ru/863e674e
bubmmoreka [IOK
5 b . 1
e, COCTaB 1 CTpoeHHe berkos https://m.edso00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
5 paborta Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMEpe aMuIa3bl
WJTH KaTajasbl)»
7 VYraeBojpl. JIumuasl 1 bubmuorexa [JOK



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.eds00.ru/863e6870

but6mmoreka [IOK
8 H .ATO
YIUICHHOBBIE KHCIOTHI https://m.edso00.ru/863e6d5c
9 Uctopus u MmeToabl U3ydeHUs bu6muoreka [JOK
kietku. Kiierounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenocrHas xuBas
cucreMa
CTpoeHune 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabora Ne 2
«3ydyeHne cTpoeHus KJIETOK bubnmnorexka HOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKpOIIpErapaTax u ux
OTTUCAHUE»
bu6mmoreka [IOK
12
OOMEH BEWECTB MM META0OMH3M https://m.eds00.ru/863e766¢
bu6nuorexa [IOK
13 O . X
OTOCHIHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
bu6nuorexa [IOK
14 i
dnepretieckuii oOmeH https://m.edso0o.ru/863e7aae
JKu3HeHHBIN UK KIIeTKU. [lemeHue
KJeTku. Muto3. JlabopaTopHas
15 abota Ne 3 «Habuo peHH: MHUTO3a B 0.5 Bubnmorexa [IOK
P B s ' https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTe3 6enka. Peakmmst but6mmorexa [IOK
MaTpPU4YHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpancasus — GuocunTe3 Oenka bu6muoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 DopMBI pa3sMHOKEHHS OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TTOJIOBBIX
kJeTok. OII0J0TBOPEHHE.
21 JlaboparopHas pabora Ne 4 05 bubnmnoreka [JOK
«3y4yeHne cTpoeHus OJIOBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
29 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubmuoreka [IOK
HACJICACTBEHHOCTH U U3MEHUYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEI0BAHUS
24 npu3HaKoB. MoHOTHOpUIHOE bubmiorexa LIOK
P ] prA https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 fllesaBHI():Hi[mro H;:JHI: OBaHHUS Bubmmorexa [IOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
26 npu3HakoB. JJaboparopnas pabora 05 bubnuotexa [JOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPHUIHOTO

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



https://m.edsoo.ru/863e796e
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
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBaHUA y Jp030(HIIbI HA
TFOTOBBIX MUKPOIIPEIIapaTax»

97 I'enetuka nona. Hacnenosanue 1 bubnuorexa [JOK
IIPU3HAKOB, CLEIJIEHHBIX C I10JI0M https://m.eds00.ru/863e8c60
N3menunBocTs. HenacneacreeHHas
U3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue bubnmoreka [JOK

28 . 1 0.5
MO IU(PUKATTMIOHHON N3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIMOHHOTO PsJia U
BAapUALIMOHHON KPUBOI»

HacnencrBeHHas N3MEHYMBOCTD.
JlaGopaTtopnast pabota No 7. bubmuorexa [JOK

29 . 1 0.5
«AHanmu3 MyTaluui y 1po3ohuisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEIiapaTax»

bu6mmoreka [IOK
30 I 1
cHeTiia AcTonera https://m.eds00.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacneacTtBeHHOCTH U 1

M3MEHYMBOCTh OPraHU3MOB)
but6mmoreka [IOK
2 1

3 Cenekuus kak Hayka i mpouece https://m.eds00.ru/863e9214

33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bu6nuorexa [IOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHonorus kak oTpacib 1 bubnmnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10O 34 4

[TPO'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 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoasbnbie | IIpakTuyeckue
n/n Bcero u3yuyeHus | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS ¥ METOIbI €€ N3YUCHUS 1 bubmorexa [JOK
t A ye https://m.edso0o.ru/863ea20e
2 HcTopus pa3BuTHs IpeaCTaBICHUN 1 bubnmnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOIBOOIHA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak SJeMeHTapHas
€IMHMIIA BUJA U SBOJIIOLIUH.
4 HI;60 ETO Hﬂaa abota Jl\io 1 1 0.5 bubmmorexa LIOK
paTopHaz p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHUIO»
5 JIBroKy1iue cuibl (31eMeHTapHbIe 1 bu6muoreka [IOK
(baKTOpHI) IBOIIOLUH https://m.edsoo.ru/863e9da4
bubmmoreka [IOK
E i 1
6 CTCCTBEHHEIF OTOOP H ero (opME! https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOMIOLMK:
PUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
7 BHU1I000pa3zoBanue. JlaboparopHas 1 05 bubnuotexa [JOK
pabora Ne 2 «Onucanue ' https://m.eds00.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepar»
8 Hampasnenus u mytu 1 bubmuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MaKpO3BOJIFOLIUHA https://m.eds00.ru/863e9cle
9 HeoGpatumocTs 3BoIOINHT
10 Hcropust )xu3HU Ha 3eMiIe€ U METOIbI
€€ u3y4yeHus
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edso0o.ru/863ea5a6
12 PazButue xu3uu Ha 3emiie 1o 3pam U bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863eathe
OCHOBHBIE 3TaIlbl 3BOJTIOIUU
pacTUTEIBLHOTO U )KUBOTHOT'O MHUpA.
[TpakTuueckast padorta Ne 1 bubnuorexa [JOK
13 0.5
«3y4eHne HCKOaeMBbIX OCTaTKOB https://m.edso0o.ru/863ea8hc
pacTeHUil U )KUBOTHBIX B
KOJUTCKITHSX
14 CoBpeMeHHas cucreMa bubnuorexa [JOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6nuorexa [IOK
15 DBOJIIOLMS YETOBEKA (AHTPOIIOTeHES
H (anTp ) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) bubmuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAMNH BOJIOIAU
YenoBeKa
18 Yenoseuyeckue pachl U IPUPOJHbIE bubmuoreka [IOK
aZlanTanyuy 4eI0BeKa https://m.eds00.ru/863eaea2
PesepBHeIil ypok. O6001IeHNE IO
19 TeMe «BO3HHKHOBEHHE U pa3BUTHE

JKM3HHU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

OKoJIorus Kak HayKa

Cpenpl 00uTaHUs U HKOJIOTHYECKHE

but6mmoreka [IOK

21
dakTopbl https://m.edsoo.ru/863eafec
AbGuotnueckue GakTopHbI.
JlaGopaTtopHnas paborta Ne 3.
«Moponoruueckne 0COOEHHOCTH
22 ACTEHUH U3 pa3HbIX MECT 0.5 Bubmmorexa [IOK
P P ' https://m.edsoo.ru/863eb10e
obutanusy. Jlaboparopnas padora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmoreka [IOK
23 b
HOTHHCCKHE (aKTOpEI https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nonynsiuuu. [Ipaktuueckas padora
24 Ne 2 «ITonmcuér muroTHOCTH 0.5
MIOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
OuoreHo3 https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YKOCHCTEMBI.
27 DKOJIOTUYECKHE TUPAMHUIBI brbmorexa [JOK
y PEVIARL https://m.eds00.ru/863eb5fa
CsoticTBa 3xocucteM. Cykiieccus
28 [TpuponHbIE SKOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bu6muoreka [IOK

JKOCUCTEMA 3EMITHA

https://m.edso0.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 CYIIIECTBOBAHUS 1 bu6muoreka [IOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 UenosedecTBo B Onocdepe 3emaun 1

33 CocylecTBOBaHHE MPUPOIBI U 1 bu6muoreka [IOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI

34 «Co00111eCTBa ¥ KOJIOTUUECKHUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* buosorus, 10 xnacce/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
npyrue /Tlon pen. [Taceunuka B.B., AkiimonepHoe o0miectBo «M31aTenbcTBO
«IIpocBenieHue»

* buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue /Tlon pen. [Taceunuka B.B., AkiinonepHoe odmiectBo «M3aaTenbcTBo

«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA

[Tporpamma: IIporpamma no 6uosoruu aJis 001e00pa30BaTEIBLHBIX KO
(coopnuk buonorus. Pabouune nporpammsl. [IpenmerHas TuHus yueOHUKOB
«JInnng xu3am». 10—11 knaccel: yued. mocodue it 001eo0pa3zoBaTEIbHbIX.
opraHm3aruii: 6a3oBslii ypoBeHb / B. B. [Taceunuxk, I'. I'. IlIBerios, T. M.

Edumosa. — M. : Tlpocsemienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1.JTaGopatopHbIii mpakTUKyM buosorus 6-11 kiacc (yueOHoOe 3JIeKTPOHHOE
uznanue), PecyOnukanckuii MynpTumMeana ueHtp Mocksa. PecyOnukanckuit
MYJIbTUMEHNA LIEHTP

2.0OnextponHas 6ubanoreka. [lpocsenenne. MynbrumenuitHoe yuedHoe



nocobue M Ilpoceemenue MEJIA

3.Ditnoc-eHTp auctannuonHoro odopazosanus WWW. Km. ru /education
4. bonpmas suuknoneans Kupumia u Medoaus (anekTpoHHOe yaeOHOE
U3JIaHKE)

5. Anpeca caittoB B IHTepHETE

http://edu.1c.ru

WWW.SOM.Si0.ru

eIMHAas KOJUTeKIHs udpoBBIX 00pa3oBaTeIbHBIX pecypcos: http://school-
collection.edu.ru/.

www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTIOPs»;
WWW.nature.ru - Hay4Hble HOBOCTH OHUOJIOTHH;

www.herba.msu.ru - 6oranuueckuii cepsep MI'Y;

WWW.MNr.govVv.ru - caifT ¢ rocyaapcTBeHHOU uHpopmaimeid MUHUCTEpPCTBA
MIPUPOJHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Buonorndeckast KapTHHA MHpa.


http://www/
http://edu.1c.ru/
http://www.som.sio.ru/
http://school-/
http://www.bio.1september/
http://www.nature.ru/
http://www.herba.msu.ru/
http://www.mnr.gov.ru/
http://www.nrc.edu.ru/est/r4/

